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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxaHnue mporpaMmbl 1O (DU3MKE HANpaBleHO Ha (GOPMHUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOyUYEeHHUs, a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (1o Kjaccam), IpeuiaraeT IpUMEPHYIO MOCIIE0BATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl [0 y4eOHOMY MPEAMETY.

®du3urKa SIBISIETCS CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, TPEIOCTaBIsET Hanbosee SICHbIC
oOpasibl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIUMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3zoBarenbHBIX opraHusamusx Poccuiickoit ®Denepanuu, peaU3yOMMUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekabpst 2019 r. Ne T1IK-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOW, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HTH(POPMAILIMIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HMKHU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha u3ydenne ¢usuku (6a30BbI YpOBEHH) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus otBoautcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemseiii B mporpamMmme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padOT U
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JAeiacT BEIOOP MPOBEICHHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Crucka AKCIEPUMEHTATIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'O FOCYJapCTBEHHOT'0 3K3aMeHa 1o (hU3uKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabOmogaemMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. ®usnueckue MpuOOPHl U NMPOLEaypa MPAMBIX WU3MEPEHHUI aHAJIOrOBBIM H
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypsl HpU MOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJIbIle BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepsl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wactui BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMSI YacTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUS.

SlBneHne nHepuMM. 3aKOH HMHEpUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXXEHWs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cuiia Kak XapakTepucTHKa B3auMozencTBHs Tenl. Cuila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

1

2

3

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHE Macc IO B3aUMOJECHCTBUIO TEI.

6. CloXeHue Cuil, HallpaBJIeHHBIX MO0 OJHOU MPSMOH.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIBXEHUsi Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHs OT BBICOTHI HAaJl YPOBHEM MODSL.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON KUJKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEU TEJIA U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpenenieHue  BBITAJIKMBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00BhEMA OTPYKEHHOHN B KUIKOCTh
YaCTH TeJia U OT IIOTHOCTHU KHUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K 0J10Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopusie Tena. OObICHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

Habmtoienue siBieHU CMaYMBaHUSI U KaMJUIAPHBIX SIBJICHUIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenust.

. HabmroieHue nocTostHCTBa TEeMIEPATYPhI NIPH TIABJICHUH.
13.

Moenu 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 WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUs BO3yXa B OalsIOHE MINPHULIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wu3MeHEHHs BHYTPEHHEH OJHEpPruum Tejia B pe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Ornpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anMoaeicTBHE TOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHye CUIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre€ HEBO3MOXHOCTH PA3/ICICHUS TTOJIOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MaruuTtHoe 1oJje ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U IpH
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH ITONEPEYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO MOJIsI MOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KATYIIKW C TOKOM M MarHUTa OT CUJIbI TOKA M HANPABJIEHUS TOKA B KaTYIIKeE.
N3yyenue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYCHHS M HANPAaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBr>keHue. HepaBHoMepHOE mpsiMONMHENHOE NBHKEeHUE. CpelHsAss U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mHpsMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInHerHasa u yriioBasi CKOPoCTHU. LIeHTpoCTpeMUTEIBHOE YCKOPEHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHMUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
naneHus. JBwxkenue rmianer Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbpHas SHeprus cxxaTtou npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHEHME NYyTE€W W TPACKTOPUM [BUKEHUS OJHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnrogenue nBm>xeHus Tejia o OKpY>KHOCTH.



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

HabGnrogenne MexaHMuecKuX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MIPU CBOOOAHOM IaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUKCHUS
HIapyKa M0 HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUIEHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHU TeJia 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. lIpeBpamnienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIcOTa TOoHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue koneOGaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue mpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U TIEpHOJIa KoeOaHUu MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

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 MACChl Ipy3a.

6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BONHBL.  CBONCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenus: Connia u Jlynsl. Otpaxenue ceta. [1mockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyuedt B tuH3e. OnTudeckas cucrema (otoarnmnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ydeit B coOuparonieit JIMH3e.

XO0J Dy4yer B pacCenBaIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKONA U TEJIECKOMA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yIila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
NaJCHUs.
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2. M3yueHue xapakTepUCTUK U300paKeHHU MPEAMETa B TUIOCKOM 3epKaie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue N300paKeHHI C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO Pa3I0KECHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroLIeHHe cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YacTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOYIIh IPEIHA3HAYCH JIJIsi CUCTEMAaTHU3aIuH
1 000011IeHUs TTPEAMETHOTO COACPIKAHUS U OTIBITA IEITEIILHOCTH, MPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YEHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CY€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYyYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPY’KaOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJEe BaXXHBIX JOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUJOB
SHEPIUM.



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

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

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

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuatoierocsi 6yayT cpopMUpOBaHbI CIAEAYIOUIUE JIUYHOCTHBIE PE3ylbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

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

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHMs  KYJbTYPbl 3I0POBbSI H  3MOLMOHAJBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AKTMBHOE YyYacTHE€ B pEUICHUU MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOM HAMPABJIEHHOCTH, TPEOYIOIIKX B TOM YUCJIE U (PU3NYECKUX 3HAHUM;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
00JIaCTH OKpY’KaoIIeW Cpenapl, IUIAaHUPOBAHMUSI MOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
peLeHus;

e 8) amanTanuum K HU3MEHSIOIIMMCH YCJOBUSAIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — MOTPEeOHOCTh BO B3aUMOJEWCTBUU NPHU BBIIIOJHEHUU HCCIECIOBAaHUM U
MPOEKTOB (PU3UYECKON HAINPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEATEIBHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKu;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PU3HMUECKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMElI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBIIAITh W XapaKTEPU30BaTh CYIICCTBEHHBbIC MPHU3HAKK OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBAThH CYIIECTBECHHBIN MPHU3HAK KJIAaCCH(HUKAIIMY, OCHOBAHUS IS
000O0IICHHS U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
JIAHHBIX ¥ HAOJIIOJICHUSX, OTHOCSINUXCS K (PU3MYCCKUM SIBJICHHSIM;
BBISIBJIATh TPUYUHHO--CJICJACTBEHHBIC CBSI3U MPH H3YYCHUU (DU3HUSCKUX
SIBIICHHUI ¥ TIPOIIECCOB, JIEJIATh BHIBOJIBI C HCIIOJIL30BAaHUEM JICTYKTUBHBIX
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSTEIILHO BBIOMPATH CIIOCOO pelieHus yueOHOH pu3rueckoii 3a1a4uu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hambolee
TIOJIXOJISAIIETO C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCTIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKU HHCTPYMEHT TTIO3HAHUS,
MIPOBOJUTH IO CAMOCTOATEIIBHO COCTABJIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3NYECKUIl DKCIEPUMEHT, HEOONBINOE HCClIeAOBaHUE (PU3UUECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUSA WJIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS M BBIBOJABI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEE pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTAaTh MPEANOI0KEHUSI 00 UX PAa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXe€MaMH, AuarpaMMaMu, MTHOU TpauKoi 1 UX KOMOWHAIIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;



COIOCTABJIATh CBOM CYXKIEHHUS C CYXACHUAMHU JPYI'MX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4yMe U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

INOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
o €€ MOCTIKEHUIO: paclpedessiTb poJH, OOCYXKIaThb IHPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaja B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CUTYyaIHsIX, TPEOYIOITHX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX IMOAXOJAX TMPHUHATHS  PEIICHHUHA
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3MUESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHHUS, TIepe/iada JaBJICHUS TBEPABIMU TE€IIAMH, )KUJKOCTSIMU U Ta3aMH,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpY’>XallleM Mupe, B TOM 4ucie (U3HUECKUE SIBJICHUS B INPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a]jauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckue BeIUYMHBI (Macca, 00hEM, TNIOTHOCTH BEIIECTBA, BpEMS, My Th,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TAKECTH, BEC Tela,
CHWJIa TPEeHUSI, TaBJIeHHE (TBEPIOTO TENa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHIIBI,
KO3 PUIIMEHT T0JIe3HOr0 JEHCTBUA MEXAHM3MOB, KHUHETHYECcKas |
MOTEHIIUAJIbHAST DHEPTusi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bu3MYECKUIl CMBICI UCTIOJIB3YEMbIX BEIMYHUH, UX 0003HAYEHUS U €AUHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CIOKEHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICJCTBEHHBIE CBS3H, CTPOUTh O0ObACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallu3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3NMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IPENOoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH NOTYyUEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOIO 000pYyI0BaHUS, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBITIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHU, MACChl TEIa,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aO0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
YOPYrOCTU OT YUIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CHUIIBI OT 00BbEMA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, COOUpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHUS (PU3NYECKUX BEIMYHUH (IJIOTHOCTh
BEIECTBA )KUJIKOCTH U TBEPIOTO TEja, CUIJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/[yXa, BBITAJIKHUBAIONIAsl CUJa, JCHCTBYIOIIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  TeNno, KOd(pPHUIMEHT TMOoNe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIOKEHHOW HWHCTPYKLIMU: TPHU BIMOIHECHUU
U3MEpPEeHU CcoOUpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISTH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOJA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpubopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTEepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHuil HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3MUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHeT, BiIaAeTh NpuUEMaMH KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE U YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM



yucie MyOJuYHO eNIaTh KpaTKue COOOIIEHUsI O PE3yNbTaTaX MPOEKTOB WU
y4eOHBIX MCCIEAOBAHMM, IPU 3TOM IPaMOTHO HMCIOJb30BaTh M3y4YEHHbIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIpEACIsaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBHKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALTNYECKHUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHS, W3JIy4YCHUE),
AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTaJUIbl B mpuponae, uziaydeHue CoJiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
MOJISIPHOE CHUSIHME, IIPU OTOM IIE€PEBOJMTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJElIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM
MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUJia
TOKa, DJEKTPUUECKOE HANpsHKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaxXOJUTh (DOPMYJIBI, CBS3BIBAIONINE TaHHYIO (DH3WYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIINYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETHUYECKON TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUK TOJIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSCHATh (PU3MUYECKHE MPOIECChl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[IaroB ¢ Onopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHH,
buU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHMCAHWE HCCIEIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE  MPEIANOJIOKEHUE, OLEHUBATh IPAaBUJIBHOCTh MOPSAKa
MIPOBEJCHUSI UCCIIEI0BaHUs, I€1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaaun €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMYJIUpPOBATH
IIPOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUSs, OMUCHIBATH XO/I OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/lyXd, CHJIBl TOKA, HANPSDKEHUS C HCIOIB30BAHUEM AHAIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3UUYECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
IpYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJIEHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAW IIOIIEPEYHOrO
CEYEHMS U YAEIBHOIO COITPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHI
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIUI] U TpaUKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, coOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHEro CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
MOCJIEIOBATEIbHBIM U NTAPAIIEIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;



OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  MHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I oOecrieueHrs 0e30MacHOCTH MPpU O0pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOIIEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUU YUY€OHBIX 3a/IaHUil HAYYHO--TIOMYJISIPHYIO
IUTEPATypy HU3UIECKOTO COJECPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu VHTepHer, BiaAeTh MNpUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o0o0mias uMHGpOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM UMCIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WJIH UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeisiTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICTUTH 32 BBHIMOJTHEHUEM IUTaHA ACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

WCIIOJB30BaTh TIOHATHSA: CHUCTEMAa OTCUETa, MaTepUalibHAasl TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TEO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, dJIEKTPOMArHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAS DHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKEHUE MO OKPYKHOCTH, B3AaUMOJICUCTBUE



TE€J, PEaKTUBHOE JIBU)KEHUE, KoJieOaTelbHOE ABMXKEHHUE (3aTyXaroniue u
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMKEHHUE, OTpaKeHHE
3ByKa, NPSIMOJMHENHOE pacCIpOCTPAaHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPAJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaomeM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTHBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOIOTrMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAMUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMDKEHUH, YCKOpEHHE, MEepeMEIleHHe, MyTbh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
NOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUs CKAaTON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
IPABWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICH HCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOT'0 YUCEN



OpU SJAEPHBIX PEAKLMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIIMCBIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YMCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemiaTth pacuéTHbIC 33aUu (OMHUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJO0CTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMbIE ISl PEIICHUs, MPOBOAUTH PACUETBI U  OLICHUBAThH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIEAOBaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JVH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIY4YECHMUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000py1I0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HaYeHUE Uu3MepseMol BeIHYUHBI ((OKYCHOE pPaCCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOM CKOpPOCTH, TMepHoaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIoMJICHHs OT yIJia
NajicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTHU
bu3nUecKux BEIUYMH B BUAE TaONMIl U T'papUKOB, JIeJIaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, KECTKOCTh TPYXKUHBI, KOAIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa MU MOUIIHOCTb, 4YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W MPYKMHHOTO MAasTHHUKOB, ONTHYECKas
CWIa coOWparomel JHWH3bI, pPaJANOAKTHBHBIM (OH): TUTAHMPOBATH
U3MEpEeHHs, CcOOMpaTh SKCIEPUMEHTANbHYI0 YCTAaHOBKY M BBIMIOJHATH
U3MEpPEHUs, Cleysl MPEJIOKEHHON WHCTPYKIMHU, BBIUUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3MUYECKUX MOJIENEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO SI7Ipa;

XapaKkTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIHUIOMETP, NATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3UYECKUX SBICHUW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelIeHnn y4eOHO--TIPAaKTUYECKUX 3aJad, ONTUYECKUE CXEMbI IS
NOCTPOEHHUS N300paXKeHH B IMJIOCKOM 3epKajie U coOuparouiei JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHUS 310POBbSI U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIoIEeH cpejie;

OCYIIECTBIISTh TOUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYyYeHHON MH(pOpMAIMi Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,



MCIIOJIb30BAaTh NPH BHINOJHEHUH YYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO
JAUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEPUaIIbl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
11 ) - 2
H3Hia - Hayka o fipupole https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 ) 2 1
HISHHCCICHE BEMTIHAL https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuorexa [IOK
2.1 1
CTpoekHe BewecTsa https://m.eds00.ru/7f416194
99 JIB>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHHIE COCTORHMA BemecTa https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej
b K
3.1 MexaHu4ueckoe IBUKEHUE 3 nomorexa [0

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



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

but6mmoreka [IOK
3.2 Muepuus, Macca, mI0THOCT 4 . https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.3 Cruna. Bt 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus: TBEPALIMU 3 bubmuorexa [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bubmnoreka IIOK
4.2 JlaBieHne KAKoCTH > https://m.edso0.ru/7f416194
bubmnoreka IIOK
4.3 Atmocdeproe asrenne 6 https://m.edso0.ru/7f416194
44 JlericTBUE KUJKOCTH U ra3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3pea S. PaGoTa 1 MOIIHOCTB. JHEPIrus
bu6nuorexa [IOK
51 PaGora u momtsocTs 3 . https://m.edsoo.ru/7f416194
bubnunorexa LIOK
52 Tpocthie MeXaHH3MBI > . https://m.eds00.ru/7f416194
but6mmorexa [IOK
. M 4 1
53 CXAHHACCKAd SHEPTA https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrtpoabnbie | Ilpakruueckne (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHMTHBIE SIBJIEHUS
91 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' 1 UX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6nuorexa [IOK
23 MarHuTHELE SBICHHS 6 L 15 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.4 4
SEKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 145



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

9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne n/m P Konrtpoabnbie | Ilpakruueckne p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 Mexannueckoe OBUKEHUE U CITOCOOBI €0 10 1 bubmnoreka IIOK
' OIUCAaHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.2 B % 20 1 3
SAMMOZICHCTRHE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
1. 1
3 3axonb1 coXpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pazgen 2. Mexanndeckne K0j1e0aHNSA H BOJHBI
bu6anoreka LIOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CXAMMHCCKIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
DNEeKTPOMarHuTHOE I0JIE U bubmuorexa [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA



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

4.1 3aKOHBI PacIpOCTPaHCHHS CBETA 6 2 bubmorexa I[JOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIMH3BI ¥ oN'THYECKHUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nunoreka LIOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7fA1a4a6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
52 CTpocHHE aTOMHOTO 31pa 6 . https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
. A 7 1
5.3 JIEpHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 IToBTOpenue u 06001IEHNE CONIEPIKAHUS 9 5 bubmuoreka [IOK
' Kypca ¢pusuku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE

Ne Hara uudgposbie

Tema ypoka Kontpoasbnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE

padoThI padoThI
pecypchl

®u3nKa — HayKa O PUPOJIE. 1

SIBneHns npupoIbl

DuU3nYECKHUE SBICHUS 1




duznyeckre BEIMYUHBI U HX
HU3MCPCHHC

VYpok-uccnenosanue "M3mepenne
TEeMIIepaTypbl IPHU MTOMOIIH
KUJKOCTHOTO TEPMOMETpA U
JlaT4yrKa TeMIeparypol"”

MeTo1bl Hay4HOTO ITO3HAHUA.
Ornucanne GpU3NIECKUX SIBICHUI C
MIOMOILBIO MOIEeNEn

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Ipoepka
TUNOTE3BI: JATBHOCTH MOJETA
HIapUKa, IYIIEHHOIO
TOPU30HTAIILHO, TeM OO0JIbIlIe, YeM
OoJbIIe BbICOTA MycKa"

Crtpoenue BemectBa. OMBITHI,
JTIOKA3bIBAIOIIHNE TUCKPETHOE
CTpOEHHE BEIeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG JacTull BEIICCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoanue «OnbITHI 110
HAOII0IEHUIO TETIOBOTO
paCIIMPEHHUS] Ta30BY

10

ArperaTHbI€ COCTOSIHHSI BEIIECTBA

11

Oco0eHHOCTH arperaTHbIX
cocTostHMH BoabL. O000IIIEHNE IO
pazaeny «llepBoHavanbHBIE
CBEJICHHSI O CTPOCHHH BEIIECTBAY

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

MexaHndeckoe JBHXKCHUC.

12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NBIDKEHHUE
bubmuorexa [JOK
13 C .E
KOPOCTD: LAHILE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHH IBMKSHUS bubmorexa [IOK
yr p A https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa bubmuoreka [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IImoTHOCTB BemiecTBa. Pacuer
16 Macchl ¥ 00bEMA TejIa [0 €ro bubmmorexa [IOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnas pabota
17 «Ornpenenenne IOTHOCTH TBEPAOTO
Tena»
18 Pemenwne 3agau o Teme bu6mmorexa [IOK
"IImoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumopencTaus tei. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(tedopmanin) NpyKUHBI OT
MPHUIIOKEHHOUN CHUITBD»
21 [[IBnenue TsroTenus. Cuia

TSAXKECTHU



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBA3b MEXY CUJION TSKECTH U

22 Maccoil tena. Bec tena. Pemenne bubmorexa LHOK
e ) | https://m.edsoo.ru/ff0al778
3a1a4 o teMe "Cuia TsHKeCTH
Cuna TKeCTH Ha APYIUX IUTAHETaX.
23 dusnueckue xa aKfeyr UCTUKHA bubmorexa LHOK
p P https://m.edsoo.ru/ff0a1502
ILUIAHET
bu6mmoreka [IOK
24 Hsmepenue cui. JluHAMOMET
P A p https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrokeHne JIByX CHJI,
26 HaIl aBJIeHHI)IzXHO OJTHOH IPSIMOIi bubnmorexa [IOK
P _ a p ’ https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT

97 Pemenue 3amay mo teme
"PaBHonelicTBytomas cui"

28 Cuua TpeHus u e€ Buapl. TpeHue B bubnuoteka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
3aBUCHUMOCTH CHJIbI TPEHUS

29 CKOJILJKEHUS OT CHJIBI JaBJIEHUS U bubmmorexa [TOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
ITIOBEPXHOCTEMN

30 Pemenue 3amayd Ha onpeneneHue
PaBHOJICMCTBYIOIEH CUIIBI
Penrenue 3amaud mo remam: «Bec

31 tenay, «I'paduueckoe n3oOpakeHue bubmuorexa [JOK

cuny», «CHUibDy,
«PaBHOAEHUCTBYIOIIAs CUID)

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonTponbhas pabota no remam:
«MexaHn4ecKoe JBIKEHUEY,

32 «Macca, INIOTHOCTEY, «Bec Temay,
«"padrueckoe n300pakeHUE CHIIY,
«Cuie»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

34 aBJIEHH Tra3a oT 00bEMaA bubmmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhl
ITepemaua maBiaeHUS TBEPIBIMA

35 TeJII:::lMI/I JKUJIKOCTSIMHM U Ir)a3aM1/1 bubmorexa LHOK

? HA ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
JlaBieHue B )KUIKOCTH U Tase,
36 BBI3BAHHOE IEHCTBUEM CHJIBI bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH

37 Pemenne 3agau mo teme «/laBnenue bubmuorexa [JOK
B )KMIKOCTH U rase. 3akod [lackaims https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Coo00

OODIIAIOIIHECH COCY LI https://m.edsoo.ru/ff0a2970

39 I'mapasanueckwii mpecc bubmmorexa LIOK

AP p https://m.edsoo.ru/ff0a3136

40 Manowmetpsl. [TopmneBoi
SKUJKOCTHBIN HAcOC

41 ATMocdepa 3emMiu ¥ IPUUYHUHBI €€ bubnnoreka [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnmnorexa [JOK

JaBJIEHNE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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H3mepenune atMmochepHoro

bubmuorexa [JOK

43
napieHus. OnsiT Toppuyenau https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(EpPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau o teme "
ATtmocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnas pabota
48 «OmnpeneneHne BhITAIKUBAOIICH bu6nmoreka [JOK
CHUJIbI, ICMCTBYIOIIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTh)
JlaGopatopHasi paboTa 1o Teme
«MccnenoBanne 3aBUCHMOCTH Beca
49 Tena B BOJIE OT 00BEMa bubmmorexa [IOK
5 https://m.edsoo.ru/ff0a3514
MOTPYKCHHOU B )KHJIKOCTh YaCTH
Tenay
bu6mmoreka [JOK
50 [TnaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJKH U

OIpenieNieHne €€
Ipy30H0AbEMHOCTH "



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3aga4 mo TeMaM:
«IlmaBanue cynos.
BosnyxonnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTECH U Ta30B»

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

53

KonTponbhas pabota no teme
«/laBneHue TBepABIX TeN,
KUAKOCTEH U Ta30B»

54

Mexanuyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MormHocts. EauHuiibl MOIIHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabEeMe 1o JectHuie"

57

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peryare

58

Prruaru B TexHHKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue ycloBHMA
paBHOBECHSI pbIYara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o teme «Y CIOBUSA
pPaBHOBECHS pblyara»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumment nonesHoro neicTpust
Mexanuzma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TJIOCKOCTH

0.5

61

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

Mexanandeckas OQHCPIHUA.
Kunernueckas n HOTCHIHAaJIbHAasA
OQHCPIuAa

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

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAJIbHOE OIPEIEIICHNE
M3MEHEHHUS KUHETUYECKON 1
HOTEHIMATIBHON 3HEPTUH MIPU
CKaTBhIBAaHUH TeJa IO HAKIIOHHOMH
IJIOCKOCTH"

65

KonTponbHas pabota no teme
«PaboTta 1 MOLTHOCTB. DHEPTUsi»

66

PesepsHslii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
nBrxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepsHbliil ypok. Pabora ¢
TekcTaMmu 110 Teme "JlaBieHue
TBEPJBIX TEJN, )KUIKOCTEH U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepsHblil ypok. Pabora ¢
TeKcTamu 1o Teme "Padora.
MougHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKECHHS
1 MOJIEKYJIIPHO-KNHETUYECKON 1 bubnuoreka [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUI 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObscHeHne CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSTHUM BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacHIupeHre U CKaTue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl
8 CO CKOPOCTBIO TEIIOBOTO JABUKEHUS 1
YaCTHUI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buyrtpennss sueprusi. CriocoObt bubnmoreka [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 Bupl Teronepenaun

A et https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubmmoreka [JOK
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuecTtBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca.

13 TennooOMeH U TerIoBOE bubmorexa LHOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIENSIEMOT0 UM MIPU
OXJIKICHUN
JlabopaTopHas pabota

16 "Onpenenedne yaeiabHOn bubmmorexa LOK

p y | https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TOIMBa. Y IenpHas bubnmoreka [JOK

TEIJIOTa CrOpaHuAa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBneHue n OTBEPACBAHUC

18 KPUCTAJUTMYECKHUX TeJl. Y IeabHast bubmorexa LOK
P e https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUIABJICHUS
JlaGopaTopHas pabota
19 "On I(: eﬂzHI/Iep €JIbHOM TEILTIOTHI bubmorexa LOK
b y'{l https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbAa
20 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnnorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
21 3aBUCHMOCTH TEMIIEPaTyPhI bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786c¢
KHIICHHUS OT aTMOC(EPHOTO
JABJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
29 pabora "Onpenenexnue bubnuoteka [JOK
OTHOCHUTEIBLHOWN BIaXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
23 Pemenue 3agad Ha onpeneneHue
BJIQYXKHOCTH BO3/TyXa
[TpuHnUnIBl pabOTH TETTOBBIX
24 neurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPAHUSI
KII/I TersoBoro nBuraTess.
25 TermoBbIe ABUTATEIIN U 3aITUTA bubmoreia HOK
. https://m.edsoo.ru/ff0a7c7c
OKPY KaIOIIeH Cpebl
26 3aKOH COXpaHEHUs U MPEBPAILICHUS

OHCPIUU B TCIJIOBLIX IMPOLIECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme ""TeroBbIe SABICHUSA.

bubmuorexa [JOK

27 .
M3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BenrecTna"
KontponbHas pabora no reme
28 "TeruioBele aBieHus. MzmMenenue bubmmorexa LIOK
. | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BelLeCTBA
29 Onektpuzanus Ten. [[Ba pona
JIEKTPUUYECKUX 3apsi/IOB
Ypoxk-uccienoBanue
30 "DnexTpu3anus TeJd UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKEHHBIX TEIL. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTpUUYECKOE MOJIE.
39 HanpsikeHHOCTD 371€KTpUUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu anexTpudeckux 3apsioB.
33 OnemeHTapHbId 3apsa. CtpoeHune
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPaHEHUs DIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1a4d Ha npuMeHeHUe bubnnorexka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €ro
bu6mmorexa [IOK
36 cyuiecTBoBaHus. McTouHuku

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK

37 EHCTBHS JIEKTPUUECKOr0 TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUICCKOTO TOJIST Ha 1
MIPOBOJIHUKY U JIUDJIEKTPUKH"

39 DNeKTpUYECKUil TOK B MeTaJlIax, bubmmoreka [JOK
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1enb U e€
COCTaBHBIE YaCTH
Cuna toka. JlaboparopHuas pabota

41 "Usmepenue u eI; JII/Ip OBaII;I/Ie 0.5 bubmorexa HOK

P | PeryIp ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTpUUECKOE HATIPSKEHHE.

42 BoasT™metp. JIaboparopnas pabota 05 bubnuotexa [JOK
"N3mepeHue u perynupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTHUBIEHHE MPOBOIHUKA.
43 v eJI;BHoe COII OTI/II)BJ'ICHI/IG bubmmorexa [TOK
1 P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTopHas pabota
"3aBHCHUMOCTD DIIEKTPHUIECKOTO
44 CONIPOTHUBJICHHUS II o;)o HUKA OT €T0 1 bubmmorexa [TOK
p POBOZ https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEIHOTO
ceueHus u marepuana”
3aBHUCHMOCTH CHIIBI TOKA OT
bu6mmorexa [IOK
45 HanpspbkeHus. 3akoH OMa st

yJacTKa Ienu

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas paboTta
"UccnenqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, U €ro uepe3 pe3nucTop, OT bubmorexa LHOK
> YL pe3p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBJIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M APATIICIHHOE
COCIMHECHHMS TIPOBOJHUKOB
JlaboparopHas pabdora "l[IpoBepka
48 MpaBUJIa CIOKEHUS HAIIPSKEHUN bubnuorexa [JOK
TMIPY MOCIET0BATEILHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaboparopHas pabdora "l[IpoBepka
49 IpaBuJia Uil CWIbI TOKA IIPU bubnuorexa [JOK
MapasieIbHOM COEUMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3aga4 Ha npuMEHEHNE
50 3akoHa OMa s pa3InyHOro bubmorexa HOK
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
Paborta 1 MOIIIHOCTH
51 DJIEKTPUUECKOT'0 TOKa. 3aKOH bubmorexa HOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlabopaTopHas pabota
52 "Onpenenenne padboOTH X1 MOITHOCTH bubmmorexa LOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUUYECKOTO TOKA
DJIEKTPUYECKUE LETH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
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[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPUUYECKUE 3apsiabl.

bubmuoreka [JOK

54 3apsKeHHbBIE TeJIa U UX
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [1oCcTOSIHHBIH
AIEKTPUUYECKUNA TOK"
KontposbHas paboTa mo teme
"DneKTpudecKue 3apsbl.
55 3apspKeHHBIE Tena U UX Bubmorexa ITOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoaercTBuAa. I10CTOSTHHBII
AIEKTPUUYECKUN TOK"
56 ITocTostHHEIE MAaTHUTEI, UX
B3aUMO/JIENCTBUE
57 Ypok-uccnenosanue "M3zyyenue 1 bu6mmoreka [IOK
MOJIeH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOE I10J1e
bu6mmoreka [IOK
58 3eMIIM U €ro 3HaYEHUE JUIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmneIT OpcTena. MarHuTHoe noJie
59 JIIEKTPUUYECKOr0 TOKa MaranuTHoe bubmmorexa LHOK
P https://m.edsoo.ru/ff0acl1d2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >EKTPOMArHiuTOB B
60 TexHuke. JJaboparopras padota 05 bubnuotexa [JOK
"N3yueHne neiCTBUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIsl Ha MPOBOAHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO
61 Toka. Mcrnonb3oBanue bu6mmorexa [IOK

JJEKTPOJIBUTaTENEH B TEXHUIECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢c
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JlaGopaTopHas pabora
"KoncTpyupoBaHue U u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

62

Omnbrtel @apasest. 3akoH
ANEKTPOMArHUTHOM MHYKITHH.
[IpaBuio Jlenna

63

Dnekrporereparop. Crocoos
ITOJIyYEHUS AIEKTPUIECKON
SHEpPruu. DIIEKTPOCTAHLUH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

[ToaroroBka Kk KOHTPOJILHOU paboTe

1o Teme "DIIeKTPUUECKHUE U
MAarHuTHBIE SIBJICHUS"

65

KonTponbHas padbota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

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

66

PesepBHblit ypok. Pabora ¢
TekcTamu 110 TeMe "TerutoBbie
SIBJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TeMme "llocTosHHBIN
AIEKTPUYECKNN TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TeKcTaMH 1o TeMe "MarauTHeie
saBlIeHUs"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoasbnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

1 MexaHnnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmuorexa [IOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1
I'paduk cxopoctu
JIaGoparopHas paboTa

7 "OnpeneneHue yCKOpeHus Teja mpu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76
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oOpamienus. JInHeiHas U yriioBas

CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [Tepsriii 3akoH HetoToHa. Bextop bubnuotexa [JOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubmuoreka [IOK
Cynepnosunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHNE bubmuoreka [IOK
3ak0oHOB HproTOoHa https://m.edsoo.ru/ff0aeb6c
bubmnoreka IIOK
15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuia
YIOPYTOCTH
Jla6 0
17 g oparopraz pabota bubnmnoreka [JOK
(TIPEICIICHHE HECTROCTH https://m.edsoo.ru/ff0aee28
TIPYKUHBD)
18 C bubanoreka LIOK
1 TpervA https://m.edsoo.ru/ff0af738
19 Pemenue 3agad mo teMme «Cuia but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlab 0
abopatopHai pabota bubnmnoreka [JOK
20 "Onpenenenne kodpdummenta

TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be
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Pemrenue 3agad mo teMe "3aKOHBI

bubnunoreka LIOK
21 Herotona. Cuna octu. Cuna
" yipyr https://m.edsoo.ru/ff0afb8e
TpEeHUS
Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO
22 TATOTEHHUA. Y CKOpEeHUEe CBOOOIHOTO bubmmorexa LIOK
' P A https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-konpepenuus "JIBrmxeHue Ten
23 BOKPYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conueunas cucrema). ['anmaktuxu"
Pemenue 3anau no teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMu4ecKas CKOPOCTb. bu6nuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOUYKH.

26 AOGCOIIIOTHO TBEPJIOE TEIIO. bubnmnoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLIEHHUS

27 MowmeHT cuinsbl. LleHTp TsbxecTn

28 Pemenwne 3agau o teme "MoMeHT bubanoreka LIOK
cunbl. LenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe

29 o TeMe "MexaHn4yecKoe IBUKEHHUE bubmorexa TIOK

. | ' https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
KonTponbhas pabota no teme
" bubnuoteka [JOK
30 MexaHn4ecKoe ABIKEHHE.

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbce Tena. UMnynbe cubl.
3aKOH COXpaHEHHs UMITYJIbCA.

bubnunoreka LIOK

31
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3alMOJIECICTBUE
Pemenue 3amau mo teme "3akoH bubnunoreka LIOK
32
COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koupepenuus "PeaktuBHOEC
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmnoreka IIOK
34 M 0
CATITCCKAT paboTa H MOTHOCTS https://m.edsoo.ru/ff0b0a84
Pabota cHIIBI TSIKECTH, CHITBI bubmnoreka IIOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaboparopHast pabota
36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIPY paBHOMEPHOM JIBUYKEHUU TeJa
10 TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPIrUst
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .
KUHETUYECKOH SHEPruu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS HEPIUHU B
MeXaHUKe
40 JIaGoparopHas pabota «3yuenue bu6muoreka [IOK
3aKOHA COXPaHEHUS YHEPTrUm» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO but6mmorexa [IOK

XapaKTCPUCTHKHU

https://m.edsoo.ru/ff0b1858
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42

3aTyxatromue KojieOaHusl.
BrinyX1eHHBIE KOJICOaHUSI.
Pe3onanc

bubnunoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasiTHUKA

44

VYpok-uccienoBanue «3aBUCUMOCTh
repuo/ia KojiebaHuM OT KECTKOCTH
IIPY>KUHBL ¥ MACCHI IPy3a»

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

45

[IpeBpamienue 3Hepruu npu
MEXaHMYECKUX KOJeOaHusIX

46

JlaGopaTopHas paboTta
«OrpeienieHue YacToThl U Ieprojia
KoJIe0aHUi TIPY>KUHHOTO MAsITHHKA

bubnuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JIaGopartopHas pabota «IIpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmi
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoJIHEL. CBOWMCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOTEPEYHBIE BOJTHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa

51

Ypok-uccnenosanue "Habmonenune
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTEI"
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FpOMKOCTB 3BYKa U BbICOTA TOHA.

52 z
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHus "YIIbTpa3ByK u bubmmoreka [JOK
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU paboTe Eubs 110K
noInoTeKa
o4 110 TeMe "3aKOHBI COXPaHEHMUS. _
" https://m.edso0.ru/ff0b25f0
Mexanuyeckue KojieOaHUsI U BOJIHBI
KonTponbhas padota no teme
55 "3aKOHBI COXPaHEHHUSI.
Mexanuyeckue KojieOaHusi ¥ BOJIHBI"
56 DNEeKTpOMarHuTHOE IoJIe. bubnmnoreka [HOK
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-kouhepennus "llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuotexa [JOK
Hcnons3oBanue dJ€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJIs1 COTOBOM cBsI3H"
Ypok-uccnenosanue "M3yuenue B 10K
5 nonnoTexa
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C _
HOMOIIIbI0 MOBHTBHOTO TeedhoHa" https://m.edsoo.ru/ffOb2c6c
Pemenue 3agad Ha onpeneneHue
60 YacTOTHI U JJINHEI
ANEKTPOMATrHUTHOU BOJTHBI
OJIeKTpOMarHuTHas IpUPOJIa CBETA.
P pap bubmuoreka [{OK
61 CkopocTb cBeTa. BoimHoBBIC

CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Uctounuku cBeta. [IpsmonuneitHoe

62 aclpocTpaHeHHe CBeTa. 3aTMEHUS bubmotexa [JOK
Pactipoctp ’ https://m.edso00.ru/ff0b3658
ComHia u JIyHsl
3aK0H OTpaKeHUS CBETA. 3epKaa.
63 Pemienue 3a1a4y Ha NpUMEHEHHE bubmotexa [IOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnmnorexka HOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
65 cBeta. Mcroap30BaHue MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKEHHUSI B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJICHUS] CBETOBOTO JIyda OT
yrJia IaJieHusl Ha TPaHuIle "BO3IyX-
crexio""
VYpok-koHpepeHus
"M cnoip30BaHKe IOIHOIO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBOJIbI, OIITUKOBOJIOKOHHAS
CBS3D"
but6mmorekxa [IOK
68 JInna3el. OnTHdecKkas CHUila JTMH3BI
https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK
69 [TocTpoeHue n300paskeHUI B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
70 JIaGoparopHas paboTa bubmuotexa [IOK

"Onpenenenue GOKyCHOTO

https://m.edsoo.ru/ff0b4206
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PacCTOSHUS U ONTUYECKON CHIIBI
cobuparomiei TUH3bI1"

71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onruyeckas cucrema. bubnuotexa [JOK
3penue https://m.edsoo0.ru/ff0b4684

73 Ypok-koHpepenius "eexTs
3penus. Kak coxpanuts 3peHue"

Pa3noxxenue 6enoro ceera B CIEKTp.

74 Omnebitel HetoTona. Crnoxenue bubnmnoreka [HOK
CIIEKTpaJIbHBIX IIBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaboparopHas padota "OnbIThI 11O
pasioXeHuto 6eJI0ro CBeTa B CIEKTP

75 U BOCIIPUSITHIO IIBETA IIPEIMETOB bubnmnorexa LHOK

P P https://m.edsoo.ru/ffOcOe2a
MIpU UX HAOJIOJICHNUHU Yepe3
L[BETOBBIE (PUIBTPHI"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHus u nuppaxnus”

77 Omnsitel Pe3epdopaa u ruianerapHas bubnuoteka [JOK
MOJedb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozaens atoma
bopa
Hcnyckanve u MOrIonieHue CBeTa

. bubnuoteka [JOK

79 atomoM. KBaHTbl. JInuHeiiuateie

CIEKTPBI

https://m.edsoo.ru/ff0c144c
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VYpoxk-nipaktukym "Habmtonenue bubnmoreka [JOK

80
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE U €€ BUABI bubmorexa LIOK

a a https://m.edsoo0.ru/ff0c1672

82 CrpoeHue aToOMHOTO sipa. bubmmoreka [JOK
Hyxknonnas Mmonens https://m.edsoo.ru/ff0c18ac

83 PanpnoaktuBHbIE TpEBpaLICHUS. bubmnoreka IIOK
M3oTomsr https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau o teme: bubmuorexa [JOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon monypacnanga
Ypok-koHpepeHus

86 "Ppa I/IoaK”;EIBI;-IBI: HU3IIYYEHUS B bubnmorexa HOK

g i | https://m.edso0.ru/ff0c2126
MpUpoJie, MEAULIMHE, TEXHUKE
SInepHbIe peakni. 3aKOHBI
87 coxX paHeHESI 3apsI0BOTO U bubmmorexa TIOK
p pAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCE

88 DHeprus CBA3U aTOMHBIX SIZIEP. bubnuotexa [JOK
CBs13p MaccChl ¥ SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau o reme "Snepueie
peakuun"

90 Peakuuu cunTe3a u neneHus saep. bubnunorexa LIOK
Hctrounnku sHeprun ColiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenmus "Anepras

91 sHepreTuka. JlencTeus

PaaOAKTUBHBIX U3TyYEeHUN Ha
JKVBBIE OPraHU3MBbI"



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHuTHOE TOJIe.

bubnunoreka LIOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic siBneHus"
KontposbHas paboTa mo teme
93 "DNEeKTpPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBbic sBneHUS"
[ToBTOpEeHME, 0000IIEHNE.
94 JlaGopatopHble paboTHI IO KypC bubmmorexa [IOK
" P pu P | pey https://m.edsoo.ru/ff0c245a
BzaumopetictBue Ten
[ToBTrOopenue, o6o0menue. Pemenne
95 ACUYCTHBHIX M KaUeCTBCHHBIX 3a]1a4 bubmorexa [IOK
P | | https://m.edso0.ru/ff0c2572
1o Teme "TeroBbIe MPOIECChI
[ToBTOpenue, 06o61eHue. Pemenue
96 paCUYETHBIX U KaUECTBEHHBIX 3a/1a4 bubanoreka LIOK
mo teme "KIIJ] TemnoBeIX https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, 06o61eHue. Peenue
97 ACYETHBIX M KaYECTBEHHBIX 3aja4 bubmmorexa [TOK
P | " https://m.edso0.ru/ff0c2b30
o reMe "KIIJ[ anekTpoycraHOBOK
[ToBTOpenue, 0600IIEHNE.
98 JlaGopaTopHbIe pabOTHI ITO KypC bubmorexa [JOK
" PaTOPHHIC P | pey https://m.edsoo.ru/ff0c2¢c52
CBeToBbIC SABJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
" bubnuotexa [JOK
99 TEKCTaMH 110 TeMe "3aKOHBI

COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, o600meHne. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u
BOJIHEI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2e82

[ToBTrOopenue, o6o0menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE
sBJIeHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044

[ToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u

snepHas pusuka"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

I'Iounucauo umg%onou noanucbro: MYHULIMINAJIbHOE
i!é)KET OE EQBPA30OBATEJ/IbHOE
yy )KﬂEHVIE JINLEW Ne 4 I. JAHKOBA JINMELIKO

OBJIACT]

DN: E=uc ﬂ(@roskazna ru, S=77 Mocksa, UHH 10/1=7710568760,
OrPH=1047797019830, STREET="H0nbliI0M 3NATOYCTUHCKWIA NepeynoK, A.
6, Hue 1", L=r. Mocksa, C=RU, O=Ka3sHaue/cTeo Poccum,
CN=Ka3HaueicTBo Poccum

MpuuvHa: A 9BNAI0CH aBTOPOM 3TOrO AOKYMeHTa
[ata: 30 AsrycT 2023 . 16:00:07



