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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yu€roM (eaepanbHOi pabodeii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusuka.

[Iporpamma 10 (Qusnke Ha ypOBHE OCHOBHOIO 0O0IEero o00pa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHMM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTE€NbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yueroMm (eaepaabHOil paboueil mporpaMMbl BOCIIUTAHUS U
KOHUENIMHU penojaBanus yueOHoro npeamera «Duznka.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QOpMUpOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOY4YalOIIMXCSl U OpPraHU3alUI0 H3y4eHUs
¢u3MKN Ha NEATENbHOCTHOW OCHOBE. B mporpamme mo (u3uKe Yy4YHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu Tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOYyUEHHUs], a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no pusuke ycraHaBiIMBaeT pacupeiesieHue yueOHOro Marepuana
1o rojaMm oOy4yeHus (Mo Kjaccam), mpejyiaraeT MpuMEPHYI0 MOCIeA0BaTebHOCTh
M3Yy4EHHs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS NPEIMETHOr'O COJCPXKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00y4aronuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0O OKa3aHUS METOAUYECKOM
MOMOIIIY YYUTENIO B CO3/IaHUU paboyeil mporpaMmbl 0 y4€OHOMY HPEIMETY.

dwusuKa SBISIETCA CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB H
SBJICHUN, W3y4YaeMbIX XHUMHEH, Ouosoruen, acTpoHOMUEeW U  (pu3UUECcKo
reorpadguei, BHOCUT BKJIAQJ B  €CTECTBEHHOHAyYHYIO KAapTUHY  MHpa,
IIPEIOCTaBIsAET HamOojee sSCHble O0pa3lbl NPUMEHEHHs HAyYHOrO METoJa
NO3HAHUs, TO €CTh CI10cO0a MOIYYeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TNIaBHBIX 3a/ad (PU3MYECKOro OO0pa3oBaHUsl B CTPYKType OOIIETro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yyenne @usuku Ha 0a30BOM YpOBHE NpENANoOiaraeT OBJIAJICHUE
CIEIYIOUUMH KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMU E€CTECTBEHHOHAYUHYIO
IpPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OLICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL HAHHBIC KW HCIIOIIB30BATh HAYYHBIC J0KaA3aTCIIbCTBA
AJI1 TIOJTYYCHUA BBIBOOBY.

[lenn wu3yueHuss (Pu3NKK HA YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
OlpenesieHbl B KOHIICTIIIMM TIperojaBaHus ydeOHoro mnpeamera «Du3mka» B
o0Opa3oBaTenbHBIX oOpraHm3anusx Poccwiickoii denepamuu, pearu3yrONUX
OCHOBHBIE 00111€00pa30BaTENbHbIEC MPOTPAMMEBI.

Lenu uzyuyeHust puU3uKu:

npuoOpeTeHHEe WHTEepeca M CTPEMIJICHUS OOYdYarolIuXCsi K HaydHOMY
U3yUYCHHUIO TIPUPOABI, Pa3BUTHE HUX MHTEIUICKTYAJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIe IMO3HAHUS U (POPMHUPOBAHUE
MCCIIEIOBATEIBLCKOT0 OTHOLLICHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMupoOBaHWE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4deHUs
OCHOB CTPOCHWMSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHue MPEACTABICHUN O poiin (PUMKU ISl Pa3BUTHUSL JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUil;

pa3BUTHE  TIPEACTABICHHMM O  BO3MOXHBIX  cepax  Oymymiei
podeCCHOHATBLHON JISATEIbHOCTH, CBA3aHHON ¢ (PM3MKOM, MOJATOTOBKA K
nanabHeneMy 00y4eHUIO B 3TOM HaIlpaBJICHUH.

JIoCTH)KEHHE STUX IeJied MporpaMMbl 10 (U3MKE HAa YPOBHE OCHOBHOIO
oOrmrero o0pazoBaHus 0OECIIEYMBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

MpUOOpEeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM BEMIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

NIpUOOPETCHNE YMEHUI OMUCHIBAaTh M OOBSCHATH (DU3MUECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUIA;

OCBOCHHE METOJIOB pCIICHUS TPOCTEHIMX pacYETHBIX 3a7ad C
UCTIOIh30BaHUEM du3nIECKUX MOJIEIICH, TBOPYECKUX U
MIPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOIIOIATh MPUPOIHBIC SIBJICHUS W BHITIOIHATH OTIBITHI,
nabopaTtopHbie  pabOTBl W AKCHEPUMEHTAJIbHBIE HCCIEIOBaHUS C
UCTIOH30BAaHUEM H3MEPUTEIHHBIX IPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ mHPoOpMalueld (HU3NIECKOro COACpKaAHUS,
BKJIFOYast MH()OPMAITUIO O COBPEMEHHBIX JOCTKEHUSAX (U3NKH, aHATIN3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cpepamu npodhecCHOHATBHOM AeATeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.



OO6m1ee yrciio YacoB, PEKOMEHIOBAHHBIX JIJIsl M3yueHUs GU3MKU Ha 0a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 gacoB (2 yaca B Hemento), B 8 kiracce — 68
gacoB (2 uwaca B Heaemo), B 9 kmacce — 102 uvaca (3 uaca B Hememo).

[Ipennaraemsiii B mporpamMmme no (U3MKE MepedeHb JadopaTOpHbIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIaTEIbHBIM, YUUTENb JEJIaeT BHIOOP MpU MPOBEIECHUU
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOECHHOCTEM
00yJarouuxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJlaHUi, MpeaaraéMblXx B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 1Mo (PU3UKE.

Pabouas mnporpamMmmMa 1o mpeaMeTy COCTaBlieHa C Y4YeToM pabouei
IpOorpaMMbl BOCIIUTAHUS IIKOJIBI.



COAEPKAHUE OBYYEHMUA

7 KIIACC
Du3uKa U eé poJib B IO3HAHUM OKPY’KaIOLIero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbsl. OHU3NYECKUE SABICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BenuuuHbL. W3mepenue ¢usznueckux BenuunH. Dusznueckue
npudopsl. [Torpemuocts n3mepennit MexxayHapoiHasi CUCTeMa €UHUII.

Kak ¢usuka u Jpyrue eCTECTBEHHbIE HAyKHM H3Yy4alOT MPHUPOLY.
EcTecTBeHHOHAy4YHBIII METOJ TMO3HAHUA: HAOIIOJEHUE, TOCTAHOBKA HAYYHOI'O
BOINPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HabmogaemMoro aBineHus. Onucanne GU3NIECKUX SIBICHUN C TTOMOILBIO MOAeNei

Jemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUYECKHWE, MAarHUTHbIC, CBETOBBIC

SIBJICHUSL.
2. @usnyeckue NpudOpkI U MpoIeaypa MpsSMbIX U3MEPEHHI aHaJTIOrOBBIM U
UG POBBIM MPUOOPOM.

Jlabopamopnsie pabomost u onvimol.

1. OmnpeneneHue LEHbI ASTEHUS IKaJIbl U3MEPUTEIHLHOTO MTPHOOpa.

2. H3mepeHune pacCcTOsTHUM.

3. UN3mepenue 00bEMa KUIKOCTH U TBEPIOTO TENA.

4. OmnpeneneHue pa3MepoB MalbIX TE.

5. M3mepenue temieparypsl HpU IOMOIIM >KUAKOCTHOIO TEPMOMETpPA H

JNAaTYUKA TEMIEPATYPHI.
6. [IpoBeneHne wnccieqoOBaHUS IO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
HIapyKa, MyIEHHOTO0 TOPU30HTAILHO, TeM OOJibllle, YeM OOoJibIlle BhICOTA
IIyCKa.
IlepBoHaYaabHBIE CBEIeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepbl. OIbITHI,
JOKa3bIBAIOIINAE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactun BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHS YacTUL[ C
temrneparypoil. bpoyHoBckoe nBmxenue, auddysus. BzaumoneiictBue uacTuil
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE ra30B, >KMIKOCTEH M TBEPIBIX
(kpucTaymuuecknx) Teia. B3auMoCBsI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jlemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOIO IBHKEHHUS.

2. Habmroaenue nuddysun.



3. HaOmronenue SIBJICHUM, OO BSICHATOLINXCS MPUTSIKECHUEM WIN

OTTAJIKMBAHUEM 4aCTHUIl BEIICCTBA.

Jlabopamopnsie pabomost u onvimol.
1. Ouenka Juamerpa aToMa METOJIOM PAI0B  (C  HCHOJB30BAHUEM

dororpaduii).

2. OmnbITHI IO HAOJIOICHUIO TEIIOBOTO PACIITUPECHUS Ta30B.

3. OnBITHI 110 OOHAPYKEHUIO JEHCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSIKEHUSI.
JIBU:KeHMe M B3aUMOIeCTBHE TeJl.

MexaHn4yeckoe IBUXECHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKEHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JABWXKeHHH. Pacuer mytu u
BPEMEHU JIBUKEHUS.

SIBiieHue WHEpUUU. 3aKOH WHEpUMH. B3aumojaeicTBue Ten Kak MNpUYrHa
U3MEHEHMUSI CKOPOCTH JIBMIKEHHUsSI TeJl. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €AUHUIIE
0o0BbeMa BelecTna.

Cuna kak xapakTepUCTHUKa B3auMojAeicTBUA Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3mepenue cuibl ¢ TOMOLIBIO JUHAMOMETpA. fIBIIEHHE TATOTECHHS W Cuia
TspkecTH. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Cnoxenune
CWJI, HalpaBJICHHBIX MO OJHOW mpsiMoi. PaBHOnelcTByromasa cwi. Cuia TpeHus.
TpeHune CKONMbKEHUS U TPEHUE MOKOS. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1
2
3
4.
5
6

Habntonenne MexaHnyeckoro ABMKEHUS TeJa.

N3mMepeHne ckopocTu NpSIMOJIMHERHOTO JBUKEHUS.
HaGmonenue siBiieHus: HTHEPLUHL.

HaGmtonenmne n3meHeHus: CKOpOCTH TIPU B3aUMOJICHCTBHH TEIL.
CpaBHeHHME Macc MO B3aUMOAECHCTBHUIO TEJL.

CroxeHue cui, HanpaBJIEHHBIX 110 OJAHOM MPSMOM.

Jlabopamopnsie pabomout u onvimol.

1.

Omnpenenenre CKOPOCTH PaBHOMEPHOI'O IBHKEHHUS (IIapHUKa B )KUIKOCTH,
MOJIEJIU JIEKTPUYECKOI0 aBTOMOOWIIS M TaK J1ajiee).

Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WIM IIapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPAOTO TENA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (aedopmaiun)
HPY>KUHBI OT IPUI0KEHHON CUIIBI.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIBKEHHS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEN.

JlaByieHue TBEPABIX TeJl, KUIKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHbIIICHUS U YBEIUUYEHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT oObema, Temmneparypsl. llepenaua naBieHUs
TBEPABIMU TEJIAMM, KUIAKOCTAMM M raszamu. 3akoH Ilackans. [IHeBMarnueckue
MaIIHbL. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TiyOuHbI. ['mapocraTnyeckuit
napajokc. CooOuratoniuecst cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe naBieHue. [IpuumHbBI cyliecTBoBaHUS
BO3yIIHOM oOonouku 3emau. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJjeHUs. 3aBUCUMOCTh aTMOC(EPHOTO IaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MepeHus: aTMOC()EpHOro JTaBICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Jemoncmpauuu.

A L S o

~

3aBUCUMOCTb JIABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHus KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyibl.

I'mppasinueckuit npecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHUJIBI OT 00bEMa MOrPYKEHHON 4YacTu
Te€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEHN CUIIBI BECY BBITECHEHHOW KUAKOCTH.
YcnoBue nuaBaHus TEN: IUIaBaHUE WIH IIOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS IIOTHOCTEMN TENA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimol.

1.

3.

5.

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B
JKHJIKOCTh YaCTH TeJa.

Onpenenenue  BBITAJKUBAIOIIECH  CHJBI, JEWCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B JKUIAKOCTb.

ITIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, JEHCTBYIOIIECH Ha TEJIO
B ’KMJKOCTH, OT MaccChl Teja.

OnbIThl, JEMOHCTPUPYIOIIWE 3aBUCHMOCTH  BBITAJIKMBAIOIIEH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOrPYKEHHOW B
JKHJIKOCTh YaCTH T€Ja U OT INIOTHOCTH KHJIKOCTH.

KonctpyupoBanne apeomerpa WIH KOHCTPYHPOBAaHHUE JIOJKH U
ONpeaesieHnuE €€ rpy30Mn0AbEMHOCTH.

Pa0dora U MOLHOCTB. JHEPrus.

Mexanundeckast pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCThb. I[IpaBumio
paBHOBecusi pblyara. lIlpuMeHeHue TmpaBuja pPaBHOBECHS pblyara K OJIOKY.



«3onotoe mpaBwiio» MexaHuku. KosdduumeHnt monesHoro nedctBus (naisee —
KIII) mpocthix MexaHu3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHIHMAIBHAS OJHEPTUS.
[IpeBpalieHre OIHOTO BUIa MEXaHUYECKOW IHEPTUH B IPYTOi. 3aKOH COXPAHEHUS
SHEPIUMU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimul.

1. Omnpenenenue pabOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JBM)KEHHU Tella

10 TOPU3OHTAIBHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuid paBHOBECHS pblyara.

3. H3mepenue KII/] HakIIOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHECHUSI MEXaHUYECKOU SHEPTUH.

8 KJIACC

TensioBbie ABIEHMS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOpUU CTPOEHUS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, >XKHIKOTO M Ta3000pa3HOr0 COCTOSHHUH BEILECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIOKEHUN MOJIEKYJSIPHO-KMHETHYECKOW TEOPUHU.
CmaurBaHNe U KaNWUISIPHBIE SIBIEHUS. TernoBoe paciIupeHe U CKaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBUKEHUS
yactull. BuyTpenHss »sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpruu:
TEeIuIonepeaaya U COBEPILIEHUE paboTHL. Buibt TEIUIONIEPEAAYH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyYEHUE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BelEeCTBA. TerIoo0MeH U
TEIUVIOBOE paBHOBECHE. YpaBHEHHME TEIUIOBOro OanaHca. IlnaBnenwe u
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. Y ENbHAs TEIUIOTA IUIABJICHUS.
ITapooOpa3oBanne m koHaecHcanusa. Mcnapenme. Kunenue. YnmenpHas Temuiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpAaTypbl KHIIEHHS OT aTMOC(EpHOro
JTABJICHHUS.

BnaxnocTh Bo3ayXa.

OHeprus TOIUIUBA. Y IeJIbHAs TEIUIOTa CrOpaHusl.

[Ipununer paGotsel TemnoBbix aurareneit KIIJ[ rtermoBoro pasurarens.
TeruoBble NBUraTeIy U 3allATa OKPYXKAIOLIEH CPEBL.

3aKOH COXpPAHEHHUS U MPEBPAIIEHUS YHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaOmonenne OpoyHOBCKOTO JBUKEHUSI.
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10.
11.
12.
13.

Hab6monenune nuddys3un.

Habmronenue sBieHui cMauuBaHus U KaWJUISPHBIX SIBJICHUH.
Habmronenue TemioBoro pacuimpeHus Tell.

N3MeHnenne naBiieHHs rasa Npu MU3MEHEHHHM 00bEMa M HAarpeBaHUU WIIH
OXJIXKICHUU.

[IpaBuna u3mMepeHus TeEMIEPaTyphbl.

Bunbl Teronepenaymn.

OxnaxxaeHue Npu COBEPIIIEHUU PaOOTHI.

Harpesanwe ripu coBepiiieHnr padoThl BHEITHUMH CHIIAMHU.
CpaBHeHue TE0EMKOCTEN Pa3INYHbIX BEIIECTB.
Habmronenne kunenus.

HabmroeHne mocTossHCTBa TeMIIEpaTyphl IIPH TUIaBJICHUH.
Mopaenu TEIIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomout u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITI 1O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOT'O MPUTSKEHUS.
OnbITHI 110 BIpAIIMBAaHUIO KPUCTAIIOB TTIOBAPEHHOM COJIM WM caxapa.
OnpIThl 110 HAOIIOJICHUIO TEIUIOBOTO PACIIUPEHUS T'a30B, KUAKOCTEH U
TBEPABIX TEIL.

OnpeneneHue aaBieHUs BO3AyXa B Oa/IOHE HITPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro
00bEMa U HArpEeBAHUS WUJIU OXJIAXKICHHUS.

[IpoBepka rumore3nl IMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPHI.

HaGnionenne w3MeHeHHs BHYTPEHHEM JHEPrud Tella B PeE3yJbTare
TeIIoNepeaur M pabOThl BHEITHUX CHJI.

UccnenoBanue sBieHUs TEII000MEHA MPU CMEIIMBAHUU XOJOJHOU U
ropsiuYeu BOJIBI.

OnpeneneHde  KOJWYeCTBa  TEIUIOTHI, IOJIYYEHHOrO  BOJOW  MpH
TEIIOOOMEHE C HarpeThIM METAJTNYECKUM ITUIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca UCHapeHusl.

OnpeneneHne OTHOCUTEIbHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaenpHON TEMIOTHI IJIaBICHUS JIbA.

DJIeKTPUYeCKHe 1 MATHUTHbIE SIBJICHMS.

Onextpusanms Ten. J[Ba poxa 3JIEKTPUYECKHMX 3apsaoB. B3aummonencTsue
3apsoKeHHbIX Ted. 3akoH KynmoHa (3aBHCHUMOCTh CHJIBI  B3aUMOJEWUCTBHUS
3apSKEHHBIX TEJ OT BETUYUHBI 3apsII0B U PACCTOSHUS MEXKIY TEJIAMH).

Onekrpuueckoe mnoine. Hanpsok€HHOCTH anekTpudeckoro mnois. IIpuHoumn
CYINEPIO3UILINHU HIEKTPUUECKUX ITOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOHPNEKTPUKU. 3aKOH  COXpPAaHEHUS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUUYECKOTO TOKa.
HMCTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B HKHUJIKOCTSIX U razax.

Onektpuueckags uenb. Cuina  ToOka.  DIEKTPUYECKOE  HAIpsHKEHHE.
ComnpoTuBIE€HHE TMPOBOJHUKA. Y AEIBHOE COMPOTHUBJICHHE BeliecTBa. 3akoH Oma
o ydactka nenu. llocnepmoBarenbHOe M mapajuiebHOE  COEIUHEHUE
MIPOBOJHUKOB.

PaGora ® MONIIHOCTH »dJEKTpUYECKoro Toka. 3akoH Jlxoymns—JleHma.
DneKTpuvecKre Ienu U MoTpeOUuTenu deKTpudecko sHeprun B ObiTy. Kopotkoe
3aMbIKaHHE.

[TocTtosiHHble ~ MarHuThl.  B3aumopeldcTBHME  MOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHOE moJie 3eMJIM U €ro 3HAYEHHE Uil )KU3HU Ha 3eMUI€.
OnbiT  Opcrena. MarnutHoe m1oje  3JeKTpudeckoro Toka. [IpumeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MCTBME MAarHUTHOIO IOJISL HA IPOBOAHUK C TOKOM.
DIIEKTPOABUrATENIb MOCTOSTHHOIO TOKa. M CHoNb30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3eKTpoMarHuTHOM MHaykuuu. [IpaBuio Jlenna.
DJIeKTporeHepaTop. Croco0sI MOJTYYEHUS AJIEKTPUUECKOU SHEPTHUH.
DJIIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpHU3aLUs TEIL.
JIBa pona aMeKTpUUECKHUX 3apsSA0B U B3aUMOICMCTBUE 3APSIKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE BIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAST MHIYKIIHS.
3aKOH COXpaHEHHUsI SIIEKTPUUECKHUX 3apsI/I0B.
[IpoBOAHUKY U TUBNEKTPUKH.
MoaenupoBaHue CUITOBBIX JTUHUM AIIEKTPUYECKOTO MO,
M cTOYHMKM OCTOSTHHOT'O TOKA.
JlercTBUS SIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B )KUJIKOCTH.
. I'a30BbIi1 pazps.
. I3mepeHune cuiibl Toka aMIepMeTpoM.
. I3MepeHune anekTpruiecKoro HarpsKeHUs. BOJIbTMETPOM.
. PeocTtaTt n Mara3zuH conpoTHBIICHUM.
. B3aumopernicTBre NoCTOSHHBIX MAarHUTOB.
. MoaenvupoBaHre HEBO3MOXKHOCTH Pa3ieJICHUs MTOJI0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHME MarHUTHBIX NOJIEN OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHOE 1oJIe TOKA. DIEKTPOMATHUT.

JleiicTBME MarHUTHOI'O IT0JI1 HA IIPOBOAHUK C TOKOM.

DneKTpOoABUraTesb NOCTOSHHOIO TOKA.

HccnenoBanue ABIEHUS JIEKTPOMArHUTHON MHTYKIIVH.

OmneiTel @apages.

3aBUCHMOCTh HAIIPAaBJIICHUS WHIYKLIMOHHOIO TOKa OT YCIOBHUH €ro
BO3HUKHOBEHUS.

DNeKTpOoreHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopnuie pabomot u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIONEHUIO DIEKTPU3ALMU Tel MHAYKIUEH W 1pu
CONPUKOCHOBEHHH.

UccnenoBanue JeWCTBUS DIIEKTPUUECKOrO TOJIA HA MPOBOJHUKU U
JTUDJICKTPUKH.

Coopka u mpoBepKa padoThl AIEKTPUIECKON 11T MTOCTOSTHHOT'O TOKA.
N3MepeHue u peryaupoBaHUe CUITbI TOKA.

N3Mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 Pe3ucTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJU TOMEPEYHOTO
CEUEHHMs U MaTepuana.

[IpoBepka mpaBuna CIOXKEHHUS HANPSXKEHUW IPU  I1OCIEI0BATEIBHOM
COEJIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia ajis CWIbl TOKa MPU NapaUIeTbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenre padOThI ANEKTPUUECKOT0 TOKA, UAYIIErO Yepe3 Pe3nucTop.
OrnpeneneHre MOIIHOCTH  AJIEKTPUUECKOTO TOKa, BBIIENAEMOM Ha
pe3ucTope.

WccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MIYLIETO YEpe3 JIAMIIOUKY, OT
HaIPSIKEHUsS Ha HEl.

Onpenenenue KII/] HarpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMOICHUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOrO MOJNS  TMOCTOSHHBIX ~ MarHUTOB IPU  HX
O00BEMHEHUU U pa3/ICIICHUN.

UccnenoBanne nelcTBUSA AIEKTPUUECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOLUIME 3aBHCHUMOCTHb CWJIBl  B3aMMOJEHCTBHS
KaTyIIKH C TOKOM M MAarHWTa OT CWJIbl TOKA W HAIpaBJICHUS TOKa B
KaTyIIKE.

18. I3y4ueHue qeiCTBUS MarHUTHOTO MOJIS1 Ha IPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. 3mepenne KII/] a5ekTpoaBUrarebHOM yCTaHOBKH.

21. OOBITBIL O MCCIEAOBAHUIO SBJIEHUSA JJIEKTPOMAarHUTHOM WHAYKIWU:
UCCJICIOBAHNE W3MEHEHHMW 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

MexaHun4yecKue siBJICHMUS.

Mexannueckoe JaBwkeHHE. MarepruanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE NPSMOIMHEWHOE
nBrxeHue. HepaBHomepHOe NpsiMOIMHETHOE IBMKeHHE. CpenHssl 1 MTHOBEHHAs
CKOPOCTB TeJNa IPU HEPABHOMEPHOM JIBHKCHHM.

VYckopenue. PaBHoyckopeHHOe mpsiMonuHelHoe JBKeHue. (CBOOOJHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. llepuon u yactora oOpaleHHs.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENBLHOE YCKOPEHHE.

ITepseiit 3akoH Herotona. Bropon 3akoH Herorona. Tperuit 3akoH HerotoHa.
[IprHIMT CyNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUS CKOJIbXKEHUS, Chjla
TPEHUSI TIOKOSI, IPYTrUue BUbI TPEHUS.

Cwia TsSOKECTH M 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JBmxkenue muaner Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTth 1 neperpysku.

PaBHOBecue martepuanbHON TOUKH. AOCONIOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIeHTp TKECTH.

Nmnynec Tena. M3meHenne mmmynbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE NBMKEHNE.

Mexanuueckass pabora W MomHOCTh. PaboTa cun TsKecTH, YHOPYrocTH,
Tperusi. CBs3b dHEpPruu U padoThl. [loTeHnManbHas YHEPrus Tela, MOJHATOrO Hajl
IIOBEPXHOCTBIO 3eMiIM. [loTeHIIManbpHas 3HEPTUs CKaTou NpyKkuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW DHEPIHMU. 3aKOH COXPAHECHMSI MEXAaHUYECKOU
SHEPrHUH.

Jemoncmpauuu.

1. HaOmioneHne MexaHMYeCKOro ABMKEHUS TeJla OTHOCUTENIBHO Pa3HbIX Tel

oTcuéra.



AN

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

CpaBHeHUEe MyTell M TPAEKTOPUW JABUKEHHUS OJHOIO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUS MPSAMOIIMHEUHOTO JBUKECHHUSL.
HccnenoBanne nNpu3HakoB PaBHOYCKOPEHHOI'O JBUKEHUS.

HaGmronenune nBmkeHus Tena no oKpy>KHOCTH.

Habmronenne MexaHu4eCcKuX SBJICHUHN, MPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBWKCHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMs Tella OT MAacChl Tela U ACHCTBYIOIIEH HAa HEro
CWJIBL.

Habntonenue paBeHcTBa Cril PU B3aMMOIEHCTBUHM TEJL.

WN3meneHune Beca Tesna npu YCKOPEHHOM JIBUXKEHUU.

[Iepenaua numnynbca npu B3aMMOJAEHUCTBUHN TEN.

[IpeobpazoBanus SHEPTUU TPU B3AUMOJICUCTBUU TEJL.

CoxpaHeHue uMIyJibca IIPU HEYIIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJibca Ipu a0COIFOTHO YIPYTOM B3aUMOJICHCTBUU.
Hab6mronenne peakTHBHOTO JBUKCHHUSL.

CoxpaHeHHne MEXaHU4ECKOM SHEPTHH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHre MEXaHUYECKON YHEPTUH MPU IBUKEHUU TEJa MO JCUCTBUEM

pPY>KUHBI.

Jlabopamopnwie padbomost u onvimol.

1.

KonctpyupoBanue TpakTa ajis pa3roHa W JajdbHEWUIIEro paBHOMEPHOTO
JIBVOKEHUS IIIapUKa WIIH TEIEKKH.

Ornpenenenue CpeaHEd CKOPOCTH CKOJIBXKEHHS OpycKa WIIM JBHXKCHUS
IapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHrue YCKOPEHHsS Tela MPU PaBHOYCKOPEHHOM JBUXKCHHUH 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBWKEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIAU TPU PABHOYCKOPEHHOM JBWXKEHUHM 0€3
Ha4yaJbHOM CKOPOCTH TYTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Onpenenenue kodhPuieHTa TpeHUs CKOJIbKEHUSI.

Onpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBMDKEHUHU Teja
10 TOPU3OHTAJILHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CWJIBI YNPYrocTH MpH TMOABEME TIpy3a C
MCITOJIb30BAaHUEM HEMOJABUKHOTO U MOABUKHOIO OJIOKOB.
11. I3ydeHne 3aKOHa COXPAaHEHUS YHEPTUN.
Mexannuyeckue K0Jie0aHUA M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJeOaHU: epuo/,
4acToTa, aMIUINTyAa. MareMaTu4ecKuil U NpYKUHHBIM MasTHUKH. lIpeBpamenue
SHEPruu MpH KOJIeOATEIbHOM JIBHXKEHHH.

3aryxaromue — kojebaHua.  BeIHyxaeHHble — KojieOaHus.  Pe3onaHc.
Mexanuyeckue BoJIHBL. (CBoOWCTBa MeXaHMYECKMX BOJH. IIpomonbHble U
MONEpEYHbIE BOJHBI. [[MMHA BOJHBI HM CKOPOCTH €€ pacupOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne koseO0aHuii TeJl mox AEUCTBHEM CHWIBI TSHKECTH U CHIIBI
YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habntonenue BbIHYKI€HHBIX KOJIEOAHUI U PE30HAHCA.
PacnipocTpanenue npo0JibHBIX U ONEPEYHBIX BOJIH (Ha MOJIEINHN).
Habnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 PE3OHAHC.

o v s~ w N

Jlabopamopnwie pabomot u onvimel.
1. OmpeneneHne YacTOThl M Mepuoda KojeOaHU  MaTeMaTH4eCKOro
MasiTHUKA.
2. OmpeneneHue 9acTOTHI U TIEpHUOa KOJIeOaHUH IPYKUHHOTO MAasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJIA KOJIEOAHUM MOJIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEPUO/Ia KOJICOAHUHN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTU Tiepuoja KojieOaHUM I'py3a, MOJBEIICHHOIO K
HUTH, OT MacChl rpys3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuojna  KoiebaHui
NPYXUHHOTO MasiTHUKA OT MAcCChl rpy3a M )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHus: CBOOOTHOTO MaIeHUS.
JIEKTPOMATHUTHOE T0JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  TOJIe.  DJEKTpOMarHutHble  BoJIHBL.  CBOMCTBa
aneKkTpoMarHuTHeIX BodH. Illkana smekTpoMarHuTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.



DnekTpoMarHuTHas npupojga ceera. CkopocTh cBera. BolHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOICTBA ANEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomout u onvimol.

1. N3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBLHOIO

TenedoHa.
CBeToOBbBIE SIBJICHUS.

JlyueBas  mopmens  cBera.  Mcrounumkm — cBera.  [IpsmonmHenHOE
pacnpoctpanenue cBera. 3atMeHus: Connna u JIynsl. Otpaxkenue cBera. [limockoe
3epKano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHus cBera. [lonHoe BHyTpeHHEe
OoTpaxkeHHe cBeTa. lMcmonp30BaHUME TOJHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xona nydeit B aumH3ze. Onruyeckas cucrema (oToarnmnapara,
MHUKpOCKOna ¥ Teneckomna. ['1a3 kak onrTuueckass cucteMa. bInM3opykocTh U
TAIBHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HpeioTona. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus ceera.

Jlemoncmpayuu.

[IpsiMmonuHeHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue u3o0pakxeHU# B INTOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTH4ecKnii CBETOBOI.

Xox myueit B coOuparoiei J1H3e.

XoJ1 1yder B pacCEeUBAIOLIEH JINH3E.

[Tonyuyenue n3o0paxeHuil ¢ TOMOIIBIO JIUH3.

[Tpunimn neiictus horoanmnapara, MUKpOCKONA U TEIECKOIIA.

10. Mopens riasa.

11. Paznoxxenue 6e1oro cBeTa B CIIEKTD.

12. [Tonyuenue 0en0ro cBeTa NMpu CI0KEHUU CBETA Pa3HbBIX I[BETOB.

Jlabopamopnwie pabomout u onvimol.

1. HccnenoBanne 3aBUCUMOCTH YIUIa OTPaKEHUs CBETOBOIO Jiyda OT yIJa
nagcHusl.

2. M3ydyenue xapakTepuUCTHUK N300pAKECHUS MIPEAMETA B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YIUIa IPEJIOMIIEHHS CBETOBOIO JIy4a OT yIJIa
NaJCHUS HAa TPAHULIE «BO3TYX—CTEKIIO».
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4. Tlomyuenue n300pa)keHUM C MOMOIIBIO COOMPAIOIICH JTNH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI COOMparoIiei
JIMH3BL.

OnbITHI IO Pa3JI0KEHUIO OEJI0ro CBETA B CIIEKTP.

7. OMNBITH 1O BOCHPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJACHUH Yepe3

[[BETOBBIC (PMUIIBTPHI.
KBaHnToBbI€C sIBICHUS.

Omneitel Pesepdopaa u mmanerapuas mojmens aroma. Mogens atoma bopa.
Hcnyckanue u noriomenue ceera aroMoM. KBaHTel. JInHEHYaThIe CIIEKTPBL.

PannoaktuBHOCTE. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmoxpens aromHoro sapa. HM3soromsl.  PaguoakTuBHBIE
npeBpauieHusd. [lepuos monypacmnajia aTOMHBIX SIIEP.

AnepHbie peakuu. 3aKOHbI COXPaHEHHUs 3apsS0BOTO0 M MacCOBOI'O YHCEIL.
DOHeprus CBsi3M aTOMHBIX snep. CBs3b Macchl W AHEpruu. Peakiuu cuHTe3a U
nenenus anep. Mcrounuku s3ueprun CosHIa v 3BE31.

Anepnas sHepreruka. JleWcTBUA pPagUOAKTUBHBIX W3IIYYEHUU HA >KHUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTphl U3Ty4CHUS U TIOTJIONIECHUS.

2. CrnekTpbl pa3JuyHbIX Ta30B.

3. ComekTp BoJOpoaa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. PaGora cuérunka MOHU3UPYIOITUX U3TyUCHHUH.

6. Perucrpanus uznydeHus: HpUPOJHBIX MUHEPAJIOB U TPOJYKTOB.

Jlabopamopnwie padbomout u onvimol.

1. HaOmroneHue CIUIONTHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYyUYEHUSI.

2. HccnenoBanue TpEKOB: U3MEPEHUE DHEPTUU YACTHULBI 10 TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-0000IAKOIINIT MOTYJIb.

[ToBTOpUTENHHO-00001AIOIIMNA MOYJb MPEAHA3HAYEH ISl CUCTEMaTU3alun
U 0000mIeHHsT TPEIMETHOTO  COACp)KaHWS U OMNbITa  JCSITEIbHOCTH,
MpUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TakKe AJisl MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 1Mo (u3uke a1 o0ydaromuxcs,
BBIOPABIINX ATOT YUCOHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESATETbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs] IPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJIOB HMCCIIEOBAHUS



SBJICHUM TIPUPOJABl M TEXHUKH, OBJIAJICHUE YMEHUAMH OOBICHATH (PU3MUecKue
ABJICHHUS, TPUMEHSS TOJyYECHHbIE 3HAHWSA, pelaTh 3aJadyd, B TOM YHCIIE
KAueCTBEHHbIE U KCIIEPUMEHTAIbHBIE.

[IpyHIMONANBHO EATEIBHOCTHBIM XapaKTep JaHHOTO pa3felia peaau3yercs
3a CY€T TOro, YTo OOYyYalOUIMECs BBINOJMHSAIOT 3aJaHus, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TOJIYYEHHBIX 3HAHWI pacrno3HaBaThb M HAy4YHO OOBACHSTH
duznueckue sIBICHUS B OKPYXKAIOIEel MPUPOE U MOBCETHEBHON KU3HM;

UCMOJIb30BaTh HayuyHbl€ METO/Ibl UCCIIEAOBAHUS (PU3NUYECKUX SBJIEHUI, B TOM
quclie JUIsl HPOBEPKU FMIIOTE3 U MOJTYYEHUSI TEOPETHYECKHUX BBIBOIOB;

OOBSCHATH HayYHbIE€ OCHOBBI HAauOOJ€e BAXKHBIX JTOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMEP, MPAKTUYECKOTO HUCIIOIb30BAHUS PA3JIUYHBIX UCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA IIPEBPAILECHMS U COXPAHEHMSI BCEX M3BECTHBIX BHJOB
SHEPrUM.

Kaxnas w3 TeM JaHHOrO MOJYJiA BKJIIOYAET SKCHEPUMEHTAIbHOE
ucclieZloBaHie o00oO0mIaromero xapakrepa. Moayiab 3aBeplIaeTcsi MPOBEIECHUEM
JAMArHOCTUYECKOM U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00111ero 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenue (pu3nKu Ha YpOBHE OCHOBHOTO OOIEr0 0Opa3oBaHUS HANPaBIICHO

Ha JOCTH)KCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMPEAMCECTHBIX O6p2130BaT€J'IBHBIX

PE3YJIBTATOB.

B pesynbraTe udydeHus: Gu3NKU Ha YpOBHE OCHOBHOI'O 00IIIero 00pa30BaHUS

y oOyudarorierocss 0yayT copMHpOBaHbI CISAYIONIUE JUIHOCTHBIC PE3YIbTATHl B
YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

- IPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
du3nvecKoil HayKu;

- IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

- FOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYNMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
buzuky;

- OCO3HaHUE BAXHOCTU MOPAIbHO-3THYECKUX MPUHLMIIOB B JESITEIbHOCTH
Y4EHOI0;

3) 3¢TETHYECKOr0 BOCIIUTAHUS

- BOCHPHUATHE ICTETHUYECKUX KAaYECTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHMsI, CTPOIOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

- OCO3HaHHWE IICHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BAXKHEUILIEW COCTABIISAIOLIECH
KYJbTYpBI;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HMHTEpPECa K HCCIIeI0BaTEIbCKON
NESATENBHOCTH;

5) ¢opmMupoBaHusi  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBHOIO
OJ1aromnosty4us:

- OCO3HaHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TpaBUi O€30MacHOro TOBEIEHHUS Ha
TpaHCIOPTE, Ha J0pOrax, C AJIEKTPUUECKUM U TEIIOBBIM 00OpYIOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

- cOpMHUPOBAHHOCTh HaBbIKA pe(ICKCHUU, NPU3HAHME CBOErO IpaBa Ha
OLIMOKY M TaKOro K€ MpaBa y APYroro 4eloBeKa;

6) TPy10BOT0 BOCIIUTAHUS

- AKTMBHOE y4YaCTHE B PEUICHUM MPAKTUYECKHX 3a1ad (B pamMKax CEMbH,
oOpazoBaTelbHOM OpraHu3alliy, Tropojia, Kpas) TEXHOJIOTUYECKON U



COITMAIbHON HAIPAaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUU;

e - MHTEPEC K MPAKTUUYECKOMY MU3YUYEHUIO MPodeccuili, CBA3aHHBIX ¢ (PUUKOM;

e 7)3KOJOTHYECKOT0 BOCIIMTAHMS

e - OpUCHTAIMs Ha NPUMCHECHHE (U3WYSCKHX 3HAHUM IS pEUICHHs 3aJad B
o0JlacTh OKpy>Kalolllel cpeabl, IUIAHUPOBAHUS IOCTYNKOB M OIIEHKH HX
BO3MOXHBIX TTOCIEACTBUMN JJIs1 OKPYIKAIOILIEN CPEbI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa AKOJOTMUYECKHUX NPOoOJIeM M MyTer ux

pelieHus;

e §8) ajanTanMM K M3MEHSKOIIMMCH YCJIOBHSM CONMAJIbHOM W NPHUPOIHOM
cpenbl:

e - TOTPEOHOCTH BO B3aUMOJECHCTBUM TPU BHINIOTHEHUU HCCICIOBAHUN U
NPOEKTOB (DM3MYECKOW HANPABICHHOCTU, OTKPBITOCTh OIBITY W 3HAHHUSIM
APYI'uX,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSITENLHOCTD;

e - MOTPEOHOCTH B (HOPMHUPOBAHUY HOBBIX 3HAHM, B TOM YHUCJIE€ (POPMYITHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3BI O PU3MUECKUX 00BEKTaX U SIBJICHUSX;

e - OCO3HaHHUE JAe(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JacTH
buzuky;

e - ITUIAHUPOBAHHUE CBOETO pA3BUTUS B TNPUOOPETEHHWH HOBBIX (PUIUUYECKHUX
3HAHUU;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3AUMOCBSI3U TIPUPO/IbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUH;

e - OLEHKAa CBOMX [JEWCTBHM C YYETOM BIIMSHHS HAa OKPYKAIOWIYK CpenRy,
BO3MOKHBIX TJI00QbHBIX MOCIEACTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoeHHS TporpaMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1rero oopa3oBanus y o0ydaroiierocs: 0yayr copMupoBaHbl MeTanpeaMeTHbIE
Pe3yJIbTaThl, BKIIOYAOIINE TT03HABATEILHBIC YHUBEPCATBHBIC YICOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4deOHBIC  JCHCTBHUS,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIe YHHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:
e BBUBISATH M XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKU OOBEKTOB
(sBIICHMIN);



yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIaCCU(PHUKAIIMYA, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX (haKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJSITh TTPHYUHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUH (UINUECKUX
SIBIICHUI M MPOLIECCOB, JI€JIaTh BBIBOJBI C MCIIOJIBb30BAHUEM JETYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(U3NIECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO pelieHus y4eOHoU (U3HUecKou
3amaun (CpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIIEHUs, BbIOOp HamOosee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBhble ucciaenoBaTe/bCKHeE 1eMCTBUS.

MCII0JIB30BAaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHHS,
IPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOXKHbIN
(bu3MUeCKUil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (PUIUYECKOTO
SIBJICHUS;

OLIEHUBAaTh HA NPUMEHUMOCTb U  JIOCTOBEPHOCTh HH(OpMAIIHUIO,
IIOJyYEHHYIO B XOJ1€ UCCIIEOBAHMSI MJIU SKCIIEPUMEHTA;

CaMOCTOATEIbHO (POpMyIHpPOBaTH 0000IEHHS U BBIBOJIBI MO pe3yJbTaTaM
NPOBEAEHHOIO HAOIOIEHUS, OIIbITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalbHeWlIee pa3BUTHE  (PU3MUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHSATH Pa3Iu4HbIe METO/AbI, NHCTPYMEHTHI U 3alpOCHl IPU MOUCKE H
orOope MH(pOpMAlMM WM JaHHBIX C YYETOM MPEMJIOKEHHOW Y4eOHOU
¢duznyeckoil 3a1auu;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMALIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMaJbHYIO (GOpMY NpPEICTaBIICHUS
MHpOpMallMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMHu, uarpaMMaMu, HHOM rpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBUSA:

B XOA€ OOCYXIEHHUS y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYXK/IaeMOM TeMbI U
BBICKA3bIBaTh HJIEW, HAIlEJICHHbIE HA pELICHHE 3a/Jayd M MOAJIep)KaHHe
01aroxeaaTeIbHOCTH OOIICHUS;

COIIOCTABIIATh CBOM CYXICHHS C CYXICHUSAMH JPYIrUX YYaCTHHUKOB
Jaora, oOHapyKMBaTh pa3IMuue U CXOJCTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
MyOJTMYHO MPECTABIATH PE3YyIbTaThl BBITIOJTHEHHOTO (PU3UYECKOTO OMBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHMMaTh W HUCHOJNb30BaTh  MpEUMYyIlecTBa  KOMaHIHOM U
WHAVBUIYabHOW paboThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoi
poOIEMBI;

NPUHUMATh eI COBMECTHOU JCATCIIBHOCTH, OPTaHU30BBIBAThH JICHCTBHSI
no e€ JIOCTIKEHMIO: PACHIPENENsaTh pPOJH, OOCYXKIaTh MPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa o
CBOEMY HAIPaBJICHUIO W KOOPJAWHHPYS CBOM JCUCTBUS C JPYTUMH
YJICHaMU KOMAaH/Ibl;

OLICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTEITLHO CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHSI.

PeryisiTuBHbIE YHUBepCAJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranuzamnus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUSX, TPEOYIOIMIUX
JUISL peleHus (pU3NUEeCKUX 3HaAHUI;

OpPUEHTUPOBATBCA B  PA3JIUYHBIX IOAXONAX IPUHATUS  PELICHUU
(MHIMBUAYaJIbHOE, NMPUHATHE PEHIEHUS B TPYIIE, NPUHITHE PELIeHUI
TPYIIoN);

CaMOCTOSITEIILHO COCTAaBJIATh AITOPUTM pelIeHusl (PU3NUECKON 3a1auul WK
IUTaHA HCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELICHUM;
JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PELLICHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJICKT:

JlaBaTh aICKBATHYIO OLICHKY CUTYyallMU U MpeaiaraTh IjiaH €€ U3MEHEHHUS;
OOBACHATHh NPUYMHBI  JOCTMKEHUS  (HEAOCTHKEHHUS) PE3yIbTaTOB
JeSITeIbHOCTH, JaBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEILHOCTH (B TOM YHCIIC B XOJ BBITTOJIHEHHUS
(U3UYECKOTO HKCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, M3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUThH €05 Ha MECTO JPYroro 4ej0OBeKa B XOJ€ CIopa WU TUCKYCCHUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;
MPU3HABATH CBOE MPABO Ha OMIMUOKY MpHU pelieHn GU3NYecKuX 3a1ad uin
B YTBEPKJEHHUAX HA HaAYYHBIE TEMBI U TAKOE € MPaBo APYroro.



HPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kj1acce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCTIOJBb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHUYECKHE  SIBJICHUS,
HAO0JIIOICHUE, SKCIEPUMEHT, MOJeNlb, TMIOTE3a, €IUHULbI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOEe), MEXaHWYEeCKOe [IBIKEHUE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJUHENHOE), TPACKTOPHUsS, pPaBHOACHCTBYIOLIAs
cuna,  aedopmanusa  (ympyras, MJIaCTUYECKast), HEBECOMOCTH,
COOOIIAIOIINECS COCYbL;

paznuyarh sBIeHUS (Auddy3us, TEMI0BOE IBUKEHHUE YACTHUI] BEIIECTBA,
PaBHOMEPHOE  JIBM)KEHHE, HEPAaBHOMEPHOE  JBW)XKEHHE, HHEpLu,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllEHUs, TMepenada [aBI€HUS TBEPABIMU TEJIAMH, XUAKOCTSIMU H
razamyd, arMochepHoe JaBlieHWe, IUTABaHWUE TeJ, MPEBpAIICHUS
MEXaHUYECKOW IHEPruu) MO ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpY’)KaloIlleM MHUpE, B TOM uHucie (PU3MUECKHE SIBICHUS B MPHUPOJE:
MpUMEPhl JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KUBOW U HEXKUBOU
NpUpoJie, ACUCTBHE CWIBl TPEHHS B TMPUPOJEC M TEXHUKE, BIIMSIHUE
aTMOC(EepHOro J1aBlIeHUs HA >KHUBOW OpPraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BeKa, MPH STOM MEPEBOAUTH NMPAKTUUECKYIO 33a/lady B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PU3UUECKUX SIBICHUI;
OIMCHIBATh M3YyUYEHHbIE CBOMCTBA Tel M (U3UUECKUE SBICHUS, UCIIONb3YS
dbusnueckue BEeTUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBAa, BpeEMS,
yTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa YIPYI'OCTH, CHJIA TSDKECTH, BEC
Tena, CWIa TpEHUs, JaBleHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHU4YecKas paboTa, MOILIHOCTh, IUIEUO CHJIbI,
MOMEHT CWIbl, KOX((UIMEHT TOJE3HOr0 JEeUCTBUS MEXaHH3MOB,
KUHETUYECKAasl W TOTCHIMalbHAs SHEPrusi), MpU OMUCAHUMU MPABWIHHO
TPakToOBaTh  (PU3MYECKUH  CMBICH  HUCHOJIb3YEMBIX  BEJIIMYMH, HX
o0O3HayYeHus: U eIUHUIBI (U3UUYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTMMH BETUYHMHAMH,
CTPOUTH I'papUKy U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYMH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIOJIb3YsI TIpaBMia CIOXKEHHUs Cuil (BAOJb OJAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, mpaBuJIO paBHOBECHUS pblyara (0Joka),



«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPruu, MNpU HTOM JaBaTh CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHa U
3aMHUChIBATH €M0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBSCHATH (PU3UUECKUE SBJICHHUS, IIPOLIECCH M CBOMCTBA TeJl, B TOM YUCIIE
M B KOHTEKCTE€ CHUTyalud MPaAKTUKOOPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoil Ha 1—2 M3yd4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3UUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7adyd B 1—2 JEWCTBUS, HCHOJb3Ys 3aKOHBI M
dbopmynbl, CBs3bIBaONIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIW3a
YCIIOBHS 33/1a4d 3alHUChIBaTh KPATKOE yCIIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIUYMHBI B (DOPMYIBI U TMPOBOJIUTH PACUETHI, HAXOAWTH CIPABOYHBIE
JTaHHBIC, HEOOXOUMBIC /I PEHICHUS 3a/1ad, OICHUBATh PEATMCTUYHOCTh
MOJIy4eHHOU (PU3NUECKON BETUUYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh MpPU [OMOIIHU
(bu3HUeCKUX METOJIOB, B ONMCAHWUU MCCIIEOBAHUS BBIJCIATH IPOBEPSIEMOE
npeAnoyioxkeHue  (TUIOTE3y),  pa3ivuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWTh OIIMOKM B XOAE ONbITA, JeJIaTh
BBIBOJIBI 11O €70 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3MYECKUX SBJICHUM WU
buznueckKnx CBOWCTB TEN: dbopMynHpoBaTh MIPOBEPSIEMbIE
MPEANOI0KEHUsA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000PY10BaHUs,
3aMMChIBATH XOJ1 OMbITAa U (DOPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAcChl Telna,
o0BéMa, CHUIIBI M TEMIepaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHOM aOCONMIOTHOM MOrPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PM3NUECKOW BEJIMYUHBI OT
Jpyroil ¢ HCMHOJIB30BAaHUEM MPSIMBIX HU3MEPEHUI (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBHDXKYLIErocs Tejla OT BPEMEHM JBUKEHHUS Tella, CHJIbI
TPEHUS CKOJIBKEHHs OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEIN, CUIIbI
YOPYTrOCTU OT YJJIMHEHHUSI MPYXUHBI, BBHITAJKUBAIOIIEH CHIbI OT 00BhEMa
MOrPYKEHHOM YaCTHU TENA U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TENOo, YCIOBUMN
TUTaBaHUsl TEJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUM Y4YE€OHOrO0 MCCIIEIOBAaHMS, COOUpaThb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeAys NPEeNOKEHHOMY IUIaHy, (PUKCHpPOBATh
pE3yNbTAaThl MONMYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYUH B BUJC



OpeIOKEHHbIX Ta0iull U TpaduKOB, JAeJaTh BBIBOJBI MO pe3ysibTaTaM
UCCIICIOBAHMUS,

IPOBOANTHh KOCBEHHBbIE H3MEpEeHHs] (PU3MUECKHX BEIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOrO Tela, CUla TPEHHS CKOJIbKCHHS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWIa, JICUCTBYIOIIAas  Ha
NOrpyXEHHOE B KHJAKOCTh Te€lO0, KOA()(UIMEHT TMONEe3HOr0 AEeHCTBUSA
OPOCTBIX MEXaHU3MOB), CIeAys MPEIIOKEHHOW WHCTPYKIUU: TIpH
BBITIOJTHCHUHA HW3MEPEHU cOoOHMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIUMCIISTh 3HAUEHNUE UICKOMOW BEIUYMHBI,

cO0JI0/1aTh MpaBMiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JAMHAMOMETP, COOOIIAIOIINECS COCYJIbI, OapoMeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YUYEHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OINOPOH HA WX oOmucaHus (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO  BOZOIPOBOAA, THIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SBICHUN W HEOOXOAUMBIC (PU3MYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAWTH  HH(GOPMALMIO O  MPHUMEpax)
NPAaKTHYECKOTO HWCIONIb30BaHUs (DU3MUECKUX 3HAHWKW B TOBCEIHEBHOU
KU3HM JUIs1 obecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ MpUudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIOACHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHUS B OKPY KaIOIIeH cpene;

OCYULIECTBJISITh OTOOpP HCTOYHMKOB HHpopMauuu B VHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TyTEM CpPaBHEHUS PA3IMYHBIX HCTOUYHUKOB  BBIJIEIATH
UHPOpPMAIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYMBONW WU MOXKET OBIThH
HEJIOCTOBEPHOM;

UCTIOJIh30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 33/IaHUN HAYYHO-TIOMYJISPHYIO
JUTepaTypy  (QHU3MYECKOro  COACpKaHHS, CIPAaBOYHBIE MaTepUalbl,
pecypchl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus MH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC M YCTHBIC COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COAEPKAHUS, B TOM
quciae MyOJIMYHO JeNaTh KpaTKhe COOOILIEHUS O pe3yibTaTax MPOEKTOB
WIA Y4eOHBIX WCCIEIOBaHHWA, MPH O3TOM TPAMOTHO HCIIONH30BAThH



W3YYCHHBIM TOHATUWHBIM ammapaT Kypca (U3HUKH, COMPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX IPOEKTOB M HCCIECIOBAaHUN pPacHpeesiTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadyaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JCHCTBHI, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JIEATEIBHOCTh  TPYMONbI,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHNE OKPYKAIOIIHX.

K koHIity oOyuenusi B 8 kjacce nmpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUTMUYECKUE U
aMop(HBIC TeJa, HACHIIICHHBIH W HEHACBHIIICHHBIN Tap, BIAXXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSSI DSHEPrus, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsl, IIEKTPUUYECKOE MOJIEe, TPOBOJIHUKU
U JTUDJICKTPUKH, TTOCTOSHHBIN 2JIEKTPUUYECKUM TOK, MAarHUTHOE TOJIE;
paznuuarh sIBJIEHUS (TEIUIOBOE paclIMpeHue W CaTue, Teruionepesnaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KalWIJIAPHbBIC SIBICHUS, HCIapeHue,
KOHJICHCAIlUs, IUIABJIEHUE, KpHUCTauiM3anusi (OTBEpIEBaHUE), KHUIIEHUE,
Teronepeaadya (TETIONPOBOAHOCT, KOHBEKIIHS, U3JIy4eHue),
AJIEKTpU3ALUs TEJl, B3aUMOJICHCTBUE 3apsIIOB, JACHCTBUSA 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOT'O TMOJISl HA TIPOBOJIHUK C TOKOM, DJIEKTPOMAarHUTHAS UHAYKIIUS )
10 ONHUCAHUID HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBIICHUE;

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3MUECKHUX  SIBJICHUM B
OKpY’)KaroleM MHpe, B TOM 4Yucjie (uanueckue SsBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUIAPHBIC SBJICHUS B TPUPOJE,
KpUCTa/UIbl B Tipupoje, wuziaydeHue CoJiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUICCKUE
SABJICHUST B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noyie 3emisu, Jpedd MoarCOB, POJb MArHUTHOTO TOJSA JJis >KU3HU Ha
3emJie, OJISIPHOE CUSHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3aJ]lauy B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (DU3NUECKUX
SIBIICHUI,

OIMKMCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3HYECKUE SIBJICHUS, MCIIOIb3Ys
(bu3uYeCKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS dHEPTHsI, KOJTUIECTBO
TEIJIOThI, yJeNbHasl TEIJIOEMKOCTh BEIIECTBA, YJAENbHAas TEIUIOTa
IJIaBJICHUSI, yJeJbHAas TeIUIoTa MapooOpa3oBaHMs, YyAelbHAas TEIUioTa
CropaHusi TOIUIMBA, KOY(PQGUIIMEHT TIOJE3HOTO JACHCTBHS TEIUIOBOM



MAalllMHbI, OTHOCUTEJbHAs BIAXHOCTb BO3]lyXa, AJIEKTPUUYECKUI 3apsi,
Cuila TOKa, JJIEKTPUYECKOE HAIPSKEHUE, CONPOTHUBIEHUE IPOBOIHMKA,
yAeIbHOE  CONpPOTUBIEHME  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUUYECKOTO0  TOKAa), TPH  ONHCAHUM TMPABUIBHO  TPAKTOBATh
(bu3HUECKUil CMBICIT UCIOJIb3YEMbIX BEIIMYUH, 0003HAUYCHHUS W €IUHUIIBI
(Gu3MUEeCKUX BEIMYMH, HAXOAUTh (DOPMYJbI, CBSA3BIBAIOUIME JaHHYIO
(Gu3MUECKYyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (QU3UUYECKUE SBICHUS W IPOLECCHI,
UCIIONIBb3Yys. OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPHUH
CTPOEHUS BEIleCTBA, MPUHLHUII CYNEPHO3UIUHU Moy (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsaa, 3akoH Oma i1l ydyacTKa 1eNH, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHMS DSHEPruv, IIPU OSTOM J1aBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMChIBATH €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3UYECKHE TMPOIECChl M CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATDH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTIOrHYecKHux
miaroB ¢ omnopoid Ha 1-2 W3y4YEHHBIX CBOWMCTBa (DPU3MYECKUX SIBICHUH,
(bu3HUeCcKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3ajadyd B 2—3 JIEWCTBUS, MCIOJb3yS 3aKOHbI U
dbopmyIbl, CBA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUSl 3a/1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISBIISATH HENOCTATOK
JAHHBIX Il pEIIeHHs] 3aJayd, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEeoOXonuMble Il €€ pelIeHUs, NPOBOAUTh PACYETHI U CPABHHUBATh
MOJIyYEHHOE 3HaUY€HHUE (PU3NUECKOI BEIMUMUHBI C U3BECTHBIMU JaHHBIMH;
pacro3HaBaTth MpPOOJIEMbI, KOTOPbIE MOXKHO pPEHIUTh TpPH MOMOIIU
¢u3nYecKux METO/IOB, HCIOJIb3Yysl ONHCAHME HCCIIECIOBaHUs, BBIIACIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEIEHUS UCCIIEIOBAHUS, JAEIATh BEIBOBI,

NPOBOJUTh ONbITHI MO HAOMIOACHHIO (U3UYECKUX SIBICHUM WU
(bu3HUeCcKUX CBOMCTB TeN (KaMWJUIAPHBIE SIBIICHUS, 3aBUCUMOCTh JJaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbI, CKOPOCTHU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMPU M3JIYYCHUM OT IBETa H3JIydarolieil (IMOriomnaromeil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUsSI BOJBI OT TEMIEPATypbl KUIKOCTH U
wion@aau €€ IOBEPXHOCTH, MJIEKTPHU3alus Tel W B3aUMOJEICTBUE
ANEKTPUYECKUX  3apsioB, B3aMMOJEHCTBUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJu3allksl MarHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOT'O MOJs Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJBHUTaTENsi TOCTOSHHOTO TOKa): (HOpMyIupoBaTh
MPOBEPsiEMbIE MPEMOI0XKEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000OpyI0BaHMS, OMUCHIBATH X0/ OIbITA U (POPMYJIUPOBATH BHIBOJIHI;
BBINIOJIHATDh ~ MPSMbIE  U3MEPEHHs  TEMIEpaTrypbl,  OTHOCHUTEIHLHOMN
BJI&JKHOCTU BO3JYyXa, CHJIbl TOKa, HANPSIKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX TPHOOPOB M JaTYMKOB (PH3UUYECKUX BEIUYHMH, CPABHHUBATH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BEIUUYHUHBI OT
JIpyrol C WCIOJIb30BAaHUEM TMPSMBIX HU3MEPEHU  (3aBUCHUMOCTH
CONPOTHUBJIICHUS] TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIAIX TOMNEPEYHOTO
CEUEHHUSI U YACIBbHOI0 COIPOTUBIICHUS BELIECTBA MPOBOAHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCIICIOBAHUE IMOCJIEAOBATEIBbHOTO U  MapaJUIebHOIO0  COEAUHEHHI
MPOBOJHUKOB): IUIAHUPOBATh HUCCIEAOBaHUE, COOUpATh YCTAaHOBKY H
BBITIOJTHATh M3MEPEHUs, CIeAysl MNPEeaOKEHHOMY TIUIaHy, (DUKCUPOBATH
pe3ysbTaThl TMOJYYEHHOM 3aBHCHUMOCTH B BHJE Tabmuil U rpaduKoB,
JienaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJAUTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYUH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIEHUWE TPOBOJHUKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY, CIIEIysl NMPEMJIOKEHHON MHCTPYKIHUH, U
BBIYUCIISITh 3HAYCHUE BEJIUUUHBIL;

coOII0aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPHU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOW HA HMX ONUCaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJITMETP, CUETUMUK DSIJIEKTPUUYECKOM HHEPTrHH, 3SJIECKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEBATEIBHBIE AIEKTPOIPUOOPHI (MPUMEPHI), AIEKTPUICCKUE
MpEeAOXPAHUTEIH, SJIEKTPOMATHUT, DJIEKTPOJIBUTATENIh TOCTOSTHHOTO TOKA),
UCIOJIb3Ysl 3HAHMSI O CBOMCTBAX (PU3MYECKHMX SIBJICHUN U HEOOXOIUMBIE
busnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHUCTBA M MU3MEPUTEIIbHBIC
npuboOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM (JKUJKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTaTeIh BHYTPEHHETO
CrOpaHus, AJIEKTPOCKOI, PEOCTAT), COCTABJISTH CXEMbl JJIEKTPUUYECKUX
Herne ¢ MmocaeqoBaTeIbHbIM U MapajuleIbHbIM COSAUHEHUEM 3JIEMEHTOB,
pasinyas yCiIOoBHbIE 0003HAUEHUS SJIEMEHTOB JICKTPUUECKUX IIETICH;



OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  HMHGOPMALMIO O  MpPUMEPax)
MNPAKTUYECKOTO HCIONb30BaHUA (PU3MUECKMX 3HAHUKA B IOBCEIHEBHOMN
KU3HU N1 oOecrnieueHnus 0€30MacHOCTU MpU OOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOACHUS
HOPM 3KOJIOTMYECKOT'0 MOBEAECHUS B OKPYIKAIOLIEH Cpee;

OCYLIECTBJISATh MOMCK HMHpOpMalMK (U3UYECKOTO COACpNKAHUSA B
WNutepHere, Ha OCHOBE HMEKIOLIUXCSI 3HAHUW U NYTEM CPABHEHUSA
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNIATH  MH(POpPMAIUIO, KOTOpas
ABJIAETCS POTUBOPEYMBOM WIIM MOXKET OBITH HEAOCTOBEPHOI;
UCIOJb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/JlaHUN HAay4YHO-TIOMYJISPHYIO
JUTEPaTypy (PU3UYECKOrO0 COJEpKaHMs, CIPaBOYHbIE MaTepUalbl,
pecypcel cetu MIHTEpHeET, BiaieTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus MHPOpPMAIIUY U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPAaTKHE YCTHBIE COOOIIECHMS,
o0o6mass uHOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COZepXKaHUsi, B TOM 4HCIE€ MyOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOEKTHOW WJIM MCCIIEN0BATENbCKON JESITENbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIN anmapar Kypca (DU3UKH,
CONPOBOXKIATh BBICTYIICHUE MPE3CHTALMEN;

IOPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOIECCOB paclpeAesiTh OOS3aHHOCTH B TPYHIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IUIaHa JACUCTBUU U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIaa B
JEATENbHOCTD TPYIIIbI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE B3aMMOJEHCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3peliaTtbh KOH(IUKTHL.

K xoniy o0yueHus B 9 kj1acce npeIMeETHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHSATHUS: CUCTEMa OTCYETa, MaTephalibHas TOYKa,
TPAEKTOPHUs, OTHOCUTEIbHOCTh MEXAHUYECKOrO NBMXKEHUS, Aehopmalnus
(ynpyrasi, mjgacTuuyeckasi), TPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
IEHTP TSHKECTH TBEPJOTO Tella, pAaBHOBECHE, MEXaHWYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK M yIbTPa3BYK, JJICKTPOMArHUTHBIE BOJHBI,
IIKaJia JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaIbHO30PKOCTb,
CHEKTPhl UCITYCKaHUs W MOTJIOIIeHUs, anb(da, 6era- U ramMmma-u3nydeHus,
W30TOIIbI, SiZIEpHAsi SHEPTeTUKA;

paznuuath SIBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJIUHEUHOE
JIBIDKCHHE, PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE ABMIXKEHHE, CBOOOJIHOE
MaJICHUE TEJ, PABHOMEPHOE ABUKEHUE 110 OKPY>KHOCTH, B3aUMOJIECTBUE



TeJ, PEaKTUBHOE ABW)KEHHE, KojeOaTenbHOe JBHKEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE pacrpoCTpaHEHUE, OTPAKEHUE WU MpPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHUE OEI0oro CBEeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHbIX IIBETOB, JHUCIEpCHUS CBeETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
U3Ty4YEHHsI) TI0 OTIMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B
OKpyXarolmeM Mupe (B TOM 4YuClI€ (PU3UYECKHE SIBIEHHUS B HPHUPOE:
NPUINBBI M OTIUBHI, ABIKEHUE TUTaHeT COMHEYHON CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, I[BE€Ta TeJ,
ONTUYECKHE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBUE BUAMMOTIO,
yIbTPaUOIETOBOTO W PEHTIC€HOBCKOTO M3JYYEHUH, €CTECTBEHHBIM
pasvoOaKTUBHBIM (POH, KOCMHUYECKHME Jy4Hd, PaJUOAKTHUBHOE H3JIyYEHHE
OPUPOJIHBIX MMHEPAJIOB, JIEHCTBUE pPAJAMOAKTUBHBIX M3IYYEHUH Ha
OpraHU3M YeJIOBEeKa), NpH ATOM IEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
y4eOHYI10, BBIJCNATh CYHIECTBEHHbIE CBOMCTBa (IIPU3HAKH) (PU3MYECKHUX
SIBIICHUIM;

OIMCHIBATh M3yYEHHbIE CBOIMCTBA TN M (PU3NYECKUE SBICHHS, UCIIOIb3Ys
¢usnyeckue BETUYMHBI (CpeqHSsT W MTHOBEHHas CKOPOCTh Tela MpH
HEpPaBHOMEPHOM JIBKEHUH, YCKOpPEHME, MEpeMEIleHUE, IyTh, YIoBas
CKOpOCTb, CHJIa TPEHHUS, CUjla YNPYroCTH, CWJIa TSDKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHUsi, BEC Tela, HUMIIYJbC TeJla, HUMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOUIHOCTb, IOTEHIMAJbHAs DSHEpPrusl Teia,
HOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs HHEPIUsl CHKATOM
OpYXUHBI, KHHETHYECKash JHEeprus, IOJHAs MEXaHWYecKas OJHeprus,
NEpPHOJ U YacToTa KoJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEIOMIIEHUSI CPEfbl), MPU OMUCAHUU
IPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICH HCIIOJIb3YyEMbIX BEIMYUH,
o0O3HaYeHus] W eNUHUIBI (U3UUYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMUMHY C JPYTHMMH BEIMYHUHAMH,
CTPOHTH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;
XapaKTepu3oBaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS M MPOLECCHI,
UCTOJIb3Ysl 3aKOH COXPAHEHUS PHEPrHM, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLUIT CYNEPHO3UIMH CHJI, NPUHIUI OTHOCHTENbHOCTH [amumies,
3aKkOoHbl HBbIOTOHA, 3aKOH COXpAaHEHUs MMIYJIbCa, 3aKOHbI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHbI COXPAaHEHUs 3aps0BOT0 U MacCOBOT'O YUCE



OpU SACPHBIX pPEAKIUSIX, MNPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIHCHIBATh €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMil NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOrMYECKUX
1IaroB ¢ ONOpod Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHHM,
($u3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7aud  (ONUpalIIMecs Ha cucTeMy H3 2-3
YPaBHEHHUI), UCTIONIb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allMChIBATh KPATKOE
YCIIOBHUE, BBISBISATH HENOCTAIOIINE WM W30BITOYHBIC JaHHBIE, BHIOMPATH
3aKOHBI U (POpMYIIbI, HEOOXOAUMBIE JJIsi PELICHUSI, IPOBOAUTH PACUETHI U
OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOrO0 3HAYeHUs (PU3nUecKou
BEJIMYHNHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO pEUINTh TMPU MOMOIIH
(¢u3NYECKUX METOJI0B, MCIIOJIb3ys OMNMCAHWE HCCIIEJOBAHUS, BBIICIATH
IpOBEPSIEMOE  MPEAINONIOKEHUE, OICHUBATh IPABWIBHOCTh IOPSAJIKA
NPOBEJCHHUSI  MCCIEAOBAaHUSA, JE€JNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OTIBITOB;

IPOBOJUTH OMNBITBl 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
¢u3nyeckux CBOWCTB TeNn (M3y4deHHE BTOpOro 3akoHa HpioTOHA, 3aKoHa
COXpaHEHHUsl PHEPrHH, 3aBUCHUMOCTh Mepuoaa KoJeOaHWW MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU NPYKUHbI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MAJIbIX KOJIEOaHUM, IPSIMOIMHEHHOE PACTIPOCTPAHEHHUE CBETA,
pa3nokeHue OeNoro CBeTa B CHEKTpP, U3y4eHUE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKalle U CBOMCTB HM300pa)K€HUs MpeaMera B coOuparouein
JUH3Ee, HAOMIOJEHNE CIUIOMIHBIX WM JIMHEHYAThIX CIEKTPOB H3IIy4eHUs):
CaMOCTOSITEJILHO ~ cOOMpaTh YCTAHOBKY H3 M30BITOYHOrOo Habopa
o0opynoBaHUs, ONHCHIBaTH XOJ  OMNbITA M  €ro  pe3yJbTarThl,
bopMyIUpOBaThH BHIBOBI,

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUI, onpenenss
cpeaHee 3HAuY€HHE U3MepseMoll BenuuuHbl ((POKyCHOE paccTosHUE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp crHoco0a U3MeEpeHus
(u3MepuUTenbHOro Npudopa);

IPOBOJNUTh MCCIENOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BAaHUEM TPSMBIX HW3MEpPEHUil (3aBUCUMOCTb IMYTH OT BPEMEHU
P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Nepuoaa
KoJie0aHUII MaTeMaTHYEeCKOr0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHHs CBETa OT yIyla MaJeHUs M yria MpeloMJIEHUs OT yria



NajeHus): IUIaHUPOBATh HCCJIEOBAHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOMYyYEHHOW 3aBUCUMOCTH
dbU3UYECKNX BEIWYUH B BUJE TaOIull U TrpadukoB, AeNaTh BBIBOJBI 1O
pe3ynbTaTaM UCCIEI0OBaHNUS;

MPOBOJUTH KOCBEHHbIC HW3MEPEHUS (DU3UYECKUX BEIUUYUH (CpeHaHss
CKOpPOCTb M YCKOpPEHHE TeJla NpH PaBHOYCKOPECHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJE€HUS, XKECTKOCTh MPY>KUHBI, KOI(PPUUUEHT
TPEHUsS] CKOJBKEHUS, MEXaHUYeckas paboTa M MOIIHOCTb, YacTOTa U
nepuojJ; KoieOaHWi MaTeMaTHYeCKOoro ¢ MPYKHUHHOTO MasiTHUKOB,
ONTUYECKasi Cuja coOuparolmed JIMH3bI, PaJUOAKTUBHBIN  (DOH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATD U3MEPEHUS, CIENYS MPEIOKEHHON MHCTPYKIUU, BBIYUCISATH
3HAYEHWE BEIMYMHBI U aHAJM3UPOBATH MOIYYECHHBIE PE3YIbTATHI C YUETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHHIA;

coOII0aTh MpaBujia TEXHUKK 0€30MaCHOCTH IIPHU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYEHHBIH HCTOUHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb AaToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HAa WX oOmHucaHus (B TOM YHUCIE:
CIMJIOMETpP, JATYMKW TIOJOKEHHUS, PACCTOSHUA W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3MMETp, Kamepa BuiabcoHa), HUCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoAUMble (PU3NUECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOIECCOB
OpU PEUICHUH Y4eOHO-TIPAKTUYECKHX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U coOuparouiei JIMH3e;
NPUBOAUTH  MpUMEpPHl  (HAXOIWUTh  HWHPOpPMAIMIO O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUS (DU3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MPpHU oOpallleHuH ¢ TpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbsI M COOJIOJEHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIIEH cperne;

OCYIIECTBIATh TOUCK HHPOpMAIH (UBNIECKOTO COACpKAHUS B
HuTepHeTe, caMOoCTOATENbHO (OPMYIUPYS MOMCKOBBIN 3alIpOC, HAXOIUTh



IyTH ONpeAeNieHUs] JOCTOBEPHOCTH IMOJMyYeHHOM MH(OpMAIK Ha OCHOBE
MMEIOIINXCS 3HAHUM U JOTOJHUATEIBHBIX NUCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBINOJIHEHUHM YYE€OHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAEpXKAaHMs, CIPAaBOYHBIE MaTepHalIbI,
pecypesl cetu IHTEpHET, BaageTs NpuéMaMu KOHCIIEKTUPOBAaHMS TEKCTAa,
npeodpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
MHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOIO COAECpIKaHUS,
nyOIMYHO MPEJCTABNIATH PE3YNbTaThl MPOEKTHOW WK UCCIIEI0BATEIbCKON
JNEATENIbHOCTH, TIPU  3TOM TPAMOTHO  HCHOJIB30BAaThb  HM3yYEHHBIN
NOHATUHHBIM anmapaT M3y4yaeMoro pasziena (U3UKM U CONPOBOXKAATh
BBICTYIJICHWE TMpe3eHTalMell ¢ y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3aesioB U TeM (uudposbie)
Kountposbubie | JlaGoparopHbie
n/n NMPorpamMmmbl Bcero o0pa3oBartesibHbIE
padoThI padoThI
pecypchbl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY-KAIOIIEr0 MUpa
but6mmoreka [IOK
11 Pusnica - Hayka 0 IPHPOAC 2 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 o 2 1
VISHHACCIHC BETHTHIE https://m.edsoo.ru/7f416194
bubmuoreka [IOK
13 E 7 2 1
CTECTBEHHOHAYYHBIN METO/I IO3HAHMS httos://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [lepBoHayajibHbIE CBe/IEHNS 0 CTPOEHHH BellleCTBa
bu6nmoreka [LIOK
2.1 1
CTpoeiHe BeiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aUMOJICCTBHE YACTHI] 5 bu6nmnorexa [IOK
' BEILIECTBA https://m.eds00.ru/7f416194
bubmuoreka [IOK
2.3 Ar 2
PETATHDIC COCTOAMIA Bettectsa https://m.edso0.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /[BU:KeHHe W B3aMMOAelCTBHE TeJl
bubmuoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKEHHC https://m.edso0.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 3 but6mroreka LIOK



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

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

bubmuorexa [IOK

33 Cuuna. Brer cun 14 3 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. /laBineHue TBEPABIX TeJl, }KUAKOCTEH U ra30B
41 [asnenue. [lepenaua naBneHust TBEpABIMU 3 bu6nuoreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
but6mmoreka [IOK
4.2 Jlasenue xuKocTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4, A
3 TMOChEpHOE AaBICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUAKOCTH U ra3a Ha MOrPYKEHHOE - 3 bubmuotexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3nen 5. PaGora u MougHOCTh. JHeprus
bu6nmoreka [LIOK
51 Pabora i mommoCTE 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
52 Tpocteie mexanmu3Mel > . https://m.edsoo.ru/7f416194
butmmoreka [IOK
53 Mexanuueckas SHepris 4 https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 11



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

8 KVIACC

KouanuyecrBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM
Ne i/ Koutponbubie | Ilpakrudeckne  (mudposbie)
NMPorpamMmbl Bcero
padoThI PaGoThI o0pa3oBaTe/IbHbIE
pecypcebl
Pa3znea 1. TemyioBble ABJICHUSA
. bubmuorexa [IOK
11 CTpoeuue u CBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Tenuiosbie mpouecce! 21 1 4 https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28
Pa3jen 2. JaekTpuyecKue 1 MATHUTHbIE SIBJICHUSA
21 DNeKTpUUYECKHE 3apsiIbl. 3apsHKEHHBIC Tena 7 1 bu6nmorexka [IOK
' M X B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
2.2 I1 i i 2 2 2
OCTOSHIRI SCKIPHICCKHH TOK 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
23 MarturHeIe SBeHis 6 . 3 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DEKTPOMATHHTHAS HHLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 10



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

9 KJIACC

KonuyecrBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabusie | JlaGoparopubie (upp )
NPOrpaMmbIl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
Paznen 1. Mexannuyeckne siBJIeHUS
11 MexaHn4ecKoe IBH)KCHHE U CIIOCOOBI €0 10 1 1 butmmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoteka [IOK
. 2
12 BaanvopercTane Ter 20 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
13 10
3AKOHI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. Mexannuyeckne KoJ1e0aHUS U BOJTHBI
bubmuoreka [IOK
2.1 M 7 1
CXAHHHCCKHE KOTeOaHHA https://m.edsoo.ru/7f41a4a6
bubmuotexa [IOK
2.2 M .3 8 1
CRAHITCCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3J1€KTp0MaFHI/ITHOE 110JI€ U 3JICKTPOMArHUTHBLIC BOJTHDI

DIIEKTPOMAarHuTHOE MOJIE U bu6mmoreka [IOK
3.1 6
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 6
Pa3nen 4. CBeToBbIE IBJIEHHS
4.1 3aKOHBI pACHPOCTPAHEHUS CBETA 6 bu6nmoreka [IOK



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

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

bubmuoreka [IOK
4.2 JIMH3BI U ONITHYECKUE IPUOOPHI 6 httos://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
4.3 Paznosxenune 6enoro cBeTa B CIIEKTP 3 httos://m.edsoo.ru/7fA1ada6
Hroro o pazneny 15
Pa3nea 5. KBanToBrbIe aBIeHUA
51 Hcnyckanue u morjoeHue cBeTa aToMOM 4 bubmmorexa [IOK
' Y H https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
52 CTpocHHe aTOMHOrO A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
5.3 SAnepHble peakuun 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nen 6. [loTopuTe/ibHO-0000 AN MOAY/Ib
6.1 IToBTOpenue u 06001IeHNE COAEePKAHUS 9 bu6muoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

IHHOYPOYHOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo 1yacoB
Nen/m | Tema ypoka B Kontposbubie | IlpakTuyeckue
cero
padoThI padoThI
1 1.Ponb (u3KKy B TO3HAHUH OKPYXKAIOIIETO MUPA 1
2 2.Dusnueckre BETMYMHBI U KX U3MEPEHUE 1
3 3. TOYHOCTB ¥ OTPENTHOCTh U3MEPEHUI 1
. o] «OmnpeneneHue MoKa3aHU UIMEPUTEITHHOTO

4. JIP Nel «O
4 npu6opa 1 1
5 5. JIP2 «M3mepeHue pa3MepoB MaJIbIX TEID» 1 1
6 6. ®u3uka u e€ BIUSHUE HA PA3BUTUE TEXHUKH. 1
7 7. CTpoeHUE BEIIECTBA. 1

8. JIsmxxenue yactui Bemiectsa. Jnuddys3us B razax,
8 KHUJIKOCTSAX U TBEPIBIX TeJaxX 1
9 9. BzaumopeicTBre 4acTHLL BELIECTBA. 1
10 10. ArperaTHble COCTOSIHMS BEILIECTBA. 1

11. UtoroBoe noBropeHue «CTpoeHUE BEIIECTBAY.
11 IIpoBepounas pabora. 1

12. Mexanuueckoe qBuxeHne. PaBHOMepHOE 1
12 HepaBHOMEpHOE JBH>KeHUEe. CKopocTh. EAuHUIIBI 1

CKOPOCTH.




13 13. PacueT myTu ¥ BpEMEHU JIBUKEHUS.
14. Pemienue 3aaau «I1yTb, ckopocTh, BpeMs
14 nBrxeHus». [lpoepounas padora
15 15. [IpsmonunHeHOe paBHOYCKOPEHHOE IBUKEHHE
16 16. Uueprus. BzaumopeiicTeue Tel.
17. Macca Tena. Equnuist macceel. U3mepenne Macchbl
17 Ha Becax. JIP Ne3 «M3mepeHne macchl Tena»
18 18. JIP Ne4 «3mepenue oObema TBEpIOTO TEIa
19. ITmotHOCTSH BemecTa. JIP NoS «Onpenenenne
19 IUIOTHOCTHU TBEPJIOTO TEJIa»
20 20. Pacuet mMacchl 1 00beMa TeJja Mo ero MIOTHOCTH
21 21. Pemenue 3amay «Macca. [I1oOTHOCTE BemecTBay.
22. Cuita KaK XapaKTepUCTHKA B3aUMOJICHCTBHUS TEJ.
22 Cuna ynpyroctd. 3akon I'yka
23 23. JIP Ne6 «MccnenoBanue CUIlbl yIpyrocTu
24 24. SIBnenue TaroreHus. Cuia TSHKECTH
25. CBs13b MEX]Ty CHJIOH TSDKECTH M Maccoid. Bec Tena.
25 Junamomerp
26. Cwuita TshKeCcTH Ha Ipyrux rianerax. Gusnveckue
26 XapaKTEePUCTHKH IJIaHET
27. JIP Ne7 «'pagyupoBaHue PY>KUHBI 1 U3MEPEHUE
27 CHJI TUHAMOMETPOM»
28 28. CnoxeHue IByX CHJI, HalIPaBJICHHBIX 0 OHON




npsiMoil. PaBHoelcTByrOIIAs CHI

29. Cuna Tpenusi. TpeHue MOKOS.

29

30. JIP Ne8 «MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS
30 CKOJIBXKEHUS OT TUIOIIAIN COMTPUKOCHOBEHUS TET,

IIPYKUMAIOIIEN CUJIBL, POJa TOBEPXHOCTEN»

31. Tpenwue B mpupojie U TEXHUKE. Perenue 3ama4y
31 «Bunsl crmmy
32 32. Konrponsnas padora Ne 1 «Bumsr crm»
33 33. [laBnenue. EquHUIIBI aBICHUS.
34 34. Pemenue 3anau «/laBnerue».

35. Ilepemaua naBaeHUS KUIAKOCTSIMH U Ta3aMu. 3aKOH
35 ITackans

36. /laBJieHHE B )KMJIKOCTH U T'a3¢, BBI3BAHHOE CHIION
36 TSOKECTH

37. PacueT naBieHHs KHUIKOCTH HA JHO M CTEHKU
37 cocyna

38. Pemrenne 3ay1au «Pacuet 1aBIIeHHS KUIKOCTH.
38 CooO1maromuecst Cocyabl

39. Bec Bo3ayxa. AtmochepHoe naBierue. OnbIT
39 Toppuuennu.

40. bapomeTp-anepoua. ATMochepHoe AaBIeHHE Ha
40 Pa3JIMYHBIX BBICOTAX.
41 41. ManomeTpsl. ITopirHeBoit )KuAKOCTHBIN HAacOC
42 42. T'unpasnuueckuii mpecc. Pemenne 3amau




«ATMOCc(hepHOE TaBICHUE

43. O6opynoBaHue, paboTarolee Ha UCIOIb30BaHUHT

43 atmochepHoro nasienus. Pemenue 3anay «/laBierue»
44 44. KontpoieHas padota Ne 2 «/laiieHue»
45. JleiicTBHE KUIKOCTH U ra3a Ha IMOTPYKEHHOE B HUX
45 | rteno
46. JIaGopatopHas pabota Ne 9 «3yuyenue
46 BBITAJIKUBAIOIIEH CUJIbI, ICCTBYIOIICH Ha
MOTPYKEHHOE B JKUIKOCTB TEJIO»
47 47. Apxumenosa cuia. [lnaBanue ten.
48. JIabopaTopnas pabota Ne 10 «BblsicHeHHE yCI0BUit
48 TUTABAHUS TEJ B )KUIAKOCTH »
49 49. TInaBaHue Cy/I0B. BO3AYXOIJIaBaHUE
50. Pemenwue 3anau «[l1aBanue cynos,
50 | BosmyxommaBamme.
51. IloBropenue «/laBnenue TBepabIX Teu. [laBienue B
51 KHUJIKOCTSAX H ra3ax.»
52 52. IloBropenue «3akoH Apxumena. [lnaBanue temn.»
53 53. KonrpomnbHas padota Ne 3 «IInaBanue tem»
54 54. Mexanuueckas paboTa.
55 . MomHoCTb.
55. M
56 56. [IpocThie MEXaHU3MBI.
57 57. Peruar B TexHuKe, OBITY U ipupoze. Pemmenue 3amau




«Ppryary

58. «3o0m0TOC IPAaBHUIIO» MEXAHUKH

58 1
59 59. Lentp tspxecTu Tena. Buasl paBHOBECHS. 1
60. Koaddunuent monesnoro aeiictus. Pemmenue
60 3anad «KITI» 1
61. JTaboparopHuoe 3ansatue «Onpenencare KIT/]
61 HAKJIOHHOH TIOCKOCTH 1 1
62 62. Mexanunueckas sHeprusi. Bupl 1
63. [IpeBpanieHne MeXaHMYECKOW SHEPTUH U3 OTHOTO
63 BHUJIA B APYIOM. 1
64 64. IloBTropenne «Pabora. MOITHOCTh. DHEPTUs» 1
65 65. [ToBTOopenune «CTpoeHUE BEIIECTRA 1
66 66. [loBTopenue «/laBneHue» 1
67 67. UtoroBast KOHTpoJIbHas paboTa 1
68 68. O6006meHue 3a Kype pu3uku 7 Kiacca 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 11




8 KVIACC

KoaunuecTBo 4acoB

Ne ni/mm Tema ypoka Beero Kontpoasnbsie | JlaGopaTtopHbie
padoTbI padoTbI
1 1. OcHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KUHETHUECKON TEOPUU 1
CTPOCHUSI BEIIECTBA.
2 2. ArperaTHbBIC COCTOSIHHS BEIIECTBA 1
3 3. CmauuBanue. KanwuisipHbie siBIeHUS 1
4 4. Temneparypa. BuyTrpennss sneprus 1
5 5. CnocoObl U3MEHEHHs BHYTPEHHEH SHEPrun 1
6 6. TermionpoBoIHOCTH 1
7 7. KonBekuusi. M3nyuenue 1
3 8. KonmaecTBO TemIoThl. EMHUIIBI KOTHYECTBA TETUIOTHI. 1 1
JlaboparopHas padota Ne 1 «M3ydeHne ycTpoiicTBa KaJlOPUMETPay.
9 9. JTabopaTtopHas padota Ne 2 «/3ydeHue nporecca Teroo0MeHa 1 1
10 10. Y genpHast TEINIOEMKOCTD 1
11 11. Pacyet KonmuecTBa TEILIOTHL. Y PaBHEHHUE TEIIOBOTO OanaHca 1
12 12. JTaGopatopnas pabota Ne 3 «/3mepeHue yneabHou 1 1
TETUTOEMKOCTH BEIIECTBAY
13 13. DHeprus ToruBa. Y iebHas TEIJI0Ta CTOPAHHUS 1
14 14. 3axoH coxpaHEeHHUs U IPEBPAILECHUS SJHEPTUN B MEXaHUYECKUX U 1
TETJIOBBIX MpoIleccax
15 15. Pemienne 3aga4, mpoBepovHas paboTa I0 TeMe 1
«Tennonepenaya. JHeprusi TOMINBA
16 16. [naBieHue U OTBEpICBAHKE 1
17 17. I'pacduk naBiIeHUs: ¥ OTBEPICBAHUS KPUCTATUNTMICCKHUX TEIL. 1
VY nenpHas TEIUIOTA TUIABJICHUS
18 18. Pemenue 3anau «IlnaBneHre 1 oTBEpIeBaHUC 1

(kpucTamu3anys)»




19. Ucnapenue, Konaencanus. HachleHHBIN 1 HEHACHIIIIEHHBIH

19 map 1

20 20. IoroneHye YHEPTruM MpH UCTIAPEHUH KHUJIKOCTU. Boinenenue 1
SHEPTUH MPU KOHICHCAIIUH apa.

1 21. BnaxxHocTb Bo3ayxa. CriocoObl orpeiesIeHus BIaXXHOCTH 1
BO3IyXa

22 22. Kunienwne. Y aenpHas TEIUIOTa TApOOOpa30BaHUS 1

23 23. Pemenue 3anau «IlapooGpa3oBanue. BiaaxxHOCTEY 1

24 24. PaboTa rasa rnpu paciumpeHun 1

o5 25. Jlabopatopras pabota Ne 4 «/3mepeHre OTHOCUTEILHOM 1
BJIQKHOCTH BO3JLyXa.

26 26. Jluratens BHyTpeHHero cropanus. Ilaposas typOuna. KI1/I 1
TETIJIOBOTO IBUTATEIIS

27 27. Pemenue 3amay «TerioBbIe SIBICHUS 1

28 28. O06061enue o teme «TerioBbIe IBICHUN) 1

29 29. KonrponsHas pabota Nel «TernnoBele sBICHUSDY 1

30 30. DirekTpu3anus TEN MPU CONPUKOCHOBEHUH. B3anmoeiicTpre 1
3apsHKEHHBIX TEI

31 31. Dnexrpockort. [IpoBOJHUKH U HETTPOBOIHUKH JIEKTPUIECTBA 1

32 32. 3akoH Kynona. Dnextpuueckoe mnose 1

33 33. lenMOCTb 3JIEKTPUYIECKOro 3apsaa. DnekTpoH. CTpoeHne 1
aToma

34 34. O0bsicCHEHHE YTCKTPUICCKUX SBJICHUN. 3aKOH COXPaHEHUS 1
AJIEKTPUUYECKOTO 3apsizia

35 35. CraTHueckoe dJIEKTPUIECTBO, €r0 YUET U MCIIOJIb30BAaHKE B OBITY 1
U TEXHHKE

36 36. DnexTpudecKkuii TOK. ICTOUHUKH JIEKTPHIECKOTO TOKA. 1
DJexTpuyecKas 1eNb U €€ COCTaBHbIE YaCTH.

37 37. DIIeKTpUIECKH TOK B MeTaIlIaxX. JIeHCTBHUS IJICKTPHUECKOTO 1
TOKa

38 38. Cuna Toka. MI3amepeHue Cuiibl TOKa 1




39. JIabopatopHas pabota Ne 5 «COopka 37eKTpU4eCKOH e U

39 M3MEpEHUE CUIIbI TOKA B €€ Pa3IMYHbIX yUaCTKaX) 1

40 40. DnekTpuyecKoe HaNpshKeHUE. M3MepeHue HarmpsHKeHUs 1

41 41. JTabopaTtopHas pabora Ne 6 <<I/13MepevH1/1e HanpsuKEHUA Ha 1
Pa3IMYHBIX Y4acTKaxX MOCIEeI0BATEIbHOM AIEKTPUUECKON LIS

42 42. DneKTpruIecKoe CONMPOTUBIICHNE MPOBOTHUKOB. 3akoH OMa aiist 1
y4acTKa [enu

43 43. PacueTr conpoTHUBICHUS IPOBOJHHUKA. Y IEIbHOE CONPOTUBIICHHUE 1

44 44. Pemenue 3aau «Pacyer conpoTUBICHHS IPOBOJHHUKA, CUIIbI 1
TOKA W HATIPSDKEHUS»
45. PeocTartsl.

45 Jlabopatopnass  pabora Ne7  «M3mepeHue  CONMPOTHBIICHUS 1
IIPOBOJIHUKA. V3ydeHne npuHInma JeHCTBUS pEOCTaTa

46 46. IlocnenoBaTenbHOE COSTUHEHHE MTPOBOTHIUKOB 1

47 47. TlapannenpHO€ COEIUHEHNE TIPOBOTHUKOB 1

48 48. JlabopaTopnas pabota Ne 8 «M3yuenue napamieabHOro 1
COEJIMHEHUS MPOBOITHUKOBY

49 49. PELHGHPIG 3aja4, MpoBepoyHas padboTa «Pacder 31eKTpruIecKux 1
uenein»
50. PaboTa u MOIITHOCTH AIEKTPUIECKOTO TOKa. JlabopaTopHas

50 pabora Ne 9 «3mepeHre MOIITHOCTH U PabOTHI TOKA B 1
AJIEKTPUUECKOM JTamIIe»

51 51. HarpeBanwue MpoBOTHUKOB JIEKTPUICCKUM TOKOM. 3aKOH 1
Jxoyns—IJlenua

52 52. Jlamria ocBemeHus . DIEKTPUIECKHE HarpeBaTeIbHbIE TIPHOOPHI 1

53 53. Kopotkoe 3ambikanue. [Ipemoxpanurenu 1

54 54. KonTponbHas padota Ne 2 «Pabota u MOIITHOCTh 1
AIEKTPHUYECKOTO TOKA»

55 55. [locTosiHHbIE MATHUTBHL. MarHUTHOE TI0JIE 1

56 56. MarauTHoOE 1oJie MPSMOT0 TOKa U MTOCTOSIHHBIX MarHUTOB. 1

MarautHble TUHUN




57. MarauTHoe mnoiie KaTyHIKHU € TOKOM. 3HeKTp0MaFHI/ITBI " ux

57 [IpUMEHEHHE 1
58 58. MarautHoe mosie 3emiin 1
59 59. I[VeﬁCTBI/Ie MarHuTHOTO MOJIS Ha IPOBOJHUK C TOKOM. IIpaBuiio 1
JIEBOU PYKH
60 60. MHayKIMs MarHUTHOTO TIOJISt 1
61 61. DAeKTpUYECKUH TBUTATEIH 1
62 62. MarHuTHBIH OTOK. SIBIEHUE STIEKTPOMArHUTHON HHAYKIIUU 1
63. HanpaBnenue nuuaykiuonHoro toka. [Ipasuno Jlenma.
63 JlaGopaTtopHnas pabota Ne 10 «3ydenne siBneHus 1 1
ANMEKTPOMArHUTHOW UHITYKIIHI)
64 64. Pemenue 3ana4 « 3IEKTPOMArHUTHBIC SIBICHUSD 1
65 65. Crioco6sl TOJTy4eHNS SIEKTPOSHEPTHH. [lepenaua 1
ANEKTPUICCKON SHEPTUN
66 66. KonTponbHas padora Ne 3 mo Teme «DJIeKTpOMarHUTHBIC 1
SIBIICHUSI
67 67. IMoBTOopenue u 0600mEeHNUe 3a Kype 8 kiacca «TerroBsie 1
SIBIICHUSI.
68 68. IloBTOpenue u 0600MIEeHNE 3a Kype 8 Kitacca « DNEKTPUIECKHE 1
SIBIICHUSI.
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 10




9 KJIACC

KoauuecTBO 4acoB

Ne
wn Tema ypoka Beero Konrtposbnubie | JlaGopaTopHble
padoThI padoTbI
1 1. Marepuanbhas Touka. Cucrema oTcuera 1
2 2. Tlepemerenne 1
3 3. OnpeneneHre KOOPAMHATHI JBUXKYIIETOCS Tea 1
4 4. CKopoCTb NPSMOJIMHEHHOT0 PABHOMEPHOTO JABUKECHUS 1
5 5. I'paduky 3aBUCUMOCTH KHHEMATHYECKUX BEJIMYUH OT BpEMEHU 1
MpU IPSIMOJIMHEIHOM paBHOMEPHOM JIBUKEHUHT
6 6. XapaKTepuCTUKN HEPAaBHOMEPHOTO JIBIKEHHSL. 1
[IpsiMonHETHOE paBHOYCKOPEHHOE JBUKEHHE
7 7. CKOpOCTb IPSIMOJIMHEHHOT0 pABHOYCKOPEHHOTO IBHKEHUSI. 1
I'padux ckopoctu
8 8. Ilepemenienne Tena Npy MPSIMOIMHEITHOM PaBHOYCKOPEHHOM 1
JBYKEHUH (C HaYaJbHOU M 0€3 HaualbHOW CKOPOCTH).
9 9. Pemenue 3a1ay «PaBHOYCKOpPEHHOE JIBIKCHHUEY,
10 10. JIaGoparopHuas padota Ne 1 «I/ICCJ'IC,Z[OBaI;II/IC 1 1
PaBHOYCKOPEHHOTO JIBIKEHHS 0€3 HauaIbHOW CKOPOCTH
11 11. Pemrenue 3amau «JIBuxKeHUCY, 1
12 12. KOHTpOJELHasI pabota Ne 1 «PaBHOMEPHOE U paBHOYCKOPEHHOE 1 1
MPSIMOJIMHEIHBIC IBUKECHUS
13 13. Ckopoctb npu KpI/IBOJI‘I’/IHef/'IHOM JBWKECHHHU. [IBUKEHUE 110 1
OKPYKHOCTH C IOCTOSIHHOM MO MOJTYJIFO CKOPOCTBIO
14 14. OTHOCHUTENBLHOCTD ABMKEHUS 1
15 15. UnepuunanbHble cucteMbl oTcuera. [lepBolit 3akoH HeroToHa 1
16 16. Bropoii 3axon HeroTona 1
17 17. Tpetnii 3akoH HproToHa 1
18 18. CBoOoiHOE NTaieHue Tei 1




19 19. 3akOH BCEMHPHOTO TATOTEHUS 1

20 20. Jlaboparopras padota Ne 2 «3mepeHne yCKOpPSHHS 1
cBOOOIHOTO MaieHus» ((HYPOHTAIEHOE BBITIOJIHEHHE)

21 21. YckopeHue CBOOOTHOTO MMaIeHUsT Ha 3eMJIe U IPYTUX 1
HEOECHBIX Tenax

22 22. lepopmanusi. Cuna ynpyrocTtu 1

23 23. Pemenue 3ama4 "ledopmarnus. 3akon ['yka". 1

24 24. Jlabopatopras pabota Ne 3 «OrmnpeenieHue KeCTKOCTH 1
MPY>KUHBD)

25 25. Bec Tena, IBUXKYIIETOCS C YCKOPEHHEM 1

26 26. Cuna TpeHus 1

27 27. Pemenue 3aaau «Cuna ynpyroctu. Cumia TpeHus» 1

28 28. JlnHaMuKa KPUBOJIMHEHHOTO ABUXKCHHS. FICKyCCTBEHHBIE 1
CIYTHUKHU 3eMJIU

29 29. YcnoBus paBHoBecus Tell. LieHTp Tshxectu Tena. Buabl 1
paBHOBECHS Tel

30 30. PGHIGHVI/Ie 3anay. [IpoBepounHas padboTta «3aKOHBI IBHKCHUS U 1
B3aUMOJICHCTBUS TEID»

31 31. Umnynbe Tena. 3aKOH COXpaHSHUsT UMITYJIbCa 1

32 32. PeaktuBHOE nBIKeHUe. Pemenue 3amau «Miynbe Temnay 1

33 33. Pemienue 3ana4, mpoBepodHasi paboTa «3aKOH COXpaHEHUS 1
UMIyJbca. PeakTHBHOE JBUKECHUCH

34 34. Paborta cunbl. MOIITHOCTH 1

35 35. IloTeHnMabHAS M KHHETHYECKAsT YHEPTHUS 1

36 36. 3aKOH COXpaHEHUs SHEPTUU 1

37 37. Pemenue 3a1a4 «3aKOHBI COXPAHCHUS B MEXaHHKE) 1

38 38. [IpuMeHeHne 3aKOHOB COXPAHEHUSI MEXAHUKH B OBITY H 1
TEXHHKE.

39 39. O6o6maromuii ypok «Cuna. Ummynbe. Mexanndeckas 1

sHeprus». [IpoBepounas padora.




40 40. KoHTposbHas paboTa «3aKOHBI COXpPAHECHHS B MEXaHUKE» 1
41 41. KonebatensHoe nBuxkeHne. CBOOOAHbIE KoeOaHMsI. 1
42 42. BennuuHbI, XapaKTEPHU3YIOIIHE KOJIe0aTEeIbHOE IBUKCHHE 1
43 43. Pemenue 3agau «CBO¥CTBA M XapaKTEPUCTUKU 1
K0JIe0aTEeTbHOTO IBUKECHUS
44 44. T'apmoHnYeckHe KojaeOaHus 1
45 45. 3aryxaromue konebanus. BeiHy)n1eHHBIC KOTeOaHus 1
46 46. Pezonanc 1
47 47. Pemenue 3a1a4 «3aTyxaromiye, BEIHYKISHHBIE KOJICOaHMS 1
48. JTabopaTtopHas padora Ne 4 «VccnenoBanue 3aBUCUMOCTH
48 MEPUOJIa M YaCTOTHI CBOOOIHBIX KOJICOAHUI HUTSHOTO MasiTHUKA 1
OT €T0 JUTMHBDY
49 49. PacnipocTpanenue kojiebanuii B cpeze. BomHbl 1
50 50. InunHa BosiHbL. CKOPOCTh pacpOCTPaHEHUS BOJIH 1
51 51. Pemenne 3amay «MexaHU4YECKHE BOJIHED 1
52 52. UcTouHUKH 3ByKa. 3BYKOBBIE KOJICOAHMS 1
53 53. BeicoTa, TeMOp, TPOMKOCTB 3BYyKa 1
54 54. OTtpaxeHue 3ByKa. 3BYKOBOU PE30HAHC 1
55 55. O6obmaronmii ypok «MexaHUYeCKHe KOJIeOaHUs ¥ BOJIHBI. 1
3Byk». [IpoBepounas pabora
56 56. Ucrounuku cBera. PacpocTpanenue cBera 1
57 57. Orpaxxenue cBeta. [Imockoe 3epkaiio. 1
58 58. IIpenomnenue ceera. [loaHOe BHyTpeHHEE OTpaXKeHUE 1
59 59. JIuu3zel. OnTHveckas Cuiia JIMH3BI 1
60 60. N300pakeHus, faBaeMble JTUH30U 1
61 61. IlocTpoeHne n300paxeHNH, TaBaCMbIX JIMH3AMA 1
62 62. Pemmenue 3anau «M300paskeHus, JaBaeMble JTUH30M». 1
63 63 I'1a3 u 3perne. Onrudeckue mpudopsl. Cheprueckoe 3epKao. 1
[Moctpoenue nzobpaxeHuii B chepuaeckoM 3epkare.
64 64. Pemmenue 3anau «I'eomeTpruecKkas ONTHKA. 1




65

65.

Kontponbhas padota Ne 2 «CBETOBBIC SIBICHUS

1

66 66. MuTepdepentus u qudpakius cBera 1
67 67. ®u3n4YecKUi CMBICIT ITOKA3aTEeNIs MPEITOMIICHHS. 1
68 68. Pemenue 3anau «I[Ipenmomnenue cBeray 1
69 69. ucnepcus ceeta. [[Bera Ten. THITBI ONTHYECKHUX CIIEKTPOB. 1
70 70. O606m1eHme 10 TeMe «CBETOBBIE SIBICHUS 1
71 71. DneKTpoMarHuTHOE ToJe 1
72 72. CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH. 1
73 73. Jlnana3oH 3JIeKTPOMarHUTHBIX BOJIH. 1
74 74. Pa3BuTHE B3TJI510B HAa IPUPOJTY CBETA. 1
75 75. Pemenue 3a1auy « 97€KTPOMarHUTHBIE BOJIHBI 1
76 76. O60061eHNE IO TeME «IIEKTPOMATHUTHBIE BOJTHBD) 1
7 7'7. PagnoakTuBHOCTH. MOJI€1M aTOMOB 1
78 78. TlornomeHre U UICITyCKaHNWE CBETa aTOMaMH 1
79 79. 3aK0H paIMOAKTUBHOTO pacrmaja 1
80 80. DkcniepuMeHTaIbHBIE METOIBI HCCIICOBAHUS YACTHI 1
81 81. CoctaB aTOMHOTO s17Ipa. 1
82 82. Pemenue 3ama4 «AToM. SIepHBIC peaKium 1
83 83. SnepHble CHIIbL. DHEPTHsl CBA3U. 1
84 84.Oneprus ceszu. JledekT macc. 1
85 85. JL.p. 8 «M3y4eHue neneHus sapa aToMa ypasa 1o gororpapuu 1

TPEKOBY»
86 86. JI.p. 9 «M3yueHue TpeKoOB 3apsKEHHBIX YACTHI] IO TOTOBBIM 1

dhoTorpadusm
87 87. Pemenue 3amau «SlnepHbie peakiyum 1
88 88. [lenenwme siaep ypana. llennsie peakimn 1
89 89. Anepnsiii peaktop. [IpeobpazoBanue suepruu siaep B 1

ANEKTPUUICCKYIO SHEPTHIO.
90 90. AtomHas sHepreTHKa 1
91 91. buonoruveckoe JAeiCcTBHE pauaiu 1




92 92. TepmosiiepHbIEC pEaKITUy. 1
93 93. O6006menue o Teme «CTpoeHNEe aTOMHOTO s/pa. SaepHble 1
peaKIm.
94 94. KonrponbHas padota Ne 3 «SnepHble peakiym 1
95 95. TloBTOpeHne «3aKOHBI IBUKCHUE M B3aUMOJICHCTBUS TED» 1
96 96. Pemrenue 3amay «3aK0HBI IBIKEHUE U B3AUMOIEHCTBUS TEIDY 1
97 97. TloBTOpenue «MexaHWIeCKUE KOJICOAHMS U BOJTHBDY 1
98 98. Pemenue 3aaau «MexaHHMUECKHE KOJIEOAHUS M BOJTHBDY 1
99 99. INoBTopeHue «CBETOBBIC SIBICHUS 1
100 100. Pemenne 3amau «CBETOBBIE SIBIICHUSY 1
101 101. TToBTOpEeHUE «DINEKTPOMATHUTHOE TOJIE. DJIEKTPOMArHUTHBIE 1
BOJIHBI»
102 102. . Pemrenue 3a1a4 «JIeKTPOMArHUTHOE TTOJIE. 1
DNEeKTPOMarHUTHBIE BOJTHBDY
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







IMPOBEPSIEMBIE ITPE/METHBIE PE3YJIbTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM IPOI'PAMMbBI OCHOBHOI'O
OBILIETO OBPA30OBAHUS

7 KIIACC

Kon
MPoBePsAEMOro
pe3yJabTara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

11

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATHA

1.2

pas3inydaTth ABJICHHUA MO OMNHCAHWUIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE UW3YYCHHBIX (U3HMUECKUX SBICHUI B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NUYECKHE SIBICHUS B MPUPOJE,
IpU 3TOM NEePEeBOJIUTh MPAKTUUYECKYIO 33]]auy B Y4eOHYIO, BBIIEISATH

CYLIECTBEHHBIE CBOICTBA (MpU3HAKH) (PU3NUECKUX SBICHUI

14

ONKCHIBATh H3YYEHHbIE CBOHCTBA Tel U (PU3MYECKHE SBICHUS,
UCHONB3YS (DU3MUECKHE BEJIWYMHBI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUS U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYHMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKM  M3YYCHHBIX  3aBUCHMOCTEH

(I)I/I3I/ILI€CKI/IX BCIIMYUH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ysl U3Y4YEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
(GopMyNTHpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAKCHUC

1.6

OOBACHATH (PU3UYECKUE SIBJICHUS, MIPOLECCH U CBOWCTBA TEN, B TOM
4yucjie M B KOHTEKCTE CHUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABISITH IPUYUHHO-CIICICTBEHHBIE CBA3U, CTPOUTh
oOBsicHeHHe w3 | — 2 JIOTWYEeCKHX ImaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, GU3NICCKUX 3aKOHA HIIH

3aKOHOMEPHOCTH

1.7

pemate pacy€THbie 3amaun B 1 — 2 nedcTBUsI, UCTIONB3YS 3aKOHBI H




dbopMyIibl, cBsI3bIBatONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHaTN3a
YCIIOBUSl 3aJlaud  3alUCBhIBATh KPaTKOE YCIOBHE, IOJCTAaBIAThH
buznyeckre BeIUYUHBI B (POPMYIIBI U IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOAUMBIE JIJISi PEIICHUs 3a7ad, OICHUBATH

PCATUCTUIHOCTD IMOTYICHHON (PU3NYeCKON BETMIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIU
(GU3MYECKUX METOAOB, B ONHCAHUU WCCICJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh u
WHTEPIPETUPOBATh TMOJIYYEHHBIH pE3yNIbTaT, HAXOAUTh OIIMOKU B

XO0J¢€ OIIbITa, ACJIATh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

NPOBOJUTHh OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
GU3MYECKUX ~ CBOWCTB  Tel:  (opMylIupoBaTh  MpPOBEpsSEMbIC
NpPEINONI0KEeHUsI, CcOoOMpaTh  YCTAHOBKY W3  MPEJIOKECHHOTO

000py/0BaHus, 3aIIUCHIBATH X0 OIbITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJTHATH TMPSIMBIE W3MEPEHHSI C HCIOJH30BAHUEM aHAIOTOBBIX U
UQPPOBBIX TPUOOPOB, 3aNMUCHIBATH MOKA3aHUS MPHOOPOB C yIETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH H3MEPEHHH

111

MMpOBOAUTD HUCCIICA0OBAHUC 3aBUCHUMOCTH OIHOM (I)PI3PI‘-ICCI(OI>1
BCIIMYHUHBI OT ,Z[perﬁ C MHCIIOJIb30BAHUCM TPAMBIX HSMCpeHHﬁ,
Y4aCTBOBAaTh B IIJIAHUPOBAHHUU yqe6Hor0 HUCCICIOBaHUsI, CO6I/IpaTB
YCTAHOBKY U BBIIIOJHATE USMCPCHUSA, CIICAYS NPCIAIIOKCHHOMY IJIAHY,
(i)I/IKCI/IpOBaTB PE3yIbTaThbl HOHy‘I@HHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘16CKI/IX
BCJIMYHMH B BUAC ITPCIIIOKCHHBIX Ta6J'II/ILI u Fpa(bHKOB, JC€J1aTb BBIBOJbI

10 pe3yJbTaTaM HUCCIICAOBAaHUS

1.12

MIPOBOJMTH KOCBEHHbIE H3MEpEHUs (PU3NUECKUX BEJIWYMH, CIeAys
MPEIOKEHHOW MHCTPYKIUK: MIPH BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOU

BCIIMYMWHBI

1.13

1.14

CO6J'II-O,Z[aTB IpaBujila TCXHHUKU 0e301acHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

yKa3plBaTh NPUHLIMIBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTh MPUHIUIBI JEHCTBUS H3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO HX ONMCAHUS,
UCIIONB3YSl 3HaHMS O CBOMcTBaX  ()M3MUECKUX SBJICHUH U

HE0OX0oauMbIe (PU3NUECKHE 3aKOHBI 1 3aKOHOMEPHOCTH




1.15

NPUBOJUTh TPHUMEPHl (HAXOAWTh HH(MOpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCIOJIh30BaHUs (DU3MUYECKUX 3HAHUI B IMOBCEIHEBHON
KU3HM I8 oOecmiedeHus: OE€30IacHOCTH TpHU  OOpalleHHH C
npuOOpaMy U TEXHUUYECKUMH YCTPONCTBaAMH, COXPAHEHHUS 310POBbS U

COOJTIO/ICHHSI HOPM SKOJIOTUYECKOTO MTOBEICHHS B OKpY KaIoIIel cpene

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJIaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM W IYTEM CpPAaBHEHMS pPa3JIMYHBIX HCTOYHHUKOB
BBIJICNATh MH(OPMAIMIO, KOTOpas SIBJIAETCS MPOTUBOPEUMBON WM

MOXET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBITIOJIHEHUH y4eOHBIX 3a/1aHUI
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (pusmdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepuasbl, pecypcbl ceth VHTepHeT, BlageTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMaLUU

13 OHOU 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

Co3/7aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOICHUS
Ha OCHOBe 2 — 3 HWCTOYHMKOB HH(pOpManuu (U3NIECKOTO
coJiepKaHUs, B TOM YHCIIEe MyOJUYHO JIeJaTh KPaTKUE COOOIICHHS O
pe3ynbTaTax TMPOEKTOB WM Yy4YeOHBIX HCCIENOBAaHUN, TPHU ITOM
rPaMOTHO HCTOJb30BaTh HM3yYCHHBIH MOHSITUWHBIA ammapar Kypca

(i)I/I?»I/IKI/I, COIIPOBOKAATH BBICTYINICHUC npe:«:eHTauI/Ieﬁ

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN paclpeiesaTh
00513aHHOCTH B TPYINE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJja4aMH,
CIIEIUTh 3a BBHINNOJHEHUWEM IUIaHA NEeHCTBUM, aJeKBaTHO OIEHUBATH
COOCTBEHHBIM BKJAaJ B JICATCIBHOCTb TPYIIBI, BBICTPAUBATH

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG, YUUThIBasA MHCHHE

OKPYKaIOITUX

8 KJIACC

Kon
MPoBePAEMOro
pe3yJabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh INOHATHUA

1.2

pa3iindath ABJICHHUA MO OMUCAHWUIO HUX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIbITOB, ICMOHCTPHUPYIOIIUX TaHHOC (1)I/ISI/ILI€CKOC SIBJICHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4YHCiIe (U3NYECKUE SBICHUS B NPHPOIE,
IIPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33/auy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (PU3NICCKUX SBICHUI

14

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (HU3UYECKUE SBICHHUSA,
UCTIONB3Yysl (U3WYECKHE BEIUYMHBI, TP OINUCAHUM IPABUIBHO
TpakToBaThb  (PU3MYECKUIl  CMBICT  HCIOJB3YEMbIX  BEJIMYMH,
0003HaueHUs U €AMHUIBI (PU3MUECKUX BEJTUYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIHO (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaUKM  HM3YyYEHHBIX  3aBUCUMOCTEH

(OUBUYECKUX BETMIUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOIECCHI,
WCIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa M 3alHChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKECHUE

1.6

OO0BSACHATH (PM3MUECKHUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallud MPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPHUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHHUE U3 |
— 2 JOTMYECKUX IIaroB ¢ MOMoImbpl0 1 — 2 u3yueHHBIX CBOICTBa

(I)I/I3I/ILI€CKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHA WJIN 3aKOHOMCPHOCTH

1.7

pemarb pacu€THbe 3a7a4u B 2 — 3 JIEMCTBHUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIibl, cBsI3bIBatONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHaN3a
YCIJIOBHSI 33/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIISATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3a7add, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoauMBbIE JUIsl €€ pelleHMs], MPOBOIUTh pacdy€Thl U CPaBHUBATH
MOJIyYEHHOE 3Ha4YeHHe (PU3MYECKONM BEJIUYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaTb Hp06HeMBI, KOTOpPBIC MOKHO pPCHINTL IIPHU ITOMOIIU
(I)I/I3I/I‘{CCKI/IX MCTOHOB, UCTIOJIB3YA OIMUCAHUC UCCIICAOBAHUS, BEIACIIATH
MMPOBEPACMOC MPCAIIOJIOKCHUEC, OUHCHHUBATH IPABUJIBHOCTH ITOPAAKA

IMPOBCACHUA UCCIICIOBAHUA, ICIATh BLIBOAbI

1.9

MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (HU3UYECKUX SIBICHUN WIN
¢u3nyeckux ~ CBOMCTB  Ten:  (OpPMYyJIUpOBAaTH  IMPOBEPSIEMBIC

NpPEANoNoXKeHNsl, CcoOupaTh  yCTAaHOBKY M3  MPEIJI0KEHHOTO




060py,I[OBaHI/I$I, OIIMChIBATBh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBO/JbI

1.10

BBIIIOJIHATH IPSAMBIE M3MEPEHUsA C HUCIOJb30BAHUEM aHAJIOrOBBIX
nprOOPOB U JATYMKOB (PU3UUYECKUX BEIIMYHH, CPABHUBATH PE3YIIbTATHI

WU3MEPEHHI ¢ y4ETOM 3aJJaHHOM a0COTIOTHOM MOTPEITHOCTH

111

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOMN
BEJIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM MPAMBIX HW3MEPECHUIA:
IUIAHUPOBATh MCCJIEIOBaHKUE, COOMpPATh YCTAHOBKY M BBIOJHSATH
U3MEpeHus, cienysd  OpeIoKeHHOMY  IUIaHy,  (pUKcHpOBaTh
pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUJE TaOJHUL U TPpadUKOB,

JA€J1aTb BBIBOJBI 110 PE3YyJIbTaTaM UCCIICIOBAHUA

1.12

INPOBOJAUTH  KOCBEHHbIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciedays TPEMIOKEHHOM WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE

BCJIIMYNHBI

1.13

coOimogaTh MpaBWia TEXHUKH Oe3omacHOCTH Impu paboTe C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTCPU30BaTh MPHUHIUIIBI JIEHCTBUSA HU3YUCHHBIX HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB C OHOpOfI Ha WX OIKMCAaHUSA, HCIIOJIb3Ys
3HaHMS O CBOMCTBax (I)I/ISI/I‘-IGCKI/IX SBIICHUN U HCO6XOI[I/IMLIC

(1)I/I3I/I‘leCKI/IC 3aKOHOMCPHOCTH

1.15

pacrno3HaBaTh MPOCTble TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE
npuOOpBI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBI
ANIEKTPUYECKUX LIeTeld ¢ TMOCIeAOBaTeIbHBIM U MapauleIbHbIM
COEIMHEHUEM  3JIEMEHTOB, pa3jinyas YCJIOBHble 0003HAYEHUS

AJIIEMEHTOB JJICKTPUYECKUX LETIeH

1.16

NPUBOIUTH TMPUMEPHl  (HAXOMUTh WHQPOPMALMI0O O TpUMEepax)
MPAKTHYECKOTO MCIIOTB30BaHMs (PU3HMUECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HU Jiig  obOecriedeHuss 0O€30MacHOCTH Tpu  oOpamieHuu ¢
npudopaMu U TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 310POBbS U

CO6J'IIO,I[6HI/I$I HOPM 39KOJIOTHYCCKOI'O ITOBCJCHUA B Opr>K3.IOH.I€I71 cpeac

1.17

OCYIIECTBIISATH MOUCK MHPOpMAIK (U3NUECKOTO COACPKAHUS B CETU
NuTepHeT, Ha OCHOBE HUMEIOLIMXCA 3HAHUM MU IMYTEM CpPaBHEHHUS
JOTIOTHUTEIbHBIX HCTOYHUKOB BBIACHATh WHGOPMALUIO, KOTOpas

ABIIIETCS IPOTUBOPEUUBON MIIU MOKET ObITh HEOCTOBEPHOI

1.18

HCIIOJIB30BaTh IIpxn  BBIIOJIHCHHUHU y‘~IC6HI)IX SaI[aHI/Iﬁ HAay4YHO-




MOMYNISPHYIO JIUTEPATypy (U3HUECKOrO COJAEpKAHUS, CIPaBOYHBIC
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamere NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMKU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co31aBaTh COOCTBEHHBIE TUCHbMEHHEIE U KpaTKHUEC YCTHBIC COO6HICHI/I$I,
0000mas wHGOpPMAIMIO W3 HECKOIBKUX HCTOYHHKOB (DU3MUECKOTO
COJIEp)KaHHUsA, B TOM YHUCIE IYOJIMYHO TPEACTABIATH PE3yabTaThl
MPOEKTHON WM HCCIENOBATENbCKONW JIEATeTbHOCTH, TMPU STOM
rPaMOTHO HCIOJb30BaTh HM3yYCHHBIH TOHITHMHBIN ammapaT Kypca

(i)I/I?:I/IKI/I, COIMPOBOXIATDH BBICTYIIJIICHUC npe:«:eHTauI/Ieﬁ

1.20

MU BBITIOJHEHUHM Y4YeOHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpesiessiTh 005 3aHHOCTU B TPYMIE B COOTBETCTBHU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JIEUCTBU W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JACITEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBHE,  TPOSIBISAS  TOTOBHOCTh

pa3peniath KOH(DIUKTHI

9 KJIACC

Kon
MPoBePsAEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHUA

1.2

pas3iindaTth ABJICHHUA MO OMNHUCAHHUIO UX XAapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC

1.3

pacrio3HaBaTb TMPOABIICHHUEC H3YUYCHHBIX (bI/I3I/I"IeCKI/IX SIBIICHUN B
OKpYyKaromemM MHUpe, B TOM YUCIIC (I)I/I3I/I‘leCKI/Ie SABJICHHUA B NIPHUPOIC,
IIpHu 3TOM MECPCBOJAUTL IPAKTUUCCKYIO 3aaa4y B yqe6Hon, BBIJICIIATH

CyIIIeCTBEHHBIC CBOMCTBA (TIPU3HAKH) (DU3UIECKUX SIBIICHUN

14

ONKCHIBATh H3YYEHHbIE CBOHCTBA Tel U (PU3MYECKHE SBICHUS,
UCHONB3YS (DU3MUECKHE BEJIWYMHBI, NPU ONUCAHUM MPABUIBHO
TPaKTOBaTh  (U3WYECKHA  CMBICT  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHUS ¥ eMUHUIBI PU3NIESCKUX BEIWYHH, HAXOIUThH (HDOPMYIIBL,

CBSI3BIBAIOIIME JIAHHYIO (U3WYECKYI0 BEIMYUHY C JPYTHMHU




BCIIMYNHaAMU, CTPOUTH rpa(b HKH HN3YUCHHBIX 3aBHCHMOCTEH

(OUBUYECKUX BETUUUH

15

XapaKTepU30BaTh CBONCTBa TeJ, (PU3UYECKHE SIBJICHHUS M TIPOIECCHI,
WCTOJb3ysl HW3YyYECHHBIE 3aKOHBI, TpPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa M 3alHChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKECHUE

1.6

00BSCHATh (I)I/I3I/ILIGCKI/IG MponecCol U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapakTepa:
BBIABJIATE HPUYNHHO-CICIACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHUE U3 2
— 3 JIOrHYeCKUX IIaroB ¢ IIOMOIIBIO 2 -3 HU3YUYCHHBIX CBOMCTBaA

buznyeckux sBJICHUH, PU3NUECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

1.8

pemaTth pacdy€THbIC 3a7a4d (omMparommecss Ha cuctemMy m3 2 — 3
YpaBHEHHUI), HCMONb3yd 3aKOHbl U  (OpMynbl, CBS3bIBAIOLIUE
¢usznyeckue BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJlaud
3alUChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOUIME  WJIU
M30BITOYHBIE JaHHBIC, BEIOUPATH 3aKOHBI U (DOPMYIBI, HEOOXOAMMEIE
JUIsL peleHUsl, IPOBOAUTH PacyE€Thl U OLEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAYCHUA (I)I/I3I/ILIGCKOI71 BCIIMYHHBI

pacro3HaBaTb Hp06JICMBI, KOTOPBIC MOXXHO pPCHIUTL HIpPHU MNTOMOIIHU
(I)I/I3I/ILI€CKI/IX MCTOHOB, UCTIOJIB3YA OIMUCAHUC UCCIICAOBAHUS, BBIICIIATH
MMPOBCPACMOC MPCAIOJIOKCHUC, OLUCHHUBATH IIPABUIIBHOCTH IIOPAJAKA
MNPOBCACHUA HMCCICAOBaHUA, OCJIaTb BbIBOJbI, HWHTCPIPCTUPOBATDH

pe3yJIbTaThl HAOJIOACHUI U OIBITOB

1.9

NPOBOIUTH OMNBITBI IO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU
(GHU3MYECKUX CBOWCTB TEJNI: CAMOCTOSITETILHO COOMpATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyIOBaHMs, OMHUCHIBATH XOJI ONBITA U €ro

pe3yinbTaThl, POPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMbIX H3MEPEHUH,
onpenesss CpelHee 3HaueHUEe H3MepseMON BenudyuHbl ((hoKycHoe
paccrosiHMe coOuparomeil JIMH3bI), 00OCHOBBIBaTH BBIOOp crocoba

u3MepeHus (M3MEPUTENLHOTO Mproopa)

111

IPOBOJUTh HCCJIENIOBaHME 3aBUCUMOCTEH (M3NYECKUX BEIMYUH C
UCMOJIb30BaHUEM NPSAMBIX W3MEPEHUH: IUIAHUPOBaTh HCCIEI0BaHUE,
CaMOCTOSITEJIBHO COOMpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTAThI

HOHy‘ICHHOﬁ 3aBUCHUMOCTH (bl/ISI/ILIeCKI/IX BCJIMYHNH B BHIC Ta6J'II/IHI/I




Fpa(bI/IKOB, JACJIaTb BBIBOJIBI 11O PE3YyJIbTaTaM UCCJIICAOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKHUX  BEIMYUH:
TUTAHUPOBATh M3MEPEHUsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBIIOJHATH W3MEPEHHUs, CIEeAys MPEIIOKEHHOW WHCTPYKIHH,
BBIYMCIIATh 3HAYECHUE BEJIMYMHBI M aAHAJIM3UPOBATh IOJyYEHHBIE

pe3yAbTATHI C YYETOM 3aIAHHON HOTPEIIHOCTU U3MEPEHHI

1.13

CO6J'IIO)12[TB paBujia  TCXHHUKU 0e301acHOCTH Inpu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE TNPU3HAKM WM3YYEHHBIX (PU3MUECKHX MOjENeil:
MaTepuagbHas TOUKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHBIN HUCTOUYHUK
cBeTa, JIy4y, TOHKas JIMH3a, IUIaHEeTapHas MOJENIb aToMa, HYKIOHHas

MOJIEJIb aTOMHOTO sijIpa

1.15

XapaKkTepu30BaTh MPHUHLIUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIMCAaHHs, HCIONb3Ys
3HaHUS O CBOMCTBax (U3MUYECKUX SBICHUH W HEOOXOIMMBIC

(I)I/I3I/I‘{CCKI/IC 3dKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTENBbHBIX ~ TPUOOPOB u
TEXHOJIOTHYECKUX TPOILIECCOB NPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI JUI IOCTPOCHUSI H300paXKEHUH B INIOCKOM

3epKayie ¥ COOMpArOIIEH JTHH3e

1.17

NPUBOANTh TPHUMEPHl (HAXOAUTh HWH(POPMAIMIO O TPHUMEpPax)
MPaKTUYECKOTO UCTIOIh30BaHUS (DM3MYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM A o0ecriedeHusi 0e30MacHOCTH TpH  OOpalieHuu ¢
npuOopaMy U TEXHUYECKUMHU YCTPOICTBaAMU, COXPAHEHHUS 310POBbs U

cOOJTI0CHUSI HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPY-KaloIlel cpesie

1.18

OCYILECTBIISATh MOUCK MH(POPMALUHU (PU3NYECKOTO COACPIKAHUS B CETH
HHTepHeT, caMOCTOSATeNbHO (OpMYIHpys IOMCKOBBIA  3aIpoc,
HaxOIWUTh IIYTM  OIPEACIICHHs  JOCTOBEPHOCTH  IIOJy4EHHOU
MHPOPMALIMM HA OCHOBE HMEIOIIMXCS 3HAHUH U JOMOJHUTEIbHBIX

HCTOYHHKOB

1.19

WCIIONIb30BaTh MpPH  BBINOJIHEHWHM Y4eOHBIX 3aJaHUi  Hay4dHO-
MOMYJIAPHYIO JIUTEPaTypy (PU3MUecKoro coaepaHus, CIpaBOUYHBIC
Matepuaibl, pecypchl cetd HMHTepHeT; BIameTh npuéMamMu

KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHus MHPOpPMAIMKU U3 OIHOU




3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3JaBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(l)OpMaHI/II/I N3 HECKOJBKUX HCTOYHHKOB (1)I/I3I/I‘ICCKOFO
CoJiepKaHUs, MYOJIMYHO MPEJCTAaBIATh Pe3yJabTaThl MPOEKTHOW WM
HCCIIEIOBATENLCKOM ~ JIEATENIBHOCTH,  NOpPHU  3TOM  T'PaMOTHO
MCIOJIb30BaTh U3YUYEHHbIN MOHATUHWHBINA anmapar U3y4aeMoro pasaesna
(GU3MKH M CONPOBOXKAATh BBHICTYIUICHHE Ipe3eHTaluel ¢ yd4éTom

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB
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IIpHU BLIIIOJIHCHUHN y‘Ie6HHX IIPOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ (bHSI/I‘ICCKI/IX
MpoHeCCOB pacrpecaciIiaTb 00513aHHOCTH B rpymnrmc B COOTBETCTBUU C
NOCTAaBJICHHBIMM  3aJadaMM, CICANTb 3a BBIIIOJIHCHHCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIaa B  JCATCIBHOCTb  TI'PYIIIIBI, BBICTPAHWBATH
KOMMYHUKATHBHOC B33PIMO,H€I>'ICTBPIC, IIPOABJIAA TOTOBHOCTb

paspematb KOHGIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemMble 1eMEHTBHI COIEPKAHUS

®U3UKA U EE POJIb B IO3ZHAHUM OKPYXXAIOIIEI'O MUPA

11

®dusnuka — Hayka O TMpUpoAe. SIBIEHUS NPUPOXBIL.
@usnueckue  SBICHUSA:  MEXAHWYECKHE,  TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

12

Oumsnueckue  BeNWYMHBL.  V3MepeHue — puU3HMUECKUX
BenmnunH.  Dusuueckue  npudbopsl.  IlorpemHocTsb

n3MepeHnil. MexxiyHapoaHas CUCTeMa €IUHUIL

13

EcTecTBeHHOHAyUHBIN METOJ TO3HAHUs: HAOJIOJCHUE,
MMOCTaHOBKAa HAYYHOTO BOMPOCA, BBIIBUKECHHE THIIOTE3,
OKCIIEPUMEHT T0 TIPOBEPKE THUIIOTE3, OOBICHEHUE

HaOJII0IaEMOTO SIBJICHUS

14

Onwucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJIEIICH

15

[IpakTueckue paboThI:

#H##Par###3Mepenne pacCTOSHUMN.
#HiHHPar###l3Mepenne 00bEMa JKUIKOCTH M TBEPAOTO
Tena.

###Par###0Onpenenenue pasMepoB MajibIX Tell.
H##HPar##l13Mepene  TeMreparypel Ipd  [IOMOIIU

KHUAKOCTHOI'O TCPMOMCETpPA U JaTUUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHUS O CTPOEHMHM BEHLIECTBA

2.1

##HtPar#H##CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasMepsl. OneIThl,  JOKa3bIBAIOIIME  JAMCKPETHOE

CTPOCHHE BCIICCTBA

2.2

HiH#Par### ]| BrokeHue YaCTHI[  BEIECTBA. CBs3b
CKOpOCTM  JBIDKEHUSI YacTUIl C  TEeMIIepaTypoil.

BpoyHnoBckoe aBmxenue, 1updysus

2.3

BzauMmogelicTBue yacTuIl BeleCcTBa: MPUTSKCHUC U

OTTAJIKUBaHUC




#H##Par### ArperaTHple COCTOSHMS BEIIECTBA: CTPOCHUE

ra3oB, *XHMJKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX) TeJl.

2.4 B3anMoCBsI3p MeXAy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTrueckue pabOTHI:
###Par###O1eHKa THaMeTpa aToMa METOJIOM PsJIOB (C
ucrnosnb3oBanueM Gororpaduii).

2.6 #HHHPar###ONBITE o HAOITIOIEHUIO TEILIIOBOT'O

pacuIMpeHus ra3osB.
HH#HPar###OnbITEI IO OOHAPY)KCHHWIO JIEUCTBHUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHME U B3AUMOJEVNCTBYE TEJI

31 MexaHuueckoe JBUKEHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JBIKCHUE
HH#Par##CKopocTb. Cpennss CKOPOCTb pu
3.2 HEPAaBHOMEPHOM [IBIDKEHUH. Pacuér myT M BpeMeHu
JBIDKEHUS
SBneHne mHepuMH. 3aKOH WHEpUUH. B3aumopeicTBue
3.3 Te KaK MPUYMHA W3MEHEHUS CKOPOCTH JABMKEHUS TeJl.
Macca kak Mepa HHEpPTHOCTH Telia
34 ##HtPar#H##lnotHocTs BemiecTBa. CBS3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B TUHUIIC 00bEMa BEIIECTBA
3.5 Cuna Kak XapakTepHCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOILIBIO IMHAMOMETpa
37 #H##Par###SIBnenne TiaroreHuss U cuia TsokectH. Cuna
' TSDKECTH Ha IPYruXx miaHerax. Bec tena. HeBecomocTh
28 Cuna tpenus. TpeHHE CKONBKEHHS M TPEHHUE MOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 ##HPar#H##Cro)keHne Cui, HaIpaBJIEHHBIX MO OJTHOM
' npsiMoid. PaBHoaencTByromas cun
3.10 [IpakTuyeckue paboTHI:




OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO  JBH)KEHUS
(wrapuka B OKUAKOCTH, MOJEIH  3JIEKTPUUECKOro
aBTOMOOWISI W Tak pnainee). OnpeneseHue CpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM IIapuka Io
HAaKJOHHON miockocTd. OnpeneneHue  IMIOTHOCTH
TBEPAOTO Tena. OnbIThI, J€MOHCTPHPYIOIIHE
3aBHCHMOCTB pacTshKeHUs (Aedopmaruu) MmpyXUHBI OT
OpWIOKEHHOW cuibl.  OMBITBI, JAEMOHCTPHPYIOIIHE
3aBHCHUMOCTB CHJIbI TPEHHSI CKOJBKEHHS OT Beca Teja U

XapaKTepa COIpUuKacaromunuxcsa HOBerHOCTeﬁ

Ou3nyecKue sIBICHUS B IPUPOJIE: IPUMEPHI TBUKEHUS C
3.11 Pa3IMYHBIMHU CKOPOCTSIMH B )KMBOM U HEXKMBOMW MPHUPO/IE,

JICCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHuuyecKkue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKN

JIABJIEHME TBEPJBIX TEJL, KUIKOCTEN 1 TA30B

41 Hasnenne TBEpAoro tena. CrocoObl YMEHBIICHHS H

YBCIMYCHUA NaBJIICHUA

42 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT 00béMa,
TeMIIEpaTypbl

n [lepenava mapieHus] TBEPABIMU TEJIAMH, KUIKOCTIMH
razamu. 3axoH Ilackana. ITHneBMaTHuecKkye MaIHbI

3aBHCHUMOCTE JaBJICHUA KNOKOCTHU oT FJIY6I/IHI)I.
44 IMuapoctaTndeckuii mapagokc. CooOmarommecs: CoCybl.

FI/II[paBJII/I‘-IGCKI/Ie MEXaHU3MbI

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHbl
45 CYIIIECTBOBAHMS BO3AYIIHOW 000m0uku 3emuid. OnbIT
Toppuuesniu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT

BBICOTHI HAJl YPOBHECM MOPsL

46 N3mepenue atmocdepHoro pasneHus. [Ipubopsl mis
U3MEpPEeHUs aTMOC(EepHOro aBIeHUs

JleiicTBUE KUAKOCTH W raza Ha MOTPYKEHHOE B HUX
4.7 Teno. BrelTankuparomas (apxumenoBa) Cwia. 3aKOH

Apxumena

4.8 IInaBanue Ten. Bo3ayxoraBanue




4.9

[TpakTHueckue paboOTHI:

HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
00béMa TOrpyXEHHOM B KUAKOCTh 4YacTH Tela.
OmnpeneneHne BbITAIKUBAIOIIEH CUIIBI, TEHCTBYIOLIEH Ha
TEN0, TOrpyXkE€HHOe B  JKHUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TEIO0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAOLIECH
CWJIBI, IEUCTBYIOIIEH HAa TENO B JKUIKOCTH, OT 00BbEMa
MOTPYXEHHOU B KUAKOCTh YAaCTH Te€la U OT ILUIOTHOCTH
JKUAJIKOCTH. KonctpynpoBanne  apeomerpa  Wid
KOHCTPYMPOBAaHUE  JIOAKM W OmpeneneHue  eé

TPY30ITOABEMHOCTH

4.10

dusnueckue SIBIICHUSI B IpUPOAE: BIIASIHHE
aTMOC(EpHOTO JIaBJICHHsI Ha )KHBOW OpPTraHu3M, IIJIABaHHE

pBIO
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TexHuueckne YCTPOHCTBA: COOOMIAIOMIMECS COCY/BI,
YCTPOMCTBO BOJOMNPOBOJA, THAPABIWYECKHNA Ipecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPLIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanunyeckas pabora
52 MexaHudyeckast MOIITHOCTb
£ 3 [IpocThle  MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs
' TUTOCKOCTH. [IpaBuito paBHOBECHS phlyara
5.4 [IpumeHenne npaBuiia paBHOBECHS pbluara K 0JI0Ky
«3omotoe  mpaBwiao»  MexaHukd.  Koaddunuent
55 M0JIE3HOT O JeNCTBUS MEXaHHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [loTenumanbHas 3HEPruu Tena, MNOAHATOr0 Hall 3eMIIEN
5.7 KuneTtndeckas sHeprus
£ g [TomHass MexaHWUYecKass dHEprusi. 3aKOH W3MCHCHUS H
' COXPaHCHHS MEXaHWUECKOH dHEPTHH
5.9 [IpakTrueckue paboOThI:




#i#HPar#H##Onpenenenue pabOTBI CUJIBI  TPEHHS TIPH
PaBHOMEPHOM JIBKEHUM Te€la IO TOPU3OHTAIbHOU
noBepxHocTU. MccnegoBaHue  yclIOBUM — paBHOBECHS
ppuara. Msmepenne KIIJI HakIOHHOW IIOCKOCTH.

N3yuyenune 3aKoHa COXpaHEHHS] MEXaHUUECKOW YHEPT U

duznyeckue SABICHUS B npupoac: pblyaru B TECJIC

5.10
YeJoBeKa
TexHuyeckue yYCTPOMCTBA: pbluar, MOABMXKHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMblie 3JIEMEHTHI COAePKAHUS
pa3nena JjIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIC  TOJIOKCHHS  MOJICKYJISIPHO-KUHETHUECKOM
61 TEOPHUM CTPOEHHUS BemlecTBa. Macca U pa3mepsl
' Mosiekyn.  OmBITBI,  TOATBEPKIAIONINE  OCHOBHBIC
MOJIOXKEHHUSI MOJIEKYJIIPHOKMHETUYECKOI TeOpHH
Mopenn  TBEPIOTO, JKHUIKOTO W Tra3000pa3HOTO
6.2 cocTossHUH BemiecTBa. Kpucrammmueckue u amop(dHbIe
Tena
OOBsicHEHHE CBOWCTB ra3oB, *KHUIKOCTEH U TBEPIBIX TeI
6 6.3 Ha OCHOBE TIOJOXCHHUW MOJICKYISIPHOKHHETHICCKOM
TEOPHH
6.4 CMauuBaHuE U KallWJUIPHBIE SBICHUSA
6.5 TennoBoe pacmmMpeHne U C:kaTue
6.6 Temnepatypa. CBsi3p Temmeparypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBHYKEHUS YaCTHUII
6.7 Buytpennss sueprus. CnocoObl HI3MEHEHHsI BHYTPEHHEH
' SHEPTUU: TEIUIONepeaya U COBEPIICHHE PA0OTHI
6.8 Bunel Tennonepenaun: TEMIONPOBOJHOCTD, KOHBEKIIHSA,




U3JIy4eHHe

Kommuectso TEIUIOTHI. VYnenpHag TEMJIOEMKOCTD

6.9
BEIIIECTBA
TermmooOMeH W TeIIOBOe paBHOBecHE. YpaBHEHHE
6.10
TEIUI0BOTO OanaHca
611 [InaBneHue u oTBEpAEBaHNUE KPUCTALITNYECKUX BEIIECTB.
' VY nenbHas TemoTa MIABJICHUS
[TapooOpa3zoBanne u  KoHAeHcanusa. McmapeHue.
6.12 Kunenue. VYaenpHas  Temiora mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATYphl KUIICHHSI OT aTMOC(HEPHOTO
JaBIICHUS
6.13 BrnaxxaocTs Bo3myxa
6.14 DHeprus TOIUIMBA. Y Ie/IbHAsI TEIIOTa CTOPAHUs
[Mpuntuner  paboTel  TermmoBblx — apurateneit  KITJI
6.15 TEIJIOBOTO JABHUratTens. TeruioBble ABUTATENH W 3alUTa
OKpYKaroIIei cpebl
3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
mporeccax
[IpakTryeckue paboOTHI:
HHPart#H#ONBITEL IO  OOHAPY)KCHHMIO JIEHCTBUS  CHJI
MOJICKYJIIPHOTO MIPUTSKEHUS.
#HH#Par#H##ONBITBI  TI0  BBIPAIlMBaHUIO  KPUCTAJIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HAPar###OnbITEI 15(0) HaOJIFOIEHUTO TEILIIOBOT'O
6.17 pacuImpeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEIL.

#H#HPar##Onpenenenue naBleHUs BO3yxa B OajuioHe
HIITPHULIA.

HHH#Parf##ONBITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTH
JaBJICHMUSI BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIQXKICHUSL.

H###Par###] [poBepka runore3bl JTMHEWHON 3aBUCUMOCTHU

JJINHBI CTOJIOHKA KUIAKOCTHU B TepMOMeTpH‘{eCKOf/'I




6.18

TpyOKe OT TeMrepaTyphbl.

#H#HPar#t#Habmonenue M3MEHEHHUS BHYTpEHHEH
SHEpPruM Tela B pe3ysibTaTe TeIulonepeaayd U paboThl
BHEIITHUX CHUII.

##HPar#H#lIcciennoBanue SIBICHUA TEIIOOOMEHa IpHU
CMEIMBAHUM XOJOJIHON U TOpPsYEH BOJIBI.
HHPartH##OnpeneneHue KOJIMYECTBa TEIIOTHI,
MOJIYYEHHOTO BOJOW MpHU TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM [IMTHHAPOM.

H#HHPartH##Onpenenenue YAETBHOW  TEIJIOEMKOCTH
BEILIECTBA.

#i#HParf##lccnenoBanue npouecca UCIapEHNUs.
#HHPart###OnpeneneHue  OTHOCUTENIBHOW — BJIAYKHOCTH
BO3/YyXa.

H#H##Par###OnpeneneHue yeabHON TEIJIOTHI IJIaBICHUS

Jpaa.

dusnueckue SABICHUS B IPUPOZAE: IOBEPXHOCTHOE
HaTSOKEHME W KalWUISIPHBIE SIBJIEHUS B IPHUPOJE,
KpHUCTaJlIbl B IpUpoe, uznydenue CoiHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HWHCA, CHETA.

6.19

TexHuueckne  ycTpoWCTBa:  KalWULIPbl, MPHUMEPHI
WCIIOJIB30BAaHUSl KPUCTAIIOB, JKUJKOCTHBI TEPMOMETP,
JATYUK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THIPOMETpPHI, ICUXPOMETpP, HapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. [[Ba poaa 2JIeKTpUUYECKUX 3apsiI0B
B3aumonelictBue 3apsokeHHBIX Tel.  3akoH Kyiona

7.2 (3aBHCUMOCTD CHJIbI B3aUMOJICHCTBHSI 3aPSIKEHHBIX TEN OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXIY TeJIaMu)

73 Onexrpuueckoe noje. HanmpsykEHHOCTD 2IEKTPUYECKOTO

I10JIA. HpI/IHI_II/IH Cynepno3nuuun 3JICKTPUYCCKUX oJjen




(Ha KAYECTBEHHOM YpPOBHE)

Hocurenun snekrpuueckux 3apsiioB.  DJE€MEHTapHBIN

74 anextpuueckuii 3apsan. Ctpoenue atoma. [lpoBogHuku n
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AMEKTPUIECCKOTO 3apsiia
- OJeKTpUYecKuii  TOK.  YCIOBUSL  CYLIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. FICTOUHUKH ITOCTOSSHHOT'O TOKA
evicTBus AIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUl TOK B
KHUJIKOCTSAX M razax
. Onexktpuueckass uenb. Cuna ToKa. DIEKTPUYECKOE
' HaIpsHKeHHe
-9 ConpoTusienue MIPOBOJTHUKA. Y nenbHOE
' COIPOTHBJICHUE BEIIECTBA
7.10 3akoH Oma 11 ydacTka [enu
[locnenoBarenbHOE W MapajuieIbHOE  COETUHEHHE
7.11
IIPOBOJJHUKOB
PaGora ¥ MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DnexkTpuueckue Ienu U TMOTPEOUTENN 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikanne
IlocrosiHHBIE MarHuThl. B3ammonelcTBUE INOCTOSHHBIX
7.14
MarHuTOB
MaruautHoe mnozne. MarHutHoe moje 3eMIM U €ro
7.15
3HAYEHUE [Tl )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MarHuTHOE MOJI€E 3JIEKTPUUECKOTO TOKA.
' [IpumeHeHne 3J1IeKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MAarHWTHOrO IOJS Ha MPOBOJHUK C TOKOM.
217 DnexTpoJBUraresb NOCTOSSHHOrO Toka. Mcmnonb3zoBaHue
' 3JEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCHIOPTE
7.18 Onbitel  @apanes.  SIBieHHe  3JIEKTPOMArHUTHOM




nHaykuun. [Ipasuno Jlenna

DneKTporeHepaTop. Croco0bI MOJIyYEHUs
7.19 ANEKTPUYECKOMN SHEpPTrUHu. DNEeKTPOCTaHIINH Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTrueckue paboThI:

OnbITHI TT0 HAOTIOACHUIO DJICKTPU3AIMH TEJI UHIYKIHCH

Y TIPU CONIPHUKOCHOBEHHUHU.

HccrienoBanre JIEHCTBHS — JJIEKTPHUYCCKOrO OIS Ha

MTPOBOHHUKY U JTUIJICKTPUKH.

COopka u mpoBepka pabOTHI JJIEKTPUUECKOW IIETH

IMOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CHIIbI TOKA.

N3mMepenue u peryJaupoBaHue HAMPSHKCHUS.

HccnemoBanue 3aBUCUMOCTH CHJTBI TOKA, WIYIIETO Yepes3

PE3UCTOP, OT COMPOTHBIICHUST PE3UCTOPA M HAIPSIKECHUS

Ha Pe3UCTope.

OIBITHI, J€MOHCTPHUPYIOIINE 3aBUCHUMOCTD

ANIEKTPUYCCKOTO COMPOTHBIICHUS IPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIITAH TIOTIEPEYHOTO CEUCHHS K MaTepuara.

[IpoBepka mpaBwia CIOXKEHHS  HANPSOKEHUWA  TIpU
MOCJIEIOBATEIIbBHOM ~ COEIMHEHUM  JIBYX  PE3UCTOPOB.
[IpoBepka mpaBuia Uil CUJIBI TOKA MPU MAPAUICITBHOM
CoemMHEHUH  pe3ucTtopoB.  OmpeneneHue  pabOTHI
SJEKTPUYECKOTO  TOKAa, HAYIIEr0o 4Yepe3  Ppe3ucTop.
OnpeneneHne  MOIMHOCTA  DJEKTPUUECKOTO  TOKa,
BBIIIEIISIEMOM Ha pe3uctope. MccnenoBanue 3aBUCMMOCTH
CUJIbI TOKA, MAYIIETO YEPE3 JaMIIOUKY, OT HAIPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBatens. MccnenoBanue
MarHUTHOTO B3aMMOJCHCTBUS TOCTOSHHBIX MAarHHUTOB.
N3ydyeHnne MarHuTHOTO IOJIS MOCTOSHHBIX MArHUTOB TIPU
uxX oObemquHEHMHM ©  pasgeneHun. VcciemoBanue
JEUCTBHUS SJIEKTPUUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDb CHJIBI




B3aMMOJICCTBHS KATYIIKH C TOKOM M MarHUTa OT CHJIbI
TOKa W HampaBJCHHUs TOKAa B KaTywike. H3ydeHue

HeﬁCTBHH MAarduMTHOIO II0Jid1 Ha MNPOBOAHUK C TOKOM.

Koncrpyuposanue u U3yueHUe paboThI
3JIEKTPOJIBUTATETIS. N3mepenue KITJ]
BIEKTPOJIBUTaTEIbHON YCTaHOBKH. OI1BITE o

HUCCIICAOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ UHAYKIUHA:
HUCCIICIOBAHUC W3MCHCHUN 3HAa4Y€HHUS U HallpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousnyeckue SBICHUS B TMPHUPOJAC: DIIEKTPHUUCCKHE
SBICHUS B  arMocepe,  INEKTPHUUECTBO  SKUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOIFOCOB,
POJIb MAaTHUTHOTO TOJIS JIJIS )KU3HU Ha 3emJie, MOJSIpHOe

CUSAHHC

7.22

TexHuyecKkue YCTpPOMCTBA: BJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETp, PEOCTaT, CUYETUMK DIEKTPUUECKON SHEPTHUH,
ANIEKTPOOCBETUTENIbHBIC ~ MPHOOPHI,  HArpeBaTEIIbHBIC
ANEKTPOTPUOOPHI (mpumepsl), ANMEKTPUUICCKUE
MPEAOXPAHUTEITH, DJICKTPOMArHUT, 3JICKTPOJIBUTATENb

IMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMbIe 2JIEMEHTHI COAEPIKAHUS
paszziena
MEXAHUWYECKUE SBJIEHUA
g1 Mexannueckoe  JABHKEHME. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUUECKOIO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE ABU)KEHUE
###Par###HepaBHOMEpHOE NMPSAMOJIUHENHOE IBUKEHUE.
8.4 Cpenssiss M  MIHOBEHHas  CKOpPOCTh  Tela  IIpH

HCPABHOMCPHOM JIBMKCHHU




YckopeHnue. PaBHOyCKOpEeHHOE MPSIMOJIMHETHOE

8.5
JIBUYKEHUE
8.6 #H##HPar###CBoOO1HOE Tanenue. OnblTe! [ amies
#Hi#HPar#H##PaBHOMEpHOE NIBUKEHUE II0 OKPY’KHOCTH.
8.7 Ilepuon m wacrora obpamenus. JluHeitHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOpeHHe
8.8 IlepBs1ii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 #HH#HPar###] [puHIIUTI CYTIEPIIO3ULIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H###ParfH##Cuiia  TpeHMs: CUJa TPEHMSI CKOJbKEHUs,
513 CHJIa TPEHUS TIOKOS, IPYTUe BUIBI TPEHUS
#HH#Par#H##(Cuna  TSDKECTM W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO TaICHUS
Ipwxenne  mmaHer  Bokpyr  Comnua.  IlepBast
815 KOCMHUECKasi CKopocTb. HeBecoMoCTh 1 nieperpy3ku
PaBHOBecue maTepuaibHON TOYKH. AOCOTIOTHO TBEPIOL
8.16 oo
#Hi#HPar#H##PaBHoBecrue TBEPJOro Tena C 3aKpEIUIEHHON
817 OChI0 BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTn
8.18 Nmnynsc tena. M3menenue ummynsca. Mmmnynbse cuiib
8.19 3aKOH COXPAaHEHUs UMITYJIbCa
8.20 Hi#HParf##PeakTUBHOE IBUYKEHHE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb
PaGora cun TsxecTH, ympyroctH, TpeHus. CBs3b
8.22 SHEPTHUH U PabOTHI
893 [loTtennmaneHass SHEPrus  Tena, TOAHATOrO  Hal
' TMOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanbpHas 3HEPIUs CHKATOM MPYKUHbI
H#H#ParH#KuneTnueckas sHeprus.  Teopema o
8.25 KHHETHYECKOM SHEPTUU
8.26 HiH#Parf##3aKkoH cOXpaHEHMsI MEXaHUYECKON SHEPIUU




8.27

[IpakTrueckue paboTHI:

OmpenenieHre CpeHEl CKOPOCTH CKOJIBXKEHHUsI OpycKa
WIK JIBIKEHUS IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
OnpeneneHnre yCKOpeHUs: Teiaa NpU paBHOYCKOPEHHOM
JABHMXXCHUU 110 HAKJIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTHM OT BpPEMEHM IIpU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaJabHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CAM IPU PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HauyalbHOM CKOPOCTH IMyTH OTHOCSTCS
KaK psg HEYETHBIX YHUCEN, TO COOTBETCTBYIOILNE
IIPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHMS CKOJIBKEHUS
OT CuUlBl HOpPMallbHOTO JAaBieHus. OrmnpejeneHue
kod(durnmenta TpeHus cKoibxeHus. OnpeneneHue
KECTKOCTU TpYyKuHBL. OrmpeneneHue pabOThl  CHUIIBI
TpeHusd T[pU PAaBHOMEPHOM JBIDKEHHM Teiaa II0
TOPH3OHTAILHOU TOBepXHOCTH. OmnpeneneHue padOTHI
CHUIIBI  yOpYyrocTd  IpU  MOABEME  Ipy3a €
HCIIOJIBb30BaHUCM HCIIOABUXKHOI'O u IHOABHXXHOI'O

0JIOKOB

8.28

du3nueckue sBICHUSI B npupoAc: MpUJIMNBLL U OTJIUBEI,
JABMOKCHHEC IIJIIAHCT ConHeyHOH CUCTCMBbI, PCAKTUBHOC

JABUXKCHUC JXUBBIX OPraHU3MOB

8.29

TexHudyeckue  yCTpOMCTBA:  CHUIAOMETpP,  JATYUKHU

IOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMUSI, PAKEThI

MEXAHWYECKUE KOJIEBAHW 11 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU

. KoJIeOaHUM: IepHOI, 9aCTOTa, aMILTUTY/1a
9.9 MaremaTuueckuii 5 IIPY>KUHHBIN MasTHUKH.
' [IpeBparieHue sHEPrun Mpy KoJIeOaATETLHOM IBIKEHUN
9.3 3aryxaromue KonebaHUs. BbIHYXIEHHBIE KOJIEOaHUS.
' Pe3onanc
Mexanndeckre BOJIHEI. CBOMCTBA MEXaHHMYCCKHUX BOJIH.
94 [IponosibHBIE W TIONEpPEYHBIE BOJIHBL. J[JIMHA BOJHBI U

CKOpOCTh €€ pacipoCcTpaHeHUsI. MeXaHW4YeCKHe BOJHBI B




TBépI[OM TCIC, CEHCMHMYECKHE BOJIHBI

9.5 3ByK. [’ poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 WNudpas3Byk u yapTpa3Byk
[IpakTuyeckue paboThI:
OmnpeneneHre  4acTOThl M Tepuoja  KosieOaHui
MaTeMaTHIEeCKOTO MasTHUKA.
Onpenenenre 4acTOThl W Tepuoaa  KoyieOaHUi
MPY>XKUHHOT'O MasiTHUKA

97 HccnenoBanue 3aBUCMMOCTH — TEpHOJa  KOJeOaHMiA

' MOJBENICHHOTO K HUTH Tpy3a OT JUTMHBI HHUTH.
HccnenoBanue 3aBUCMMOCTH  TNEpHOJa  KOJCOaHMIA
NPY)XHHHOTO MasiTHUKa OT Macchl rpys3a. [IpoBepka
HE3aBUCUMOCTH nepuosa KoJIeOaHU I rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MacChl Tpy3a M KECTKOCTH
MpYXUHBL. MI3MepeHne yCKOpeHHst CBOOOTHOTO MaICHUS
du3nvecKue SIBICHUS B TIPHUPOJIC: BOCIPHUSITHE 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHUYECKHE BOJIHBI,
I[yHAMH, 3XO

9.9 TexHuYeckue ycTpoicTBa: DXOJOT, HCIOIB30BaAHHE

yAbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJTH

10.2 [Ikana 371€KTpOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja csera. CKOpOCTb CBeTa.

' BostHOBBIE CBOICTBA CBETA

[IpakTuyeckue paboThI:

10.4 W3ydenue CBOWCTB  9JEKTPOMAarHUTHBIX  BOJMH  C
MIOMOIIBI0 MOOUJIBHOTO TeleoHa
Ouznueckue SABIECHUS B MpHUPOJE: OHOJOTHYECcKOe

10.5 JeHCTBHE BUIUMOTO, yIbTPaduOIETOBOTO u
PEHTT€HOBCKOTO U3IYy4eHUN

106 TexHnuyeckue yCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArHuTHBIX BOJIH JJIS COTOBOM CBSI3H




11

CBETOBBIE SBJIEHUA

11.1 JlyueBast Mmonenb cBeTa. MictouHuku cBeta
11.2 [IpssmMosMHENHOE pacIPOCTPAHEHNE CBETA
113 Otpaxxenue cBera. [Inockoe 3epkaiio. 3aKOH OTpaKeHUS
' CBeTa
114 [Ipenomnenne cBeTa. 3akOH MPEJIOMIICHUS  CBETA.
. [TonHOE BHYyTpEeHHEE OTpaKEHUE CBETa
115 JInnza. Xox nydeil B IUH3E
OnTHueckast cucrema QoroarnmnapaTa, MHKpPOCKONa M
116
TeJIeCKOora
117 I'maz kak onruyeckass cucreMa. biau3opykocts
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceeta B criektp. OnbiTel HpoTOHA.
' CrnoxxeHue cneKkTpaibHbIX LIBETOB. [{ucnepcus cBera
[IpakTraeckue paboOTHI:
#HHPar###ccienoBanue 3aBUCUMOCTH yria
OTpa)keHUs CBETOBOTO JIy4ya OT yIJia MajeHUs.
#HHPartH#l3yueHue  XapaKTepUCTHK  HM300paKECHUS
MpeIMeTa B IUIOCKOM 3epKaJie.
#HHPar###ccienoBanue 3aBUCUMOCTH yria
MPEJIOMJICHHS CBETOBOTO Jiyda OT yrja MaJeHUs Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' HHPartHt# lonyyenne  M300pakK€HUH C  TIOMOIUIBIO
coOMparoIei TMH3bL.
#i#Par###Onpenenenne  (GOKYCHOTO  PACCTOSHUSL U
OIITUYECKOM CHIIBI COOMpArOILEH TUH3BI.
##HPar#H##ONBITEL 110 pa3NoKeHUI0 Oenoro cBera B
CHEKTP.
#H#Par##H#OnbIThl IO BOCHPHUATHIO 1IBETa NPEIMETOB
MIPH WX HAOJIIOICHUH Yepe3 I[BETOBBIC (PHIIBTPHI
Ousznueckue sBICHUS B mpupose: 3atMenus CoiHIa U
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKHE SBJIEHUS B aTtMocdepe
(BeT HEeba, pedpakmus, paayra, MUPaxK)
1111 Texauueckue YCTPOWCTBA: OUKH, TIEPUCKOIIL,




(bOToaHnapaT, OIITHYCCKHUEC CBCTOBO/bI

12

KBAHTOBBIE ABJIEHHWS
191 OmnbiTel Pesepdopna m mimaHerapHas MOJENb aTOMA.
' Mogens aroma bopa
192 Hcnyckanue M morjiouieHue cBeTa aToMoM. KBaHTBI
' JIunenyaTsie CIIEKTPBI
12.3 PaguoaktuBHOCT. ANb(ha, OeTa- U TaMMa-u3TydeHUs
124 Crpoenne aromHoro sgpa. Hyknonnas  Mopnens
' aTOMHOTO siapa. M3oTormbl
125 PagnoaktuBHbie npeBpamienus. [lepuon momypacnana
' aTOMHBIX S7IEP
125 SnepHble peakuny. 3aKOHBI COXPAaHEHUS 3apsAOBOIO U
' MacCcoOBOTO YHCEN
12.7 OHeprus cBA3M aTOMHBIX s1iep. CBsI3b MacChl U SHEPTUU
198 Peakuuu cunresa u aenenus saep. Victounuku sHeprun
. CoiHna u 3BE3[
199 Snepnas  sHepretuka.  JlelWicTBUE — paAMOAaKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
HabGmiogenve CIiomHbBIX M JMHEHYATHIX CIIEKTPOB
1910 W3TyYEeHHUS.
HccnenoBanue TpekoB: U3MEPEHHE SHEPrUM YACTHIIBI
10 TOPMO3HOMY IYTH (110 (hoTOTpadusim).
N3mepenune paanoakTuBHOTO (hoHA
dusznueckue SBICHUSA B IPUPOAE. ECTECTBEHHBIN
PaavoaKTUBHBIN ¢oH, KOCMUYECKHE Iy4H,
12.11 PaaMOaKTUBHOE W3IyYEHHE MPUPOAHBIX MHHEPAIIOB,
JNEUCTBUE PAJUOAKTHBHBIX M3JIYy4CHHH Ha OpraHu3M
4eJI0BeKa
1912 TexHnueckue YCTpOCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHbIN 103UMETp, Kamepa Bunbcona




MPOBEPSEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHON
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NMPoBEPsSIEMOT0
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaAHMS K NIPEeAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe ®I'OC

[lonumanue ponu  (GU3MKM B HAy4YHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTU SIBJICHUM IPUPOJABI, O POJU 3SKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeili poaun (HU3MKM B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH, 00 HBOJIOLHH
¢u3nUecKux 3HAHUM U WX POJM B LEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHHE MHUpA, O BKJIAJEC POCCUHCKUX M 3apyOeKHBIX YUYEHbIX-
(GU3MKOB B pa3BUTHE HayKU, OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIETO

MHpa, pa3BUTHUEC TEXHUKHU U TEXHOJIOTHH

3HaHMS O BHMJAX MaTepuu (BEIIECTBO U TOJE), O ABMIKEHHU Kak
croco0e CyIIecTBOBaHUsI MaTepUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOCHHUSI BEMIECTBA, O (DU3WYECKOH CYNIHOCTH SIBICHUH TPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJEKTPOMAarHUTHbIX U KBAaHTOBBIX);
YMEHME pa3anyath SBJICHUS M0 OMHCAHUIO UX XapAaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3HMUECKUX SBICHUIN
B OKpYXalolleM MHpE, BBbIIEISIS HMX CYLIECTBEHHBIE CBOMCTBA

(TTpU3HAKH)

Bnanenue ocHOBaMM MOHSATUMHOIO ammapara M CHUMBOJIHMYECKOTO
A3bIKa (PU3UKU U UCIOJIB30BAaHUE WX JUIS pelIeHHs y4eOHBIX 3ajady;
YMEHHE XapaKTepHU30BaTh CBOWCTBA TeJ, (U3MUYECKUE SIBICHUSA U

MIPOIIECCHI, HCTIONB3Ys (hyHIaMEHTAIbHBIC U IMITUPHUECKUE 3aKOHBI

YMeHne onuceBaTh HU3Y4YCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-I€CKI/IG SIBJICHUA,

UCTIONB3YS (PU3UIECCKUE BETHUHHBI

Brnanenue ocHOBaMHM METONOB HAy4YHOrO IIO3HAHUS C Y4YETOM
coOmrofieHus paBuiI O€30MacHOrO Tpy/a: HabmoaeHue (PU3NIECKUX
SIBJICHUN

YMCHHUE CaMOCTOSATCIBHO CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JaHHOro Habopa 00OpYyAOBaHUS MO MHCTPYKLMH, ONMUCHIBATH XO[
OIbITA U 3alMCHIBATh €0 Pe3ybTaThl, OPMYIUPOBATH BBIBOAbI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (U3NYECKUX BEJIUYUH!
YMEHHE IUJIAaHUPOBAaTh  HW3MEPEHHUs, CaMOCTOSITEIbHO  cOoOMpaTh
DKCIIEPUMEHTAIBHYI0O  YCTAHOBKY IO HMHCTPYKIMH, BBIYUCIATH
3HAQYCHUE BEJIIMYMHBI M AHAJINW3UPOBATH ITOJIYYEHHBIE PE3YJIbTaThl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIIOXKHBIX  JKCIIEPUMEHTAIBHBIX  UCCIICAOBAHMIA;
CaMOCTOSATENIFHO ~ COOMpaTh  SKCHEPHUMEHTATbHYIO  YCTAHOBKY U
IIPOBOAUTH  HUCCIEJOBAHME  II0  WHCTPYKLUH,  HNPEACTABIATH
HOJy4EeHHBIE 3aBUCUMOCTH (PM3NYECKUX BEJIUYMH B BUAE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPELIHOCTH, J€TIaTh BEIBOABI 110 pe3yIbTaTaM

HCCIICJOBAaHUA

[loHnmManue  XapakTepHbIX  CBOWMCTB  (U3MUECKHX  Mojeneil
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENO, MOJEIU CTPOCHUS
ra3oB, XUAKOCTed M TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOIO Sijpa) U YMEHHUE NPUMEHATh UX Ui

00BsICHEHUS (PU3HMUECKUX MPOLIECCOB

VYMenue oOBSICHATH (I)I/ISI/I‘-ICCKI/IG mponeccnl U CBOMCTBa TCJI, B TOM
YqucCjI€ MW B KOHTCKCTC CI/ITyaLII/Iﬁ MPaKTUKO-OPUCHTUPOBAHHOT'O
XapaKkTepa, B HaCTHOCTU, BBIABJIATH IPUINHHO-CJICACTBCHHBIC CBA3U U
CTPOUTH 00BSACHEHHE C OHOpOI71 Ha U3YUCHHBIC CBOMCTBA (1)I/ISPI‘{€CKI/IX

ABJICHUH, (PU3NMUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJAEIHN

YMmenue pemate pacu€THble 3amauu (Ha Oaze 2 — 3 ypaBHEHWUI),
UCTONb3ysl 3aKOHbl U (GOpMyJbl, CBs3bIBatOIIUME (U3NYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alIUCBIBATh KpPAaTKOE YCIOBHE 3aJlauH,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIE, BBIOMpPATh 3aKOHBI M (HOPMYIHI,
HEOOXOAUMBIE Uil €€ PelIeHHs, UCTIONb30BaTh CIIPAaBOYHbBIC JaHHbBIC,
MMpOBOAUTH paC‘-IéTBI U OLCHUBATH PCATUCTUYHOCTL IIOJYUCHHOI'O
3HaueHUsl (PU3MUECKON BEIMYMHBI, YMEHUE OMPEACIATh Pa3MEPHOCTh

(I)PI3PI‘-ICCK01>1 BCJIIMYHHEI, HOJIy‘-ICHHOﬁ IpUu pCUICHUHA 3aJa9U

YMeHue XapaKkTepu30BaTh HNPUHIMIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCJIe OBITOBBIX NMPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX MPOLIECCOB M0 UX OMHMCAHUIO, UCTIONb3YS 3HAHUS O

CBOMCTBax Q)HSHHGCKI/IX SBJICHUHA U HGO6XOI[I/IMI>IG (1)H3H‘IGCKI/IG




3dKOHOMCPHOCTH

10

VYMeHue UuCHonb30BaTh 3HaHMS O (U3MYECKUX SBICHHUAX B
MOBCETHEBHON KM3HM JJIs  oOecneueHWss OE30MacHOCTH — TIpU
oOpamieHun ¢ OBITOBBIMM  NpUOOpPaMM U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOIO TIOBEJEHUS B OKpYXKaoLleH cpeae; MOHUMaHUE
HEOOXOMMOCTH TPUMEHEHMsI JOCTH)KEHHH (U3MKU U TEXHOJIOTUH

AJI1 paiuOHAJIBHOT O IPUPOAOIIOJIB30BaAHU A

11

OneIT TOMCKa, TpeoOpa3oBaHMS W TPEACTaBICHUS WHPOpMAIUU
(bu3MYECKOTO CcoIepKaHUi C HCIHOJIb30BaHHEM HWH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLICHUBATh JOCTOBEPHOCTh
MOJlydeHHOW HH(OpPMAlMM HAa OCHOBE HWMEIOIIUXCS 3HAHUM U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  yYMEHHME  HCIIOJIb30BAaTh  IpHU
BBIMOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYpPY
(U3UYECKOTO COJEpIKaHMs, CIIPABOYHBIC MaTepHUAJIbl, PECYpPChl CETH
WNurtepHer; BrnameHue 0a30BBIMM  HABBIKAMH  ITPeOOpa3OBaHMS
uHPOpMAlMd W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYTYIO; YMCHHE
co37aBaTh COOCTBCHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKUX MCTOYHHNKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  BUKeHHE. MatepuanbHas Touka. Cucrema  OTCY€Ta.
' OTHOCUTENBHOCTH TBUKCHUS
PaBHOMepHOE U HepaBHOMepHOE JBIKeHUE. CpeqHss ckopocTh. Dopmyna s
12 BBIUUCIICHUSI Cpe/iHell ckopocTH: V = S/t
PaBHOMEpHOE TIPSIMONHMHEWHOE NBIKEHUE. 3aBUCUMOCTh KOOPAWHATHI Tella OT
BPEMEHHU B CITydyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHKEHUSI:
13 (1) =x,+vt
I'paduky 3aBHCHMOCTH OT BpPEMEHH [JIsi TMPOCKIMH CKOPOCTH, TMPOCKIIUU
MEPEMEIEHUsS, ITyTH, KOOPJAWHATHl TIPH PABHOMEPHOM TMPSIMOJIHHEHHOM
JIBYDKCHUH
3aBUCUMOCTh KOOpJAWHATHI TeJda OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHS:
2
S =vg # i+ ay = ;
2
@opMynbl UISI TPOSKIUU TEPEMENICHUsI, MPOCKIIMH CKOPOCTH W TMPOSKIMH
YCKOPEHUS TIPU PABHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBUKCHUH
2
14 s. ()=, -t+a,- 5
U.\'('f) =Up, T4, L,
a,(r)=canst,
szz - lez =la,s,
I'padmky 3aBHCHMOCTH OT BPEMEHH I TPOCKIIUU YCKOPEHUS, IMPOCKIIHH
CKOPOCTH, TMPOEKIUU TMEepeMelIeHusl, KOOPAMHATHI MNpPHU PaBHOYCKOPECHHOM
MPSIMOJTUHEHHOM JBMKEHUU
CBoOoanoe magenue. opmysibl, OMUCHIBAIONIINE CBOOOAHOE MaJeHUE Teja IO
15 BEpTUKAINU (JABUKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTHU

3emnn). ['paduku 3aBHCHMOCTH OT BpPEMEHM JJsl TPOEKIUU YCKOPEHUs,




MNpOCKIHUNU CKOPOCTH MW KOOPAWHATHI IIPpH CB060,Z[HOM nmaacHuM TCjla II0

BEPTUKAIIU

CKopocTh paBHOMEPHOIO JBMKEHHUS Tejla IO OKpyxHocTtu. HampaBnenue
CKOPOCTH.
@opMyiia Il BBIYUCIEHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH U IEPUOL
OOpaICHHUS

_ 2mR

T

LlenTpocTpemMuTenibHOe  yCKOpeHHe. HampaBieHHe — IIEHTPOCTPEMHUTEILHOTO

16 yckopeHust. @opMyiia Jij1si BEIYUCICHHS YCKOPEHUS
2
_w
%R
®dopmyra, CBA3BIBAIOINIAS IEPHO]] U YaCTOTY OOPAICHHUS:
V= 1
T
Macca. ITnotnocts BemectBa. @opmMyria aJisi BBIUUCICHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CII0KSHUE CHIT
1.9 SAsnenune unepruu. [lepsorii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUS Tejla M BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TEJI0
B3aumoneinicteue ten. Tperunii 3akoH HproToHa:
1.11 Fyy=-F,
112 TpeHue nokost U TpeHUE CKOIbKeHUs. DopMyIa AJis BBIUUCIECHUS MOJYJISL CHIIBI

TPCHUS CKOJIbLXKCHUA:




F_=pn-N

1.13

Hedopmanus Tema. Ynpyrue u Heymnpyrue aedhopmanuu. 3aKOH YHOPYrou
nedopmanmu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My - 14
F=G-—1_2
R
Cuna TsikecTd. Y CKOpeHHe CBOOOIHOTO Ta/ICHUsI.
dopmyna Juisl BBIYMCIEHUS CUIIbI TSKECTH BOIM3M oBepxHOocTH 3emun: F = mg.
JBuwxenue rmanet Bokpyr Connina. [lepast kocMuueckasi CKOPOCTb.

HesecomocTs u nieperpysku

1.15

Nmnynbc Tena — BeKTopHast (pusudeckasi BeIMUMHA.
D=mi

Nmnynbe cuctems Ten. M3menenne nmmnynbca. IMmynbe CHib

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa AJId 3aMKHy’TOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTtuBHOE IBMKEHHE

1.17

Mexanndeckas pa60Ta. (DopMyna JJI1 BBIYUCIICHUA pa6OTBI CHIJIBI:

A=F5cosct

Mexanndeckas MOIIIHOCTB:

=24
I

1.18

Kunernueckas u MMOoTCHUHUAJIbHAs SOHCPIUsl. CDopMyJIa JJISA BBIYUCIICHUSA

KUHETUYECKON IHEPIUU:
n E_J'z
E, =——
2

Teopema o0 knHeTHYECKOM AHEprun. Popmyra AJisl BEBIYUCICHUS MOTEHIIMAIbHON




OHCPI'MH TCJia, IOAHATOIO

Hag 3eMiéit:

E,= mgh

1.19

MexaHuueckas OHCPIUA:

E=E.+E,

3aKOH COXPAaHEHUS MEXaHUYECKOH sHepruu. Popmyia sl 3aKOHA COXPaHEHUS

MEXaHUUYECKOM 3HEPTUU B OTCYTCTBHE cuil TpeHus: E = const.

IIpeBpalenre MEXaHUYECKOW YHEPTUU ITPU HAJIMYUU CUIIBI TPEHUSL.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - FI.

VYcoBue paBHOBECHS pblyara:
M +M +..=0
[MonBu>kHBINM ¥ HeTOABMKHBIN 010ku. KITJ] mpoCThIX MEXaHHU3MOB,

n= Anonesaas
A‘S&I‘I:E‘IEEE&H

121

JlaBiieHue TBEPAOrO TENA.

<DopMyJ1a JJIA BBIYHMCIICHHUA JaBJICHUA TBépI[OI‘ O TCJa:

_F

JaBnenue raza. ATMocepHoe JaBlIeHUE.
I'mnpocraTuueckoe AaBIeHUE BHYTPU KUJKOCTH.

cDOpMyJ'Ia AJI1 BBIMUCIICHUA JaBJICHUA BHYTPH KUJAKOCTHU:

p=pgh+p_,

1.22

3axoH Ilackans. I'unpaBianueckuii mpecc

1.23

3akoH Apxumena. Dopmyna s ONpeAeNieHHS —BBITAIKUBAIOLIECH

,Z[eflCTBy}OH_[eﬁ Ha T€CJI0, HOFI)Y)KéHHOC B X KUJIKOCTb MJIM I'a3:

F_jlm_ =pgV

VcaoBue miaBanus tena. IlmaBanne CyA0B M BO3AYXOIIJIaBaHUEC

CUJIBL,




1.24

MexaHuyeckie KoJieOaHHs. AMHJ'II/ITy,I[a, nepuoa W 4YacTtoTa KOJIEOaHHI.

dopmyrna, CBA3bIBAIOIIAs YACTOTY U NEPUO KOJICOAHUIA:

1.25

MareMaThyecKuil UM TPYKUHHBIM MasTHUKUA. IIpeBpalieHue dSHepruu Inpu

KoJIe0aTeIbHOM JABHKCHHUN

1.26

3aryxatomue konebanus. BeiHyX1eHHbIC KojeOaHus. Pe3onanc

1.27

MexanndecKrue BOJIHBI. HpOI[OJ'H)HI)IG " TMOIICPCUHLIC BOJIHBI. HHI/IH& BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOM BOJIHBI Ha T'PaHULE

nByX cpell. MH(ppas3ByK U yabTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenne cpenHell IUIOTHOCTH BEILIECTBA; ApXHMMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL; KO3((UIMEHTa TPEHUS CKOJIbXKEHMS; paOdOThl CHUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPeIHEW CKOPOCTH IBM)KEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka IpU ABM)KEHHMM 0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M
nepuosia KonebaHMH MaTeMaTH4ecKOro MasTHHKA; YacTOThl W Iepuoja
KosleOaHUH MPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIEro Ha phlyar;
paboThl CWJIBI YNPYTOCTH TPH TOABEME TpPy3a C TMOMOIIBI HEMOABM)XKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a C MOMOUIBIO MOABHKHOTO
O110Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEIOBOW CHUJIBI OT 00BbEMa MOrpyKEHHOMN
JaCTHu TCJaa U OT INNIOTHOCTHU XUJIKOCTH, HC3aBUCHUMOCTHU BBITaHKHBaIOHleI CHJIBI
OT MACChI TCJIa; CUJIbI TPCHUSA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O AABJICHUSA U OT
pOla MOBEPXHOCTH; CUJIBI YIPYIOCTH, BOZHUKAIOUICH B IPYKUHE, OT CTCIEHU
nepopMannu MPYXUHBL; YCKOPEHUs Opycka OT yIjla HAaKJIOHa HaIpaBIIsOLICH;
nepuojia (4acToThl) KojeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kosie0aHUH NPYXKMHHOTO MAasATHHUKA OT MacChl Ipy3a M JKECTKOCTU HPY>KUHBI;
UCCIIE/IOBAaHNE HE3aBUCHUMOCTH IEpHOAA KOJEOAHUH HUTSHOrO MasiTHUKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS pblyara

1.30

Qusuueckue A6NeHUA 6 npupode: TIPUMEPHl IBWXKEHHS C Ppa3IMYHbIMU
CKOPOCTSIMH B KHBOH U HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHMS B IPUPOAE U

TCXHUKC, IPHUINMBLEI W OTJIMUBBI, JABUXCHHUC IIJIAHCT Conueynon CHCTCMBI,




pEaKTUBHOE JABMKCHUE >KUBBIX OPraHU3MOB, PhIYaru B TeJie YelIOBeKa, BIMSIHUE
aTMoc(epHOro aBieHHs] Ha >KMBOM OpPraHu3M, IUIaBaHHE PbIO, BOCHPUSITHE

3BYKOB KHBOTHBIMHU, 3CMJICTPACCHUC, celicMrUJecKue BOJIHBI, HYHAMH, 9X0O

Texnuueckue yCWZpOIZCI’HGCZ.' CIIUAOMETP, HATYHUKU II0JIOKCHUSA, PACCTOAHUA U
YCKOpPC€HHA, AUHAMOMCTPp, IMNOAIIWIIHUKH, PAKEThI, pbIyar, HOI[BI/I)KHI)II\/JI n

HCHOIIBI/I)KHI:Iﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6I)ITy,

L3l cooOmIaroImuecst CoCy/bl, YCTPOWCTBO BOJONPOBOJA, THAPABIMUYECKUI Tpecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YAbTPa3BYKa B OBITY U TEXHHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE ~ TIOJIOKEHHS ~ MOJIEKYIIPHO-KMHETHYECKOW  TEOPUH  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPIOTo, JKUIKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmdeckue 1 amopQHbIe Tena

2 Jlpmxenne dacTull BemecTBa. CBS3b CKOPOCTH  JBM)KEHHUSI YacTUI] C

' TemnepaTypoii. bpoyHoBckoe nBmkenne, tudy3us

2.3 CMauuBaHuE U KallWUIIPHBIE SBICHUSA

2.4 TemoBoe paclInpeHue u cxxaThe

2.5 TennoBoe paBHOBecHe

26 Buytpennsas sueprus. Pabora um Temomepemaya Kak CIIOCOOBI HW3MEHEHHUS

' BHYTPEHHEHN DHEPrUU

2.7 Buapl Terutonepenayun: TEIIIONPOBOIHOCTD, KOHBEKIIUS, U3Ty9ICHHE
HarpeBanne wu oxmaxaenne T1en. KonmuuectBo — TemuoTsl.  YaenbHas
TEIJIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs YHEPrHH B TEIUIOBBIX MpOLEccax. YpaBHEHHE TEIJIOBOI'O
OanaHca:

2.9

O +0, +..=0
Hcnapenne u KoHJeHcauus. l3MeHeHuWe BHYTpeHHEW »Hepruu B Ipolecce
210 ucrapeHuss W KoHJeHcauuu. KumeHwe KUIKOCTU. YjenpHass TeIuioTa
. napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3myxa




[[naBnenve wu Kpuctaumzanus. V3MeHeHHWEe BHYTpPEHHEH DSHEpPrUM TpuU

IJIaBJICHUU U KpUCTAJIJIIM3allH. yHCHBHaﬂ TCIIOTA IIJIaBJICHUA:

2.12 N O
_}H
BHyTpeHHss sHEprusi cropanus TOIIMBA. Y IeNbHas TEMJI0Ta CTOpaHus TOIUIMBA!
2.13 q=0Q/m
2.14 [Tpunuumne padots! TernoBbix apuratenei. KI1/] rermnoBoro asurarens
Ipakxmuueckue pabomoi
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOIO IWIMHAPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HarpeTblil IWINHAP; KOJWYECTBA TEIUIOTHI,
2.15 OTJQHHOTO HAarpeThiM LMIMHAPOM, IOCJE ONYyCKaHUs €ro B BOAY KOMHATHOMN
TEMIIEpPATypbl; OTHOCHUTEIBHOM BIIAXXHOCTH BO3AYXa; YIEIbHOW TEIJIOTHI
IUIaBieHus Jbaa. lccienoBaHue W3MEHEHHs TeMIEpaTypsl BOJBl  IIPH
pa3IMYHBIX YCIIOBMSX; SIBJICHMS TEIUIOOOMEHA IPHU CMEIIMBAaHUM XOJIOJHOW U
ropsiuei BOABI; IPOLECCa HCIIAPEHUS
Qusuyeckue s61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSHKEHHE W KalnWUISpHbIE
2.16 SIBJICHUSI B TIPUPOJE, KPUCTAIIBI B Mpupoje, uznydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KalWuIApbl, IPUMEPHl UCIIOJIb30BAaHUS KPUCTAIJIOB,
217 XKHUJIKOCTHBI TEPMOMETp, JAaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETPBI, TICHXPOMETp, NapoBas TypOMHA, IBUTATEIb BHYTPEHHErO
CropaHust
3 OJIEKTPOMATI'HUTHBLIE ABJIEHMA
3.1 Onexrpuszanus Tei. [[Ba Buaa 2IEKTPUYECKUX 3aps10B
3.2 B3aumMopeiicTBue 3apsbkeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI IIEKTPUYECKOTO 3apsaa
34 Onexktpuueckoe mnone. Hanpspk€HHOCTh — AnekTpuyeckoro mosis.  [IpuHumm
' CYTMEPIIO3UIINH IIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE)
35 Hocurenun osnekrtpuueckux 3apsioB. JleHCTBHE DJJIEKTPUYECKOro IO Ha
' ANEeKTpUYecKue 3apsiabl. [[pOBOAHUKYN U JUAIEKTPUKN
3.6 IlocTosiHHBIN 35eKTpUYecKUil TOK. JleiicTBUs AileKTpudeckoro Toka. Cuia Toka.




Hanpsixenue.

I =q/t,U=Aq

BHeKTquecxoe COIIPOTUBJICHUC. Y,Z[GJIBHOG SJICKTPHUYCCKOC COITPOTUBIICHUC!

3.7 R =pl/S
38 3akon Oma s yyactka siekrpadeckoit nenu: | = U/R
IlocnenoBarenpbHOE COEAUHEHUE TPOBOJHUKOB!
I, =1,; U=U,+U,; R=R +R,
1 1 1 2
3.9 IlapannenpHoe COeIMHEHUE TPOBOJHUKOB PABHOI'O COIPOTHUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMemaHHble COEIUHEHMS] IPOBOIHUKOB
Pabota u MmontHOCTH 2nekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyis — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe mojie HPSIMOTO IMPOBOAHMKA € TOKOM. JIuHuum
MarHUTHON MHAYKIIUU
313 MarautHoe 1OoJIe TOCTOSSHHOTO MAarHura. B3auMoJeHCTBHE IOCTOSTHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM
3.15 OmnbiTel @apanes. SIBnenue snekTpomarautHoW nHAyKIuu. Ilpasuio Jlenna
IIpakmuueckue pabomvi
M3Mepenue  2IEKTPUYECKOrO  CONPOTUBIECHUS  PE3UCTOPA;  MOLIHOCTH
JIEKTPUUYECKOrO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnemoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOMIETO B IPOBOJIHHKE

(pe3ucTophbl, TaMITOYKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH
CONIPOTHUBJIEHHUS OT JUIMHBI MPOBOJIHUKA, IJIOMIAAN €r0 MOMEPEYHOr0 CEUCHUS U

YACJIBHOTO COITPOTUBJICHUA.




HpOBepKa npaBujia AJIA JJICKTPHUYCCKOI'O HAIIPSKCHUSA IIPU ITOCICAOBATCIBHOM
COCOAVMHCHHUHN IIPOBOAHHUKOB; IIpaBuJia AJIA CHJIbI JJICKTPUYCCKOro TOKa IIpH

mapaijicIbHOM COCAMHCHHUHN IIPOBOAHUKOB (pCSI/ICTOpBI n JIaMHOIIKa)

DQusuueckue a6leHUs 6 npupode: SICKTPUUECKUE SBICHUS B aTtMocdepe,

3.17 ANEKTPUIECTBO KHUBBIX OPTaHU3MOB, MAarHATHOE ITOJIE 3eMITH, Apeld MoIrocoB,
PO MAarHUTHOTO TIOJIS JUIs )KU3HU Ha 3eMIle, TIOJIIPHOE CUSHHE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUYECKOW  DHEPruHM,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUIECCKHE
NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOABUraTellb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DeKTpoMarHuTHBIC BOJTHEL. [1Ikaa 3eKTpoMarHuTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsMmonnHeliHOE pacpocTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cBeta. [Imockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus cBeta
394 JIunza. Xon nyueit B muH3e. POKyCHOE paccTosiHUE JIMH3BL. OnTudeckas cuia
. mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTHYecKue MpruOOpbI
Ipaxmuueckue pabomoi
##HPar#H##lI3Mepenue onTUYecKO Cuiibl coOuparomeid JHH3BL, (POKYCHOTO
paccTostHAs COOMPAIONIEH JTHH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaIMeTa U
n300pakeHus], KOT/ia TPEeJAMET PACIIONIONKEH B ABOWHOM (OKyce), MmoKazaTens
3.26 IIPEJIOMJICHUS CTEKIIA.
#i##H#Par#H##lccnenoBanue CBOMCTBa HM300pa)KEHUs, MOIYYEHHOTO C IOMOIIBIO
coOuparonieil JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHHS JBYX CIIO0KEHHBIX
JIMH3; 3aBUCHUMOCTH YIJla INPEOMJICHHS CBETOBOTO Jiyya OT yIJIa MAJCHUS Ha
TPaHUIE «BO3yX — CTEKIIO»
397 Qusuyeckue asneHus 6 npupode. 3atmeHuss Connua u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE ABJICHUS B aTMoc(epe (IBeT HeOa, pedpakiys, pagayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOM, (poToammapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE SABJIEHUA
41 PaguoaktuBHOCTE. Anb(a-, Oeta-, ramMmma-uznyudenus. Peakuuu anbda-u Oera-




pacnazaa

4.2 Omneitel Pezepdopaa no paccessauto anbha-yactuil. [InanerapHas Mmoaenp atoMa

4.3 CoctaB aTomMHOTO siipa. M3oTorms

4.4 [lepuon nmosypacnaga aTOMHBIX €D

4.5 Snepubie peakiuu. 3aKOHBI COXPaHEHHsI 3apsIOBOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupoode. eCTECTBEHHBIH PaTHOAKTUBHBIA  (OH,

4.6 KOCMHUYECKUE JIy4d, PAJUOAKTHBHOE W3JIyUYCHHE MPUPOTHBIX MHHEPAJIOB,
JIeMCTBUE PAIMOAKTUBHBIX M3JTyUYCHHI HA OPTaHU3M YeJIOBEeKa

47 Texnuueckue ycmpoticmea. CEKTPOCKOI, HHIUBHUIyaIbHBIN TO3UMETp, Kamepa

BunscoHa, siaepHas sHepreTrka




