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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3Mke Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TMOJIOKEHHH U TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpPaMMbI, TPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€roM (penepanbHON padoyei TporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeamMera « Ouzukay.

Copepxanue mnporpaMMbl 10 (U3UKE HAMpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYalOIIUXCSd W OPTraHU3alMi0 H3y4YeHUS
¢bu3NKN Ha ACSITEILHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYWUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEKIPEIMETHBIE CBA3U E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'O 00111er0 00pa30oBaHUsI.

[Iporpamma mo ¢u3MKe yCTaHABIWBAET pacIpeesiCcHne y4eOHOro MaTepraa
1o rogaMm oOyuyeHus (IO KJjlaccam), MpejyiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh
U3Y4YEHHUsI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA IMPEAMETHOrO COACPKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaroIuXxCs.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU
MOMOIIM YYUTEIO B CO3IaHUU pabouel MporpaMMbl 10 y4€OHOMY MPEIMETY.

®duzrka ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
PEIMETOB, TOCKOJIbKY (DU3MYECKHME 3aKOHBI JIeKAaT B OCHOBE TIPOIECCOB H
SBICHUN, W3y4yaeMbIX XUMHEH, Ouoyorueii, actpoHomued u GU3NIECKON
reorpadueii, BHOCHT BKJaJ B €CTCCTBEHHOHAYYHYIO KapTUHY  MHpa,
npenocTaBiasier HauOosee siCHble 0Opaslibl NPUMEHEHUS HAydHOro MeETojia
MO3HAHUSA, TO €CTh CIIOCc00a MOIYIEHUS JJOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TIaBHBIX 3a/lady (PU3MYECKOr0 OOpa3oBaHMsI B CTPYKType OOIIEero
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMHM E€CTECTBEHHOHAYYHOM T'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3ydenne ¢Qu3ukun Ha 0a30BOM ypOBHE MpEAIOJaracT OBJIaJICHHE
CJICIYIOIMUMHU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOINIUMU €CTECTBEHHOHAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBJICHUS;

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMUS;

e UHTEPOPETHPOBATH  JAaHHBIE WU  HCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeIbCTBA JIsl TTOJIy4€HHUS BBIBOJIOB.

[lenn wusydeHuss ¢GU3NKKA HA YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanust ydeOHOro mpeamera «®Dusnkay B
oOpa3oBaTelbHBIX opranusauusx Poccuiickoit ®enepaiuu, peamu3yroumx



OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBbl, YTBEPKJIEHHOM  pelIeHUEM

Komnernn MunucrepctBa npocseiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadps 2019 r. Ne [IK4BH).
Hesun uzyyeHus pusuku:

NPUOOpPETCHHE HHTEpeca M CTPEMJICHHS OOYyYarolMXCs K HaydYHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHE HMX HHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUH 0 HAYYHOM METOC MO3HAHUS U (POPMUPOBAHUE
UCCIIEZIOBATEIIHCKOTO OTHOMIECHUS K OKPY)KAIOIIUM SIBJICHHSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTara H3ydCHHUS
OCHOB CTPOCHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUH O POiM (DU3MKHU IS Pa3BHTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHA;

pa3BUTHE  TIPEICTABICHHA O  BO3MOXHBIX  cdepax  Oymymien
poeCCHOHATIBHON JACATEIILHOCTH, CBI3aHHOW ¢ (DM3HMKOM, IMOATOTOBKA K
JaJIbHEHTIIEMY 00 yICHHIO B 3TOM HaIpaBJICHHH.

JlocTHKCHHME 3THX Ielield MporpaMMbl MO (DM3MKE HA ypPOBHE OCHOBHOI'O
o01rero o0OpazoBaHusi 00OECIICUUBACTCS PEIICHUEM CIICAYIONUX 3a1a4:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

NpUOOPETEHNE YMEHUHN OIUCHIBATH M OOBICHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHME METOAOB pELICHUS IMPOCTEUIIMX PpacyETHBIX 3amad ¢
UCIOJIb30BaHUEM bu3HIecKuX MOJIETIEH, TBOPUYECKHUX u
MPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOII0OIaTh MIPUPOIHBIC SIBIICHUS U BBIMOJIHATH OTBITHI,
ngaboparopHple  pabOTBl W HKCIEPUMEHTAJbHBIE HMCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHPOpPMANHEH (PU3NIECKOTO COACPIKAHUSA,
BKJIIOYAsi UH(POPMAIIMIO O COBPEMEHHBIX JIOCTMXKEHUSIX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO €O cpepamu npodeccuoHanbHON EeSITEIbHOCTH, CBA3aHHBIMU
C GuU3MKOM, W COBPEMEHHBIMU TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8
Kjacce — 68 yaco (2 vaca B HeAemo), B 9 kimacce — 102 gaca (3 yaca B HeeIO).



[Ipennaraemsiii B nmporpamme 1no (Gpusuke nepedyeHb J1ad0paTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHAATENLHBIN XapaKkTep, YUUTENb JIeJaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M ONBITOB C YUYETOM HHAUBUIYAIBHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIHUCKa KCIEPUMEHTAIBHBIX 3a/IaHUM, MpeiaraéMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aMEHa MO (hU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u eé poJib B NO3HAHUM OKPY/KAKOIIEr0 MUpPaA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHbL. M3MmepeHue Quanyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuit. MexayHapoHasi CUCTeMa €IMHHII.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHOHAYYHBIM METOJ] TO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemoro sBieHns. Onucanue (GU3NIECKUX SIBJICHHUHN C ITOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHl U MPoLeypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue IEHBI CICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TElL.
5. M3mepeHne TeMnepaTypbl HPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JlaTYMKa TEMIIEPATYypPHhI.

6. lIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIIOTE3bl: JAJbHOCTH MOJIETA
IapyKa, MyIneHHOTO TOPU30HTAILHO, TeM OOJbIle, 4eM OOJbIle BBICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI O CTPOEHHUH BelecTBA.

CrpoeHue BellecTBa: AaTOMbl U MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEUIECTBA.

JBmxenne wyactui] BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YacTHI[ C
Temrieparypoil. bpoyHoBckoe nBkenue, nuddysus. BzaumopeiicTBue vacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHbl€ COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(kpucTaJUTMUECKUX) Tell. B3auMOCBs3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmronenune OpoyHOBCKOTO IBUKEHUS.



2. Habmoaenue muddys3umn.
3. HaGmonenue ~ siBneHU#,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wmHepuuu. 3aKOH HMHEpUMHU. B3anmoneicTBue Ten Kak IMpPUYHAHA
M3MEHEHUS CKOPOCTH [IBMJKEHHMsSI Teln. Macca Kak Mepa HHEpPTHOCTH Tella.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna kak xapakTepucTuka B3auMmonaencTBus Teil. Cuiia yrnpyroctd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOILIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAMPABJICHHBIX MO OAHOM mpsimMoil. PaBHOoaelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUs U TPeHUE MOKos. TpeHue B MPUPOIC U TEXHUKE.
Hemoncmpayuu.
1. HaGmroneHne MexaHU4YeCKOro JBUKEHUS Tea.
2. H3MepeHne CKOpOCTH NPSMOJIMHEWHOTO JBUKECHUA.
3. HabGmronenue siBIeHUS HHEPIIHH.
4. HaGmioneHnue n3aMeHeHUs! CKOPOCTH MIPU B3aUMOJECHCTBUU TEIL.
5. CpaBHEHHE MaccC M0 B3aUMOJICUCTBHIO TE.
6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJBXKEHHS OpycKa WM LIapuKa I10
HAKJIOHHOM THIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
MPYKUHBI OT TPUIIOKEHHON CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
Beca Teja U XapaKTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenue. CriocoObl yMEHBIICHHS M YBEJIUYEHUS JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. [IneBmartmueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3AymHON o6osouku 3emau. OmnbiT Toppuyennu. M3mepenue armochepHOro
JaBjieHus. 3aBUCUMOCTb aTMOC(EPHOro J1aBJI€HUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaua naBneHUs )KUIKOCTBIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUIIBI OT 00BEMa MOTPYKEHHON YacTu

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHus TEN: IUIABAHUE WJIM MOTPYKEHHE TEN B 3aBUCHUMOCTH

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbI, JICMCTBYIOIIEM HaA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B KUJIKOCTH, OT MaccChl T€Ja.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIONICH  CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKHM W
OIpelieieHue €€ rpy30noabEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecHusi pbiyara. IlpumeHeHne mpaBuja paBHOBECHs pblyara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBMKCHUHU TeJa

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3yuyeHne 3aKOHA COXPAHECHMSI MEXaHUYECKOU DHEPIHH.
8 KVIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Monenu TBEPAOTo, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM  BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHHH MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH.
CmaunBaHME M KallWJUIAPHBIE sIBIEHUS. TErIoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBs3p TeMmIiepaTypbl CO CKOpPOCTBIO TEIJIOBOTO JIBUIKEHHUS
yactull. Buyrpennsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
TEeIJIonepenayda U COBEpIIECHUE paboThI. Buner TEIUIONEPENAUHN:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BEUIECTBA. TerjaooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TersioBoro OanaHca. [lmaBnenuwe
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[lapooOpa3oBanue u koujeHcarusi. Wcnapenue. Kunenuwe. YnenpHas Terora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT arMoc(hepHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CrOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3menenre naBieHUs ra3a NpH U3MEHEHHH 00bEéMa M HarpeBaHUHU HWJIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxkIeHHe Mpu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIITHUMH CHIJIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpeznenenue AaBjaeHUs BO3AyXa B OANIJIOHE IIMPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

Ha6monenne w3MeHeHHs BHYTPEHHEM OJHEpPruu Tejla B pe3yjbTare
TerIonepeaadyu U padoThl BHEITHUX CHIL.

HccnenoBanue sIBIIEHUS TEIMJI0O00OMEHA MPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

Onpenenenrie  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOW  MpHU
TEMJI000MEHE C HArPeThIM METAUTMUECKUM IUITMHAPOM.

Ornpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

OnpeneneHre OTHOCUTEIIBHOM BIIAXKHOCTH BO3AyXA.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. JiekTpudeckre 1 MArHUTHbIE SIBJICHHS.

Onektpuszanus Ten. [[Ba poma 3neKTpuyecKux 3apsanoB. BiammonencrBue
3apsoKeHHBIX  Tell. 3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aWMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mone. Hanpsok€HHOCTh anekTpudeckoro mnouis. [IpuHumn
CYNEPIIO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOJHUKA. Y IEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocnmegoBarenbHOE W MapasvielibHOE  COECIMHEHUE
MIPOBOTHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DNEeKTPUIECKUe TIENU U MOTPEOUTEH IEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1ose 3eMJId U €ro 3Ha4€HUe I KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe mMoJie  DJIEKTPUYECKOro Toka. I[IpumeHneHue
AJIEKTPOMArHuTOB B TeXHUKE. JlelicTBHE MarHUTHOIO MOJIsI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKON DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3aus Tel.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTPOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI0B.

[IpoBOIHUKH U AUDIICKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHHUMN JEKTPUUECKOTO TTOJIS.

HcTOYHMKY TOCTOSITHHOTO TOKA.

JlercTBUSA DIEKTPUYECKOTO TOKA.

W K N Uk W

=
o

. DIIEKTPUYECKUN TOK B KUIKOCTH.

. I'a30BbIi pa3psm.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHune aeKTpuYecKoro HapsiKEeHNst BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.
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. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ACICHUS MOJKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHuE MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe Moje TOKa. JIEKTPOMarHur.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO D3JIEKTPU3ALMM Tel HMHAYKIUMEH U MpHU
COIIPUKOCHOBEHUH.

HccnenoBanne AEUCTBHSL DJIEKTPUYECKOTO II0JI HA MPOBOJHHUKUA U
JUDJIEKTPUKH.

COopka u mpoBepKa padOThI AJACKTPUIECCKON IIETTH MOCTOSHHOTO TOKA.
W3MepeHure 1 peryiaupoBaHue CUIIbl TOKA.

M3MepeHne 1 perylnupoBaHuE HAIIPSHKEHUS.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEPE3 pPEe3UCTOp, OT
COIPOTHUBIICHHSI PE3UCTOPA U HAIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIPOTHUBIICHHSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJH IONEPEYHOro
CEUEHHMsI U MaTepuraa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH TpPU TMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

ITpoBepka mnpaBwia Uid CHUJbl TOKa IpPU MApaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  3JIEKTPUYECKOI'O TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYHIETO 4epe3 JaMmIOo4yKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenune KII/ narpeBarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TIOJII TOCTOSHHBIX MAarHUTOB TMpH  HX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. 3mepenne KIIJ1 anexkTpoaBuraTreabHON yCTAaHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENILHOCTh MEXaHWYECKOI'O JBI)KEHHsS. PaBHOMEpHOE mNpsMOIMHEITHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHOe JBWkeHue. CBoOoaHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBbit 3akoH Hprorona. Bropon 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Chia TPEHUS CKOJIbKEHUS, CUla
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JlBwkenune mianer BOKpyr ConnHpa. IlepBasg kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepuaibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanudeckass pabora ¥ MOLIHOCThb. PaboTa CHil TSKECTH, YHNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa 0O KMHETHMYECKOM DHEPIrUH. 3aKOH COXPAHEHMS] MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

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

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKopoCcTH U YCKOPEHUS IPAMOJIMHEWHOT O JIBUKCHHUSL.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM YHEPTUU TIPU JIBUKECHHUU TeJa MO A€ MCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Ornpenenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JIBUJKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KaK Psii HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazngen 9. Mexanuveckne Ko1e0aHUs U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3atyxawmue — KojeOaHusa.  BbeIHyXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckre BoJiHBL. (CBoiicTBa MeXaHMYeckuxX BOdH. [IpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxenue 3Byka. UHdpa3Byk u
YIIBTPa3BYK.

Hemoncmpauyuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).

HaGronenre 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
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4. HccnenoBanue 3aBUCMMOCTHU MepuoJia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoaa  KoseOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
OJIEKTPOMAarHuTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBolicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnpoctpaHenue cera. 3armeHust Conxua u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE TMIOJIHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B JsmH3e. Onruueckas cucrema Qoroanmapara,
MHKpPOCKONIa M Tejleckoma. ['Jla3 Kak onTuyeckas cuctema. biaumzopykocTe u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CHEKTpaAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

IIpssmonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunuun neiictBust GoToarmapara, MUKPOCKOIIA U TEIECKOIa.

10. Mojens riasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.

12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapakTepuCTUK U300paKeHUs MpeaMETa B TUIOCKOM 3e€pKaie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».
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4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI cOOMparomien
JIMH3BIL.

6. OINBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas mozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBanTel. JInHenyaTele CIEKTPBI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
anpa. HykmonHas wMopens aromHoro saxapa. HMsoromsl.  PagmoaxTrBHBIE
npespamenus. llepnon nmomypacrnana aTOMHBIX SIED.

SnepHble peakuvu. 3aKOHbI COXPAHEHUS 3apsAIOBOIO M MacCOBOIO YMCEIL
DOHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CnekTpsl pa3Ju4HbIX Ta30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGmroneHue CIUIONMIHBIX U TMHEHYATBIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHME SHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMAaTU3AINH
u  0000mIeHUsT MOPEIMETHOTO  COACpKaHMS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKKe IJIs1 MOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METONOB HCCIEAOBAHUS



ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3NUYECKUE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpyHIMIMAIBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paszesa peanu3yercs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(duznyueckue sIBICHMS B OKpYKaIOILEeH PUPO/IE U MMOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HAyYHbIE METOJbI UCCICAOBAHUS (PU3HUECKUX SBJICHUHN, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALIEHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTMKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOydaromierocsi 0ynyr copMHUpOBaHbI CICAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3MYECKON HayKH;

— IIEHHOCTHOE OTHOILIEHUE K TOCTUKEHHUSIM POCCUMCKHUX YUEHBIX -(DU3HKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4acTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYMMBIX
U OTHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JTOCTHXKEHUH (PU3UKY;

— OCO3HAaHHWE BaXXHOCTH MOPAIbHO-3TUYECKUX NPUHLHUIIOB B JAESITEIbHOCTH
Y4E€HOIO;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUUYECKUX KadecTB (PU3MUECKONW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUSA:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTUM, BAKHEHILEN COCTABJIIOLIECH
KYJbTYPBI;

— pa3BUTHE HAy4yHOM IHOOO3HATEIBHOCTH, MHTEpPECa K HCCIeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHuss  KyJAbTYpPBI  3J0POBbS M  3MOLHMOHAJBHOIO
OJlaromosyyms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTH MpaBUil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— c(opMUPOBAHHOCTh HaBbIKa pediaeKcHH, MNpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCIIMTAHUS .

— AKTHUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3aldM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINYECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3YyUEHUIO MPOPECcCUil, CBA3aHHBIX C (PUINKON;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHMEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
0o0JacTH OKpY’Kalollled CpeJbl, IUJIAaHUPOBAHUSI MOCTYNKOB W OLEHKH HUX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJHLHOTO XapaKTepa SKOJOIMYECKUX MpoOJeM U MyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — NOTPeOHOCTh BO B3AaUMOJCHCTBUU INPU BBIIOJHEHUM HCCIENOBAaHUN U
IPOEKTOB (PU3MYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAaHUSAM
APYTHX,

e — TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO
NEATEIbHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH
UJeH, MOHATHSI, TUIIOTE3bI O PUBNUECKUX OOBEKTaX U SBJICHUSX;

e — OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
buzuKy;

e — IUIAHUPOBAaHME CBOErO pa3BUTHUS B MPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C Y4Y4ETOM BIMSHUSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC TEHCTBHUA,
KOMMYHUKAaTUBHBIC  yYHHUBEpCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:



BBISIBIAT W XapaKTePH30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BICHMI);

yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMM, OCHOBAHUS JIs
000011IeHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJIATh ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUI M TPOIIECCOB, JIENaTh BBHIBOJBI C UCIIOIB30BaHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOYEHHH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3IX
(U3UYECKUX BEJINYHH,

CaMOCTOATENIbHO BBIOMPATh CMOCO0 pemieHus y4eOHOM (usmyeckon
3a7aun (CpaBHEHHE HECKOJIbKHUX BapUAHTOB pEUICHHs, BbIOOp HauOomee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOAUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMKHBIH
(U3HYECKUI JKCIIEPUMEHT, HEOOJbIIOE UCCIEeI0BaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HA MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpMAIHIO,
MIOJIYYEHHYIO B XOJI€ HCCIIEOBAHUS WM dKCIIEPUMEHTA,

CaMOCTOSITEILHO (hOPMYJIMPOBATH 000OIIEHUSI Y BBIBOJABI MO PE3yJibTaTamM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

NPOrHO3MPOBATh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEATIOI0KEHNS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATh Pa3jIMYHbIe METO/AbI, MHCTPYMEHTHI M 3aIIPOCHI MPHU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Yy4eOHOI
¢dusnueckoil 3anaun;

aHAJTM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENIFHO BBIOMpAaTh ONTUMAJbHYIO (OpMY TMpEICTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

B Xojie OOCYXJCHHS y4eOHOro marepuaina, pe3yibTaToB JabOopaTOpPHBIX
paboT M TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIMIECTBY 00CYKITaeMOH TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha pEIICHWE 3aJa4yd W TOJep)KaHue
0J1aro’KeaaTeIbHOCTH OOIEHNUS;



COIIOCTABIISATh CBOU CYXACHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jaora, OOHapyKHUBaTh pa3jaMyune U CXOJCTBO MMO3UIINNA;

BBIPA)XAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
nyOJINYHO MPEACTABIIATh PE3YJILTAThl BHITOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOEKTA);

NOHMMAaThb W HCHOJb30BaThb  MNPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIeMBL;

NPUHUMATD LIEJTH COBMECTHOM JI€ATEIbHOCTH, OPraHW30BbIBaTh JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeieNsiTh pOJiM, OOCYXAaTh MPOIECChl |
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUeCTBEHHOI'O pe3yJibTaTa o
CBOEMY HAlpaBIEHUI0 M KOOPIWHUPYS CBOM JCWUCTBUS C APYyrHMH
YJIeHAMU KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaga B OOLIMI HPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranuzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYHOIIUX
JUISL pereHusT GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATHLCA B Pa3INIHbIX nmoaxoagaax IIPUHATHUSA peH_IeHI/If/'I
(MHAMBUAYAIbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, NMPUHATHE DPEIIECHUN
TPYIIIOi);

CaMOCTOATCJIbHO COCTABJIATE aJIrOPUTM PCUICHUSA (I)HSHHGCKOIZ 3ala4i UJIn
IUIaHA HCCIENIOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEJIAracMbl€ BApUAHTHI PEIIEHUM;
JCJIaThb BLI60p n 6paTI> OTBCTCTBCHHOCTD 34 PCHICHHUC.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

JIaBaTh aJICKBATHYIO OLEHKY CUTYallMU U IPeUIaraTs IiaH €€ N3MEHEHNS,
OOBSCHATh NPUYMUHBI  JOCTHXKEHUS  (HEHOCTHIKEHHUS]) PE3yJbTaTOB
NeSATENIbHOCTH, AaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCIENOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, HM3MEHUBIIMXCS CUTYyalld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3YNIBTATA LIEJIN U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO APYTOro 4eJIOBEKa B XOJ€ CIOpa WIH JTUCKYCCUH
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTUKY JPYroro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPKICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xonity o6y4uenust B 7 kijiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y 00yJaIOIIUXCST YMCHUI:

UCIOJIb30BaTh  MOHATHUS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHMS,
HaAOJII0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
JKUJIKOE, Ta3000pa3HOe), MEXaHMYECKOE JIBKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECA COCYIBI;

paznuuath sBieHus (auddys3us, TEMIOBOE ABUKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHHE, HEPAaBHOMEPHOE  JBWKEHUE, HWHEpLus,
B3aMMOJICHCTBHE TEJ, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUsI, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
razamu, aTrMoc(epHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpaLIECHUs
MEXaHUYECKOW PHEpruM) Mo OMHCAHHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)XarolieM MHpe, B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
IpUMEPHl ABMKCHUS C PA3TMYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
NpPUpPOJE, NEWCTBHE CHJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMOc(epHOro JaBjieHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/a4y B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBIICHUH;
OINKCHIBATh U3YyYEHHBIC CBOMCTBA TEJN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, TMIIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
Telna, CWJa TpeHWs, JAaBieHue (TBEPAOro Teja, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHWJIbI, KO3(Q(QUUHUEHT TMOJIE3HOrO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass M MOTEHIMAJbHAsl SHEPrus), Npy OMHMCAHUM MPABHILHO
TPAKTOBAaTh  (PU3MYECKUIN  CMBICA  HCIOJNb3YEMbIX  BEJIIMYUH, UX
0003HaYEHUs! M €IUHULBl (U3HUECKUX BEJIMYUH, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYI0 BEIWYUHY C JAPYTUMHU BETUUHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;



XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBICHUS W MPOIECCHI,
UCIIOJIb3Yys MpaBWJIa CIOKEHUSI CUJl (BIOJIb OJIHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3MYECKUE SIBJICHHS, MIPOILIECCH] U CBOMCTBA TEJI, B TOM YHCIIC
M B KOHTEKCT€ CHUTyallMii MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 12
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pelmarb pacyéTHele 3aJaud B |—2 JeHCcTBHSA, HUCHOJB3YyS 3aKOHbI U
bopMyJbl, CBsI3bIBAIOIINME (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHAlU3a
YCIIOBHS 33/1a4 3aIUCHIBATh KPaTKOE yCIIOBHE, MOJICTABIATh (DU3HUECKUE
BEJIMYMHBI B (POPMYJBI M MPOBOJUTH PACUYEThl, HAXOIUTH CIPABOUYHBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJTy4EeHHON (DU3NUECKOU BEJTUUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh TMpPU TOMOIIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSIEMOE
npennonoxenue  (TUMOTE3y),  pa3iMyaTh W MHTEPIPETUPOBATH
MOJIYyYCHHBI pe3yJIbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

MPOBOAUTH OMBITBI MO HAOMOACHUIO (U3MYECKUX SBJICHUNW  WJH
buznIecKuX CBONCTB Tel: dbopMyIIUpoOBaThH MPOBEPAECMBIE
MPEINONI0XKEHHUS, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000PYA0BaHHUS,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Tela,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nudpoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUs NPUOOPOB € YUETOM
3a7]aHHON aOCOMIOTHON MOTPEUTHOCTH U3MEPEHHI;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKON BEJIMUUHBI OT
JIpYrodl € HCIOIb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIDXKYIIEroCcsl Tejla OT BPEMEHHM [BUKEHUS Tela, CHIIbI
TPEHUS CKOJIBKEHUSI OT Beca Tejla, kKauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJN COIPUKOCHOBEHUS TEJl, CUJIbI
VIIPYTOCTH OT YJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CHUJIBI OT 00BEMA
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOI'PYKEHO TEJO, YCIOBUN
MJIaBaHUSl TEJI, YCJIOBUN paBHOBECHUS phluara W OJOKOB), y4acTBOBATh B



IUTAHUPOBAHUM Y4E€OHOT'O0 HCCJIENOBaHUS, COOMpaTh YCTAaHOBKY U
BBHITIONTHATh W3MEPEHUs, CIeNys MNPeIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3UYECKUX BEIMYMH B BHUJC
MPENJIOKEHHBIX Ta0MUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

MPOBOAUTH KOCBEHHBIE H3MEpeHHs (U3HMUECKUX BETUYUH (IUIOTHOCTh
BEIIECTBA KUJKOCTH UM TBEPIOTO TeNa, CUJIAa TPEHUS] CKOJIbXKECHHS,
JaBJICHWE  BO3JyXa, BHITAIKUBAIONIAS CWJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTHIX MEXaHWU3MOB), CJenysd TPEIIOKCHHON WHCTPYKIUU: TIpU
BBIMOJIHEHUN HW3MEPEHH coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEITUYNHBI,

COOJIIO/IaTh MTpaBHJIa TEXHUKHU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTopHBIM
000pyJI0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIAbI, OapomeTp,
phIYar, MOABMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI  JACHCTBUS U3YYEHHBIX NTPUOOPOB H
TEXHUYECKUX YCTPONCTB C OIMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE:
HNOJIUINITHUKY, YCTPOMCTBO  BOJOINPOBOJAA, THUIAPABIMYECKUN  Ipecc,
MaHOMETp, BHICOTOMEp, TOPIIHEBO HACOC, APEOMETP), HCITIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3UYECKUX SIBIICHUN U HEOOXOAUMBbIC (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJINUTHL  MpUMEphl  (HAXOauTh  WHOpMaIMI0O 0  TIpuMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JUIs obecrieueHus: 0€30MmacHOCTH IpU 0OpallleHUH ¢ TIpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 30POBbS U COOIIOACHHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBISITH OTOOP HWCTOYHUKOB WHpopMaimu B MHTepHeTe B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
UH(GOPMAIUIO, KOTOpasi SIBIAETCS MPOTUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPH BHITIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypcel cetn MHTEepHeT, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMALMU U3 OAHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHHUKOB WMH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM



qycie MyOJauYHO JAeNaTh KpaTKHUE COOOIIEHHS O pe3ysibTarax IMpPOEKTOB
WIA Y4EeOHBIX HCCJIEIOBaHUM, MpPU D3TOM TIPaMOTHO HCIOJb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTAIUEN;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBIIIOJHEHWEM IUIAHA JIEWCTBH, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JIEATEIBHOCTb  [PYIIbI,  BBICTPAUBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y o0yuenus B 8 kiacce npeniMeTHbIe pe3ynbTaThl Ha 6a30BOM YpOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0yYAIOIIUXCA YMEHHIA:

UCIIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
aMmop(HbIe Teja, HACBHIIICHHBI W HEHACBIIEHHBIA mMap, BIAKHOCTD
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OHHEPIHs, TEIUIOBOW JBHUIATElb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE T0JI€, MPOBOJHUKHU
U TUBJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KAMWUISAPHbIC SBJICHUS, UCIIAPEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaumsainus (OTBEpACBaHUE), KHUIICHUE,
Terionepeaayda (TEerI0MpPOBOHOCT, KOHBEKIHS, U3JIy4eHUE),
AIEKTPU3ALMS TEJ, B3aUMOJECHCTBHUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAaHHUE, B3aHUMOJICHCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TMOJISi Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITHUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpY)XaroIeM MHpEe, B TOM YHCIe (U3UYECKUE SBICHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATSXKEHUE W KalWUIIPHBIE SABJICHUS B MPHUPOJE,
KpUCTaUIbl B Tpupozae, uznydeHue ConHIA, 3aMep3aHHe BOAOEMOB,
MOpcKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUECKUE
ABJICHUS B aTMocdepe, SIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, IPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKHU) (U3UUYECKUX
SIBIICHUU;

ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YsI
dbu3nYeckre BeIUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIIOTa



IUTaBJICHUS, YIENbHas TEIUIoTa napooOpa3oBaHMs, YAeNbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA((ULUMEHT TOJE3HOrOo JIEHCTBUS TEIIOBOU
MAIlIMHbI, OTHOCUTEJIBHAsS BIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHU 3apsl,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE IIPOBOIAHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BEIIECTBA, pabdora ©U  MOIIHOCTb
ANIEKTPUYECKOIO0  TOKAa), MpU ONUCAHWM [PABWIBHO  TPaKTOBATh
¢u3nyecKuil CMBICI MCHOJIb3YEMbIX BEJIUYMH, OOO3HAYEHUS U €AMHMIIbI
(bu3MYEeCKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
¢u3MYecKyl0 BEIMYMHY C JPYrUMH BEIMYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3ySd OCHOBHBIE€ IOJOKEHHSI MOJIEKYJISIPHO-KHMHETUYECKOW TEOPUHU
CTPOEHHUSI BEILLECTBA, IPUHLHUII CYNEPNO3ULUU TMoyed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DJHEpPrUM, IIpU 3TOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAYKEHUE;

OOBSCHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHele 3aJaud B 2—3 JEHCTBUA, HCHOJB3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 3aJa4M 3alUChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIsl pElIeHMs] 3aJayd, BBIOMPAaTh 3aKOHBI W (OPMYJIBL,
HEOOXOoAMMBIE N7l €€ pelleHus, MPOBOIUTh pPacuyE€Thl M CpPAaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacrio3HaBaTb MpPOOJIEMBI, KOTOPbIE MOXHO PpEHIUTh IPH TOMOIIU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHCAHWUE HCCIEAOBAaHUSA, BBIICIATH
IIPOBEPSIEMOE  NIPEIIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOpSJKA
MPOBEJICHUS UCCIEAOBAHMUS, 1€TaTh BHIBOJIBI;

NPOBOAUTH OMBITBI IO HAOMIOAECHUIO (U3MYECKUX SBJICHUWA WJH
($u3nYeCKUX CBOMCTB TeJl (KanWUIAPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOILECCa OCTHIBAHUSA U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3JIydarolled (MOriouaromiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIEPATYypbl KUAKOCTH U
IUIOIAaN €€ IIOBEPXHOCTH, »JJIEKTpHU3alWs TEl W B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAllOB, B3aWMOJECHCTBHE IOCTOSIHHBIX MAarHUTOB,



BU3yaIM3alldsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJBHUraTeisl IMOCTOSIHHOTO TOKa):  (pOpMYJIMpPOBATH
MpOBEpsieMbIe MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py0BaHMs, OMMMCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHUS  TEMIEPAaTypbl,  OTHOCUTEIbHOMN
BIIQ&KHOCTH BO3/1yXa, CHJIbl TOKa, HANPSOKEHUS C MCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB W JATYMKOB (PU3MYECKUX BEJIIMYHUH, CPABHUBATH
PE3yJIbTAaThl U3MEPEHUH C yU4ETOM 3aJaHHOU a0CONMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKOW BETUYUHBI OT
Jpyrol ¢ UCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
COMPOTHUBIICHHUS] TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEUHOro
CEUYEHUS U YJIEJIbHOrO CONPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
UIYIIEr0 4epe3 TMPOBOJHUK, OT HANpsHKEHWST HAa  IPOBOJHUKE,
UCCIEAOBAHUE IIOCJIENIOBATENBHOTO M  MAapajuIeIbHOTO  COCIMHEHUU
MIPOBOJIHUKOB): IUIAHUPOBATh KCCIIEIOBAHUE, COOUpATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAyd MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBAaTh
pe3yJbTAaThl TMOJYYEHHOM 3aBUCHUMOCTHM B BHUJEC TaOnuil U TpaduUKoOB,
JieJaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEpeHUs (PU3NYeCKUXx BeMMUuH (yJaeiabHas
TEMJIOEMKOCTh  BEIECTBA, CONPOTHBJIEHUE MPOBOJHHUKA, padoTa W
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYs MPEIJIOKEHHON WHCTPYKIUHU, U
BBIYUCIISATh 3HAUEHUE BEJINYMHBI;

coOrofaTh MpaBmiia TEXHUKU 0€30MacHOCTH TpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX omnucaHus (B TOM 4YHUCIE:
CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETD,
BOJIbTMETP, CUETUUK DJICKTPUUYECKONM IHEPrUM, 3JIEKTPOOCBETUTEIIbHbBIC
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MPEAOXPAaHUTEIH, SJICKTPOMArHuUT, SJIEKTPOABUTATEb MOCTOSSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBAaX (DU3UYECKUX SIBICHUM U HEOOXOAUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh TMPOCThIE TEXHUYECKUE YCTPOIMCTBA U U3MEPUTEIIbHbBIC
npuboOpel MO CXeMaM ¢ CXeMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTAaBJATh CXEMbI JJIEKTPUUECKUX



LENEN ¢ MOCIEAOBATEIbHBIM U MAPAUIEIbHBIM COEAUHEHUEM 3JIEMEHTOB,
pas3inyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMH(OpMAIMI0O O  IpuUMepax)
IPAaKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuH ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3[0pOBbS U COOJIOEHUS
HOPM 3KOJIOTHYECKOI0 IIOBEACHUS B OKPYXKAIOIIEN Cpele;

OCYIIECTBJIATh TNOMCK HH(POpMAUUU (PU3UYECKOTO COAECPKAHUS B
HNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW W IIyTEM CpaBHEHMS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(GOpMAILMIO, KOTOpas
SBIISIETCS] POTUBOPEUUBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBHINOJHEHUU Y4EOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (usmyeckoro copepikaHus, CIOPaBOYHBIE MaTEpUaAIbI,
pecypebl cetn MIHTEpHET, BiageTs npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W KpAaTKUE YCTHBIE COOOILEHUS,
0006mass uHGOpPMAIMIO M3 HECKOJbKUX MCTOYHUKOB (HU3UUECKOTO
COZepXaHMsl, B TOM YHCIE€ MYyOJIMYHO TMPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCJENO0BATEIBCKOW IEATEIBHOCTH, IPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapaT Kypca (QU3MKH,
CONPOBOXKIATh BBICTYIIEHUE MTPE3CHTALINEH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUNA (PU3MUECKHUX
MPOIIECCOB pAaCIpeseisiTh O0053aHHOCTH B TPYIIE B COOTBETCTBUH C
ITOCTABJICHHBIMH 3aJJa4aMH, CICOUThH 3a BBINOJHEHUEM IUIAHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JIEATENIbHOCTD IPYIIIbL, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
MPOSIBJISISt TOTOBHOCTH pa3periarbh KOH(IUKTHL

K koniy oOyuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHSTHUSA: CHCTEMa OTCYETa, MaTepHaJIbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXAHUYECKOIO JIBMXKEHUS, JedopManus
(ynpyrasi, macTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOpPEHUE,
HEBECOMOCTb M IEPETpy3KH, LIEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEINO,
LEHTP TSAKECTU TBEPAOTO Tejla, pABHOBECUE, MEXaHUUECKHE KoJeOaHus U
BOJIHBI, 3BYK, HMH(PAa3BYK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPbl UCIYCKaHUSI U MOTJIOLIEHUs, alibpa, OeTa- 1 raMMa-u3JIydeHus,
W30TOIIbI, SIZIEpHAs SHEPIeTHUKA,;



pa3nnyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJMHENHOE MABM)KEHHE, CBOOOJHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pPEaKTUBHOE JBI)KEHUE, KojeOaTellbHOE ABMXKEHUE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IPeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jioxKeHHe OeIoro cBera B
CIEKTp H CJOXEHHE CIEKTpajJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HUKHOBEHHE JMHEMUYATOro CIEKTpa
U3TYYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBICHHWE M3YyYEHHBIX (U3MYECKUX  SBICHUN B
OKpy)KarollleM Mupe (B TOM 4HclIe (PU3NYECKHE SIBICHUS B MPUPOAE:
MNPUIUBBL U OTJIMBBI, IBUKEHHE T1aHeT COTHEYHOM CHCTEMBbI, pEaKTHBHOE
JBUKEHHE JKHUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBIICHUS B TPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(PUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTEeCTBEHHBIN
panMoaKTUBHBIA (HOH, KOCMHYECKHE JIY4H, PaJUOAKTHBHOE H3ITy4eHHE
OPUPOJHBIX MHUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3JIy4EeHUH Ha
OpraHu3M YelOBeKa), MPH ITOM TMEPEBOJIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBAa (MpU3HAKK) (DU3UUECKUX
SIBIICHUM;

OTMCHIBATh M3yYCHHBIC CBOWCTBA Tel M (PU3UYECKHE SIBICHUS, UCTIONB3YS
¢usnyeckue BETUMYMHBI (CpPEeOHSSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM [JBUKEHHM, YCKOPEHME, INEpPEMEIIECHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJIAa YIOPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHUJIB,
MeXaHu4yeckass paboTa M MOILIHOCTb, NOTEHIHAJIbHAs OJHEPIus Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS DHEPIUs CXKaTou
OPYKMHBI, KUHETUYECKas SHEprus, IOJHAs MEXaHUYecKass DSHEprus,
NEepPHOJ M YacToTa KojeOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeslb MPEJOMIICHHS CPeJibl), IPU ONMHCAHUU
NPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH TpadUKH U3yICHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCHOJIBb3Ysl 3aKOH COXPAHEHHUsS] 3HEPIuu, 3aKOH BCEMHPHOrO TSTOTEHUS,



OPUHIUIT  CYNEpPHNO3UIMKA CUJI, TPUHIMI OTHOCUTENbHOCTU [ ammies,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMMIIYJbCa, 3aKOHBl OTPAXXEHUS U
MPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOr0 U MacCOBOT'O YHUCEI
IpU SJAEPHBIX PEaKLUAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBACHATh (PU3NYECKUE TPOIIECChl M CBOWCTBA TEJl, B TOM YMCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHO-CJIEJICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMopoil Ha 2—-3 W3YYECHHBIX CBOMCTBA (PU3NYECKUX SIBICHU,
(bU3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THble 3aJayu  (Omuparolumecs Ha cucremy u3  2-3
YpaBHEHUI), UCTONb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalli3a YCJOBMS 3a/Jaud 3alHChIBATh KpPaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAHHBIE, BHIOMPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHHUSI, IPOBOJUTH PACUEThl U
OLICHMBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NUYECKON
BEJIMYMHBL;

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(U3HYECKUX METOAOB, HCIONb3Ysl ONHUCAHUE HCCIEIOBAHMS, BBIIEIAThH
IIPOBEPSEMOE  NPEIIIOJIIOKEHUE, OLEHUBATh MPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  MCCIEIOBAaHUA, JieJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOJEHUI U OIBITOB;

INPOBOJIUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBJICHUM WU
(bu3MUecKuX CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHUs! PHEPruM, 3aBHUCHUMOCTb Iepuojia KojeOaHUN MPYKUHHOTO
MasTHHMKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYABI MAJIBIX KOJCOAHMM, IPIMOJIIMHEHOE PACIIPOCTPAHEHUE CBETA,
paziiokeHue Oenoro cCBeTa B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHHUs B
IJIOCKOM 3€pKajie M CBOMCTB H300paKEHHs MpeaMeTa B coOuparomiei
JauH3e, HAOMIOJCHHE CIUIOIIHBIX W JUHEHUYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
0o0Opy/IOBaHMs, ONUCHIBaTH  XOJ  ONbITA W  €ro  pe3yibTaThl,
(dhopMyIIUpoOBaTh BHIBOJIBI;

IPOBOJIUThH MPU HEOOXOIUMOCTH CEPUIO NMPSIMBIX M3MEPEHUH, Ompeesss
CpelHee 3HaueHHe U3MepAeMOM BeNIUYMHBI ((POKyCHOE paccTosiHuE
coOuparorieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3MYECKHMX BEJIUYHUH C
UCIIOJIb30BAaHUEM IMPSAMBIX H3MEPEHHU (3aBUCHMOCTH IIyTH OT BPEMEHHU



Py PAaBHOYCKOPECHHOM JIBIDKEHHWH O€3 HadaJlbHOW CKOPOCTH, IIEpHOjIa
KoJIeOaHMii MaTEeMaTHYCCKOIO0 MasgTHHKA OT JJIMHBI HHUTH, 3aBHCHMOCTH
yrila OTpaXEHHUs CBETa OT yria MajeHUus W YIja MPEIOMJICHUS OT yIJa
MajieHus): TUTAaHUPOBAaTh HMCCIICIOBAHWE, CaMOCTOATEIBHO COOMUpaTh
YCTaHOBKY, (HUKCHPOBATh pe3yibTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(bU3UYECKUX BEIWYWH B BUJE TAONMI] U TpadUKOB, JEJaTh BBIBOABI I10
pe3ybTaTaM MCCIICIOBaHMS;

MPOBOANTh KOCBEHHBIC W3MEpPEHUS (U3NYECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHE Tela TP PaBHOYCKOPEHHOM JIBMD)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHUsl, KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHHUS CKOJBKEHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YaCTOTa H
neproj; KoJie0aHW MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa coOWparomeld JMH3BI, pPaTUOaKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUS, COOMpATh SKCIEPUMEHTAIBLHYIO YCTAHOBKY W
BBITIOJTHATh U3MEPCHUS, CISAyS IMPEIIOKCHHON MHCTPYKIIUH, BBIYHCIIATH
3HAYEHWE BEIMYMHBI U aHAIM3UPOBAThH MOJYyYCHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUN;

coOJIr0/1aTh TIpaBUjia TEXHUKH 0€30MMacCHOCTH MPU paboTe ¢ Ja00paTOPHBIM
000pyZ10BaHUEM;

pa3auyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTeprallbHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJICIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HM3YYCHHBIX TNPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OmucaHus (B TOM 4YHUCIE:
CIUIOMETp, JATYUKHU TIOJOKCHHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJOT, OYKH, TMEpPUCKOM, ¢oToanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), WCMONB3YysS 3HAHHUS O
CBOMCTBaX (PHU3MYSCKUX SIBICHUH M  HEOOXOAHMMBIC (DU3UUCCKUC
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMBl U CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TCXHUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHS N300pakKeHUH B INIOCKOM 3epKajie U coOMparoliei JuH3E;
NPUBOINUTH  MpUMEpPhl  (HAXOauTh  WH(OpPMAIMI0O O  TIpuMepax)
MPaAKTHYECKOTO HKCIOJb30BaHUS (DU3NUECKUX 3HAHUN B ITOBCEIHEBHOMN
KU3HH N1 obecrieueHrst 0€30MacHOCTH NP OOpAIICeHUH ¢ MPUOOpaMu U
TEXHUYECKUMH YCTPONUCTBAMH, COXPAHCHHUS 370POBbSI M COOIOACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;



OCYIIECTBJIATh TOMCK HH(POpMaUU (PU3UYECKOTO COJACPKAHHUS B
HuTtepHeTe, caMOCTOATENBHO (GOPMYIUPYsl OUCKOBBIN 3aIIpOC, HAXOJIUTh
MyTU ONpPENENIEHUsI TOCTOBEPHOCTH IMOJYYEHHOM MH(POpPMAIMU HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTEIBbHBIX UCTOYHUKOB,

WCTIOJIH30BaTh MPH BBHIMOJHEHUU Y4EOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu MIHTepHeT, BiIaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NYECKOTO COJEpIKAHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTAThl MPOSKTHOW UM UCCIIE0BATEIbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszena (QU3MKU M COIMPOBOXKIAThH
BBICTYIJICHUE TMPE3CHTAME C Y4E€TOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosauyecTBo yacoB DJIeKTPOHHBbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
bu6moreka [IOK
1.1 o - 2
HISHiA - HayKa © Tppone https://m.edso0.ru/7f416194
bu6moreka IIOK
1.2 o 2 1
VISHTHICCIHE BEHHAIHAL https://m.edso0.ru/7f416194
. but6mmoreka [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBII METO/I TO3HAHUS httos://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IeHHsI O CTPOEHNH BellleCTBA
but6moreka [JOK
2.1 C 1
TPOCHHE BEIIECTEA https://m.edso00.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BEIECTBA https://m.edso0.ru/7f416194
bub6mmoreka [JOK
2.3 Ar 2
PETATHBIC COUTOMMAL BUlevtna https://m.edso00.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bubmmoreka [IOK
3.1 M 3
CXAMHACCROC ABHACHIC https://m.edso00.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

bubmmoreka [IOK
3.2 Hnepruts, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
but6mmoreka [JOK
33 Cuna. Bust cu 14 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bu6moreka [JOK
' TeJaMH, KUAKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bu6moreka I[IOK
4.2 S
Jlapiterite XuAKocTA https://m.edso0.ru/7f416194
bu6moreka IIOK
4.3 ATvoceproe napacHie 6 https://m.edso00.ru/7f416194
44 JleficTBuE )KUAKOCTU U ra3a Ha MOrPyKEHHOE 7 3 bubmmorexa [{OK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. PaGora u MOIIHOCTB. JHEprus
but6moreka [JOK
5.1 Pa6 3 1
aboTa i MOMHOCTS https://m.edsoo.ru/7f416194
but6mmoreka [JOK
52 Hpoctsie MexatH3MbI > ! https://m.edso0.ru/7f416194
bu6moreka IIOK
5.3 M 4 1
exafeckad sHeprid https://m.edso0.ru/7f416194
Hroro mno pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12



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

8 KUIIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne n/m P Kourposabhubie | IlpakTnyeckue (uubp )
NMpoOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. TenioBble siBJaIeHUs
. bu6moreka [JOK
1.1 7
CTpoeHue i CBOHCTBA BellecTsa https://m.edsoo.ru/7f4181ce
bu6moreka IIOK
1.2 T 21 1
CIDIOBHIE HPOLECERt > https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHbIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsAIbl. 3apsHDKEHHBIE Tea 7 1 bubmmorexa [{OK
' U MX B3aMMOJIENCTBHE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [{OK
2.2 I1 20 1 7
OCTORHHBI SCKTPHHACCIII TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
23 MarHuTHEIC SBICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 C) 4
FICKTPOMATHHTHAN HHAYKHMA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/m P Kourposabhubie | IlpakTnyeckue (uubp )
NMPOrPaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
OMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.2 BiaumopeiicTBre Te 20 1 3
FIMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.3 3aKOHBI COXpaHe 10 3
KOHBE COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanudeckue Kojie0aHUs U BOJIHBI
bu6moreka [JOK
2.1 M 0 7 3
CXAITCCIHE RoTehambt https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M . 8 1 3
CXAHHHCCKAC BOIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nen 3. DiiekTpoMarHuTHOE MoJie U DJIeKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHUTHOE MOJIE U bu6motexa [IOK
3.1 6 2
AIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

bubmmoreka [IOK
4.2 JIMH3BI ¥ ONITHYECKHE PUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Paspnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
5.2 C 6 1
TPOCHHE GTOMHOLO SpS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AACPHEIC peartitit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IloBTopuTe1bHO-00001AI0IINH MOYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bubmoreka [IOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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




HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Koutposabubie | IlpakTHueckue
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
1 ®u3nka — HayKa 0 IPUPOJIE. 1
SBneHus TpUPOABI
2 duznyueckue sIBICHUS 1
3 Ousuveckre BETUYUHBI U UX 1
U3MepeHue
VYpok-uccnenoranue "M3mepenue
4 TeMIIepaTyphl IPU MTOMOIIN 1 1
KUJKOCTHOTO TEPMOMETPA U JAaTUMKA
TeMIepaTypsl”
MeTobl HAy4YHOTO MO3HAHUS.
) Onucanue pu3NUECKUX SIBJICHUN € 1 brbamorexa [IOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBI0 MOJIENIEH
VYpok-uccnenosanue "lIpoBepka
6 TUTIOTE3BL: AJbHOCTD MOJETA IIApUKa, 1 1
MYIIIEHHOT' 0 TOPU30HTAIIBHO, TEM
0obI1e, yeM 0oJIbIe BhICOTa IMycKa'
Crpoenue BeniectBa. ONbITHI,
7 JIOKa3bIBAIOIINE AUCKPETHOE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTPOEHUE BELIECTBA
8 JIBM>KeHMEe YacTHI] BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «ONbITHI 11O

9 HaOJIFOICHHUIO TEMJIOBOI'O PaCIIHPEHHS
ra3oB»
10 ArperaTHbl€ COCTOSTHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUM
1 Bozbl. O6001IIEHHE TTO pa3ieny bubmuotexa [JOK
«IIepBoHavyanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEILIECTBA»
Mexanuueckoe JIBUKECHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE brbmorexa [TOK
p P P https://m.edsoo.ru/ff0a05c6
JIBYKCHUE
bubmioreka [IOK
13 Cxopoctb. EnuauIE cCKOpOCTH
p JUTHIT p https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHH OBUKCHUS bubmorexa TIOK
y p a https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa bubmmorexa LIOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. Pacuer macchl bu6moreka [JOK
16
1 00beMa Tejia 1o ero MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
ILIOTHOCTHU TBEPAOTO TEIIa»
18 Pemrenue 3aga4d mo teme "IlmoTHOCTD bubmioreka [IOK
BemecTBa” https://m.edsoo.ru/ff0al123c
Cuita kak XapakTepuCcTUKa
19 B3auMojiericTBus Ten. Cua
ynpyroctu. 3akoH ['yka
20 Jlabopatopnas pabota «M3yueHue

3aBUCUMOCTHU PACTSAKCHUA



https://m.edsoo.ru/ff0a0378
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

(medopmaniuu) Ipy>KUHBI OT
MPUIIOKEHHON CHITBD)

21 SBnenue Tarorenus. Cuiia TSHKECTH
CBsi3b MEXY CHIION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemenue bubmorexa [JOK

o ' . https://m.edsoo.ru/ff0a1778
3aga4 no TeMe "Cua TsHKeCTH

93 Cuna TsecTH Ha APYTuX MJaHeTax. bubmmoreka [IOK
®u3nuecKkre XapaKTepUCTUKHU IIJIAaHET https://m.edsoo.ru/ff0al502

bu6mmoreka [JOK

24 Nsmepenne cun. lunamome

P A P https://m.edsoo.ru/ff0al8cc
bu6mnoreka [JOK

25 Bec Tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue IBYX CHJI, HallPaBJICHHBIX
26 110 OJHOM I ﬂ?\;oﬁ ’ bubmorexa HOK
L P ' https://m.edsoo.ru/ff0ala70
PaBHOgeicTBYIOIIIAsA CHIT

97 Pemenue 3aigay no Teme
"PaBHogelicTBytOmas cui"

28 Cuna Tpenus u e€ Buabl. TpeHue B bubmuotexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «/3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBYKCHHSI OT CHJIbI JJaBJICHUS U bubmorexa TIOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEN

30 Pemienne 3amayu Ha onpeneneHue
PaBHOJIEHCTBYIOIIECH CHJIbI

31 Pemenwne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I padudeckoe n300pakeHue

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

cuny, «Cunbl», «PaBHOIEHCTBYIOIIAS
CUI»

KonTponbHas paboTa mo Temam:
«Mexannueckoe aBMKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe n3odpaxeHune cum,
«Cunb»
33 Jasnenue. CiocoObl yMEHbIICHUS U bu6moreka [JOK
YBEJIMYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTH
34 JIaBJICHUS ra3a oT 00bEMa bubmorexa TIOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
Ilepenaua maBneHus TBEPIBLIMHU
35 TGJ'IIZIMI/I JKUAKOCTSAMH U fasaMH bubmorexa HOK
» HHA ' https://m.edsoo.ru/ff0a25b0
3akon [lackamns
36 JlaBneHue B )KHIKOCTH U Ta3e, bubmorexa [IOK
BBI3BAHHOE JEHCTBUEM CHIBI TSHKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3apau no teme «/[aBnenue B bu6moreka [JOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bubmioreka [IOK
38 Coob
OODIAIOTIHECH COCYIRT https://m.edsoo.ru/ff0a2970
39 IM'uapaBandecKkuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopmHeBon
JKHUJIKOCTHBIN HacocC
a1 ATmocdepa 3eMIi U IPUUUHBI €€ bubmuoreka LIOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3znyxa. ATMocdepHoe bubmmorexa LIOK



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
https://m.edsoo.ru/ff0a2b5a

JaBJICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenne atMocepHOro JaBlIeHHUS.

bu6moreka [JOK

43 Omnpit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HAJl YPOBHEM buGmrorexa ITOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 BapomeTtp-aneponn. AtmocdepHoe bubmmoreka [IOK
JIaBJICHUE Ha Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pentenue 3amau mo teme "
AtMmocdepHoe naBieHue"
JlelicTBHUE )KUJKOCTH U ra3a Ha
47 MOTPY’)KEHHOE B HUX TEJIO. bubmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CHUJIBI, bubmoteka IJOK
JEHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJIKOCTb)
JlaGopaTopHas paborta o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca bu6moreka [JOK
TeJa B BOJIE OT 00BhEMA MOTPYyKEHHON https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TEJIa»
bubmioreka [IOK
50 Hnaparie Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora
51 "KoHcTpynpoBaHue apeomeTpa uim
KOHCTPYHUPOBAHHE JIOJIKH U
onpeneneHne e€ rpy3onoabEMHOCTH "
52 Pemrenne 3amad mo remam: «IlnaBanne bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
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

cynoB. BoznyxonnaBanuey,
«JlaBeHune TBEPBIX TN, KUJKOCTEU
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponsHas pabora o reme

53 «/laBneHue TBEPIABIX TEN, )KUIAKOCTEN

Y Ta30B»
bubmioreka [IOK

>4 Mexanriccias pabota https://m.edsoo.ru/ff0a3f82

bubmioreka [IOK

o5 MouoCTs. EARHHLE MOLIHOCTA https://m.edsoo.ru/ff0a3f82
VYpok-uccinenopanue "Pacuér

56 MOUIHOCTH, pa3BUBAEMOU TTpU 1
noabEME 10 JecTHULE"

57 [Ipocteie MexaHu3MBbl. Phruar.

PaBHOBecHe cui Ha ppryare
Prruaru B TexHuke, OBITY U IPUPOJIE.

58 JlabopaTopHas pabora 05 bubmotexa [JOK
«MccnenoBanue ycinoBuid paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara

59 Pemrenue 3agad mo teme «Y CIOBUS bubmotexa [JOK
paBHOBECHS pblyaray https://m.edsoo.ru/ff0a48a6
KoaddumuenT monesnoro neiictBus

50 MexaHu3Mma. JlabopatopHas pabora 05
«3mepenne KIIJI HakioHHOM
IIJIOCKOCTH

61 Pemenne 3amau mo teme "Pabora, bu6mmoreka [JOK
MoIHOCTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckast SHEPrus. bubmmorexa LIOK



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

Kunernueckas u moreHuuanbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEpruu

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCnepUMEHTAIBHOE ONPE/EIeHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIINATBHON SHEPTrUH MpU
CKaTBIBAHHUH TeJIa 110 HAKJIOHHOMN
I0cKOCTU"

65

Kontponbshas pabora o reme
«PaboTa 1 MOIHOCTh. DHEPT U

66

PesepBHbIii ypok. PaboTa ¢ Tekctamu
no treMe "MexaHn4eckoe aBrKenue"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbiii ypok. Pabota ¢ Tekctamu
o reme "JlaBneHue TBEPABIX Tell,
KUJKOCTEHN U ra3oB"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprHbiii ypok. Pabota ¢ Tekcramu
o teme "PaboTta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12



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

8 KUIIACC

KosnuyecrBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKOW TEOPUH U UX OIBITHBIE 1 brbmorexa [TOK
P https://m.edsoo.ru/ff0a5256
HOJTBEPKACHUS
2 Macca u pazmep aTOMOB M MOJIEKYJI 1
3 Monemu TBEpAOro, KUIAKOIO U 1 bubmuoreka LIOK
ra3000pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OO6bscHeHne CBONCTB TBEPIOTO,
4 YKHUJIKOTO M Ta3000Pa3HOr0 COCTOSTHUMA 1
BEIIIECTBA HA OCHOBE MOJIOXKECHUI
MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHr
bu6mmoreka [JOK
5 Kpucrammueckue nu amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KaMWUIIPHOCTb. 1 bubmotexa [JOK
[ToBepXxHOCTHOE HATSIKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe pacimmpeHue U cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTyphl CO
8 CKOPOCTBIO TEIIJIOBOT'O JBUKEHHS 1
4aCTHIL
9 Buytpennsis sHeprus. Crioco0bl 1 bubmorexa [IOK
W3MEHEHUS BHYTPEHHEN YJHEPT U1 https://m.edso0.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bubmmorexa LIOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypoxk-koHpepenuus "TlpakTuueckoe
WCIOJIb30BAHUE TEMJIOBBIX CBOMCTB

bu6moreka [JOK

1 BEIIIECTB U MAaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TenyioTel. Y ieibHas bu6moreka [JOK
TEMJI0EMKOCTb https://m.edso0.ru/ff0a6976

13 VYpaBHeHue TermnoBoro 0ajgaHca. bubmuorexa [JOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora

14 "UccnemoBaHue SIBIICHUS bubmioreka [IOK
TEIJI000MeHa MPU CMEIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsuer Boabl"
Pacuer xonmuecTBa TEMIOTHI,

15 HEO00XOMMOTO JIJIsl HAarpPEBAaHUS TeJla
Y BBIICJIIEMOTO UM TIPU OXJIQXKICHUHT

16 JlabopatopHas padota "OmnpeneneHue bubmorexa [IOK
yAEIbHOM TENJI0EMKOCTH BeniecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y AelbHasl TerioTa bubmuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaAHUE

18 KPUCTAIUIMYECKUX TeN. Y AeIbHas bu6amorexa [IOK

https://m.edsoo.ru/ff0a71d2

TENJI0Ta MJIaBICHUS

19 Jlabopatopnas pabora "Onpenenenue bubmotexa [JOK
yJ1eJbHOMN TETJIOTHI IaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOH/I€HCaLUs. bubmuoreka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Teriora bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOH/ICH CAIIHH.
3aBUCHMOCTh TEMIIEPATYPbI KUTICHUS
oT aTMoc(epHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢c

22

Bnaxunocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue
OTHOCUTEIBHOM BJIAKHOCTH BO3yXa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OIIpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[IpuHLMIIBI paOOTHI TEMIOBBIX
nsurareneii. [lapoBast TypOuHa.
JlBurarens BHyTPEHHETO CropaHus

25

KII[] TennoBoro aBuraress.
TennoBeie ABUTATEN U 3aIIUATA
OKpY’KarOIEH CpeJibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHMs U MPEeBpaLICHUS
SHEPTUH B TEIJIOBBIX MPOIIECccax

27

[ToaroToBKa K KOHTPOJIBHOM padboTe
no teMe "TenaoBbie ABJICHUS.
N3meHeHune arperaTHeIX COCTOSIHUI
Benlecrna"

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

28

KonTtponpHas pabora 1o reme
"Tennosslie siBIeHUS. VI3MeHeHnE
arperaTHbIX COCTOSIHUM BelecTsa"

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

29

OnekTpuzauus ten. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccienoBanue "DneKTpu3anus
TeJ UHIYKLIMEH U NTpU
COIPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzaumogeiicTBue 3apsiAKEHHBIX TET.

bubmoteka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUIECKOE TTOJIE.

39 HanpspkeHHOCTh 2JIeKTpUYecKOro bubmoteka IJOK
nosst. [IpuHumn cyneprosuuuu https://m.edsoo.ru/ff0a8a0a
JNEKTPUYECKUX MTOJIEH
Hocurenu anekTpuyeckux 3apsaos.

33 OnemMeHTapHbIH 3apsan. CTpoeHune
aToma

34 IIpoBOHUKY U TUAIEKTPUKH. 3AKOH bubmuoreka LIOK
COXPaHEHUS JIEKTPHUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aau Ha npuMeHEHNE bu6mmorexa IIOK
CBOMCTB IEKTPUYECKUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBUS €T0

36 cyliecTBoBaHMs. MIcTOUHUKI bubmnorexa ITOK

https://m.edsoo.ru/ff0a95a4

ANIEKTPUYECKOT 0 TOKa

37 JlecTBUS DIEKTPUIECKOr0 TOKA bubmiorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccrnenoanue "Jlelicreue

38 AIIEKTPUIECKOT O TOJIS HA TIPOBOHUKHI 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKUN TOK B METAJLIAX, bubmotexa [JOK
KHJKOCTSX U ra3ax https://m.edso0.ru/ff0a9838

40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. Jlabopatopnas pabota

41 "N3MepeHne U peryInpoBaHue CHIIbI 0.5 butmmorexa [IOK

TOKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0a8bd6

DIEeKTPUYECKOE HAIIPSKEHUE.
BoabsT™metp. JITabopaTopHas pabora

bu6moreka [JOK

42 "U3MepeHue U perympoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsoKeHus "

43 CornpoTuBIICHHE TPOBOIHHUKA. bubmoteka IJOK
VYaenpHOE CONPOTUBIIEHNE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabora "3aBUCUMOCTb

44 3JEKTPUYECKOTO CONIPOTUBIICHUS 1 bubmuotexa [IOK
MPOBOAHUKA OT €r0 JUIMHBI, INTOLATN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr 0 CeYeHus 1 Matepuaia”
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma s ydacTka bubmioreia LIOK

https://m.edsoo.ru/ff0aa44a
enu
JlabopaTopHas pabora
"NccnenoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, UAYIIEro 4Yepe3 Pe3ucTop, oT 1 brtmmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHBJICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3rcrope”

47 [TocnenoBatenbHOE U MapaieIbHOE
COEAMHEHHUSI TPOBOJHUKOB
JlabopaTopnas padora "[IpoBepka

48 MpaBuJIa CI0KEHHUS HATPSDKEHUN MpU 1 bubmuotexa [IOK
MOCJIEIOBATEILHOM COEAMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlabopaTopnas padora "[IpoBepka
49 MpaBwIIa JIJIs CUJIBI TOKA TIPU 1 bubmotexa [JOK

napaiCJabHOM COCAUHCHHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Penienune 3aa4 Ha NpYMEHEHUE

bu6moreka [JOK

50 3akoHa OMa s pa3IngHoro
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI TPOBOIHUKOB
51 Pa6oTta 1 MOIITHOCTB JIEKTPUIECKOTO bubmoteka IJOK
Toka. 3akoH [[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabora "OnpeneneHue
52 00Tl U MOIITHOCTH 3JIEKTPUYECKOTO bubmorexa TIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DnexTpuYecKue ey U NoTpeduTenu
53 ANIEKTPUIECKON YHEPTHH B OBI bubmorexa TIOK
p P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
[ToaroToBKa K KOHTPOJIBHOMN paboTe
10 TeMe "DIJIEKTPUYECKHE 3apsilibl.
54 3apsoKeHHBIE Tela U UX bubmorexa TIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locTosTHHBIN
BIEKTPUYECKUN TOK"
KonTtponbshas paborta o reme
"DneKkTpuyecKue 3apsabl.
P P bu6mmoreka [JOK
55 3apsoKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3aumopencTBus. [TocTosHHBIN
AIEKTPUYECKUN TOK"
56 [TocTossHHBIE MAarHUTBI, UX
B3aMMO/ICHCTBUE
57 VYpok-uccinenopanue "M3yuenne bubmotexa [IOK
TOJICH MTOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€ noje. MarautHoe noJsue
bu6mmoreka [JOK
58 3eMIIi ¥ ero 3HauYCHUE JJIs )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Opcrena. MarHuTHOE 10JIe
ANIEKTPUYECKOr0 TOKa MarHuTHO®
T0JI€ KaTYLIKHA C TOKOM

bu6moreka [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue 2JIeKTPOMarHUTOB B
texHuke. JlabopaTopHas pabora
"N3yuenue qeicTBUS MArHUTHOT O
I10J1s1 HA IPOBOJHMK C TOKOM"

05

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

61

DNeKTPOJABUTATENH ITOCTOSHHOT O
Toka. Mcnosib3oBanue
3JIEKTPO/IBUTATEIIEH B TEXHUUIECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopnas pabora
"KoHcTpynpoBaHue U n3ydeHue
paboThI dMeKTpoaABUTATENA"

bubmioreka [IOK
https://m.edsoo.ru/ff0ac86c¢

62

OnbiTel @apanes. 3aKoH
3J'ICKTpOMaI‘HI/ITHOI71 HUHAYKIOUU.
[IpaBuno Jlenna

63

Onexrporenepatop. Criocoos!

MOJIYUYCHHA BHGKTqueCKOﬁ OHCPIruu.

3J'IeKTp0CTaHI_II/II/I Ha
BO300HOBJIIEMBIX HCTOYHHUKAX
OQHCPIrun

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIEKTPUIECKUE U
MAarHUTHBIC ABJICHUS"

65

KonTponpHas pabora 1o Teme
"DeKTpuYeCcKue 1 MarHUTHbIE
sIBJICHUS"

bu6moreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1 bubmmorexa [IOK
no teMe "TensoBble siBeHUs" https://m.edsoo.ru/ff0acc5e
Pe3zepBHblIif ypok. Pabora ¢ Tekctamu

67 no teme "llocTosHHbBIN 1 bubmorexa HOK

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

ANEKTPUUYECKUIN TOK

68 PeseprHbiii ypok. Pabota ¢ Tekcramu 1
1o Teme "MarHuTHbIC SBICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

Ne

n/
n

Tema ypoka

KoauuyecTBo yacoB

Bce
ro

KontpoJasb
HbIE
padoThI

IIpakTHue
cKHe
padoThI

Jlara
usyde
HUA

DJIeKTPOHHbIE
mu(ppoBbIE
00pa3oBaTe/IbHbI
e pecypchl

Mexannueckoe
JBUKEHUE.
MarepuanbHas
TOUYKa

Cucrema
oTCYera.
OTHOCHUTEILHOCT
b
MEXaHUYECKOT O
IBIDKEHUSA

bu6moreka [IOK
https://m.edsoo.ru/ff
0ad474

PaBHOMEpHOE
IPSIMOJINHEWHOE
JIBUKECHHE

bu6moreka IIOK
https://m.edsoo.ru/ff
0ad19a

HepaBHomepHOE
IIPSIMOJIMHEWHOE
JIBUYKEHHE.
Cpenuss u
MT'HOBEHHAas
CKOpPOCTh

IIpssmMonuHeiiHOe
PaBHOYCKOPEHHO
€ IBM)KEHHUE.
Yckopenne

but6mmoreka [JOK
https://m.edsoo.ru/ff
0ad8d4

CkopocTb
MNPSAMOJIMH EHHOT
0
PaBHOYCKOPEHHO
r'o JBUKEHUSI.
I'pacuk
CKOPOCTH

JlaGopaTopHas
pabora
"Onpenenenue
YCKOPEHHS Tela
npu
PaBHOYCKOPEHHO
M JBM)KEHHU 110
HaKJIOHHOMH

bub6moreka [JOK
https://m.edsoo.ru/ff
0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

Iockoctu"

CBobogHoe
8 [aJicHUeE Tel.
Omnpltel [Nanuiaes
PaBHomepHoe
IBUKEHHE 10
OKPYXHOCTH.
[lepuon n bu6morexa [IOK
9 qacToTa https://m.edsoo.ru/ff
oOpareHusl. 0ael76
JIunenHast u
yrioBas
CKOPOCTH
IlenTpocTpemure
10 JIBHOE
YCKOpEHHE
IlepBbIii 3aKk0H bubmotexa LIOK
11 Hrrotona. https://m.edsoo.ru/ff
BekTtop cubl 0ae612
Bropoii 3akoH
o bu6morexa IIOK
BIOTOHA.
12 PaBHONCHCTEVIO https://m.edsoo.ru/ff
A y Oae72a
mas cuia
Tpernii 3axkoH
1 but6mmoreka [JOK
BIOTOHA.
13 U https://m.edsoo.ru/ff
yrepriosui 0ae982
CUII
Pemenne 3agau
bubmmoreka [IOK
Ha MPUMEHEHUE
14 https://m.edsoo.ru/ff
3aKOHOB
Oaeb6ce
Hrrotona
C but6moreka [JOK
Wjia ympyrocTu.
15 https://m.edsoo.ru/ff
3akoH ['yka
Oaeca2
Pemenne 3agau
16 o teMme «Cuia
YIOPYTOCTHY
JlaGopaTopHas
pabora bu6morexa [IOK
17 «Omnpenenenue https://m.edsoo. ru/ff
’K€CTKOCTH Oaee28
MPYXKUHBI
18 Cuna Tpenis bubmnoreka [IOK

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

0af738

19

Peienue 3agau
o teMe «Cuia
TPEHUSI»

bubmmoreka [IOK
https://m.edsoo.ru/ff
Oafa26

20

JlaGopaTopHas
pabota
"Onpenenenue
Ko puIeHTa
TpEeHUS
CKOJbKeHHS "

bub6moreka [JOK
https://m.edsoo.ru/ff
Oaf8be

21

Pemienue 3agau
10 TeMe

"3aKOHEI
HrroTona. Cuna
ynpyroctu. Cuna
TpeHus"

bu6moreka I[IOK
https://m.edsoo.ru/ff
Oafb8e

22

Cuna TSKECTH B
3aKOH
BCEMHUPHOTO
TATOTEHUS.
Yckopenue
CBOOOIHOr 0
majicHus

bub6morexa IIOK
https://m.edsoo.ru/ff
0af044

23

Ypok-
KOH(epeHIIHs
"JBY>KEHUE TEI
BOKPYT
I'PaBUTAIUOHHOT
0 LIeHTpa
(Conneunas
CUCTEMA).
lanakTuku"

24

Pemenue 3agaq
o teme "Cuia
TSOKECTU U 3aKOH
BCEMHUPHOTO
TATOTEHUS"

bu6moreka IIOK
https://m.edsoo.ru/ff
0af5f8

25

IlepBas
KOCMHYECKas
CKOpOCTb.
HesecomocTs n
neperpy3Ku

bu6morexa IIOK
https://m.edsoo.ru/ff
0af33c

26

PaBHOBecHEe
MaTepUaIbHOW

but6mmoreka [JOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TOYKH.
AOCOIIOTHO
TBEPOE TETO.
PaBHOBecue
TBEPAOTrO TeJa C
3aKperIEHHON
OCBIO BpallECHUs

Oafe36

MOMEHT CHIIBL.

27
Lentp TsxECTH
Pemenune 3amau
bu6moreka [JOK
10 TEME
28 "MOMGHT CHITLL https://m.edsoo.ru/ff
) 0b02b4
HenTp Tsoxectu"
IToaroroBka k
KOHTPOJIbHOHN
pabote o Teme bubmmorexa [IOK
29 "MexaHU4eCcKOe https://m.edsoo.ru/ff
JIBVKEHUE. 0b0408
BsaumopeiictBue
Ten"
KonTponbHas
pabota o Teme
"™ but6mmoreka [JOK
€XaHUYECKOE
30 BIIKCHIC https://m.edsoo.ru/ff
A g 0bOBec
BzaumoneiictBue
Ten"
Nmmnynsc Tena.
Nmmnynsc cuibl.
3akoH
cOXPAHCHIS but6mmoreka [JOK
31 nan hea https://m.edsoo.ru/ff
yrpea. 0b07fa
Yupyroe u -
HEYIPyToe
B3alMOJICHCTBUE
Pemenue 3amau
1o Teme "3aKom bu6moreka [JOK
32 coXDAHCHILA https://m.edsoo.ru/ff
patiery 0b0g6¢
HMITYJIbCa
VYpok-
KOH(epeHIUs
"PeakTUBHOE
33

JIIBVMJKEHUE B
IPUPOC U
TexXHuke"



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

34

MexaHnunueckas
pabora u
MOILHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff
0b0a84

35

PaboTa cuibl
TSHKECTH, CUIIBI
YIPYTOCTH U
CHJTBI TPCHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b0dh8

36

JlabopaTopHas
pabora
«Onpenenenue
pabOoTHI CHIIBI
TPEHUS MIPH
PaBHOMEPHOM
JBYDKCHHH TEa
1o
TOPU30OHTATBHON
MTOBEPXHOCTH

37

CBs13b DHEpPruu U
paboTHI.
[TorenuuansHas
SHEprus

38

Kunetnueckas
SHEPrusl.
Teopema o
KUHETUYECKOU
SHEPIruu

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b0c32

39

3akoH
COXpaHEeHUS
SHEPTUHU B
MeXaHHKe

40

JlabGopaTopHas
pabora
«3yuenune
3aKOHA
COXpaHEHUs
SHEPT U

bu6moreka [JOK
https://m.edsoo.ru/ff
Ob12fe

41

KonebarensHoe
JIIBUKEHUE U €r0
XapaKTePUCTUKH

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b1858

42

3aTyxaromme
KoJIeOaHus.
BriHyX1€HHbBIE
KoJieOaHus.
Pe3onanc

bub6moreka [JOK
https://m.edsoo.ru/ff
0b20f0



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

43

MaremaTnuecku
W U IPY>KUHHBIA
MAasITHUKHA

44

Ypok-
HCCIIENOBAHHUE
«3aBHCUMOCTD
nepuojaa
KoJIeOaHUH OT
JKECTKOCTH
MPYKUHBI 1
MaccChl Tpy3a»

bub6moreka [JOK
https://m.edsoo.ru/ff
0b197a

45

IIpeBpamenne
SHEPTrUH MPH
MEXaHHYECKUX
KOJIEOaHUIX

46

JlaGopaTopHas
pabora
«Onpenenenue
4acTOTHI U
nepuoja
KoJIeOaHM
HpPY>KUHHOT O
MasITHUKa)

bu6moreka IIOK
https://m.edsoo.ru/ff
Oblaec

47

JlabopaTtopHas
pabota
«IIpoBepka
HE3aBUCUMOCTHU
nepuona
KoneOaHmit
rpysa,
IOJIBELIEHHOI'0 K
HUTH, OT MaCChI
rpy3a»

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b197a

48

MexaHn4YecKue
BOJIHEIL.
CBoiicTBa
MEXaHUYECKHUX
BOJIH.
[IponosibHbIE U
MOTIEPEYHBIE
BOJIHBI

bub6morexa IIOK
https://m.edsoo.ru/ff
0b21fe

49

Ypok-
KOH(epeHIIUs
"MexaHn4ecKue



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BOJIHBI B
TBEPIOM TEJIE.
CelicMuyeckue
BOJIHEI"

50

3BYK.
Pacnipoctpanenun
€ U OTPAKECHUE
3ByKa

o1

Ypok-
HCCIICIOBAaHUE
"Habmonecnue
3aBUCUMOCTH
BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKkoOCTB
3BYKa U BbICOTa
TOHA.
AxycTHUecKHit
pe30oHaHC

53

Ypok-
KOH(epeHLIUs
"V apTpa3Byk u
nH(ppa3ByK B
IPUPOJIE U
TeXHUKe"

Bbub6morexa IIOK
https://m.edsoo.ru/ff
0b23ca

54

ITonroroBka k
KOHTPOJIbHOMN
pabote o Teme
"3aKOHEI
COXpPaHEHMS.
MexaHu4YeCcKHe
KoJIcOaHus U
BOJHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b25f0

55

KonTponbHas
pabota o Teme
"3aKOHBI
COXpaHEHUSI.
MexaHn4YecKue
KoJieOaHus U
BOJHEI"

56

DJIEKTPOMAarHuT
HOE TIO0JIE.
DJIEKTPOMarHuT
HBIC BOJTHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff
0Ob2abe



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

S7

CBoiicTBa
AJNEKTPOMArHuTH
BIX BOJIH

58

Ypok-
KOH(epeHIIUs
"Ikana
AJIEKTPOMArHuTH
BIX BOJIH.
Hcnons3oBanne
AJIEKTPOMArHUTH
BIX BOJIH JIJISI
COTOBOM CBSI3H"

bub6moreka [JOK
https://m.edsoo.ru/ff
0b2fe6

59

Ypok-
HCCIIEIOBAaHNE
"N3yueHue
CBOWICTB
AIIEKTPOMAarHUTH
BIX BOJIH C
MOMOIIBIO
MOOMJILHOTO
Tenedona"

bu6moreka IIOK
https://m.edsoo.ru/ff
0Ob2c6e

60

Peienue 3agau
Ha olpe/ieieHu e
YaCTOTHI U
JUTHHBI
AIEKTPOMAarHuTH
Ol BOJTHEI

61

ONEeKTPOMarHuT
Has pupoaa
ceera. CkopocTh
cBeTa. BoaHoBwie
CBOICTBa CBETa

bu6moreka [JOK
https://m.edsoo.ru/ff
0b31d0

62

Hcrounuku
CBETa.
IIpsamonmHeHOe
pacmpocTpaHeH!
¢ CBeTa.
3aTMeHUS
Connua u Jlynst

bu6moreka IIOK
https://m.edsoo.ru/ff
0b3658

63

3akoH
OTpaXEHUA
CBeTa. 3epKaia.
Pemenue 3anmau
Ha MPUMCHCHUC

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b38c4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

3aKoHa
OTpakeHHUS
CBETa

64

[Ipenomnenue
cBeTa. 3aKOH
MIPEJTOMIICHUS
cBETa

bubmmoreka [IOK
https://m.edsoo.ru/ff
0Ob3aea

65

ITommoe
BHYTpPEHHEE
OTpaKEHUE
CBeTA.
Hcnons3oBanne
ITOJTHOTO
BHYTPEHHETO
OTpaKEHUS B
OIITHYECKHUX
CBETOBOJIaX

bu6moreka [JOK
https://m.edsoo.ru/ff
0b3c5c¢

66

JlaGopaTopHas
pabora
"NccnenoBanue
3aBHCHMOCTHU
yria
MPEeTOMIICHUS
CBETOBOT'O JTy4a
OT yTjia MajaeHus
Ha TPaHUIIC
"BO3YyX-
crekso""

67

Ypok-
KOH(epeHLUs
"Hcnoib30Banue
IIOJIHOI'O
BHYTPEHHETO
OTPAXKEHUS:
CBETOBOJIEI,
OITHKOBOJIOKOHH
ast CBS3B"

68

JInH3eL
Onrtuueckas
CHUJIa JINH3BI

bub6morexa IIOK
https://m.edsoo.ru/ff
0b3f2c

69

[Toctpoenue
M300pa)KECHUI B
JMH3aX

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b444a

70

JlabopaTopHas

but6mmoreka [JOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

pabora
"Onpenenenue
(doKycHOro
paccTosHUS U
ONTHUYECKOU
CHITBI
coOuparomein
JUH3BI"

https://m.edsoo.ru/ff
0b4206

71

Ypok-
KOH(epeHus
"OnTrueckue
JIMH30BbIE
npubops"

bu6moreka [JOK
https://m.edsoo.ru/ff
OcOa7e

72

['na3 kak
onThyYecKas
cucrema. 3peHue

bu6moreka I[IOK
https://m.edsoo.ru/ff
0bh4684

73

Ypok-
KOH(epeHus
"JledeKTsl
3penusi. Kak
COXPaHUTh
3penue"

74

Pasnoxxenue
Oenoro cBera B
criekTp. OnBITHI
HrroTona.
CloxeHnue
CIEKTPaTbHBIX
[IBECTOB.
Hucnepcus
cBETa

but6moreka [JOK
https://m.edsoo.ru/ff
0c0f4c

75

JlaGopaTopHas
pabota "OnbIThl
0 Pa3IOKEHUIO
Oenoro cBera B
CIICKTp U

BOCTI PHSITHIO
1BeTa
MIPEIMETOB TIPU
X HAOIIOIEHUN
yepes3 1IBETOBbIC
¢bunbTpH"

bu6moreka IIOK
https://m.edsoo.ru/ff
OcOe2a

76

Ypok-
NPaKTUKYM



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

"BoJyiHOBBIE
CBOMCTBA CBETA:
JIUCIIEPCHS,
UHTEpEepeHIUs
u audpakims”

OmBITBI
Pesepdopra 1 bubmmoreka [IOK
77 peop https://m.edsoo.ru/ff
TJIaHeTapHast 0c12a8
MOJEJIb aTOMa =
IToctynaTsl
78 bopa. Monenb
aToma bopa
Hcenyckanue n
IIOTJIOII[EHUE
bu6moreka [JOK
CBETa aTOMOM.
79 K https://m.edsoo.ru/ff
BAHTEL Ocl44c
JIunenyateie
CHEKTPBI
VYpok-
IIPaKTUKYM bu6mmoreka LIOK
80 "HaOimronenue https://m.edsoo.ru/ff
CIIEKTPOB 0c1550
ucnyckaHus"
PagnoaktuBHOCT bubmorera TIOK
81 A . https://m.edsoo.ru/ff
b U €€ BUIBI 0c1672
Crpoenue
ATOMHOLO S1ba but6mmoreka [JOK
82 q Apa. https://m.edsoo.ru/ff
YKJIOHHAsI 0cl8ac
MO/ €EJIb
PannoakTuBHBIE bubmmoreka [JOK
83 MPEeBPALCHHUS. https://m.edsoo.ru/ff
H3oTonst Oclal4
Pemenue 3amau
o TeMe: bu6moreka [JOK
84 vp ’ https://m.edsoo.ru/ff
aIMOaKTUBHBIE Oclbda
IIpEeBpALLEHUS "
Ile
85 proz
noJrypacrajia
Ypox-
KOH(EepeHIIHS bu6morexa [IOK
86 "PaguoakTHUBHBIE https://m.edsoo.ru/ff

W3ITy4CHHUS B
pupoe,

0c2126
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MEIMIIIHE,
TeXHUKE"

87

Snepubie
peaKiuu.

3aKOHBI
COXpaHECHUS
3aps0BOro U
MaccoOBOI'0 UM Cel

bubmmoreka [IOK
https://m.edsoo.ru/ff
0clch8

88

DHeprus CBsizu
aATOMHBIX SI7IEp.
CBsI3b MacChl U
SHEPrUH

bu6moreka [JOK
https://m.edsoo.ru/ff
0cld7a

89

Pemenue 3amau
10 TeME
"Snepubie
peakuuu"

90

Peaknu cuHTe3a
U JICJICHUS AIEP.
Hcrounuknu
sHeprun ConHua
U 3BE3]]

bu6moreka [IOK
https://m.edsoo.ru/ff
0c1e88

91

Ypok-
KOH(epeHIUs
"SAnepuHas
SHEPreTUKa.
JlenicTBus
paOaKTUBHBIX
W3y4YEHUN Ha
JKUBBIC
Opranusmsl"

92

IToaroroBka K
KOHTPOJIbHOH
pabote o Teme
"DJIeKTpOMarHuT
HOE TI0JIE.
DJIEKTPOMArHuT
HBIC BOJIHBI.
KBanTtoBbI€
siBJIeHUS "

but6moreka [JOK
https://m.edsoo.ru/ff
0c223e

93

KonTponbHas
pabota o Teme
"DJIeKTpOMarHuT
HOE TIOoJIe.
DJIEKTPOMarHuT
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HbIE BOJIHEI.
KBanToBsie
siBJIcHUAA"

94

[ToBTOpEHue,
0000111eHYE.
JlabopaTtopHble
paboTHI IO KypCy
"B3aumoneiicTBu
e ten"

bu6moreka [JOK
https://m.edsoo.ru/ff
0c245a

95

IToBTOpEHUE,
0000111eHHE.
Pemenne
pacueTHBIX U
KauyeCTBEHHBIX
3aJ1a4 110 TeEMeE
"TerioBkie
npoiiecchr”

bu6moreka [IOK
https://m.edsoo.ru/ff
0c2572

96

IToBTOpEHUE,
obo0mmeHune.
Pemenne
pacyeTHbIX U
KauyeCTBEHHBIX
3aJ7a4 10 TeMe
"KIIJI TenmoBbIX
JIBUTATEIICH"

Bbub6morexa IIOK
https://m.edsoo.ru/ff
0c2a22

97

IToBTOpEHUE,
0000111eHHE.
Pemienue
pacueTHbIX U
KayeCTBCHHBIX
3aJa4 10 TeME
"KITJI
AIEKTPOYCTAHOB

n

OK

bu6moreka [JOK
https://m.edsoo.ru/ff
0c2b30

98

IToBTOpEHUE,
o0o01ieHue.
JlaGopatopHble
paboThI 1O KypCy
"CBeToBbIe
sIBJCHUS"

bub6morexa IIOK
https://m.edsoo.ru/ff
0c2c52

99

IToBTOpEHUE,
000011ICHHE.
PaboTa ¢
TEKCTaMU I10

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c2d6a
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TeMe ""3aKOHEBI
COXpaHEHUS B
MexaHuke"

[ToBTOpEHue,
0000111eHYE.
Paborta ¢

100 | TexcTamMu 1o
TeMe
"Konebauus u
BOJIHBI"

bu6moreka [JOK
https://m.edsoo.ru/ff
0c2e82

IToBTOpEHUE,
00001IEHHE.
PaboTa ¢

101
TEKCTaMH 11O
TeMe "CBETOBBIE

siBJIeHNAA"

bu6moreka [IOK
https://m.edsoo.ru/ff
0c3044

[ToBTOpEHUE,
000011ICHHE.
PaboTa c

102 TEKCTaMU I10
TeEMe
"KBaHTOBas u
siiepHas
¢duznka"

OBIIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102

27
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