AHHoOTanus K padoueii mnporpamme y4e0HOro npeaMmera «Ousuka» nis 5-9
KJIACCOB

[Iporpamma 1o ¢u3MKE Ha YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHMs
COCTaBJICHa HAa OCHOBE IOJOXKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUsS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTEIbHON MpPOrpamMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHOi paboueit mporpaMMbl BOCTIMTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copepxanue mnporpaMMmbl 1O (U3KMKEe HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCA W OpPraHU3alUI0 H3yYEHHUS
¢u3MKu Ha NEATENbHOCTHOW OCHOBe. B mporpamMme mo (u3MKe YYUTBHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TaKXKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

[Iporpamma o (u3uKe ycTaHaBIMBAET paclpe/esieHre yueOHOro MaTepuanina
1o rojaM o0ydeHus (1o Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIeA0BaTEIbHOCTh
U3YYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®duszuka sSBIASETCS CUCTEMOOOPA3YIOIINM JIJIsl ECTECTBEHHOHAYUYHbBIX YYEOHBIX
IPEeIMETOB, MOCKOJbKY (HU3UUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OuWosoruedi, acrpoHomuerd u ¢GU3HIECKON
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
IPEeNIOCTaBIsET HaumOoJee SCHble O00pa3lpl MPUMEHEHHUS Hay4dHOro METoja
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 TIaBHBIX 33724 (HU3UYECKOTO 0Opa30BaHUS B CTPYKType 0OIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

Nzyuyenne ¢Qusukun Ha 0a30BOM ypOBHE TMpEIOJiaracT OBJAJCHHE
CIIEIyIOUIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBJICHUS;

e OLICHMBAaTh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHUS;

e UHTEPNPETUPOBAThL  JaHHbIE W  HUCIOJb30BAaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JIJIS [TOJIYUYEHHUS BHIBOJOB.



[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOrO 00IIEero o00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTelbHBIX oOpraHusanmsx Poccuiickoir @Dexepanuu, peaU3yIONIAX
OCHOBHBIE  00111€00pa30oBaTelIbHbIE MPOTPaMMBbl, YTBEPKIAEHHOM pElIEHUEM
Komnerun Munucrepcersa npocetienusi Poccuiickoit @enepanuu (mpoToKos ot 3
nexadps 2019 r. Ne [1K4BH).

Heau ndyyenus Gpusuku:

e MpuOOpPETEeHHE HHTEpeca M CTPEMIIEHHS OOydYarolMXCsi K HaydYHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTHE HMX MHTEIUIEKTyalIbHBIX W TBOPYECKHUX
CITOCOOHOCTEI;

e Ppa3BUTHUE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIICHHSI K OKPYKAIOIUM SIBJICHUSM;

e (OpMHpPOBAHHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YEeHHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBaHuE MPEACTABICHUN O POIAM (PUIUKU IJI1 Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

e pa3BUTUE  TPEACTAaBICHUA O  BO3MOXHBIX  cdepax  Oyayuen
poeCCHOHAIIBHON JICSITCIIBHOCTH, CBSI3aHHOW ¢ (DM3MKOM, IMOJTOTOBKA K
JajbHEeNIIeMy 0OOyUYEHHUIO B 9TOM HaIPaBIICHUU.

JlocTkeHue 3TUX Lened mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o0rmiero 06pazoBaHusi 00ECIEUNBAETCS PEIICHUEM CIIEAYIOMINX 3a4aY:

e INPUOOPETEHHE 3HAHUW O JHUCKPETHOM CTPOEHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SBJICHUSX;

e TPUOOpPETCHHE YMEHHUH OINUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHUS C
MCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHUM;

* OCBOCHHME METOJOB PEIICHHsS IPOCTEHINMX PAcdYE€THBIX 3a4ad C
HCIOJIb30BAaHUEM buznueckux MOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPHUPOJIHBIEC SBJICHUS U BBINOIHITH OIBITHI,
nabopatopHble  pabOThl U HKCIEPUMEHTAJbHBbIE HCCIEJOBaHMUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB palbOTHl ¢ MH(pOpPMAIMEl (PU3HMUECKOrO COAEpKaHUS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSIX (U3UKH, aHAINU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMALUH;

e 3HAKOMCTBO cO chepamu NpodhecCUOHATBHON AESTEIbHOCTH, CBI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA
JTOCTHKEHUAX (PU3UYECKON HAyKH.



Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoauTcs 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeN0), B 8
KJ1lacce — 68 yacoB (2 vaca B Henento), B 9 kinacce — 102 yaca (3 yaca B Hezelto).

[Ipennaraemsiii B mporpaMmme 1no (Qu3MKe MepedeHb JabopaTopHbIX padoT U
OIIBITOB HOCUT PEKOMEHIATCIIbHBIN XapakTep, YUUTEIb JeIacT BEIOOP MPOBEICHHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAJTBHBIX OCOOCHHOCTEH
OOy4JaroIMXCs, CIHUCKA AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEIaraéMbIX B pPaMKax
OCHOBHOT'O TOCYJJapCTBEHHOT'O PK3aMeHa 1Mo (hu3uKe.



COJEP)KAHUE
OBYYEHMUSI 7 KJIACC

Paznen 1. ®usuka u €€ pojib B IO3HAHUHU OKPYKAKOIIEr0 MUPa.

dusnka — Hayka o mpupone. SBieHus npupoasl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKUE, TEIJIOBBIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznyeckue BenmuuuHbl. M3Mmepenue Qusnyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi cucTemMa €MHHUII.

Kak ¢usuka u JApyrue ecTecTBEHHbIE HAyKd HW3Y4aloT [PUPOLY.
EctecTBeHHOHay4YHBI METOJ| TMO3HAaHUSA: HAOIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BONPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT [0 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siineHus. Onucanue GU3NUECKUX SBJICHUN C TOMOILBIO MOJIENEH.

Jemoncmpauuu.
1. MexaHu4eckue, TEIUIOBbIC, JJICKTPUYECKUE, MAarHUTHbIC, CBETOBbBIC
SIBJICHMSL.

2. @usnueckue NpudOpsbI U MPOIEAypa NPAMbIX U3MEPEHUN aHATOTOBBIM U
UU(POBBIM TPUOOPOM.

Jlabopamopnvie padomol u onvimel.

1. OmpeneneHue UEHbI ASJICHUS MIKAIBl U3MEPUTEIBHOTO Mpudopa.

2. H3mepenue paccTossHUi.

3. M3mepenue o0bEMa KUAKOCTH U TBEPIOTO TEA.

4. OnpeneneHue pa3MepPOB MajbIX TEIL.

5. W3mepenue Temmeparypbl MpU MOMOIIHM >KUJIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIEPaTyphI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE TUIOTE3bI: JAJTbHOCTh MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BBHICOTA
mycKa.

Paznen 2. IlepBoHayaibHble CBEIE€HUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. OMNbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumonencTBue yacTuil
BEILIECTBA: MIPUTSHKEHHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamiM4eckux) Teia. B3auMocCBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenre OpOyHOBCKOTO JIBUYKEHUSI.



2. Ha6monenue nuddyszuu.
3. HaOmionenwe  siBieHUN,  OOBACHSAIOIIUXCS OPUTSDKEHUEM WU
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie padbomul u onvimol.

1. Onenka JAuamerpa aroMa METOJIOM PSJOB  (C  UCHOJIb30BAaHUEM

¢dotorpaduii).

2. OnbITh O HAOIOICHUIO TETNIOBOTO PACIIUPEHUSI Ta30B.

3. OnbITE IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKCHUS.

Pa3nen 3. /IBU:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBHKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHUIKECHHUE.
Ckopoctb. CpenHsisi CKOPOCTh HPH HEPABHOMEPHOM ABWKEHHMH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBneHne wuHepuMM. 3aKOH HMHEpLUHUHU. B3aummopaeicTBHe Tel KAk NpUYMHA
M3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIEC
o0BEMa BelecTna.

Cuita Kak XapakTepucTuKa B3aumozaeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue cuiibl ¢ MOMONIBI0O IMHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TskecTH. CHila TSKECTH Ha ApYrux IuiaHerax. Bec tema. HeBecomocTs. Cnoxenue
CWJI, HAMPABJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHne B MPUPOIE U TEXHUKE.

JHemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABUKEHHUS Tela.

N3mepenue ckopoCcTH MPAMOJIMHEUHOTO JBUKECHUS.

HaOmronenue siBfieHust THEPIIMH.

Hab6mronenue n3MeHeHust CKOPOCTH TPU B3aUMOJICHCTBUU Tell.

CpaBHeHUE Macc MO B3aUMOJICUCTBUIO TEIl.

CrnoxeHue cuil, HallpaBJICHHBIX IO OJTHON MPSIMOA.

J1a60pam0puble paoomul u onvimol.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH,
MOJIETU AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJbXKEHUSI OpycKa WM IIapuKa MO
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO Tea.

4. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTDKEHUS (nedopMariyn)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBI.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN M ra3os.

AU o e



JaBnenue. CriocoObl yMEHBIIEHUS U yBEIUYEHUs JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUSl raza or o0bEma, TemmepaTypsl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTAMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TiIyOuHBbI. [mapocraruyueckuii
napanokc. Coobaronuecs cocyabl. ['nipaBindeckue MexaHU3Mbl.

AtMocdepa 3emunn u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3yIHONW 00omouku 3emnu. Ombit Toppudennu. U3mepenune atmochepHOTo
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JIaBJICHUS.

JleficTBuE KUAKOCTU U ra3a Ha MOTpyKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIIEPATYyPHI.

[lepenaua gaBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmaroniuecs CoCcyapl.

I'mppasinueckuii mpecc.

[IposiBnenue nercTBHsI aTMOC(PEPHOTO TABICHHSL.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM 4YacTu
TE€JIa ¥ IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIAKOCTH.
YcnoBue maBaHus TeN: IUIaBaHUE WIH IOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEN TENA U )KUIAKOCTH.

Jlabopamopnuie padbomul u onvimel.

1. MccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TEJIa.

2. OmnpeneneHve  BBITAJKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  Telo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKUBAKOIIEH CHUJIbI, JIECUCTBYIOIIEH Ha
TEJIO B KUIAKOCTH, OT MacChl TeNa.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TeNo B JKUAKOCTH, OT 00BbEMA MOTPYKEHHOU B
AKUJKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHHE JIOAKA H
omnpenesieHne €€ rpy30MoabEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. JHepPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. I[lpaBumio

paBHOBecust pbruara. [IpumeHeHue mpaBujia pPaBHOBECHS pbluara K OJIOKY.

AN S o
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«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dsHeprus. KuHeTmyueckas U TOTEHIMAJbHAS SHEPIUs.
[IpeBpallieHre OJHOTO BHUJIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPryUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomul u onvimot.

1. Onpenenenue paboOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JBUXKEHUU Tela

10 TOPU3OHTAIBHOW ITOBEPXHOCTH.

2. HccnenoBanue yciioBAM PaBHOBECHS pblUara.

3. Nsmepenue KII/] HakJIOHHOM MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHECHHS] MEXaHUYECKOW SHEPTUH.

8 KITIACC

Pa3nea 6. TenioBbIE IBJICHHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OmNbIThI, MOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKMUHETUYECKON TEOPHUH.

Mopnenu TBEPIOro, >KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOXKEHUN MOJIEKYJIAPHO-KUHETUYECKON TEOpHH.
CMauuBaHMe U KanWUISIpHBIE SABJICHUS. TeraoBoe pacIMpEeHUEe U CKATHE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMXKCHHS
gacTull. BuyTpennssi sHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH DHEPTUU:
Terionepeaaya U COBEpUIEHUE paboTHI. Buasl TEIJIONEPEAAUHN:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. [lnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAElbHAsA TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u konHjaeHcainusa. Hcmapenuwe. Kunenue. YjaenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EpHOTO
JTABJICHUSI.

BnaxxHOCTh BO3ayXa.

OHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTAa CTOPAHHUSL.

[Tpununer pabotel TeruioBbix aBurateneid KIIJ[ TemmoBoro mBuratens.
TenoBble ABUTATENN U 3alIATA OKPYIKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILICHUS YHEPTHH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO JBMXKCHHUSI.
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10.
11.
12.
13.

Habmonenue nuddysumn.

HabOmronenue siBieHUt cMauMBaHUs M KalMMJLIAPHBIX SIBJICHUH.
Habmronenne TemioBoro paciimpeHust Tel.

N3meHeHnne naBiieHHs rasa nmpu M3MEHEHHH 00bEMa M HArpeBaHUU WIIH
OXJIAXKICHUH.

IIpaBuna usMepeHus: TeMnepaTypsbl.

Buae! Terionepenayu.

OxnaxIeHNe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepIiiieHIN pabOThl BHSITHUMU CHJIAMH.
CpaBHeHHE TEIIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.
HaOmronenne KumneHus.

Hab0mro1erre mocTosTHCTBA TeMIIepaTyphl IIPH TUTABJICHHH.
Moenn TeIIOBBIX JIBUTATEICH.

Jlabopamopnwie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSL.
OneITHI 10 BBIPALIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM MJIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHHs Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B OajsIOHE MINPHUIIA.

OnpIThl, JEMOHCTPUPYIONIME 3aBUCHUMOCTb JaBJICHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WIH OXJIaXKICHUS.

[IpoBepka runoTe3bl TMHEHHOW 3aBUCUMOCTH IJIMHBI CTOIOHKA KHJIKOCTH
B TEPMOMETPUUYECKOMN TpyOKe OT TeMIlepaTypshl.

HabOmtonenne u3MeHEHHs BHYTPEHHEW DSHEpPruuM Tejna B Pe3yJbTaTe
TEIUIONepeaun U pabOThl BHEIIHUX CHJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA NMPU CMEUIMBAHUM XOJOJHOW M
ropsiYeu BOJIBI.

OmnpeneneHne  KONMMYECTBA — TEIUIOTHI, MOJYYEHHOIO  BOJOM  IpHU
TEIIO00OMEHE C HarpeThIM METANINYECKUM IIHIINHAPOM.

Omnpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

HccenenoBanue npounecca UCapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.

Ornpenenenue yaenbHOW TETUIOTHI IJIaBIEHUS JIBIA.

Pazges 7. JinekTpudecKkue ¥ MArHUTHbIE SIBJICHMS.

OnekTpu3aums Tel. J[Ba poaa 3ieKTpUyYecKuX 3apsaoB. B3anmoneiictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBHS
3apSKEHHBIX T€J OT BEJTUYHMHBI 3apAJI0B U PACCTOSHUSA MEXKY TEJIaMU).

OnekTpuueckoe mnone. Hanpspk€HHOCTR dnekTpudeckoro mnods. [IpuHiun
CYyHEPHO3ULIUN PIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHbBIA JIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUUECKU TOK. YCIOBUS CYILIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSL SJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna  Toka.  DJIEKTPUYECKOE  HAIpPsKEHUE.
ConpoTuBIEHHUE MPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
I ydactka mend. l[locinegoBarenbHoe U HapalieibHOE — COCIMHEHUE
MTPOBOJHUKOB.

PaGora ® MoOmMHOCTH 3JIeKTpuuecKoro Toka. 3akoH J[xoymns—Jlenna.
DJeKTpUYecKue ey U MOTPEOUTENH IEKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrostHHBIE ~ MarHUTHL.  B3auMOAENCTBUE  TOCTOSHHBIX  MArHUTOB.
MarnutHoe nosie. MaruutHoe nosie 3eMJId U €ro 3HauYeHHE ISl )KU3HU Ha 3eMJie.
OneiT  Opcrega. MarHuTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHuTOB B TEXHUKE. J[€fICTBME MAarHUTHOI'O OISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJABUIATENb MOCTOSSHHOTO TOKAa. MCMoJib30BaHWE 3JIEKTPOJBUTATEIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno JleHna.
DJIEKTpOreHeparop. CriocoOml MOJTYy4YEeHUS AJIEKTPUYECKOM SHEPTHUH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIEKTpHU3aLIUS TEN.

JIBa poja 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEJl.
Y CTpOUCTBO 1 IEUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTaTUYECKAsT NHTYKIIHSL.

3aKOH COXPAHEHUSI ANEKTPUUECKUX 3aPsi/IOB.

[IpoBOAHUKH U TUATIEKTPUKH.

MoenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

W cToOYHMKHN TOCTOSIHHOTO TOKA.

JIelcTBYS DIIEKTPUUECKOIO TOKA.
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. DIIEKTPUYECKHI TOK B )KHJKOCTH.
. I"'a30BB11 pa3psn.

—_ =
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. I3MepeHue cuiibl TOKa aMIepMETPOM.
. I3mepenue 37eKTpuyecKoro HarpsKeHUs: BOJIBTMETPOM.
. PeocraT u mara3uH CONpOTHUBIICHU.
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. B3aI/IMOI[eI>'ICTBI/Ie IIOCTOAHHBIX MArHuTOB.
. MOIIGJII/IPOBaHI/IC HCBO3MOXHOCTH PA3ACICHUS ITOJIOCOB MArduTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT OpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMarHur.

JlelicTBHE€ MAarHUTHOTO IOJIS1 HA NPOBOJAHUK C TOKOM.

DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHAYKIUU.

OnbiThl Dapaes.

3aBUCUMOCTh HAIpPaBJICHHUS HHAYKIUOHHOIO TOKa OT YCIOBUH €ro
BO3HHUKHOBCHHUS.

DJIEKTPOTreHEPATOP MOCTOAHHOTO TOKA.

Jlabopamopnwie padbomul u onvimet.

1.

SANENANE

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIOJNEHUIO DJEKTPHU3AIMU  TEJN HWHAYKIMEH U TIpH
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUA DIIEKTPUUYECKOIO TIOJI HA IIPOBOJHUKH U
JTUDJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETH MOCTOSIHHOTO TOKA.
N3mepenue u peryiupoBaHne CUIbl TOKA.

N3mepenue u peryiupoBaHue HapsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pPE3 PE3UCTOp, OT
COTNIPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUYHOrO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiia CIOKEHHS HANPSOHKEHUW TIPU TMOCIE0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia s CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl FAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OmpeneneHre MOIIHOCTH  JJIGKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HaIIPSKEHUS HA HEW.

Onpenenenue KII/[ narpesarers.

HccnenoBanrie MarHuTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOrO TMOJSL  TMOCTOSIHHBIX ~ MarHUTOB MPU  UX
00BbEIMHEHUH U Pa3/IeJICHUU.

UccnenoBanne AeCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JE€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJICUCTBUS
KaTylIKM C TOKOM KW MarHutra OT CHWJIbl TOKa M HAIpaBJICHUS TOKAa B
KaTyIIIKE.

18. I3yueHune AeiCTBUS MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

19. KoHCcTpyrpoBaHue v u3ydeHue padoThl AIEKTPOIBUTATENSL.

20. U3mepenue KIIJI anmekTpoaBUTaTEIbHON YCTAHOBKH.

21. OnBITBI IO HCCIIEIOBAHUIO SIBJICHHUSI DSJEKTPOMATHUTHOW WHIYKIIHH:
UCCJICIOBAaHNE W3MEHEHUW 3HAYEHUS U HANPABICHUS HHAYKIMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe JBUXeHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHUS. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxeHue. HepaBHoMmepHOe npsimonnHenHOEe ABHKeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoniiHeWHOe JBwkeHue. CBOOOIHOE
nagenue. OnbiTsl ['anuies.

PaBHOMepHOE ABMXEHHE N0 OKpyx)HOCTH. Ilepuoa m yactora oOparieHwus.
JIunenHas u yrioBas CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHNE.

[IepBriit 3akoH HeroToHa. Bropoit 3akoH HeroTtona. Tperuit 3akon HerotoHa.
[IpyHIMT CynepnO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CHJla
TPEHMUS MOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TIATOTEHUS. Y CKOpEHHE CBOOOJHOIO
najenus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh U neperpysKu.

PaBHoBecue matepuanbHOM TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIVIEHHON OChI0 BpauieHusi. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. 3menenne umnyibca. Mmmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE IBUKEHUE.

Mexanndeckass pabora ¥ MOIIHOCTH. PaboTa CHWil TSDKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U pabotel. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIMabHas SHEPrus cxKaTo npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOM DHEPIMMU. 3aKOH COXPAHEHUS MEXaHMYECKON
DHEPIUN.

JHemoncmpayuu.

1. HaGmroneHre MeXaHUYECKOro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEl

oTcufra.
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9.

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

CpaBHeHME MyTed M TPACKTOPHUM JBWXKEHHS OJHOIO M TOTO K€ Teja
OTHOCHUTEIIBHO PAa3HbIX TEJl OTCUETA.

N3MepeHune CKkOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue mpru3HaKOB PABHOYCKOPEHHOTO JIBHXKEHUSL.

HaGnronenue nB>XeHHs Tela 1Mo OKPY>KHOCTH.

HabGnronenne MexaHnuecKuX SBICHHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBWKCHHUU
OTHOCHUTEJIbHO KaOHWHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MACChl T€Jla U JAEHUCTBYIOIIEH HA HEro
CHJIBI.

HaOnronenue paBeHcTBa CUII IPU B3aUMOICUCTBUM TE.

N3meHeHne Beca Tela Mpu yCKOPEHHOM JIBUKEHHH.

IIepenaua ummnyJsibca Ipy B3aMMOJCHUCTBUHN TEIL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJICHCTBUH TEJ.

CoxpaHeHue UMITyJIbCa MPU HEYITPYTOM B3aUMOJECHCTBUM.

CoxpaHeHue UMITyJIbca IpHU adCOIOTHO YIPYTOM B3aUMOJIEHCTBUU.
Hab6mronenune peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTUHU TIPH CBOOOTHOM TAJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUM NIPU JBHXKEHUH Teja MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomul u onvimel.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3rOHa U AAJIbHEHIIEr0 PaBHOMEPHOIO
JIBUKECHUS IIAPUKA WU TEIEKKH.

OrnpenenieHue CpeIHEN CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKCHUS
[IaPUKA 10 HAKJIOHHOW ITIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tela MPU PaBHOYCKOPEHHOM JBHIKEHUH 10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJbHON CKOPOCTHM IYTH OTHOCSTCS KakK psAJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenencaue kodphunreHTa TPEHUS CKOIbKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKCHUH Tela
10 TOPU3OHTAIIBHOW IMOBEPXHOCTH.



10. Onpenenenue padbOThl CWJIBl  YOPYrOCTHM TpU MOABEME TIpy3a C
MCITOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHne 3aKOHA COXpPaHEHHUs DHEPTUU.

Paznen 9. Mexanuveckue KoJjie0aHUS M BOJIHBI.

KonebarensHnoe neuxenue. OCHOBHBIE XapaKTEpUCTUKH KOJIeOaHUIi: IEPHO/I,
4acToTa, aMIUIATYy1a. MaTteMaTu4eCcKuil U Npy>KUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPrUU MPH KOJIEOATENHHOM JIBUKEHUU.

3aryxatonue — koneOanus.  BwiHyxkneHHsle — kojebanums.  Pe3zonanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoponbHble U
onepeyHble  BOJIHBL. JIMMHA BOJXHBI M CKOPOCTh €€ PacHpOCTPAHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. I'pomKkoCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIbTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne kose0aHMii TeNl MOJ JEHWCTBUEM CHIBI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIEOAHUM U pe30HaHCcA.
PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmroienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI PE3OHAHC.
./Ia60pam0pubte paoomul u onvimol.
1. Onpenenenue dYacToTbl W TepuoAa KoyiebaHUl MaTeMaTH4eCKOIro
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U Mepuoia KojieOaHU NPy KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpUO/Ia KoJieOaHUH MOJIBEIIEHHOTO K HUTH

rpy3a OT AJUHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH MepUoa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IlpoBepka HE3aBUCHMMOCTU TEpHOJa KoJieOaHUM rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  IMepuoja  KojeOaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MajCHHUS.

Pazges 10. DieKTpoMarHuTHoOe MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMArHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHblE  BOJHBL.  (CBOMCTBa
JIEKTPOMAarHuTHeIX BOJH. lllkana snekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBS3U.

SRR



DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOICTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padomol u onvimel.

1. M3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOWJIBHOTO

tenedoHa.
Paznen 11. CBeroBble siBJICHHS.
JlyueBas  momenp  cBera.  Mcrounmku — cBera.  IIpsAmonmHerHOe

pacnpoctpaneHue ceera. 3atMeHus Connna u Jlynsl. Otpaxenue ceera. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomiienne cBeTa. 3akoH MpenomiieHus cBera. [lonmHoe BHyTpeHHee
OTpaX€HHE CBeTa. VICronp30BaHWE TOJMHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nyweit B nuH3e. OnTuyeckas cucrtema (¢oToanmapara,
MHKPOCKONIAa M TeJecKoma. [J1a3 Kak onTuYeckas cucTema. bBIM30pyKoCTh H
JAIBbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Onbeitel HpetoTona. CrokeHwue
CHEKTPAJIbHBIX LBETOB. Jlucnepcus cBera.

JHemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pakeHUH B IJIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

Onrtuueckuil CBETOBO/.

Xoa ayueil B coOuparolei JInH3e.

X0 1y4en B pacCeuBarolleH JIUH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuntun aeicTBus doToanmapara, MUKPOCKOTIA U TEIIECKOTIA.
10. Mopens rnasa.

11. PaznoxxeHue 6enoro cBeta B CHEKTP.
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12. ITommy4enne 6e0ro cBETa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomul u onvimol.

1. WccnenoBanue 3aBUCUMOCTH yria OTPa)KEHHsI CBETOBOT'O Jiyda OT yria
najIeHuUs.

2. M3yueHue xapakTepHUCTUK U300paKEHUS MIPeMETa B INIOCKOM 3epKaje.
HccnenoBanre 3aBUCUMOCTH yTJiia MPETOMIIEHHS] CBETOBOTO JIy4a OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlonmyueHue N300paKeHUN C TOMOIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTUYECKOM CUIIBI coOMparomiei
JIVH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

OnpITHl O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOJEHUU 4Yepes
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBanToBbIe sIBJICHUS.

Omnwitel Pesepdopna u nnanerapHas mojaenb aroma. Mogenb aroma bopa.
Hcnyckanue U noryioueHne ceerta aroMoM. KBaHThl. JInHEHYaThie CEKTPBHI.

PagnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
aapa. Hyxionnas wogens aromHoro sapa. HMzortombel. PannoakTuBHBIE
npeBpaueHus. [leproa monypacmnaga aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOTO YHCEIL.
OHeprus CBs3UM aTOMHBIX snep. CBsA3b Macchl M dHeEpruu. Peakumu cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3]I.

SnepHas osHepretuka. JeWcTBUSA pagUOAKTUBHBIX H3JIyYCHUN Ha JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CnekTpbl U3Ty4YEHHUS] U TTOTJIOLICHHUS.

CnekTpbl pa3IuyHbIX Ta30B.

Cnextp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérurka HOHU3HPYIOUIUX U3ITYYECHHH.

PerucTtpanus uzinydyeHus: NpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnsie padbomul u onvimol.

1. HaGnroneHue CIUTIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3TYUYCHHUSL.

2. HccnenoBaHne TPEKOB: U3MEPEHHUE DHEPIMHM YACTHIIBI IO TOPMO3HOMY

nytu (o gororpadusm).

3. M3MepeHue painoakTUBHOIO (poHa.

IHoBTOPUTEIHLHO-00001IIAO U MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONINN MOAYIIh TIPEIHA3HAUYEH JIJIsi CUCTEMAaTU3AINH
U 0000IIeHHs]  TPEIMETHOIO  COAEp>KaHHWsg U OMNbITa  JESITEeNIbHOCTH,
IpUOOPETEHHOTO MPU U3YyUYEHUU BCEro Kypca (PU3MKH, a TAKXKe ISl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo ¢u3uke i 00ydaromuxcs,
BBIOPABIIIMX 3TOT yUEOHBIN MpeMeET.

[Ipy “3ydyeHUM AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METANpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GOpMHpPYETCS
€CTECTBCHHOHAY4YHasl I'PAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HMCCIEAOBAHUS
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SBJICHUA TPUPOABl M TEXHHUKH, OBJAJCHUE YMEHUSMU OOBACHATH (hHU3HUECKUE
ABJICHUS, NPUMEHSAS IIOJyYECHHBbIE 3HAHUWA, pEIaTh 3aJadyd, B TOM 4YHUCIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMAIBHO AEATEIBHOCTHBIA XapaKTep NAaHHOIO paslella pean3yeTcs
3a CY4€T TOro, uTO OOydyaroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIpeJIaracTcst:

Ha OCHOBE IOJIyYEHHBIX 3HAHMW pacHo3HaBaTh M HAyYHO OOBACHATH
¢duznyeckue SBICHUS B OKPY>KAIOLIEH MPUPOEe U MOBCEAHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHHM, B TOM
YUCJIe IS IPOBEPKHU TUIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4yHble OCHOBBI HauOOJie€ BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTHUECKOTO MCIOJIB30BAHMS PA3JINYHBIX HCTOYHHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (u3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare nzydeHust Gpu3nKu Ha YpOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHuUs
y oOyuaronierocs 0yayT copMHUpOBaHBI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YJacTu:
e 1) naTpHOTHYECKOr0 BOCHIUTAHMA:
e  NpOSsIBIICHHE MHTEPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHHCKOIT

(bu3NYeCcKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

" TOTOBHOCTb K aKTUBHOMY Y4ACTHIO B 0OCYKIEHHH OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUI
bu3uKY;

*  OCO3HaHHE BAXHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B ACATEIHBHOCTHU

YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

e«  BOCIPHUATHE JCTETHUYCCKUX KA4ECTB (DH3MUCCKON HAYKH: 8 TapMOHHYHOIO

MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHMSA:

e OCO3HAHME LEHHOCTH (DU3MYECKOH HAYKM KAK MOIMHOTO MHCTPYMEHTA
MMO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHS TE€XHOJOTHM, BAXKHEWILIEH COCTABIISIOLICH
KYJIbTYPBI;

. pa3BUTHE HAy4YHOH JIFOOO3HATENILHOCTH, HHTEpeca K HCCIEI0BATEILCKOM

NESATEbHOCTH,

S5) ¢opvupoBaHuss  KYJbTYPbl 30POBbSI M  JIMOIMOHAJIBHOIO
0J1aronoJryyus:

e OCO3HAHHME LEHHOCTH OE30IACHOTO oOpa3a JKHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUi O€30MaCHOrO IMOBEJICHHUS Ha
TpaHCIIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYIOBaHUEM B
JIOMAIIHUX YCJIOBUSIX;

e c(opMHUpOBaHHOCTH HaBbIKa pehIEKCUU, TPU3HAHUE CBOETO IMIpaBa Ha OIIMOKY
M TaKOT'O e MpaBa y JPyroro 4yejJoBeKa;
6) Tpy10BOI0 BOCIIMTAHUSA:
e aKTHBHOE y4acTHE B PCIICHHM NPAKTHYCCKMX 3a1ad (B PAMKAX CEMbH,
o0pa30oBaTeIbHON OpraHu3aluM, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIIMAJILHON HAIPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCI€ W (U3HYECKUX
3HAHUU;

MHTEPEC K MPAKTUUECKOMY U3yUEHHUIO Npodeccuid, CBSI3aHHBIX € (DU3HUKOI;

7) IKOJIOTHYeCKOr0 BOCIIUTAHUS

e OpHEHTAaIMs HA TpPUMEHEHHEe (DM3MYECKMX 3HAHMI JUIS PEIICHHS 33134 B
o0JlacTl OKpY’Karolllel Cpeabl, IUIAHUPOBAHUSA TMOCTYNKOB W OLEHKA UX
BO3MOYKHBIX ITOCIICICTBUN I OKPYKAIOILIEH CPEIbI;

" 0co3HaHHE TIOGANBHOTO XapakTepa SKOIOTMYECKMX MpolieM M myTeil HX

pelIeHuUs;

8) amanTanum K M3MEHSIIOIMMCSI YCJIOBHMSIM COIMAJIBHOM M NPUPOIHOM
cpeabl:

) MOTPEOHOCTh BO B3aWMOJICUCTBUU TMPU BBINOJHEHUH UCCICAOBAHUNA U
MPOEKTOB (PU3UYECKOW HAIMPaABICHHOCTHU, OTKPBITOCTh OMBITY M 3HAHUSAM
APYTUX;

e [OBBILICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO

eI TEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4uciie (GOPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (U3MIECKIX 0OBEKTaX U SBJICHUSX;

OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIICTEHTHOCTEH B 00JacTu
buzuku;
e IUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (DM3UUCCKHUX 3HAHUI;

CTPCMJICHUC aHAJIN3HUPOBATL WM BBIABJIATH B3AMMOCBA3H IIPUPOHL, O6IHCCTBa n
9KOHOMMKH, B TOM 4YHUCJIC C HCIIOJIb30BAHUECM (1)I/IBI/I‘ICCKI/IX 3HaHI/II71;

*  OLECHKA CBOMX JEWCTBUH C YYE€TOM BIMSAHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOeHMsI mporpaMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocst OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAOIINE TIO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
yHUBEpCaIbHbIC YUeOHbIE T1CUCTBUS.

Ilo3HaBareJIbHbBIE YHHBepCaJbHbIE yueOHbIE

neicreus ba3oBble JJoruuyeckue 1eMCTBUA:



BBISIBJISIT M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(ssBIEHUN);

YCTaHaBJIMBATh CYUIECTBEHHBIN NMPU3HAK KJIACCU(PUKALUU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJIATh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U TPU H3YyUYEHUH (DU3HMUECKHUX
SBJICHUH WU MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
Y WHIYKTHBHBIX YMO3aKIJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSI3AX
(bU3UYECKUX BEIIUYUH;

CaMOCTOATENILHO BBIOUPATh CHOCOO pelieHus: y4yeOHOU (u3HUecKon
3alayu (CpaBHEHUE HECKOJIbKMX BApUAHTOB pEUICHUs, BbIOOp Haubosee
MOAXOJSIIET0 C YYETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCcKHue 1elCTBUS:

UCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MIPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONBIIOE UCCIEeN0BaHUE (PUINYECKOTO
SBJICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIMPOBATH O0OOIIEHHUS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATION0XKEHH 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nungopmanmeii:

MPUMEHSTh Pa3IUYHbIC METOIbl, UHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U
orbope WHGPOPMAIMKM WJIM JaHHBIX C y4ETOM MPEAIOKCHHOW Y4eOHOU
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (POPM IPEICTABICHHUS;

CaMOCTOSATEJILHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMY  TIPEACTABICHHS
uHDOpMAIMU W WUTIOCTPUPOBATH pelIaeMble 3a7ayll  HECIOKHBIMHU
CXeMaMH, uarpaMMmamMu, HHOU TpauKoi U X KOMOWHAIIASMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NelCTBUS:

B XOJ€ OOCYXKJEeHUs y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOil TEMBI U
BBICKa3bIBaTh HJIEW, HAlleJICHHbIE HA pELICHHE 3a/Jaydl WU MOJAJIEep:KaHue
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COIMOCTAaBJISATh CBOM CYXICHHUS C CYXJICHHSIMH JAPYTHX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3iINune U CXOJCTBO MO3HIINIA;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;
MyOJMYHO TPEJICTABIIATh PE3YJIbTaThl BHITIOJHEHHOTO (PH3NYSCKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHMMATh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOW (HU3MUECKOM
pOoOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHU30BBIBAThH JICHCTBHSI
no €€ JOCTHKEHHUIO: paclpeiensiTh poyid, OOCYXIaTh IPOLECCh U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSITH CBOIO YacTh paOOTHI, JOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa Imo
CBOEMY HAIMPABJICHUIO W KOOPAWHHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIa/Ja B OOMIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO COPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHS.

PeryasitTuBHbIC YHHBepcaibHbIE yueOHbIe

pecTeuss CaMoOpranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalUsiX, TPEOYIOIMIMX
IUIs perieHus: GU3NYECKUX 3HAHUIA;

OpPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOJAaX MPUHATUS  PELICHUU
(MHIMBUAYaJIbHOE, NPHUHATHE PEILICHWS B TPYyIIE, NMPUHATHE pPELICHUN
Tpynmoi);

CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pelIeHus: (PU3NUecKoi 3a1auu Win
IUTAHAa HUCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH IIPEJIaracMbI€ BApUAHTHI PEIICHU;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CEIMOKOHTIJO.]IL, 3MOHI/IOH3JILHI)II7[ HHTC/IVICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyallMU U IIpeJiaraTh IUIaH €€ NU3MEHEHUS,
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
JeSTENbHOCTH, JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTh (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(Gu3NYEeCKOro UCCIENOBaHMS WM [POEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCA CHUTyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;



MPU3HABATh CBOE MPaBO Ha OIMMOKY MpHU pelIeHUH (HU3NUECKUX 3a]a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

IHNPEAMETHBIE PE3YJIBTATDBI

K koHIly 00yueHus: B 7 Kjacce npeMETHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUA,
HaAOJI0/IEHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHMIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJCUCTBYIOLIAS
cuJa, nedopmarius (ympyras, IIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TENIoBOE JABUKEHHUE YaCTHI] BEIECTBa,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHWE, HHEpUUs,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBIO
Bpall€HUs, Mepenada [OaBICHUS TBEPABIMH TENAMH, KUIAKOCTAMU U
razamy, arMocGepHOe JaBJieHHWe, IUIaBaHUE TeJ, [PEeBpaIICHUs
MEXaHUYECKON AHEPrur) MO ONMCAHUIO MX XAPAKTEPHBIX CBOMICTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3WYECKHX SBJICHUN B
OKpYXalollleM MHUpE, B TOM uucjie (U3NUECKHE SBICHUS B MPHUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKHBOUN
NpUpPOAE, ACUCTBUE CHJIBI TPEHUS B NPUPOAEC U TEXHHUKE, BIUSHUE
aTMOC(EPHOTO IaBJICHHUS Ha KMBOW OpPraHW3M, IJIABaHUE PhIO, phIUuaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B yueOHYIO,
BBIJIEIISATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) PU3NYECKUX SIBJICHUN;
OMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUSI, UCIIOIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBA, BpEMH,
MyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIa YIPYTOCTH, CHIIA TSAKECTU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOTro Tena, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIIASl CHJIA, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJIbI, KO3()QHUIMEHT TOJE3HOTO JEUCTBUS MEXaHU3MOB,
KUHETUYECKasl W TOTEHLHWANbHAsl 3HEPTUsi), MPU ONHCAHUU NPaBUIBLHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HUCIHOJIb3YEMbIX  BEJIWYUH, HUX
0003HaYeHUsT W €IUHMIBI (PU3HMYECKUX BEIWYMH, HAXOAUTh (DOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepu3oBaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJIB3Ysl MIpaBUJia CJIOXKEHUsI CUJl (BIOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBeCHs phruara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacu€THele 3anadd B 1—2 JEHCTBUA, HCIOJIB3YyS 3aKOHBI U
bopmyIbl, CBs3bIBatONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHS 33/1a4 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIC JJIsl PEIEHUs 3a]a4, OLECHUBATh PEaTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEUIUTh NIpPH MOMOLIU
bu3nYeCKUX METOOB, B OMCAHUH UCCIIEI0OBAHUS BBIIETATH IPOBEPSIEMOe
OpeanoiokeHne  (TMmoresy),  pasiuyaTb U MHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJibTaT, HAaXOJWUTh OLIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 10 €0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUNW WU
bu3HUecKux CBONCTB TeN: dbopmynpoBath MIPOBEPSIEMbIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY W3 MPEJIOKEHHOTO 000PY/I0BaHUS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMbIE H3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MAacChl Tea,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(dpOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BETUYUHBI OT
APYyroil C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHHU JIBXKEHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAN COIPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPpYyKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJia, OT TNIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHA
IUTABaHMSI TEJI, YCIOBUN PAaBHOBECHS phpluara M OJIOKOB), y4aCTBOBATh B



IUIAHUPOBAHWKM  Y4EOHOTO WCCIICIOBaHMS, COOUpaTh YCTAaHOBKY U
BEITIOJIHATh M3MEPCHHUsI, CICAys NPEIJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BUIE
MPEIOKEHHBIX TaOMUIl U TpaduKOB, JeNaTh BBIBOJLI MO PE3yjbTaTam
HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3UYCCKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUIKOCTH MW TBEPAOTO Teja, CHJIAa TPEHHUS CKOIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAJIKMBAIONIAS  CWJla, JEHCTBYyIOIAs  Ha
MOTPY)KEHHOE B JKHUIKOCTh TeNO, KOA(D(HUIIMEHT ITOJIE3HOTO JICHCTBHS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJIHCHUH W3MEPEHHN COOMpPATh JKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAUEHUE NCKOMOMW BEITUYUHBL;

COOJTI0IaTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIPH padoTe C 1ab0paTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMUECS COCYJbI, OapoMeTp,
phIuar, MOJBMKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS MW3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCAaHUA (B TOM YHCIE:
MOAIINAITHAKY, YCTPOHCTBO BOJOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETP, BRICOTOMED, MOPITHEBON HACOC, aApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKUX SBICHUH W HEOOXOJMMBIC (DU3MUECKHUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOANTh  NpPUMEpPHl  (HAXOOUTh  WHGMOpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIh30BaHUA (PU3NUECKHX 3HAHUN B TOBCEIHEBHOU
KHU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATH OTOOpP HCTOYHMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 3aJIaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEFOIIIHXCS
3HAHKK © TYTEM CPaBHECHHSI Pa3IMYHBIX HCTOYHHUKOB BBIJCISATH
nH(OPMAITNIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

WCTIOJIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 33aJaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (U3HYECKOTO  COJEp)KaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetu MaTepHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaIuu (pU3NIECKOTO COAEpNKAHUSA, B TOM



yyciie MyOJIMYHO JieJaTh KpaTKUEe COOOUIEHUS O pe3yjbTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEIOBAaHUM, MpPU ITOM TPaMOTHO HCHOJIb30BAThH
W3YYCHHBIM TOHATUWHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE [IPE3EHTALUEN;

IpU BBIMOJHEHUH Y4YEOHBIX TPOEKTOB U HCCIEAOBAHHMM paCIpeaessiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABICHHBIMHU 3aJadyaMu,
CIEOUTh 3a BBINOJHEHUEM IUIAHA JCHUCTBUHM, AaJCKBATHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JACATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHniry o0yuenusi B 8 Kiacce rpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeNa, HACHIIIEHHBIM M HEHACHIIIEHHBIM Map, BIAKHOCTDH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI DSHEprus, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, HNEKTPUUECKOE MOJIe, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pas3nuyarh ABJICHUS (TEIUIOBOE pACUIMpEHHE W CKaTue, TeIuionepeaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KaUJULSIPHBIC SBJICHUS, UCIIapeHUe,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KHUIICHUE,
Teronepeaaya (TerI0NpPOBOHOCTD, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3alUsl TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS SJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MArHUTOB, JCUCTBUE
MAarHUTHOTO TMOJIsi HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHAYKIUS)
[0 OINUCAHWID MX XapAaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’KalolleM MHUpe, B TOM 4YHUCie (U3UYECKHE SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSDKEHUWE M KaNWUISIpHbIE SIBIIGHHS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uszinydeHue CoJHLA, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHEs, CHETa, SJIEKTPUUYECKUE
aBJIeHUsI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emid, Jpeiid MOJII0COB, POJIb MAarHUTHOTO TOJS IS >KA3HU Ha
3emuie, MONSIPHOE CUSIHUE, IPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3NUYECKUX
SIBJICHU;

OMMKCHIBATh M3YyUCHHBIE CBONCTBA TENT U (PU3NUYECKUE SBICHUSI, UCTIOIB3YS
¢bu3nueckue BeTUYHHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHUsi, KOJIUYECTBO
TEIUIOThI, YJeJbHasl TEIUIOEMKOCTh BEIIECTBA, yJelbHAs TeIIoTa



IJIaBJICHUS, yJAeNbHasg TeIloTa MNapooOpa3oBaHusl, yJAelbHAs TeruioTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TMOJE3HOr0 JEHUCTBUA TEIJIOBOM
MalluHbl, OTHOCUTEJIbHAS BJIAXXHOCTb BO3AYyXa, AJIEKTPUYECKUI 3apsn,
CHWJIa TOKA, 3JIEKTPUYECKOE HANPSIKEHHE, COIPOTHBIICHUE IPOBOJIHHUKA,
yAelIbHOE  CONPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), MpPU ONHCAHUU MPABUIBHO  TPAKTOBATh
(bu3nYeCKUi CMBICIT HUCIIOJIb3YEMbIX BEJIMYHH, 0003HAUEHUS U €IUHUIIBI
Gu3nyecKuX BEJIWYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TrpaduKku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MUYECKUE SIBICHHUS U IPOLECCHI,
WCIIOJB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPHUH
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIUN NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma JJi yyacTKa LeNu, 3aKOH
Jixoyns—JleHna, 3aKOH COXpaHEHHs JHEpPrud, IpU OTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIlMChIBATh €r0 MATEMAaTHYECKOE
BBIPAJKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalWi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX
iaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHIA,
bu3znyecKux 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemarb pacy€THblE 3anadyud B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKUE BEJIMYMHBL: HAa OCHOBE aHaIM3a
YCIOBUSL 3a/lauyd 3alMCHIBATh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISl pEIIeHHs] 3aJayd, BBIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXOoquMble i €€ pelleHHs, MPOBOAMTH pacu€Thl W CpPaBHUBATH
IOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUYHNHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PEUINTh MpPU MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHUE HCCIIEOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEIIIOJNIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSIKA
IIPOBEJICHUSI UCCIIEJOBAHUS, J1€JIaTh BBIBOJBL;

IPOBOAUTH OMNBITHI 1O HAOMIOJACHUIO (PU3MYECKUX SBICHUM WIH
(bu3HYEeCKUX CBOMCTB TeJ (KanWUISPHBIC SIBJICHUS, 3aBUCUMOCTb JIABJICHMUSI
BO3JlyXa OT €ro o0bEma, TeMIeparypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi MpPU M3IYUYCHHH OT LBETa H3JIyvarolled (Mmoriomarouei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUJIKOCTH U
IJIOIAAN €€ TMOBEPXHOCTH, DJJEKTpU3alus TEl W B3aUMOJCUCTBUE
ANEKTPUYECKUX  3apsiioB, B3aMMOJECMCTBHE IIOCTOSIHHBIX MAarHWTOB,



BU3yQIM3aIlMsl MAarHUTHBIX TOJE€H TOCTOSHHBIX MAarHWTOB, JCWUCTBUS
MarHMUTHOTO TOJS HAa MPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMAarHUTAa,
CBOMCTBAa DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIHUPOBATH
IpOBEpsieMble MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py/I0OBaHUs, OMMUCKHIBATH XOJI OTBITA U (DOPMYITHPOBATH BHIBOIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANPSXKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3ybTaThl U3MEPEHU ¢ YIETOM 3a1aHHOI a0COIIOTHOM MOTPEITHOCTH;
MPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJAHOW (PU3NYECKON BEJIMYMHBI OT
ApPyroili C  HCHOJb30BAaHUEM MPSAMBIX H3MEpEeHUH  (3aBUCHMOCTD
COIPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MONEPEYHOro
CEUCHUS U YACITHbHOTO COMPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUITBI TOKA,
UAYIIETO 4epe3 MPOBOAHMK, OT HaNpsKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAHUE TOCJIEIOBATEIbHOTO U MapajuIeIbHOTO  COSAMHEHUN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY H
BBITIOJTHITh U3MEPEHHUSI, CIEAysl MPEIIOKEHHOMY IJIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHUAE TaOJMIl W TpadHKOB,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BENUYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIEHHUE MPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€aysl MPEeSIOKEHHON MHCTPYKLHUHU, U
BBIUUCIISATH 3HAUEHUE BEJINYUHBI,

coOJII0/1aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH TIPH padoTe ¢ 1abopaTopHbIM
o0opyIoBaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOHM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUIECKUE
MPEIOXPAHUTEIH, YIIEKTPOMArHHUT, SJICKTPOABUTATENb TTOCTOSIHHOTO TOKA),
UCIIONB3YSl 3HAHMUS O CBOWCTBax (DM3MUECKUX SIBICHUI W HEOOXOIUMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIIbHbIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PpUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX



Hernel ¢ Mmocjae0BaTeIbHBIM U MMapajuIeIbHBIM COCIMHCHHEM DJIEMCHTOB,
pasnuyasi yCIOBHBIC 0003HAYCHHS DJIEMEHTOB AJICKTPUYCCKUX IICTICH;
NPUBOAUTh  MpUMEPHl  (HAXOIWUTh  WH(MOpPMAIMI0O O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TMOBCEIHEBHOMU
KU3HU JUIs1 oOecrieueHrs 0e30MacHOCTH NP OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH CpeIe;

OCYUIIECTBJIATh MOUCK HHPOpManuu (U3MUECKOTO COJIEP)KaHHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK W TYyTEM CpaBHCHHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIJCIATh HMH(POPMAIUIO, KOTOpas
SIBJISICTCS IPOTUBOPEUNBOMN MITH MOXKET OBITh HEJIOCTOBEPHO;
MCITIOJI30BATh MPHU BHITIOJIHEHUH YUEOHBIX 33JaHUI HAYyYHO-TMOMYJISIPHYIO
JUTEPATYPy  (U3MYECKOTO  COJICP)KaHMS, CIPABOYHBIC MaTepHabI,
pecypchl cetn MaTEpHET, BIageTh mpuéMaMu KOHCIIGKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE MHCHbMEHHBIE U KpPATKUE YCTHBIE COOOIICHHS,
0006mass wHOpMAIMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3HUECKOTO
CoIepKaHWs, B TOM UHCIE TNYyOJUYHO TIPEACTABISTh PE3YyJIbTaThI
MPOCKTHOW WJIM HCCIICIOBATEIHCKON NESITEIbHOCTH, MPU dTOM T'PaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATHIHBIA anmapat Kypca (U3HKH,
COIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

MPU  BBITIOJHEHWHW YYEOHBIX TIPOEKTOB M WCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB pachpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHITIOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBCHHBIM BKJA] B
JESATENBHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3pemniaTh KOH(IUKTHI.

K xonity oOyuenus B 9 kjacce npeaMeTHbIC pPe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

WCIIONB30BaTh TOHSATHA: CUCTEMa OTCU€Ta, MaTepUAIbHAs TOYKA,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHUS, Jehopmarius
(ympyras, miacTU4eckas), TPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOrO Tesa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUS W TMOTJOIIEeHUs, anbda, 6eTa- 1 raMMa-u3IydeHus,
W30TOIIBI, IZIEPHAS DHEPIETUKA,



paznuuath sIBJIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBIKCHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE
TeJ, PEAKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABIXKEHHE (3aTyXarolue U
BBIHYKJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBHUKEHUE, OTPaKECHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXKEHHE U MPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHEe OeJIoro CBeTa B
CHEKTp U CJIO0XEHUE CIHEKTPAJIbHBIX I[BETOB, [UCIIEPCHUS CBETA,
€CTEeCTBEHHAsl PaJMOAaKTUBHOCTb, BO3HHKHOBEHUE JIMHEMYATOrO0 CIHEKTpa
W3JIyUYEHUS ) M0 ONMKMCAHUIO UX XaPAKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SIBICHUUA B
OKpy’XaroleM Mupe (B TOM uuciie (puznueckue SsBJICHUS B MPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TUIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBUKCHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO, LBETa Tel,
ONTUYECKUE SBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE JCHCTBUE BUIUMOTO,
yabTpaUOIECTOBOTO W  PEHTICHOBCKOTO M3ITy4YEHUH, €CTECTBEHHBIM
PaANOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, DPAJIUOAKTUBHOC H3ITyUCHUE
MPUPOJHBIX MHUHEPAJIOB, JICUCTBUE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M 4YeJIOBEKAa), MpPH STOM NEPEBOIAUTh MPAKTUUECKYIO 3ajladyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHU;

ONKCHIBATh MU3YyUEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBICHUS, UCIOIb3YS
¢uznyeckre BENMYMHBI (CpPEeIHSsT M MIHOBEHHas CKOPOCTh Tella TIpHU
HEPAaBHOMEPHOM JBHKCHUH, YCKOpPEHHE, IMEpeMEIleHHEe, MyTh, YIrioBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTHU, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHHusi, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MeXaHuueckas paboTa M MOIIHOCTh, IOTEHIUAJIbHAS DJHEPrusl Tela,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAJIbHAS SHEPIHUsl CXKATOU
MpY>KUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAs MEXaHUYeCKas >SHEeprus,
MEepHOJl U YacToTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEJIOMJICHUS CPE/bl), MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBATh (DM3MUECKUH CMBICT KCIOIB3YEMbBIX BEITUYHH,
0003HaYeHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTUMHU BEJIMYHMHAMH,
CTPOUTH TpaPUKHU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (U3MYECKHE SBJICHUS U TMPOLECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHHMSI SHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHUS,



NPUHIMI CYNEpPIO3ULMK CHJI, NPUHIMI OTHOCUTEIbHOCTH [ amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCaA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsJ0BOrO U MacCOBOI'O YHCE
IpU SJEPHBIX PEAKIUSIX, IPU 3TOM JlaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalWld MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JIOTUYECKUX
1aroB ¢ omnopoi Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiatb pacy€THble 3aJaud  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHUI), UCHOJb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayd 3alUCBhIBaThb KPaTKOE
YCIIOBUE, BBISBIATh HENOCTAIOIINE WIW U30BITOUHBIE JTAaHHBIE, BBIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl pELIECHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTrO 3HA4Y€HUd (U3HUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh NP MOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONMHCAHME HWCCIEIOBaHUs, BBLACIATH
IPOBEPSIEMOE  NPEIINOJIOKEHUE, OLIEHUBAThb IPABWIBHOCTh IOpSIKA
MPOBEICHHUS]  UCCIENOBAaHMS, JENaTh  BBIBOJbBI, HMHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WU
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHUs] HHEPruu, 3aBUCUMOCTbh Mepuofa KoJeOaHUW MPYKUHHOTO
MasTHHKA OT MAacchl Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJbIX KOJIEOaHUM, MPSAMOJIMHEHHOE paclpOCTPAaHEHUE CBETA,
pas3ioxeHue Oeyoro CBeTa B CIEKTP, U3yUYEHHE CBOWCTB M300pakeHUs B
IJIOCKOM 3€pKalle M CBOWCTB H300pakeHHsI MpeAMeTa B coOMparolen
JUH3€, HAOIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB H3IIyUECHMS):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY M3 HW30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCBIBATH XOJA ONbITA W  €ro  Pe3yJbTaThl,
(dhopMyIHpOBaThH BHIBOIHI;

MPOBOJUTH MPHU HEOOXOIWMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpPEaeIss
CpeqHee 3HAaueHHE u3MepsAeMoll BenuuuHbl ((POKycHOE paccTosiHue
cobuparomiei JIMH3bI), O0OOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHUS
(M3MepUTENbHOTO TPUOOpPa);

MPOBOJUTh KCCIIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
MCITOJIb30BAaHUEM MPSMBIX HU3MEpPEHUI (3aBUCUMOCTH IIyTH OT BpPEMEHU



pyU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoja
KOJIEOAHM MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPaKE€HUs CBETa OT yIJIa MaJeHUs WU yIjla MpEeJIoMJIEHUs OT yria
NaJeHNs): IUJIAHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaTbl MOJTYYEHHOM  3aBUCHMOCTH
(¢bu3nyecKnX BEIWYUH B BUJE TAaOMUIl M rpadUKOB, J€IaTh BBIBOABI IO
pe3ysbTaTaMm UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUUYMH (CpeaHss
CKOPOCTh M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUsI, KECTKOCTb MPYKUHBI, KOIDPUIUEHT
TPEHHsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacToTa U
nepuoa KojeOaHMM MaTeMaTU4ecKoro W NPYKMHHOTO MasiTHUKOB,
onTHYECKass Ccuwia coOuparonieil JIMH3bL, PAAUOAKTUBHBIA  (OH):
IJIAaHUPOBATh M3MEPEHUs, COOMpATh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHHUs, CIENys MPEUIOKEHHON MHCTPYKLUHU, BBIYUCIISTH
3HAYEHUE BEJIMYMHBI U aHAIIM3UPOBATh NOJyYEHHBIE PE3YJIBTATHI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

COOJIOIaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YYCHHBIX (DU3MUECKUX MOJEIIEeH:
MaTepuaibHas TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aroMa, HYKJIOHHas
MO/IEJIb aTOMHOT0 S/Pa;

XapaKTepU30BaTh MPUHIMINBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CIOUAOMETP, NATYMKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUs, paKeTa,
9X0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHE CBETOBO/IbI,
CHEKTPOCKOMN, JO3UMETP, KaMmepa BuibCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHMH U  HeoOXonuMmble (u3NUECKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHUX IPOIIECCOB
IpU pEHIeHUH Y4YEeOHO-IPAKTUYECKUX 3a4ad, ONTHUYECKHE CXEMbl IS
MOCTPOEHUS N300paKeHHH B IMJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MH(POPMALKIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUX 3HAHUNW B IOBCEIHEBHOM
KU3HU 111 obecriedeHnst 0€30MacHOCTU MpH OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbS U COONIOACHUSA
HOPM DKOJIOTHYECKOTO MOBEJEHMSI B OKPYIKaIOLIEH Cpe/Ie;



OCYWIECTBISATh TOWUCK HMHPOpPMAIMK  (PUINIECKOTO  COICpXKAHHUSI B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHPYs TOMCKOBBIN 3allpoC, HAXOAUTh
MyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONOJTHUTENbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBINOJHEHUN Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISPHYIO
auTeparypy  (QpU3MUECKOro  CoIep)KaHHs, CIpPaBOYHBIE MAaTepHAIIbI,
pecypchl ceTu MHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOPMALIUM U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJEpIKAHUS,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHON WIIM UCCIIET0BATENbCKON
ACSITENPHOCTA, TPH O3TOM TPAMOTHO  HCIONb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasjena (PU3UKH U COMPOBOXKAATH
BBICTYIJICHHE TMpE3CHTale ¢ yd4€ToM OCOOEHHOCTEH ayAauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jieiion

KoHnTtpoabHbie
U TeM IPOrpaMMbl

Bcero
padoThI

n/n

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Bunnl gesiTteJLHOCTH
00y4arIMXcs ¢
yueToMm padoueit
NMPorpaMmbI
BOCIIUTAHUS

Pa3zpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPYIKaIOLIEro MUpa

1.1 ®du3snka - Hayka 0 IpUpoe 2

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

BeIsiBiIeHHE paznnyuil
MEeXIy (PU3NYECKUMH U
XAUMHUYECKUMHA
IPEBpaILEHUSIMH.
PacnioznaBanue u
KIaccuukanus
(bu3nUECKUX SBICHHIA:
MEXaHUYECKHUX,
TEIUIOBBIX,
AIIEKTPUYECKHUX,
MarHUTHBIX U CBETOBBIX.
HaOmroneune n
onucanue GU3NYECKUX
SBJICHUI

1.2 dusznyeckre BEINUYUHBI 2

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

OmnpeneneHne eHbI
JCJIICHHUA IITKAJIbI
U3MEPUTEITHHOTO
npubopa. U3mepenue
JMHEHHBIX pa3MepoB Tel
Y TIPOMEKYTKOB




BPEMEHH C yU4ETOM
MOTPEIHOCTEMN.
N3mepenne o6bEMa
JKUJIKOCTH U TBEPIIOTO
tena. M3smepenue
TeMIEepaTypbl Npu
MOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaT4yuKa
TeMIepaTypbl.
Brinonxenue
TBOPYECKHUX 3aJJaHUH I10
MIOMCKY CIIOCOO0B
U3MEPEHMS] HEKOTOPBIX
buznuecKux
XapaKTepUCTHK,
HaIpUMep, pa3MepoB
MaJbiX 00bEKTOB
(BoJIOC, POBOJIOKA),
YAIEHHBIX O0BEKTOB,
OOJBIINUX PACCTOSTHUM,
MaJbIX IPOMEKYTKOB
BpemeHu. O0cyxaeHue
npeUiaraéMbIx
croco0oB

1.3

EcTtecTBeHHOHAy4YHBII
METO/]I IO3HAHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

BriaBmkeHHe THIIOTES,
OOBSACHSIIOLIUX MPOCTHIE
SBJICHUSI, HAIPUMEP: —
noyemy
OCTaHaBIIMBAETCS
JBIKYIIEECS 10




TOPU3OHTAIILHON
MIOBEPXHOCTH TEIIO; —
MOYEMY B JKaPKYIO
OOy B CBETJION
OZCKE POXIATHEN,
YEM B TEMHOM.
[Tpennosxxenue cnocoOoB
IIPOBEPKU TUIIOTE3.
[IpoBenenue
UCCJICIOBAHUS 110
MPOBEPKE KaKOUITHUOO
runotesbl. [locTpoeHue
MPOCTEUIINX MOJEIEH
buznyeckux sBIeHUH (B
BUJIE PUCYHKOB MJTU
CXEM), HallpuMep
najieHue mpeaIMeTa;
IIPSIMOJIMHEMHOE
pacnpocTpaHEHHE CBETA

Hroro no pazneny

6

Paspnen 2. IlepBoHayabHbIE CBEAEHHS 0 CTPOCHHH BellleCTBA

2.1

CrtpoeHue BeniecTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOXKHOCTEHN
coJiepKaHusl yueOHOro
IpeaMeTa uepes
JEMOHCTPALMIO JIETSIM
IPUMEPOB
OTBETCTBEHHOTO,




TPaKIaHCKOTO
MIOBEJICHHS, TIPOSIBIICHUS
YeJIOBEKOTIO0US
JTO0OPOCEePACYHOCTH,
yepes moadop
COOTBETCTBYIOIIHX
TEKCTOB JJIsl YTCHHS,
3a/1aq JijIsl pericHus,
MPOOJIEMHBIX CUTYaIUi
TSt OOCYKJIEHUSI B
KJ1acce;

22

JBr>xeHue u
B3aUMOJICIICTBUE YaCTHI]
BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Ha0mroneune n
00BsICHEHHE
OpOYHOBCKOTO
JBYOKEHUS U SIBJICHUS
nuddys3uu. [IpoBenenne
1 0OBSICHEHHE OIIBITOB
10 HAOJIIOIEHUIO
TEIUIOBOTO PACIITHPEHUS
ra3zoB. [IpoBenenue n
00BSICHEHHE OIBITOB 110
0OHApY>KCHHIO CHIT
MOJICKYJISIPHOTO
MPUTSDKEHUSA U
OTTaJIKUBaHU

23

ArperaTHble COCTOSIHUS
BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Omnmcanue (¢
HCMOJIb30BAHUEM
MPOCTBIX MOJIENEN)
OCHOBHBIX Pa3jinuuii B




CTPOCHHH Ta30B,
KUJKOCTEH U TBEPBIX
ten. O0bICHEHHE MAJIOH
C)KMMAeMOCTH
JKUJIKOCTEN U TBEPIBIX
TeN, 00ABIION
C)KMMAaeMOCTH T'a30B.
OOBacHEeHHE
coxpaHeHus1 (HOpMbI
TBEPIBIX TET U
TEKYUYECTH KUIKOCTH.
[IpoBeneHune onbITOB,
JIOKa3bIBAIOIINX, UYTO B
TBEPJIOM COCTOSTHUHN
BOJIBI YaCTHUIIBI
HaxXOJIATCS B CPETHEM
JajbIlIe IpyT OT Apyra
(TUTOTHOCTH MEHBIIIE),
YeM B JKUIKOM.
YcraHoBIIeHNE
B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU
arperaTHbIX COCTOSIHHUI
BOJBI U
CYIIIECTBOBAaHUEM
BOJ/IHBIX OPTaHU3MOB
(MC — Guonorus,

reorpadus)

Hroro no pasneny 5




Paznen 3. /IBu:keHue U B3auMoaeiicTBHE TeJl

Hccaenosanue
PaBHOMEPHOTO
JIBHOKEHUS,
OTIpEJICTICHUE €TO
MIPU3HAKOB.
Habmonenue
HEPaBHOMEPHOTO
IBIDKEHUA U
OTIpeJIeIICHUE €TO
OTJIMYHH OT
PaBHOMEPHOTO
JIBHOKCHHSL.
Ornpenenenne CKOpOCTH

PaBHOMEPHOTO
Bbu6mmoreka [JOK

JBIDKEHUS (IIapHuKa B
https://m.edsoo.ru/7f416194

3.1 Mexannueckoe OBMKEHIE 3

SKHIKOCTH, MOAEIN
AJICKTPUUYECKOTO
aBTOMOOWJIA U T.1.).
Onpenenenue cpeaHein
CKOPOCTH CKOJIb)KCHHUS
OpycKa WM [IapuKa o
HaKJIOHHOM IIJIOCKOCTHU
Pemenue 3amau Ha
ompeIeIICHUE TyTH,
CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO
IBIOKEHUSA. AHAITN3
rpaduKOB 3aBUCUMOCTH
MyTH U CKOPOCTH OT




BPECMCHU

32

Wuepnus, macca,
IUIOTHOCTE

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194

OOBsCHEHUE U
MIPOTHO3UPOBAHHE
SIBJICHUH,
00yCIIOBICHHBIX
WHEPIUEH, HanpuMep,
YTO MPOUCXOIUT MPH
TOPMOKEHUU WU
PE3KOM MaHEBpE
ABTOMOOWIISA, TOUEMY
HEBO3MO)KHO MI'HOBCHHO
MPEKPATUTh JBIKEHUE
Ha BEJIOCHTICC WITH
caMOKaTe U T. JI.
IIpoBenenue u ananus
OIIBITOB,
JIEMOHCTPHUPYIOIIIHX
WU3MEHEHHUE CKOPOCTH
JIBOKEHUS Tela B
pe3ysibTaTe NeMCTBUS HA
HETo JPYTuX Tell.
Pemrenue 3amau Ha
OTIpeIeTICHUE MACChI
Tena, ero o0béMa u
miotHocTul [poBeneHne
Y aHAJIU3 OIIBITOB,
JTEMOHCTPHUPYIOIIUX
3aBUCUMOCTDb U3MCHEHUS
CKOPOCTH TeJia OT €T0
MacChI MU




B3aMMOJICHCTBUH TEIL.
W3mepenue macchl Tena
Pa3TUYHBIMH
crroco0amm.
Ornpenenenue
IJIOTHOCTH Tejla B
pe3ynbTaTe H3MEPEHUs
€ro Macchl 1 00bEMa

33

Cua. Bunsr cun

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

N3yyenue
B3aUMOJICUCTBUS KaK
IPUYUHBI U3MEHEHUS
CKOPOCTH T€Jia WU €ro
nepopmanuu. Onucanue
pEAIbHBIX CUTyalui
B3aMMOJCHCTBHSI TEN C
IIOMOILIBIO MOJIENICH, B
KOTOPBIX BBOJUTCS
MOHSATHE U N300pakeHne
cuibl. M3yuenue cuisl
YIOPYTOCTH.
Hccenenosanue
3aBUCHUMOCTH CHJIBI
YOPYTOCTH OT
YAJUHEHHS] pE3UHOBOTO
LIHypa WU NPY>KUHBI (C
MIOCTPOEHUEM IpaduKa).
AHanu3 NpakTUYECKUX
CUTyaI1i, B KOTOPBIX
IIPOSIBIISIETCS JCHCTBUE
CHJIBI YIIPYTOCTH




(ynpyrocTs Msya,
KPOCCOBOK, BETOK
JepeBa u ap.). AHanu3
CUTYyaLHii, CBA3aHHBIX C
SIBJICHUEM TATOTEHHS.
OOBsgcHeHNE
OpOUTAIEHOTO
JIBWKEHUS IUIAHET C
HCITOIb30BAHHEM
SIBJICHHUS TATOTEHUS U
3aKOHA MHEPIIUH.
H3mepenue Beca Tena ¢
ITOMOILIBIO
JTUHAMOMETpA.
OO0oCcHOBaHHUE ATOTO
croco0a U3MEepeHHUSI.

Hroro no pazneny

21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH M Ta30B

4.1

[asnenue. [lepenaua
NaBJICHUS TBEPABIMU
TEJIaMH, ) KUAKOCTAMU U
razamu

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

AHanmu3 1 00bsICHEHUE
OTIBITOB M MPAKTHYECKUX
CUTYyallui, B KOTOPBIX
TPOSIBJISIETCSI CHJIA
nasyieHusi. O00CHOBaHUE
Croco00B YMEHbBIIICHUS
Y YBEIIMYCHUS
nasienus. M3ydenue
3aBHCUMOCTH JIaBJICHUS
ra3a ot o0béma u
TeMIepaTyphl.




Nzyuenue
ocobeHHOCTeH nepenadn
JIaBJICHUS TBEPIBIMU
TeJIaMU, )KUJIKOCTIMH U
razamu. OO0CHOBaHUE
pE3yIbTaTOB OIBITOB
0COOEHHOCTSIMU
CTPOCHHUS BEIIECTBA B
TBEPIOM, KUJIKOM U
razo00pa3HOM
COCTOSTHUSIX.
DKCHEepUMEHTAIbHOE
JI0Ka3aTeJIbCTBO 3aKOHA
[Tackans. Pemenue
3a71a4 Ha pacyeT
JIaBJICHUS TBEPIOrO Tela

4.2

Z[aBJ'IeHI/Ie KHUAKOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Hccnenopanue
3aBUCHUMOCTH JTaBJICHUS
JKUJIKOCTHU OT TTyOHHBI
MOTPY>KEHUS U
IJIOTHOCTH KHUJIKOCTH.
Habmronenue n
0OBsICHEHHE
TUAPOCTATUYECKOTO
napajgokca Ha OCHOBE
3akoHa Ilackans.
N3yuenue
COOOIIAIOIINXCS
cocynoB. Pemienue
3a/1a4 Ha pacuér




JIaBJIECHUS KHIKOCTH.
OObsicCHeHHE TTPUHIINTIA
NENCTBUS
THJIPABIUIECKOTO
npecca,
IMHEBMATHYECKHX
MaIlliH. AHaIN3 U
00BsICHEHHE
MPAKTUICCKUX
CUTYyaIuH,
JIEMOHCTPHUPYIOITUX
MPOSIBIICHUE JTaBJICHHUSI
JKMIKOCTH U 3aKOHA
[Tackans, HarpuMep
MIPOIIECCOB B OPTaHU3ME
npH TI1yOG0KOBOIHOM
HBIPSIHUU

4.3

ATMocdepHoe naBneHne

Bu6moreka [JOK
https://m.edsoo.ru/7f416194

OKCIIEpUMEHTAIIbHOE
oOHapy>KeHue
aTMoc(epHOTro
JIaBJIeHUS. AHAIIU3 U
00BSICHEHHE OIBITOB U
MIPAKTUYECKUXCUTY AL,
CBSI3aHHBIX C JIEHCTBUEM
aTMochepHOro
naBnenus. O0bsicHEHNE
CYIIIECTBOBaHHUS
atMocdepsl Ha 3emiie 1
HEKOTOPBIX IJIaHETaxX
WM e€ OTCYTCTBHS Ha




JIpYTHX TUTaHeTaX U
Jlyne. O0bscHeHHE
W3MEHEHUS TUIOTHOCTHU
aTMocQepsl ¢ BBICOTOH U
3aBHCUMOCTH
aTMochepHOTro
JTABJICHUS OT BBICOTEI.
Penrenue 3amau Ha
pacu€t atmocdepHoro
nasienus. Mzydyenue
ycTporicTBa 6apomeTpa-
aHepouja

44

JleficTBUE KUAKOCTH U
rasa Ha IIOTpy>KEHHOE B
HUX TEJIO

Bbu6moreka [JOK
https://m.edsoo.ru/7f416194

OKCIIEpUMEHTAIIbHOE
oOHapyXKeHHUe ACUCTBUS
JKUJIKOCTH U Ta3a Ha
IIOIPY>KEHHOE B HUX
terno. Onpeenenue
BBITAIKUBAIOIICH CHJIBI,
JICUCTBYIOILEH HA TEJIO,
MIOTPYKEHHOE B
JKUIKOCTh. [IpoBenenue
U 00CY>KJICHHE OIBITOB,
JIEMOHCTPHUPYIOIIHUX
3aBHCHUMOCTh
BBITAJIKHMBAIOIICH CHJIBI,
JIEUCTBYIOLLIEH Ha TENO B
KUJKOCTH, OT 00BEMaA
HOTpy>KEHHOU B
JKUJKOCTh YacTH TeJla U
OT IUIOTHOCTH




*)uakoctu. lIposepka
HE3aBUCUMOCTH
BBITAJIKMBAIOIIECH CHUIIBI,
JIEUCTBYIOLLIEH HA TEJNO B
JKUJKOCTH, OT MacChl
tena. Uccienopanue
3aBUCUMOCTH Beca Tena
B BOJIE OT 00bEMa
MOTpy>KEHHOU B
JKUJIKOCTh YacTH Tefa.

Hroro no pazneny

21

Pa3nes 5. PaGora n MomHOCTD. JHeprus

5.1

Pabora 1 momHocTh

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

DKCHepUMEHTAIbHOE
onpezesneHue
MEXaHUYECKON pabOThI
CHUJIBI TSYKECTHU NIPU
MaJICHUU TEJIa U CUJIBI
TpEHUS MIpU
paBHOMEPHOM
nepeMeNIeHUH Tella 1o
TOPU30OHTAIILHON
noBepxHoctu. Pacuér
MOIIHOCTH,
pa3BuUBaeMou IIpu
HoabEME IO JISCTHHIIE.
Pewenne 3amau Ha
pacy€T MEXaHUYECKOM
paboTHl ¥ MOIITHOCTH




52

HpOCTBIe MCXaHHU3MbI

Bbu6morexa [JOK
https://m.edsoo.ru/7f416194

Onpenenenue
BBIUTPHIIIA B CHIIE
MPOCTHIX MEXaHU3MOB
Ha IpUMEpE phlyara,
MOJIBMKHOTO U
HETOABIKHOTO OJIOKOB,
HAKJIOHHOM IIJIOCKOCTH.
HccenenoBanue ycnoBust
paBHOBECHS pblyara.
OOGHapy>keHHe CBOWCTB
MPOCTHIX MEXaHU3MOB B
Pa3TUYHBIX
WHCTPYMEHTAX U
PUCTIOCOOICHHUSX,
HCIIOJIB3yEMBIX B OBITY U
TEXHUKE, a TAKIKE B
JKUBBIX OpraHU3MaXx.
OKCIIEpUMEHTAIIbHOE
JI0KQ3aTeIILCTBO
paBeHCTBa padoT Ipu
MPUMEHEHUHU MPOCTHIX
MEXaHU3MOB.
Onpenenenne KITJ]
HaKJIOHHOM

IIocKocTH. Pemmenne
3a/1a4 Ha IPUMEHEHUE
MpaBujIa paBHOBECHS
ppluara 1 Ha pacyéT
KITJ

53

MexaHnuueckas OHEpruAa

bubmuoreka [JOK

SKCHepI/IMeHTaJ'ILHOG




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

onpeeseHue
M3MCHCHUS
KHHETUYECKON 1
MOTEHITHAITLHOM
SHEPIruU Teja MPHU €ro
CKaTBIBAaHUHM 110
HAKJIOHHOM INIOCKOCTH.
DopMyIUpOBaHKE HA
OCHOBE HCCJICIOBAaHUS
3aKOHA COXPaHCHUS
MEXaHUYECKON SHEPTUU.
OO6cyxeHne rpaHul]
MIPUMEHUMOCTH 3aKOHA
COXpAHEHUS SHEPTUH.
Pemenue 3amau ¢
HCIOJIb30BaHHEM 3aKOHA
COXpAaHEHUS SHEPTUU

Hroro no pasneny 12
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OBl OJI CTBO 68 1

YACOB 110 ITPOTPAMME




8 KUIACC

n/n

HaumeHoBanue pa3uesioB
U TeM NPOrpamMmbl

KoaunyecTBo 4acoB

Bcero
padoTbI

KonTpoabHsbie

IIpakTHyeckue
padoTbI

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/bHbIEC

pecypcbl

Buabl gessteabHOCTH
o0yyarouuxces ¢
ydyeToM padoueii
MPOrpamMMblI
BOCITUTAHUS

Pa3ne

71 1. TensioBble sIBJIeHUA

1.1

Ctpoenue u CBOMCTBa
BEIIIECTBA

bubmuoreka [JOK

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

Habmonenue,
MIPOBEJICHUE U
0OBSICHEHHE OIBITOB
10 HAOJII0IEHUIO
TEILJIOBOTO
pacIIMpeHusl Ta30B,
JKUIKOCTEH U
TBEPIBIX TEI.
OObsgcHeHnE
coxpaHeHHus1 00bEMa
TBEPIBIX TEI,
TEKYUYECTH YKUJIKOCTH
(B TOM uucIe,
Pa3HHIIBI B TEKYYECTH
JUTSL pa3HBIX
KUIKOCTEN),
JIaBJICHUS Ta3a.
[IpoBeneHue OMBITOB,
JEMOHCTPHPYFOIINX
3aBUCUMOCTh
JABJICHUS BO3[yXa OT




ero oobéMa u
HarpeBaHus WIN
OXJAXKJICHHS, H UX
00BSICHEHHE Ha
OCHOBE aTOMHO-
MOJIEKYJISIPHOTO
y4deHus. AHaIu3
MPaAKTUYECKUX
CUTYyallUid, CBSI3aHHBIX
CO CBOMCTBaMHM Ta30B,
JKUIKOCTEN U
TBEPIBIX TEI

1.2

TennoBsle MpOLECCHI

21

Bbu6moreka [JOK
https://m.edsoo.ru/7f4181ce

ObocHoBaHME MTPABUI
HU3MEPEHHUS
TEMITEPATYPBbI.
CpaBuenue
Pa3IMYHBIX CIIOCOOOB
MU3MEPEHUS M KA
TEMIIepPaTyphl.
HaOmroneune u
00BSICHEHHE OIBITOB,
JEMOHCTPHPYFOIINX
HU3MEHCHHE
BHYTpPEHHEH 3HEeprun
TeNla B pe3yJibTaTe
TETUIONepeIaun 1
paboThI BHEIITHUX
cun. Habmonenue u
0OBSICHEHHE OIBITOB,
o0CyXIeHue




MIPAKTHYECKHUX
CUTyaLuH,
JIEMOHCTPHUPYIOIINX
pa3iuyHbIe BUIbI
TeTUIoNepeiayuu:
TEIUIONPOBOAHOCTD,
KOHBEKIIHIO,
U3ITyYeHUeE.
UccnenoBanne
SIBJICHUS
TEII000MeHa TP
CMEILMBAHUHU
XOJIOJTHOM U ropsiueit
Boabl. Habmonenue
YCTaHOBJICHUS
TEIIOBOT'O
PaBHOBECHS MEKIY
ropsiye ¥ XO0JI0JHOMN
Bojoi. Onpenenenune
(u3mepeHue)
KOJIMYECTBA TEIUIOTHI,
IIOJIyYEHHOT'O BOJIOM
MpH Ter10o0MeHe ¢
HarpeThiM
METaJUIMYECKUM
LMTHH]IPOM.
Onpenenenue
(u3mepeHue)
yACIbHOU
TEIJIOEMKOCTH




BellecTBa. Pemenne
3a71a4, CBI3aHHBIX C
BBIYUCIIEHHEM
KOJIMYCCTBA TCIIJIIOTHI
U TeTIOEMKOCTH TIPU
TEIIOOOMEHE

Hroro no pazneny

28

Pa3nes 2. DiieKkTpU4ecKHe M1 MATHUTHBIE SIBJIE

HHUA

2.1

DNeKTpUYECKUE 3apsiibl.
3apspKeHHbIE Tela U UX
B3alMO/ICIICTBHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

HaOmronenne u
MIPOBEICHUE OIIBITOB
IO 3JIEKTPU3ALUU TEI
pu
CONPUKOCHOBEHUH U
WHIYKLAEH.
HabGmronenue u
0OBSICHEHHE
B3alMOJICHCTBHS
OJHOUMEHHO U
Pa3sHOMMEHHO
3apsSKEHHBIX Tell.
OObsIcHeHne
MPUHLINIA JEACTBUS
AJIEKTPOCKOTIA.
OO0OBsACHEHUE IBICHUN
AIEKTPHU3ALUU TIPU
CONPUKOCHOBEHUH
T€Jl U UHIYKIUEHN C
HCIOJIE30BAHUEM
3HAHUH O HOCHUTEIIIX




ANEKTPUIECKUX
3apsJI0B B BEILIECTBE.
Pacmo3naBanue u
0OBsICHEHHE SIBIEHUN
3EKTPU3aLUHU B
IIOBCEIHEBHOM
*kn3Hu. Habmonenue
H 00BSICHEHHUE
OITBITOB,
WUTFOCTPUPYIOIINX
3aKOH COXpaHEHUs
ANEKTPUIECKOTO
3apsina. HaGmronenue
OITBITOB IO
MO/ICTTUPOBAHUIO
CHJIOBBIX JIMHUH
AEKTPUYECKOTO
nons. Mccnenopanue
e CTBUA
AIEKTPUIECKOTO TOJIS
Ha MTPOBOJIHUKH 1
JTUDJICKTPUKU
®denepanbHast
pabouast mporpamma |
®usuka. 7-9 K1accel

G

22

IlocTosaHHBIN
ANEKTPUUECKUHN TOK

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

HabGmonenne
pa3J'II/I'~IHI>IX BHUI0B
JNEUCTBUA
ANEKTPUIECKOTO TOKA




1 0OHApYKCHHUE ITHX
BUJIOB JICHCTBUS B
OBCETHEBHOM
*ku3Hu. Habmonenue
BO3HUKHOBEHHUSI
ra3oBOro paspsaa u
AIEKTPUUECKOTO TOKA
B s)kuakoctu COopka u
HCIBITAHUE
AJIEKTPUYECKOHN LEeTH
MMOCTOSTHHOTO TOKA.
H3mepenue cuibl
TOKa aMIIEPMETPOM.
N3mepenne
BIEKTPUIECKOTO
HaIpsKEHUs
BOJITMETPOM.
[IpoBenenue u
0OBSICHEHHE OIIBITOB,
JIEMOHCTPUPYIOIINX
3aBUCUMOCTh
AEKTPUYECKOTO
COTPOTUBIICHUS
MIPOBOJIHUKA OT €Tr0
JUTUHBI, TUTOIAIN
MOTIEPEYHOTO CEYCHUS
Y MaTepuaia.
WcciaenoBanue
3aBUCHUMOCTH CHJIbI
TOKa, MPOTEKAIOIIETO




4yepes3 pe3ucTop, OT
COIIPOTHUBIICHUS
pe3ucropa u
HaIpsDKEHUs Ha
pesucrope. IIposepka
IIPABUJIA CIIOKCHHUSA
HaIPsHKEHUN IIPU
IIOCIIEI0BATENBHOM
COCIMHEHNH JIBYX
PE3UCTOPOB.
IIpoBepka mpaBuna
JUTSL CWJIBI TOKA TIPH
apasuIeIbHOM
COEIMHEHHNH
PE3UCTOPOB

2.3

MarauTHbIE SIBIICHHS

1.5

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

UccnenoBanne
MarduTHOT'O
B3aUMOJECHCTBUS
TIOCTOSTHHBIX
MarHuToB. M3yuenue
MarHMTHOTO IO
TIOCTOSTHHBIX
MarHuTOB MIPHU UX
00BEINHEHUY U
pa3ieneHun.
HccnenoBanne
MarduTHOI'O
B3aMMOJCHCTBHS
IIOCTOSIHHBIX
MarHuToB. M3yuenue




MarHUTHOTO TI0JIA
IMOCTOSIHHBIX
MarHuTOB TIPH UX
00bEeINHEHNH U
pa3eieHnN.
[IpoBenenune onbITOB
10 BU3yaJIU3alluu
TIOJIST TIOCTOSTHHBIX
MarHuToB. M3yuenune
SIBJICHUS
HaMarHUIUBaHH
BEIIECTBA.
HccaenoBanue
JIENCTBUSA
AJIEKTPUYECKOTO TOKa
Ha MarHUTHYIO
ctpenky. [IpoBenenue
OIILITOB,
JIEMOHCTPUPYIOIINX
3aBUCHMOCTD CHJIBI
B3aMMOJCHCTBHS
KaTYIIKA C TOKOM U
MarHMTa OT CHJIBI U
HaIpaBJICHUS TOKa B
KaTylIlKe. AHaIu3
CUTYaIHi
MPaKTHYECKOTO
MIPUMECHECHHUS
AJIEKTPOMArHuToB (B
OBITOBBIX




TEXHUYECKUX
YCTPOWCTBAX,
MIPOMBIIIUIEHHOCTH,
MEJIUIIUHE).
N3yuenue nenctBus
MarHuTHOTO TOJIA Ha
MIPOBOJIHUK C TOKOM.
N3ydenue nencTBus
AJEKTPOABUTATESL.
Nsmepenne KI1/]
AJIEKTPOJIBUTATEILHON
YCTaHOBKH.
Pacno3naBanue u
aQHAJIN3 Pa3TUIHBIX
MIPUMEHEHUI
3IIEKTPOIBUTaTENEH
(TpaHCnopT, OBITOBBIE
yCTpOMCTBaA U Ap.)

24

DNeKTpOMarHuTHast
WHIYKITUS

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

OMBITHI 11O
HCCIIEIOBAHUIO
SIBIICHUS
JJIEKTPOMAarHUTHOU
WHTyKLIHH:
HCCJICIOBAHNIE
W3MEHEHUI 3HAUECHUS
Y HaNpaBJICHUS
WHIYKIIMOHHOTO TOKa

Hroro no pazneny

37

PesepBHOE Bpemst




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

68

14.5




9 KITACC

Ne
n/u

HanMeHnoBanue
pa3aesioB U TeM
NPOrpaMmbIl

KoaunuyecTBo 4acoB

Bcero

KouTtpoJibHbIe
padoThbI

IIpakTH4eckune
padoThbI

DJIeKTPOHHbIE
(uudpossie)
o0pa3oBaTe/ibHbIE

pecypcsbl

BocnuTareJnHBIH
ACNeKT

Pa3snen 1. Mexannueckue iBJICHUA

1.1

MexaHu4uecKoe JBIKEHUE

M CIIOCOOBI €r0 OIUCaHHUA

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

AHanu3 u 00CyXIeHue
pa3IMYHBIX TPUMEPOB
MEXaHUYECKOTO
NBIKEHUA. AHAIN3 U
00CyKJIeHHEe CITIOCOOOB
OO0cyx1eHre TpaHHuIl
MPUMEHUMOCTH MOJICIH
«MaTepualbHasT TOYKAY.
Onucanue
MEXaHUIECKOTO
JBYOKCHUS Pa3THYHBIMU
cnocobamu (ypaBHEHHE,
Tabnwuia, rpaguk).
AHanmu3 )XU3HEHHBIX
CHUTyaInui, B KOTOPBIX
MIPOSIBIISIETCS
OTHOCHTEJILHOCTb
MEXaHUIECKOTO
nBrxenusa. HaOmronenne
MEXaHUIECKOTO
JIBUKCHHSI TeJa
OTHOCHTEIHHO Pa3HBIX




ten orcuéra. CpaBHEHHE
IIyTEH U TPAEKTOPUI
JBUKEHHS OJTHOTO U
TOTO e Tela
OTHOCUTEJIBHO Pa3HbIX
TeNn oTcuéra. AHanu3
Tekcra ["amunes 00
OTHOCHUTEIILHOCTH
JIBUKCHHSI; BBITTOJIHEHUE
3aJIaHAN 110 TEKCTY
(cMBICTIOBOE UTEHUE).
Ompenenenue cpeaHeit
CKOPOCTHU CKOJIBXKEHUS
OpycKa Ui ABUKCHUS
IapuKa 1o HaKJIOHHOM
miockocTu.OnpenenexHme
CKOPOCTH PaBHOMEPHOTO
JBIKEHUS (LIapUKa B
KUIKOCTH, MOJICTH
AIIEKTPUYECKOTO
aBTOMOOWJIS U T. I1.).
Onpenenenue nyTu,
MPONAEHHOTO 3a JaHHBIN
MIPOMEXKYTOK BPEMEHHU, U
CKOpPOCTH TeJa 1o
rpaduKy 3aBUCUMOCTH
MyTH PAaBHOMEPHOTO
JIBJKEHUSI OT BPEMEHHU.
OO6cyxneHue
BO3MO>KHBIX MPUHIIUIIOB




JeHCTBUS PUOOPOB,
U3MEPSIOLINX CKOPOCTh
(criuOMETpOB).
Beluucnenue nytu u
CKOpPOCTH IIpH
PaBHOYCKOPEHHOM
IIPSIMOJIUHEMHOM
JBUKEHUHM TeJa.
Onpenenenne
MIPOWUJIEHHOTO ITyTH U
YCKOPEHUS ABUKECHUS
Tena 1o rpaguxky
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
MIPSIMOJIMHEIHOTO
JIBHKEHUS T€IA OT
BpeMeHu. [IpoBepka
TUIIOTE3bI: €CIIU IpU
PaBHOYCKOPEHHOM
JIBIKEHUU 0€e3
Ha4yaJbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK psif
HEUYETHRIX YHCEII, TO
COOTBETCTBYIOIIE
IIPOMEXYTKH BPEMEHU
OJINHAKOBBI.

1.2

BzaumopeiicTBue Ten

20

but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

HaOmroneune n
00CYXIE€HHE OTBITOB C
JBY)KCHUEM Tela pu
YMCHBIICHUU BIIUSHHS




JIPYTUX TET,
MPETSITCTBYOLIUX
OBIDKEHUIO. AHAIN3
Tekcrta ["amunes ¢
OIIMCAaHUEM MBICIICHHOTO
IKCIIEPUMEHTA,
000CHOBEIBAIOIIIETO
3aKOH MHEPIINH;
BBITIOJTHEHHE 3aJaHUM 110
TEKCTY (CMBICIIOBOE
yrenue). O0cyxaeHne
BO3MO>KHOCTH
BBITIOJTHCHHS 3aKOHA
WHEPITUHU B PA3TUIHBIX
cHUCTEMax
orcuéra./lericTBus ¢
BEKTOPAMHU CHJT:
BBIIIOJIHEHHE 3aJaHHH T10
CIIOKEHMIO U
BBIYMTAHUIO BEKTOPOB.
HaOmronenue n/viu
MIPOBEJICHIE OMBITOB,
JIEMOHCTPHUPYIOITUX
3aBUCUMOCTb YCKOPEHHUS
TeJa OT MPUIIOKEHHOH K
HEMY CHJIbI U MAcCChl
Tena. AHaIu3 1
00BsICHEHHUE SIBIIEHUH C
HCHOJb30BaHUEM
BTOPOTO 3aKOHA




Herorona. Pemenue
3a/1a4y C UCIOJIb30BaHUEM
BTOPOTO 3aKOHA
HeroTona u npasuia
CJIOXKEHUS CUJI.
Onpenenenue
KECTKOCTH IIPY>KUHBI.
AHalu3 cuTyaluid, B
KOTOPBIX HAOIIOIA0TCS
yopyrue aedpopmaiiu, u
uX 0OBSICHEHUE C
HCIIOJIb30BAaHUEM 3aKOHA
I'yka. Pemenue 3anau ¢
HCIIOJIb30BAaHUEM 3aKOHA
I'yka. UccnenoBanue
3aBUCUMOCTH CHUJIbI
TPEHUS CKOJIBKEHUS OT
CHJIbl HOPMAJIBHOT'O
nasnenus. O0cyxeHre
pe3yJIbTaToB
UCCIIeZIOBaHMUSL.
Omnpenenenue
Kod(duImeHTa TpeHus
CKOJIbKEeHUA. M3MepeHne
CHUJIbI TPEHHUSI

MMOKOSI. AHAJIN3 CHUJI,
JIEUCTBYIOIUX HA TEJIO,
ITOKOSIIEECS Ha OIOpeE.
Ornpenenenue neHTpa
TSOKECTU PA3TUYHBIX TeJ




1.3

3aKOHBI COXPaHEHUS

10

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

HaOmronenue n
00CY>KJICHHE OMBITOB,
JIEMOHCTPHUPYIOLIUX
nepefavdy MMIyJbca Ipu
B3alMOJEICTBUHM TE,
3aKOH COXPAaHEHUs
UMITyJIbCA TIPU
a0COJIOTHO YIIPYTOM H
HEYIIPYTOM
B3aUMOJICVICTBUY TEII.
AHanu3 cuTyauui B
OKpPY’KaOIIEeH )KU3HU C
UCIIOJIb30BaHUEM 3aKOHA
COXpPaHEHUsI UMITYJIbCa.
PacniosnaBanue siBiieHus
PEaKTUBHOIO JABUXEHUS
B [IPUPOJIE€ U TEXHUKE.
IIpumeHeHue 3akoHa
COXPaHEHUS UMITYyJIbCa
JUIs pacuéra
pE3yIbTaTOB
B3aMMOJIeHCTBYS TeN (Ha
IIpUMepax HEyIpyroro
B3aMMO/ICHCTBH,
YIPYIOro HEHTPAIbHOIO
B3aUMOJICUCTBUS ABYX
OJIMHAKOBBIX TEJl, OJJHO
U3 KOTOPBIX
HEeNoJIBUXHO). Pemienue
3a/1a4 C UCHOJIb30BAaHUEM




3aKOHA COXPAHEHUS
umnyibca. OnpeneneHue
paboThI CUIIBI YIIPYTOCTH
Ipu oAbEME rpy3a ¢
UCIIOJIb30BAHUEM
HEIOJIBUKHOTO U
MOJIBMYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.
N3mepenune
MOTEHI[UAIIBHOW HEPI U1
Ypyro
nedOopMUPOBAHHOM
npyxuHsil3mepenne
KMHETUYECKON YHEPTUU
TeJa 1o JJINHE
TOPMO3HOTO ITyTH.
OKCIIEPUMEHTAIILHOE
CpPaBHEHUE U3MEHEHUs
IOTEHLUAIBHON U
KMHETUYECKON SHEPruit
Teja Mpy JIBUKEHUH 110
HAaKJIOHHOM TUIOCKOCTH.
OKCIepUMEHTaIbHas
MIPOBEPKA 3aKOHA
COXPAHEHUS
MEXaHUYECKON IHEPTrun
pu CBOOOTHOM
naaeHuu. llpumenenune
3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPIUH




JUT pacyéra
MOTEHLHAIBHON U
KMHETUYECKOW SHEprui
tena. Pemenue 3amau ¢
WCIIOJb30BAaHUEM 3aKOHA
COXpaHEHUs
MEXaHUYECKOW SHEPIUU

Hroro no pazneny
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Pa3zgen 2. MexaHuuecKue KoOJe0aHUuA U BOJ

HBbI

2.1

Mexanunueckue
KoJeOaHus

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

HaOmronenue konebanmit
MOJ IEHCTBUEM CHII
TSDKECTH U yIPYTOCTH U
0oOHapyXKeHHEe TIOJOOHBIX
KoJIEOAHHH B
OKPY’KaIOIIEeM MUDE.
Amnanns xonebaHui
rpy3a Ha HUTHU U Ha
npyxune. OnpeneneHue
YacTOThI KOJeOaHuH
MaTEMAaTHYECKOI0 U
MIPY>KUHHOTO

MAasITHUKOB.
HaOmonenue u
00BsICHEHHE SBJIECHUS
pe30HaHca.
Hccnenopanue
3aBHCHMOCTH IIEPUOJIa
KoJIcOaHui
[MOJBEMIEHHOTO K HUTH




rpy3a OT AJIUHBI
Hutu.IIpoBepka
HE3aBUCHUMOCTH MepHoaa
KoJIeOaHu# rpy3a,
[IOJIBELLIEHHOT'O K JIEHTE,
OT Macchl Ipy3a.
HaGmonenue u
00CyX/ICHHE OIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBHCUMOCTbH I€pro/ia
KOJICOAHUH TPYKUHHOTO
MasTHUKa OT MacChl
rpy3a U KECTKOCTH
npykuHbl. [[pumenenune
MaTeMaTH4eCKOro U
MPYXUHHOTO MasiTHUKOB
B Ka4eCcTBE MOJENEN 1JIs
onucaHus KoneOaHui B
OKpY KaroIleM MHUpe.
Pemenne 3amay,
CBSI3aHHBIX C
BBIUYHCIICHUEM WUJTU
OLICHKOM 4aCTOTBI
(mepuona) koyiebaHU
N3mepenne yckopeHust
CBOOOIHOTO MaICHUS

22

MexaHnyecKue BOJIHBI.
3ByK

but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

OO6Hapy>xeHne 1 aHaIu3
BOJIHOBBIX SIBJICHHH B
OKpY’KaloleM MUpe.
HaoOmronenue




pacrpocTpaHeHHS
MPOJOTBHBIX U
MOTIEPEYHbIX BOJIH (Ha
MOJIeTIN) U OOHapyKeHHE
aHAJIOTUYHBIX BUIOB
BOJIH B IIpUPOJIE (3BYK,
BOJIHBI Ha BOJIE).
Brrancnenve UTHHbBI
BOJIHBI I CKOPOCTH
pacrpocTpaHeHHS
3BYKOBBIX BOJIH.
DKcIepUMeHTaIbHOe
orpeziesieHUue TPaHHmIl
YaCTOTHI CIBIIIMMBIX
3BYKOBBIX KOJIeOaHUH.
Habmionenue
3aBHCUMOCTH BBICOTHI
3BYyKa OT YacCTOTHI (B TOM
qrcIe, ¢
UCTIOJIH30BAHUEM
MY3BIKATBHBIX
MHCTPYMEHTOB).
HaOmroneune n
00BSICHEHUE SIBJICHUS
aKyCTHUYECKOTO
pe3oHaHca. AHaIu3
OpPUTHHAIILHOTO TEKCTA,
MMOCBSIIIEHHOTO
MCIIOJb30BAHUIO 3BYKa
(w1 ynpTpa3ByKa) B




TEXHHKE (IXOJIOKAIHs,
yABTPa3BYK B MEIUIIMHE
U JIp.); BBITIOJIHEHUE
3a1aHUM 10 TEKCTY
(CMBICIIOBOE UTEHUE)

Uroro no pazneny
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Paznen 3. 3ﬂeKTp0MaFHI/ITHOB moJi€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

3.1

DNEeKTPOMArHUTHOE T0JIe
H DJICKTPOMArdHuTHBIC
BOJIHBI

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

[TocTpoenue
pacCyXJIeHUH,
000CHOBBIBAIOIINX
B3alMOCBS3b
ANEKTPUUECKOTO U
MAarHUTHOTO TOJEN.
DKCNepUMEHTAIBHOE
M3y4YECHUE CBOWCTB
AJIEKTPOMAarHUTHBIX
BOJIH (B TOM YHCIJIE C
MTOMOIIbI0 MOOMIIEHOTO
tenedoHa). AHaIIU3
PEHTTC€HOBCKUX CHUMKOB
YeJI0BEYECKOI0
opranusma. AHanaus
TEKCTOB, OIMHCHIBAIOIINX
IIPOSIBJICHUS
AJIEKTPOMAarHUTHOTO
U3IIy4YECHHs B IPUPOJIE:
JKUBBIE€ OPTaHU3MBI,
U3ITy4eHHS] HEOSCHBIX
TeJ (CMBICIIOBOE




yreHue). Pacio3naBanue
Y aHAJIN3 Pa3INYHbIX
IIPUMEHEHUN
AJIEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE.
N3ydeHune BOTHOBBIX
CBOWCTB cBeTa. Pemenue
3a/1a4y C UCIOJIb30BaHUEM
bopMyT 111 CKOPOCTH
AJIEKTPOMAarHUTHBIX
BOJIH, JUTMHBI BOJIHBI U
4acTOThI CBETA

Hroro no pazneny

Pa3zgen 4. CBeToBbI€C ABJICHUSA

4.1

3aKOHBI paclpOCTPAHEHUS
cBeTa

but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

HaGmnronenue oneIToB,
JIEMOHCTPHUPYIOITUX
SIBJICHHE
MPSIMOJIMHEIHOTO
pacrpocTpaHeHUs CBETa
(BO3HUKHOBEHHUE TCHU U
MOJIYTE€HH ), ¥ KX
HUHTEpIIpeTaus ¢
HCIOJIb30BAHUEM
MTOHSATHS CBETOBOT'O
ny4ya. OObsiICHEHHE U
MOJICTTUPOBAHNE
COJTHEYHOTO ¥ JTYHHOTO
3aTMEHUH.
Uccaenosanue




3aBHCUMOCTH yTIJia
OTpaXXEHUsI CBETOBOI'O
Jy4a OT yIJia MajeHusl.
N3yuenue cBoricTB
M300paKeHHsI B TNIOCKOM
3epkaiie. HaOmonenue u
OO0BSICHEHHE OTBITOB TIO
MOJTy4ECHHUIO
M300paKeHHI B
BOTHYTOM U BBITTYKJIOM
3epkasiax. Habmonenue
1 0OBSCHEHHE OIBITOB
O MPETOMJICHHUIO CBETa
Ha TPaHUIIC PA3TUIHBIX
cpell, B TOM YHCIIe
OTIBITOB C MOJIHBIM
BHYTPEHHUM
OTpa’KEHHEM.
UccnenoBanue
3aBHCUMOCTH yTIJia
MPEJIOMIIEHUS OT yIJia
MaJIeHUs CBETOBOTO JIyda
Ha TPaHULIE «BO3yX—
cTeko». Pacrio3naBanue
SBJICHUM OTpaXKCHUS U
MPEJIOMJICHUS CBETA B
MMOBCEIHEBHOM KU3HHU.
AHanu3 1 00bSICHCHHE
SIBJICHHSI OTITUYECKOTO
Mupaxa. Pemenue 3anau




C HUCIIOJBb30BaHHUCM
3daKOHOB OTPAKCHUA U
MPEJIOMJIICHUA CBECTA

42

JIMH3EI 1 OITHYECKHE
pUOOpPHI

bub6nunorexa LIOK
https://m.edsoo.ru/7f41a4a6

Ilonyuenue
n300paKeHHI ¢
MOMOIIIbIO coOUparolen
Y PaCCEMBAIOILEH JIMH3.
Omnpenenenue
(OKYCHOTO pacCTOSIHUS
Y ONITUYECKOU CHUIIBI
coOuparoIe JTUH3HI.
AHanu3 ycTpoucTBa U
MPUHIINIA JeHCTBUS
HEKOTOPBIX ONTUYECKUX
npubopoB:
¢doToamnmapara,
MHUKPOCKOIIA, TEJIECKOTIA.
N3yyenue mMozaenu riasza
KakK ONTHYECKOMN
CUCTEMBI. AHAIIN3
SIBJICHUI OJTM30PYKOCTH
U 1aJTbHO30PKOCTH,
MIPUHLINIIA JeHCTBUS
OYKOB

4.3

Pasnoxenue Oennoro csera
B CIICKTpP

but6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

HaoOmronenne
pasiokeHus 6enoro
CBETa B CIIEKTP.
HabGmronenue u
00BICHEHHE OITBLITOB I10




HOJy4YEeHHI0 Oenoro
CBETa IPU CIIOKEHUH
CBETa Pa3HbIX I[BETOB.
[IpoBenenue u
00BSICHEHHE ONBITOB IO
BOCTIPHSITHIO [[BETA
IPEMETOB MPH UX
HaOJII0JIEHUH Yepe3
IIBETOBBIE (DMIIBTPHI
(LIBETHBIE OYKH)

Hroro no pazneny
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Pa3nea 5. KpanroBble ABJICHUA

5.1

Hcnyckanne u
MOTJIONICHHUE CBETa
aTOMOM

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

OO6cyxneHue 1enu
onbiToB Pesepdopaa mo
HCCJICIOBAaHHUIO aTOMOB,
BBIIBIDKEHHUE TUIIOTE3 O
BO3MOJXKHBIX Pe3yJIbTaTax
OTIBITOB B 3aBUCHMOCTH
OT IPENO0JIAraeMoro
CTPOCHHSI aTOMOB,
dbopmynrpoBaHue
BBIBOJIOB U3 PE3YJIbTATOB
onbITOoB. OOCYXKIeHNE
MPOTUBOPEUUI
IUTAHETAPHON MOJIEIH
aToMa U OCHOBAHMH JIst
runoressl bopa o
CTallMOHAPHBIX OpOUTaX
AIIEKTPOHOB.




Hab6nronenue CrutonHseix
Y JINHCHYAThIX CIICKTPOB
U3JTyYCHHS Pa3TMYHbBIX
BerecTB. OObICHEHHE
JMHEWYATBIX CIIEKTPOB
W3JTyYCHHS

52

CTpOGHI/IC ATOMHOTO sapa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OO6cyxnenue
BO3MOXHBIX THIIOTE3 O
MOJIEJIIX CTPOCHUS SApa.
Omnpenenenue coctaBa
s7ep 1O 33JaHHBIM
MaCCOBBIM U 3aps0BbIM
YHCIaM U 110
TMIOJIOKECHHIO B
MIEPUOINYECKON CUCTEME
JJIEMEHTOB. AHaIU3
M3MEHEHHUs COCTaBa sJipa
U €0 MOJIOKEHHUS B
NIEPUOINYECKON CUCTEME
IPHU 0-PaIUOAKTUBHOCTH.
HccnenoBaHue TPEKOB 0
YaCTHIL 110 TOTOBBIM
¢doTtorpadusim.
OOHapy:xeHue u
U3MepeHne
paananroHHOro (oHa ¢
MOMOIIIBIO JT03UMETPA,
OIICHKA €T0
MHTEHCUBHOCTH. AHANu3
OMOJIOTUYECKUX




W3MEHEHMI,
MPOUCXOISIINX MO/
NEeNCTBUEM
PalOaKTUBHBIX
U3IIy4YEHUHN.
Hcnons3oBanue
PaIMOAKTUBHBIX
W3JIYYEHU B MEIUIIMHE

53

SAnepHble peakuyu

but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

Pemenue 3amau ¢
HCIIOJIb30BaHUEM
3aKOHOB COXPAHECHUS
MacCCOBBIX U 3apsI0OBBIX
qrcell Ha ONpPEeIICHNe
PEe3yIBTATOB SIIEPHBIX
peaKuuii; aHaIu3
BO3MO>KHOCTH WJIH
HEBO3MOXXHOCTH
AIEPHOU peaKIuu.
OneHka 3HEpruu CBSI3U
AJIep ¢ UCIIOJIB30BAHUEM
dbopmysel DUHIITEITHA.
O6cyxnenue
TIEPCTICKTHB
MCIIOJIb30BAHUS
YIPaBISIEMOTO
TEPMOSIEPHOTO CHHTE3A.
OO6cyxnenue
MPEUMYIIECTB U
HKOJIOTUYECKUX
po0JeM, CBA3aHHBIX C




SIIEPHOU DHEPTETUKON

Hroro no pazneny
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Pa3nes 6. IloBTopuTebHO-0000111a101MIT MOY.Ib

6.1

[ToBTOpEHME M
000011IeHHE COEPKAHUS
Kypca ¢usuku 3a 7-9
KJ1acc

but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

Brimonnenue y4eOHbIX
3ajaHuil, TPEOYIOIX
JIEMOHCTpALUH
KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX
€CTECTBEHHOHAYYHYO
IPaMOTHOCTb: —
MIPUMECHECHHUS
MOJIYYEHHBIX 3HAHUM J1JI51
Hay4YHOTO OOBSICHEHUS
(busznyecKuX SIBICHUN B
OKpY’KaroIIe npupoae,
B MOBCEJHEBHOM KU3HU
1 BBISIBJICHUSA
(bu3NYECKUX OCHOB psiaa
COBPEMEHHBIX
TEXHOJIOTHil; —
MIPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAIBHBIX
YMEHUU IS
HCCIIEIOBaHUS
(bU3HYeCcKuX SIBJICHUH, B
TOM YHCJIE JUIsl IPOBEPKU
TUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEH.
Pemenue pacuérubix




3aja4, B TOM YHUCJIe
MIPEIOIararoIInuX
UCTIOJIb30BaHUE
buznyeckux Mozenei u
OCHOBAHHBIX Ha
COJIEPIKAaHUU PA3ITUIHBIX
pa3nenoB Kypca GU3HNKH.
BrinonHenue u 3amura
TPYMIOBBIX WU
WH/IUBUTY ATbHBIX
MIPOEKTOB, CBSI3aHHBIX C
COJIep)KaHUEM Kypca
(1076320971

Hroro no pazneny

OBILIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME
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ITOYPOYHOE INIAHUPOBAHUME

7 KIIACC
Kouun4vecTBO yacoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontponbnbie | IlpakTtnueckue
n/n Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl

1 ®usznka — HayKa O Npupojie. SBIeHUs 1 0 0
TIPUPOIBI

2 DuU3NYECKHE SBICHUSA 1 0 0

3 ®u3nyuecKre BEIMUYUHbI U UX U3MEPEHUE 1 0 0
Ypok-uccnenosanue "M3mepenne

4 TEMIIEpaTypbl IIPU IIOMOLIH KU IKOCTHOI'O 1 0 1
TEPMOMETpa U AaTYMKa TeMIepaTypsl"

5 Mertobl Hay4HOTO MTo3HaHuA. OnucaHue 1 0 0 bubnunoreka LIOK
(bU3MYECKUX SBJICHUHN C TTIOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09{72a
Ypok-uccnenosanue "[IpoBepka rumoTessl:

6 JATBHOCTD MOJETA IIAPUKA, MTYIIEHHOTO 1 0 1
TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BeniectBa. ONbITHI,
7 OKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 0 0 Bubmorexa IIOK
P P https://m.edsoo.ru/ff09fe0a
BEIIIeCTBA
bubnunoreka LIOK

8 BHJKEHIE YaCTHUIl BEILIECTBA 1 0 0
A https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue « ONbITHI 10

9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS 1 0 1

Tra3oB»




10

AFp €raTHbIC COCTOSAHMA BCIICCTBA

Oco0EeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

but6mmoreka [IOK

11 O6006menue mo pazaeny «lleppoHavanbHbIC httns://m.edsoo.ru/f0a0378
CBEJICHUS O CTPOEHUU BELIECTBA»
2 Mexanndeckoe ABMxKeHUE. PaBHOMEpHOE 1 bubmuoreka [IOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
but6mmoreka [JOK
13 Cropocte. Eaumuipt ckopoctu https://m.edsoo.ru/ff0a079¢
14 Pacuer myTi 1 BpeMeHM IBUKEHUS Bubmroreia LIOK
https://m.edsoo.ru/ff0a0ae4
bubnuoreka [JOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH Tell hitos://m.edsoo ru/fi0a0c10
16 IInotHOCTH BemiecTBa. Pacuer Macchl u bubmuoreka [{OK
o0BeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTHU TBEPOTO TeJay
18 Pemenue 3amad no reme "IlnoTHOCTH butmmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHUKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlaGopartopHas pabota «3yuenue
20 3aBUCUMOCTH pacTsokeHus (aedopmariim)
MIPY>KUHBI OT MPUIIOKEHHON CHITBDY
21 [[“IBnenue TsroTenusi. Cuia TSxKECTH
CBsi3p M@Ky CUIION TSKECTH U Maccoil
22 tena. Bec Tena. Pemenune 3amad mo teme bubmmorexa [IOK
"Cria TscecTit” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha JpYIrHuX IUIaHEeTax. bu6mmorexa [LIOK




duznyeckue XApaKTCPHUCTUKHU TIIAHCT

https://m.edsoo.ru/ff0a1502

but6mmoreka [JOK
24 Mswmepetie ciu. JiHamomeTp https://m.edsoo.ru/ff0al8cc
25 Bec tena. Heecomocth bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
2% CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bu6mmoreka [HOK
OJHOM npsiMOM. PaBHOAEHCTBYIOIIAsA CHUIT https://m.edsoo.ru/ff0ala70
7 Pewienue 3amau o reme
"PaBHOnelcTBYIOIIAS CHIT"
)% Cuia TpeHus u e€ Bubl. TpeHue B Ipupoe bubmuorexa [{OK
U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlaGopaTtopHas paborta «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHSI OT bubnmnoreka [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOLIUXCS TOBEPXHOCTEN
30 PemeHHev 3a/1a4 Ha cv)npez[eneHI/Ie
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenue 3agau no remam: «Bec Tenay,
31 «I'paduueckoe nzobpaxxkenue cuim, «Cuib», bubmmorexa [IOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAs CHID»
KonTponbHas padboTa no Temam:
0 «MexaHunueckoe JBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduyeckoe
n300pakeHne cuin, « CHIIbI
3 JHasnenue. CriocoObl yMEHbIICHUS U but6mmoreka [IOK
YBEJINYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
4 JlaBiieHue ra3a. 3aBHCUMOCTD JIaBJICHUS Ta3a bubmuoreka [IOK

0T 00BEMa, TeMIIepaTypbl

https://m.edsoo.ru/ff0a2376




35 [Iepenaua naBieHus TBEPABIMU TEIIAMM, bubnuoteka [{OK
KUIKOCTSIMU U TazaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B KUIKOCTH U Ta3€, BBI3BAHHOE bubnnoreka [IOK
JIEUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no teme «JlaBieHue B bubmuoreka [IOK
SKHIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [HOK
38 Coobmatonmecs cocyas: httDs://m.edsocI_.Iru/fanZ97O
39 I'mapaBnuyeckuit npecc Bubmroreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [IopiHeBO )KUAKOCTHBIN
Hacoc
A1 ATmocdepa 3eMiH U IPUYKHBL €€ bu6munoreka LIOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3ayxa. ATMochepHOe aBiIcHHE Eifs?/?rifiifr?/lf(foa bsa
0 Nzmepenue atmocheproro nasieHus. Onpit bu6mmoreka [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMochepHoe JaBieHue bu6muoreka [IOK
Ha pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBuE )KUJIKOCTH U ra3a HA MOTPYyKEHHOE bubnmoreka [JOK
B HUX TeJO. ApXHMEIOBA CHJIa https://m.edsoo.ru/ff0a3276
43 JlabopartopHas pabota «OnpeneneHue bu6muoreka [IOK

BBITAJIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc




TCJIO, IOTI'PYKCHHOC B )KUIKOCTL»

JlabGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBICUMOCTH Beca Tella B

bubnuoreka LIOK

49 BOJIC OT 00bEMA MOTPYKEHHOH B )KHUIKOCTh ! https://m.edsoo.ru/ff0a3514
4acTH Tejiay
bubmunoreka IHOK
30 Hnaase rex 0 https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
ompeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3aga4d no tremam: «Ilnapanue
52 cynoB. Bo3nyxomaBanue», «/laBienue 0 bubmmorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEN, )KUIAKOCTENU U Ta30B)
53 Kontponbnas padota o teme «JlaBnenne 0
TBEPJIBIX TEJ, KUIKOCTEH U Ta30B»
butmmoreka [JOK
>4 Mexanmeckas pabora 0 https://m.edsoo.ru/ff0a3{82
bubnunoreka LIOK
33 MomsocTs. Expemitst MOMHOCTH 0 https://m.edsoo.ru/ff0a3{82
56 VYpoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BuBaeMoM MpH MobEME 10 JiecTHUIE"
57 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHOBecue 0
CHWJI Ha pbluare
Priuaru B TexHHKe, OBITY M IPUPOJIC.
58 JlabopaTopHas pabota «};/Iccnpez[iBaHMe 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUI PAaBHOBECHS pbIYyara
59 Pemenue 3agau no teme «YcioBus 0 bubmuoreka [IOK

PAaBHOBCCHUS pblyarar»

https://m.edsoo.ru/ff0a48a6




Koaddurment nosesnoro aercTeus

60 MexanusMma. JlaboparopHnas pabora 1 0.5
«M3mepenne KIIJl HaKJIOHHOM MIIOCKOCTH
61 Pemenue 3amau o reme "Pabora, | 0 bubmuorexa [{OK
MomHocTb, KITJT" https://m.edsoo.ru/ff0ad4c48
& Mexanundeckas sueprusi. Kunernueckas u | 0 bubnnoreka [OK
IIOTEHLUAJIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHs MEXaHUYECKON YHEPTUU 1 0 bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"OKCepUMEHTAJIBHOE OIIPEIEIICHUE
64 HU3MEHEHU KNHETHYECKON U MOTSHIINAIbHOU 1 1
SHEPTUH MPU CKATHIBAHUU TEJIA IO
HaKJOHHOM Tu1ocKoCcTH"
65 KonTponbhas padbota no teme «Pabora u | 0
MOIIIHOCTb. DHEPI U
66 PesepHbIii ypok. PaboTa ¢ TekcTamu mo | 0 bubnmnoreka [IOK
TeMe "MexaHnnueckoe JBHKeHue" https://m.edsoo.ru/ff0adee6
Pesepaubiit ypok. Pabota ¢ Tekctamu no
67 teMe "JlaBieHue TBEPIBIX TEN, )KUIKOCTEU U 1 0 buGnnorexa LIOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHrlit ypok. Paborta ¢ TekcTamu 1mo
68 1 0
teme "Pabora. MomHocTh. DHEeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KUIACC

KosmuecTBo yacoB DJIEeKTPOHHBIE
Ne uudposbie
Tema ypoka Konrpoububie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETHYECKOM TEOPUU U UX OTBITHBIC 1 0 0 buomorexa LIOK
P https://m.edsoo.ru/ff0a5256
MIOJTBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0
OOBsicHEeHHE CBOMCTB TBEPIOTO, KHUIKOTO U
3 ra3o00pa3HOro COCTOSTHUI BelllecTBa Ha i 0 0
OCHOBE MOJIOKEHUHM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHr
4 Mopenu TBEPIOTO, )KUIKOTO U 1 0 bu6nmoreka [IOK
ra3000pa3HOTo COCTOSHHI BelecTBa https://m.edsoo.ru/ff0a540e
5 Kpucranmmaeckue u amopdHbie Tena 1 bubmmorexa OK
P P https://m.edsoo.ru/ff0a5800
6 CmaurBaHMe U KallWJUBSIPHOCTb. 1 bu6mmoteka [{IOK
IIoBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacIIUpeHNE U CKATUE 1 bubmmoreia LOK
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEpaTypbl CO |
CKOPOCTbBIO TEIJIOBOI'O JBUKEHHSI YACTHLL
9 Buytpennsis sneprusi. CnocoObl H3MEHEHUs 1 bubnuorexa LIOK
BHYTPEHHEHN YHEPrUuu https://m.edsoo.ru/ff0a5c60
bubmuorexa [IOK
10 Buns! Teronepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpok-koudepenius "[IpakTuyeckoe
HCIIOJIb30BAHUE TEIJIOBBIX CBOWCTB BELIECTB
Y MaTepUaJIoB B LIEJSIX AHEprocoepexeHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

12 KonmuuectBo Temnotsl. Y aenbHast bubmuorexa [{JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OasiaHca. bu6mmoteka [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "HccnenoBanue

14 }IBHeIfI/I}I TI;HJ'IO(I))6MCH8. npu CMEHJPIB&!HHH Bubmmoreia LIOK

. N " https://m.edsoo.ru/ff0a6a98

XOJIOAHOU U TOpSTYEH BOJIBI
Pacyer konmdecTBa TEMIOTH, HEOOXOUMOTO

15 JUISl HAaTPEBAHMSI TeJla U BBIAEIISIEMOTO UM
NP OXJIKICHUN

16 JlaGopaTtopHnas pabota "Onpenenenue bu6mmoteka [IOK
YAEJIbHOU TEMI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOILIMBA. Y IeibHAs TEII0Ta bu6mmoreka [{JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX lien. VnenpHas Temiora bubmmorexa LIOK
ABTCHIS https://m.edsoo.ru/ff0a71d2

19 JlaboparopHast pabota "Onpenenenue bu6mmoteka [IOK
YAEJIbHOW TEIIOTHI TUIaBJIECHHMS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIINS. bubnuorexa LIOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas temnora

)1 napooOpa3oBaHUs U KOHJICHCAITUH. bubnuorexa [LIOK

3aBUCHMOCTh TEMIIEPATYPhI KUIICHHS OT
aTMoc(epHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota

" . bubmuorexa [{JOK
22 Ornpenenenre OTHOCUTENLHON BIaKHOCTH
" https://m.edsoo.ru/ff0a7628
BO3/yXa

” Pemenue 3aau Ha onpejenieHre BIaXKHOCTH
BO3/yXa
[TpunIUTIBI pabOTHI TEIJIOBBIX JABUTATEIICH.

24 [TapoBast Typ6uHa. J[Burarenb BHyTPEHHETO
CTOpaHUs

’5 KIIJI remoBoro asurareis. TemnnoBkie bubmuoreka [JOK
JIBUTATEIHN U 3alllUTa OKPY KAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEHUs U MPEBPAICHUs YSHEPTUU
B TEIUJIOBBIX MpoOLIEcCcax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
" bubnuorexa [JOK

27 TennoBele siBieHUs. 3MeHeHne

N " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHUM BeIllecTBa
Kontponbhas padota nmo teme "TermmoBsie
. but6mmoreka [IOK
28 ABJICHMs. [I3MEHEHHEe arperaTHbIX COCTOSTHUI
" https://m.edsoo.ru/ff0a86ae
BEILECTBA

29 Onexktpuzanus Ten. [[Ba pona
ANEKTPUUECKUX 3apsA0B

30 VYpok-uccienoBanue "IIeKTpu3aIus Tl
MHIYKIWEN U IPU CONTPUKOCHOBEHUNU"

31 B3anMopeiicTBue 3apsHKeHHBIX Tel. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noise. HanmpspkeHHOCTD

but6mmoreka [IOK
32 aNeKTpudecKkoro nois. [punnun
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINH SJIEKTPUUYECKUX MOJIEH
33 Hocurenu 3neKkTpuyecKkux 3apsaoB.




DneMeHTapHbIi 3apsaa. CTpoeHue aToma

4 [IpoBOIHUKY M TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHUs DJIEKTPUIECKOI0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMEHEHUE CBOMCTB bubmorexa [IOK
DJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJEKTPUYECKUH TOK, YCIIOBUS €TO
36 cyuiecTBoBaHus. UcTOUHUKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOIO TOKA
37 JleficTBHS 3NIEKTPUYECKOTO TOKa Bubmroreia LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlelictBue
38 AJEKTPUYECKOTrO NOJI Ha MPOBOJIHUKYU U 1
JUBIIEKTpUKN"
19 DJIEKTPUYECKHUM TOK B METaJIAX, KUJIKOCTAX bu6muoteka [IOK
Y razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKast 1enb U €€ COCTaBHBIC YacTH
Al Cuna toka. JlabopaTopHas paboTa 0.5 bu6mmoteka [IOK
"N3mMepeHue u peryiupoBaHue CUiIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BoabTmerp.
42 JlaGopaTtopHas pabota "M3mepenne u 0.5 buomorexa LOK
" https://m.edsoo.ru/ff0a%14
peryaupoBaHue HAMPSKEHUS
2 ConpoTHBiieHNE IPOBOJHUKA. Y IEIBHOE bubmmorexa [IOK
COIIPOTUBJICHUE BEIIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartophas pabota "3aBUCUMOCTb
44 AIEKTPUYECKOTO COMTPOTUBIICHUS ) bubnuotexa [JOK
[IPOBOJIHUKA OT €r0 JIMHBI, IO N https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOI0 CEUYEHHUsl U Marepuasia”
45 3aBUCHUMOCTD CHJIbI TOKA OT HAMPSKEHHUS. bu6mmoreka [{JOK




3akon Oma JjIsl y4acTKa 1enu

https://m.edsoo.ru/ff0aad44a

JlaGopaTtopHnas pabdota "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6mmoreka [IOK

46
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalnpspKeHUs: Ha pe3nctope”
47 [TocnenoBarenbHOE U apalieIbHOE
COEMHEHMSI IPOBOIHUKOB
JlaboparopHas padota "IIpoBepka mpaBmia
43 CIIOKEHUS HAIPsDKEHUN TIPH bubmuorexa [IOK
[OCJIEI0BATEIILHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB”
JlaboparopHas padota "IIpoBepka mpaBuia
bu6nuoreka [HOK
49 JUTSL CUJTBI TOKA IIPH MapajuieIbHOM hitos://m.ed 1 ff0aad]
s://m.edsoo.ru/ff0aadle
COEJUHEHUH PE3UCTOPOB"
50 Pemenue 3aay Ha npuMeHeHue 3akona Oma bu6nuoreka [HOK
JUI pa3jIMYHOrO COEAUHEHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOLITHOCTH JIEKTPUUYECKOTO TOKA. bu6mmoteka [IOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabora "OnpezneneHue bu6nuoreka [HOK
pabOTHI M MOIIHOCTH AJIEKTPHUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUUecKUe ey U MoTpeduTenu
. bu6mmoreka [{OK
53 AIIEKTpUYECKOi 3Hepruu B ObITy. KopoTkoe httos://med Hm/fﬁo b660
ps://m.edsoo. a
3aMbIKaHHE
[ToaroToBka K KOHTPOJIBHOM pabOTe MO TEMe
54 "DnekTpuueckue 3apsabpl. 3apsHKEHHbIE TEsa bubnuoteka [{OK
U UX B3auMojiercTBus. I1ocTOSHHEIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUNA TOK"
55 Kontponbhast pabota mo teme bubnuoteka [{JOK




"DnexkTpuuecKue 3apsaabl. 3apssKCHHBIC Tella
U UX B3auMojiercTBusl. IlocToOSHHBIN
ANEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 Ypok-uccienoBanue "M3ydeHue nonei 1 bu6mmoreka [JOK
MTOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTHoe nosne. MarautHoe nojie 3eMiu U bu6mmoreka [{JOK
€ro 3HauCHHUE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbIT Opcrena. MarauTHoe nose
bubmuoreka [JOK
59 ANEKTPUYECKOTO TOKa MarHuTHoe mnosie
https://m.edsoo.ru/ff0ac1d2
KaTyIIKH C TOKOM
[Ipumenenne PIeKTPOMAarHUTOB B TEXHHKE.
" o bubmuoreka [JOK
60 JlaboparopHas pabota "M3ydeHue aeiicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha TPOBOJAHHUK C TOKOM
DJEeKTpOABUTATENb MIOCTOSTHHOTO TOKA.
Hcnonp30BaHue 37€KTPOIBUTATENCH B
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE bubmmorexa LOK
yerp | P pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHCcTpyrpoBaHue U
u3yueHure paboThl AIEKTPOIBUTATENS"
& OnbiTel @apajes. 3aKOH JIEKTPOMArHUTHON
nHaykuu. [Ipasuno Jlenma
OnexTporeneparop. CrocoObl MOTy4YeHus
63 ANMEKTPUUECKON SHEPTUHU. DJICKTPOCTAHIIHH
Ha BO30OHOBJISIEMBIX UCTOUHHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DneKkTpuuecKrue U MarHUTHBIC SIBJICHUS "
65 Konrponbnas padora no teme bu6nuorexa [IOK

JICKTPHUYCCKUC U MAIrHUTHBIC ABJICHUA
"Oie €CKHE a € e "

https://m.edsoo.ru/ff0acb14




66 PesepBHbIit ypok. Pabora ¢ Tekctamu 1o ) bu6mmoreka [{JOK
teme "TeruioBbie siBICHUS" https://m.edsoo.ru/ff0acc5e
7 PesepBHbIii ypok. PabGoTa ¢ Tekctamu mo | bu6mmoteka [IOK
teMe "I1oCTOSHHBIN 31eKTpUIeCKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PabGoTta ¢ TekcTamu mo |
TeMe "MarauTHble SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KITACC

KosmuecTBo yacoB JIeKTPOHHbBIE
Ne undposbie
Tema ypoka Konrtpoabhbie | IIpakTuyeckue
n/n Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypcsl
1 Mexannyeckoe aBuxeHue. MarepuanbHas 1
TOUKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD | but6moreka [JOK
MEXaHUYECKOI0 IBHXKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IpAMOIMHENHOE TBUKEHHUE 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMeEpHOE NPAMOIUHENHOE IBUKEHUE. 1
CpenHsis U MTHOBEHHAsi CKOPOCTh
5 [IpsiMonMHEHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPSIMOJTUHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHus. ['paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
patoptaz b P bu6mmoreka 11OK
7 YCKOPEHHUS TeJIa IIPU PAaBHOYCKOPEHHOM 1 1
N " https://m.edsoo.ru/ff0adb18
JIBIDKCHUH T10 HAKJIOHHOM TJIOCKOCTH
8 CobOogunoe nanenue tei. OneiTel [anuies 1
PaBHOMEpHOE ABMXKEHUE TIO OKPYKHOCTH.
9 Ilepuon 1 yacrora obopammenus. Jlunenas u 1 bubmaorexa LIOK
P p ' https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlerTpOCTpEMHUTENIBHOE YCKOPEHUE 1
11 [lepsrlii 3akon HetoToHa. BekTop cuibl 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0ae612

P Bropoii 3akon HetoToHa. bubnmoreka [TOK
PaBHOelicTBYIOIIASA cHIta https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsoc{—.lru 0ac082
14 Pemenue 3a1a4 Ha NpUMEHEHNE 3aKOHOB bubmuorexa [JOK
Herorona https://m.edsoo.ru/ff0aebbe
Bbu6nuoreka [IOK
15 Chuia ynipyrocti. 3akot I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau no teme «Cusa ynpyrocTum»
17 JlaGopartopHas pabota «OnpeneneHue bu6mmoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka [IOK
18 CHia TpeHHs httos://m.edsoi—.lru/fanﬂ 38
19 Pewenue 3anau no reme «Cuia TpeHus» bubmiorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnunoreka [IOK
K03(ppuLmeHTa TpEeHUs CKOIbKEHHs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HeroTOHA. but6mmoreka [JOK
Cwuia ynpyroctu. Cuiia TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuia TSKECTH U 3aKOH BCEMUPHOTO bu6mmoreka [IOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHne Ten BOKpyT
23 rpaBuTanmoHHoro neHTpa (ComHedyHast
cuctema). ['amakTuxu"
4 Pemenue 3amau no teme "Cuna TSDKECTH U bu6mmoreka 11OK
3aKOH BCEMUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 [IepBast kocmMuyeckasi CKOPOCTb. bubnmoreka [OK




HeBecomocTs 1 neperpy3ku

https://m.edsoo.ru/ff0af33¢c

PaBHOBecue MaTepuabHOW TOUKH.
AoOcomoTHO TBEPIOE Tesio. PaBHOBecHe

bubnuoreka [IOK

26 o
TBEPJIOTO TeJNa C 3aKPETUIEHHOU OCHIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MowmeHnT cuisl. LleHTp TsKECTH
)% Pemenue 3amad mo teme "MOMEHT CHIEL bu6mmoreka 1IOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
29 "MexaHn4YecKoe JTBUKEHHE brbamorexa HOK
N A " ' https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten
KonTponbhas pabota no teme
" bubmuotexa [JOK
30 MexaHnueckoe OBIDKEHUE.
. " https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue Ten
Nmnynsc Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUsl UMITyJIbCa. YTIPYroe U bubmmorexa [OK
P g . by https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJICHCTBUE
0 Pewenue 3anau no teme "3akoH coXpaHeHUs bubnuorexa [JOK
uMITyJbca' https://m.edsoo.ru/ff0b096¢
13 VYpok-koHpepeHuus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bu6nmoreka 1IOK
34 Mexannyeckasi paboTa U MOLTHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaGota cuitbl TSKECTH, CHITBI YIPYTOCTH H bubmuotexa [JOK
CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «Onpenenenue
36 paboThI CUIIBI TPEHHUS IPU PABHOMEPHOM

JABMXXCHHH TCJIa I10 FOpHSOHT&J’IBHOﬁ




IMOBCPXHOCTH»

CBs13b 2Hepruu U padoThl. [loTeHManpHas

37
SHEPrust
18 Kunernueckas sneprus. Teopema o bubnnoreka [IOK
KMHETHYECKOW SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlabopaTtopHas paborta «/3y4ueHue 3akoHa bubnmoreka [JOK
COXPAHEHUS DHEPTUK) https://m.edsoo.ru/ffOb12fe
A1 KomnebaTenpbHOE IBHIKEHHUE U €T0 but6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
0 3aryxaromue Kojaebanus. BeiHyk1eHHbIE bubnunoreka [IOK
KojeOanus. Pe3onanc https://m.edsoo.ru/ff0b200
43 MareMaTH4ecKuil U NPy KUHHBIM MassTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh MEPUOIA
44 KOJIEOAHUM OT )KECTKOCTH MPYKUHBI 1 MaCChI bubmorexa HOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHrie 3HEpruu Np1 MEXaHUYECKHUX
KoJIe0aHUsIX
JlaGopaTopHas pabora «OnpeneneHue
46 ‘laCTOI”)FLI Hpne I/II)O a KOJ'Ie6aI:II/II71 MPY>KUHHOTO bubmmorexa [OK
pHoa Py https://m.edsoo.ru/ff0blaec
MasITHHKA)
JlabopaTtopHnas pabota «IIpoBepka
47 HGBaBI:/ICI/Il\IZOCTI/IpHe noja IfOJIegaHI/If/'I rpysa bubmorexa HOK
p pysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a»
Mexanndeckue BoJiHbI. CBOMCTBA
48 MexaHWuecKux BOJH. I[IpoionbHbIe U bubmorexa HOK
e https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHBIE BOJTHBI
49 VYpok-koH(pepeHus "MexaHnuecKue BOIHbI




B TBEpAOM Teie. CelicMuYecKre BOTHbBI"

50 3Byk. PactipocTpaHenue u oTpaxeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
5 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHI1 pe30HAHC
53 VYpoxk-koudepenius "YabTpa3ByK U bubnmoreka [JOK
UH(Pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[loaroroBka Kk KOHTPOJIBHOU pabOTE MO TEME
" bu6mmoreka [LIOK
54 3aKoHbI COXpaHeHusl. MexaHu4eckue
" https://m.edsoo.ru/ff0b25f0
KOJICOAHUS ¥ BOJHBI
KonrtponsHas padorta no Teme "3aKoHbI
55 coxpaHeHus. MexaHu4eckue KojieOaHus u
BOJIHBI"
56 DIIeKTPOMArHUTHOE T0JIE. bubnunoreka [IOK
DNEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBo¥iCcTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepenrus "[llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnosib30Banue bubnunoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yueHue cBONCTB
bub6mmoreka 1IOK
59 AJIEKTPOMATrHUTHBIX BOJH C TTIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3ana4 Ha onpeeseHne 4acToThl U
JUTMHBI 37IEKTPOMATrHUTHOM BOJIHBI
61 DNeKTpOMarHuTHasi pupoja CBeTa. bubnuorexa [{IOK

CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETa

https://m.edsoo.ru/ff0b31d0




Nctounuku cBeta. [IpsMonunerinoe

but6mmoreka [JOK

62 acrpoctpanenue csera. 3atMenusa ColHIa u
pactipoctp H https://m.edsoo.ru/ff0b3658
Jlynbl
3aKoH OTpaXkeHMs cBeTa. 3epkaia. Pemenue
bubnuoreka [IOK
63 3aJ1ay Ha IPUMCHEHHUE 3aKOHA OTPaKCHHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeta. 3aKOH MPENOMIICHUS bubnnorexa [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcmonp30Banne IOJTHOTO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTpPaXXEHUs B ONITUYECKUX CBETOBOAX
JlaGopaTtopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia IPEeOMIIEHHS] CBETOBOTO
Jdy4a OT yIJia MaJieHus Ha TpaHulle "BO3AyX-
crexno""
Ypok-koHpepenuus "Vicnons3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBSI3b"
Bbubmnunoreka IHOK
68 JImu3el. OniTnyeckast cujia JIMH3E 1
https://m.edsoo.ru/ff0b3f2¢c
bub6mmoreka 1IOK
69 IToctpoenne n300pakeHU B JIMH3AX
P p https://m.edsoo.ru/ff0b444a
JlaGopatopHas padora "Onpezerenue
70 dox EHorI()) aCSTO}IHI/IH u OII)'ITI/I‘{CCKOP'I CHIIBI bubmorera [IOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparoIen TUH3bI
71 Ypok-koHpepeHmus "OnTudeckre THH30BbIC bubnuorexa [{IOK
npuOopk!" https://m.edsoo.ru/ff0c0a7e
72 ['1a3 kak onTuueckas cucteMa. 3peHue bubmuotexa [JOK




https://m.edsoo.ru/ff0b4684

VYpok-koudepennus "Jlebekrsl 3penns. Kak

73 "
COXPAHUTh 3pEHHE
Paznoxxenue 6enoro cseta B crieKTp. OMBITHI
74 Hrerorona. CnokeHue CrieKTpaabHbIX IBETOB. bubmmorexa [OK
Jlcrepous creta https://m.edsoo.ru/ff0c0f4c
JlabopaTtopHas pab6ota "ONBITHI 110
75 pa3iioKEeHHUIO OeIoro cBeTa B CIEKTP U bubnuorexa [{IOK
BOCIIPUATHIO IBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IeHUH Yepe3 BETOBbIe (PUIbTphI”
VYpoxk-npaktukyM "BosgHOBBIE CBOMCTBa
76 CBeTa: Jucriepcusi, HHTepdepeHnns u
nudpaxius'
77 OmneiTel Pe3epdopaa u mianeTapHasi MOJIETb bubnmnoreka [OK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcenyckanue v norioneHne CBeTa arOMOM. bubnunoreka LIOK
KBanrtsl. JIuneiiuatelie criekTpsl https://m.edsoo.ru/ff0c144c
20 VYpoxk-npaktukyMm "HabmrogeHue ciekTpoB bubnunoreka [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atoMHoro sinpa. Hyknonnas bubnnoreka [IOK
MOJIC/b https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbie npeBpaieHus. M3otombl bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
24 Pemenne 3amau nmo treme: "PagnoakTUBHEIE bubnuoreka [IOK

npeBpareHus"

https://m.edsoo.ru/ff0c1b4a
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[Tepuox monypacnana

26 VYpoxk-koupepennus "PagnoakTuBHbIC bubnmoreka [TOK
U3IIy4YCHHs B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peaky. 3aKOHbI COXPAHEHUS bubnnoreka [IOK

87 3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 OHeprus cBA3M aTOMHBIX sep. CBsA3b MacChl bubnuoreka [IOK
U DHEPTUHU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "fAnepusie peakuun"

9 Peakuuu cunTesa u nenenus saep. bubnuorexa [{IOK
Ncrounnku sHeprun CoiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "AnepHas sHEpreTrUKa.

91 JleficTBUsA paguOAKTUBHBIX U3Iy4YE€HUN Ha
’KUBBIE OpraHU3MBbI"

[TonroroBka K KOHTPOJILHON paboTe MO TeMe

9 "DJIeKTpOMarHuTHOE TOJIE. bubnunoreka [IOK
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJIeHUs"

KonrtponbHas padora o teme

23 "DeKTpOMarHuTHOE TOJeE.
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
ABJieHUs"

o4 [ToBTOpenue, 06061eHue. Jlaboparopusie bubnuorexa [IOK
pabotsl 1o kypcey "Bzaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, o6o0meHue. Pemenne

95 pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110 TEME bubmmoreia LIOK
" " https://m.edsoo.ru/ff0c2572

TennoBsle mpoweccsl
9% [ToBTOpenue, 06o61eHue. Pemenue bu6nmoreka [IOK

PACUCTHBIX U KAYCCTBCHHLIX 3a/la4y IO TCME

https://m.edsoo.ru/ff0c2a22




"KIIJI TennoBeIX aBurarencii”
[ToBTOpeHue, o600IeHNE. Pemenue
bu6mmoreka 1IOK
97 pacUETHBIX U KQUECTBEHHBIX 3a7a4 M0 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anexTpoycTaHoBOK"

08 [ToBTOpeHue, 0600meHuE. JlabopaTopHbIe | 1 bubmuoreka [IOK
pabotsl o Kypcy "CBeroBble siBJIeHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpeHue, 0600meHue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXpPaHEHHUS B 1 bubmmorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTopenue, o6o0menue. Padora c 1 bu6nmoreka [IOK
texctamu 1o teme "Koiebanus v BoIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6ob6menue. Padora ¢ | bu6nuoreka [IOK
TekcTaMu 110 TeMe "CBeToBEIE sBIeHUS" https://m.edsoo.ru/ff0c3044
[ToBTopenue, o6o0menue. Padora c

102 TeKcTamMH 1o TeMe "KBaHTOBas U siaepHas 1
¢uznka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27







YYEBHO-METO/JIUYECKOE
OBECIIEYEHUE OBPA30BATEJLHOI'O

MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VAEHUKA

» dmsuka, 7 xknacc/ [epeimkuna A.B., OGIIeCTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkimonepHoe oduiectBo «M3narenscTBo

«IIpocsenieHne»

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

['opes JI.A. 3anuMaTenbHBIC OMBITHI IO (PU3UKE
CremnanoB C.B., CmupnoB C.A. JlabopaTtopHbIif mpakTuKyM 10 (pusuke. Cemke

A.W. - Hecranmaptaele 3aaaun no pusuke (B momours yuutento) - 2007

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

http://school-collection.edu.ru/catalog/

http://fcior.edu.ru/catalog.page

http://elfiz.ru/

http://class - fizika.narod.ru/index.htm

http://www.fizika.ru/index.php
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