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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO pabouei MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanust yueOHoro npenmera «Ousnkay.

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHOl paboueid MporpaMMbl BOCIUTAHUS U
KOHIICTIIMY TIpenogaBanus yueOHoro npeaMera « Dusukay.

CopnepxaHue mporpaMMmbl MO (U3MKE HANpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TIpPaMOTHOCTH OOYYalOIIMXCSI W OpraHu3alui0 H3y4eHUs
¢bu3NKKM Ha NESITeNIbHOCTHOW OCHOBE. B mporpamme mo (u3MKEe yYHUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHHS, a TaK¥Ke
MEXKIIPEIMETHBIC CBS3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 001I1eT0 00pa30BaHUSI.

[Iporpamma o gu3rke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuana
1o rojaMm oOydeHus (IO Kjaccam), mpejjiaraeT NpUuMEPHYIO MOCIe0BaTeIbHOCTh
W3YUYEHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJIEPXKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00y4arouXCsl.

[Iporpamma 1o ¢u3mke pa3paboTaHa C IEIbI0 OKa3aHHS METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl O Y4EOHOMY TIPEIMETY .

dusnka SBIACTCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3MYECKHE 3aKOHBbI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpOHOMHEH U (U3UIECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAy4YHYIO KapTUHY  MHDA,
IpeloCcTaBisieT HauboJiee sCHble O00pas3lbl NPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOTYyYEHUS JOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OoOpa3oBaHUA B CTPYKType OOIEero
o0pa3zoBaHusi COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJAJICHUE
CIEAYIONIUMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIUMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0BAHNUS;



HHTCPIIPCTUPOBATL MAAHHBIC W HCIIOJb30BATh HAYYHBIC OOKA3aTCIbCTBA
AJI TIOJTYYCHU S BBIBOJOBY.

[enu wu3yueHuss (PuU3NMKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHUs
ompesieNeHbl B KOHIICTIIIMM TpEenoaaBaHust ydeOHoro mpenmera «Duszuka» B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickorn @exepanuu, pearnu3yOIMMUX
OCHOBHBIE 00111€00pa30BaTesIbHbIE TPOrPAMMBI.

[enun uzyuyenust u3nKu:

NpUOOpETeHUE HWHTEpEeca W CTPEMJICHUS OOYYalomUXCs K HAYYHOMY
WU3YUYCHHUIO TPUPOJBI, Pa3BUTHC HMX HMHTCIUICKTyalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC IMO3HAHMS U (PopMUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWE HAYYHOTO MHPOBO33PEHHS KakK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEJACTABICHUN O PO (PUBHKU JJIST PA3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBIEHUA O  BO3MOXHBIX  cepax  Oyamyumiei
poeCCHOHAIILHON JISATEIIbHOCTH, CBA3aHHOM ¢ (DM3MKOM, MOJATOTOBKA K
JTadbHEHIIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX;

npuOOpeTeHNEe YMEHUN OMUCHIBATh U OOBACHITH (PU3MYECKUE SIBJICHUS C
UCTIOJIb30BAaHUEM TOJTYUYCHHBIX 3HAHU;

OCBOGHHE METOJIOB pELICHUS NPOCTEHIINX pacyeTHBIX 3a7ad ¢
UCIIOJIb30BaHUEM duznyeckux Mojenei, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOII01aTh MPUPOHBIC SIBICHUS M BBITIOTHATH OMBITHI,
nabopatopHble pabOTbl W AKCHEPUMEHTANbHBIE HCCIEIOBAHUS  C
UCIIOJIb30BaHUEM HU3MEPUTEIBHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMalend (HU3NIECKOTO COACp>KaHUS,
BKJTtOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHIKCHHUSIX (PU3NKH, aHAIIU3 U
KPUTHUECKOE OlIeHWBaHNE NHPOPMAIUH;

3HAKOMCTBO €O chepamMu MPoPECCUOHATBHON IEATETLHOCTH, CBI3aHHBIMH
C (Qu3MKON, U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (HU3NYECKON HAYKH.



OO61iee 4KciIo YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yueHUs GU3UKK Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HejeNn0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kimacce — 102 uaca (3 yaca B HEIEI).

[Ipensaraemplii B mporpamMme mo (u3MKe MepeyeHb J1adopaTOpHBIX PaboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIHbHBIM, YUUTENh JIeJIaeT BHIOOP MPU MPOBEACHUU
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUMBHAYaJbHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJaHUi, MpeiaraeMplx B pamKax
OCHOBHOT'0 T'OCYJIapPCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEPXAHUME OBYUYEHUA

7 KIIACC
PDu3uka 1 e€ poJb B MIO3HAHUHU OKPYKAKIIEr0 MUpa.

dusnka — Hayka o mnpupone. fABneHus npupoibl. PU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenmne ¢usndeckux BenuyuH. Dusnueckue
npubopsl. [lorpenmHocTs u3MepeHnit MexayHapoiHas CucTeMa eIuHUII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4alOT MOPHUPOLY.
EcTecTBEeHHOHAYUYHBIII METOJl TMO3HAHWA: HAOJIIOJEHUE, TOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabmogaemMoro apneHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TTOMOIIbIO MOJIENIen

Hemoncmpayuu.

1. MexaHu4yecKkue, TEIUIOBbIE, JJIEKTPUYECKWE, MArHUTHbBIE, CBETOBbIC

SIBJICHUSL.
2. @usnueckue MpuOOPHl U NMPoLEaypa NPSAMbIX U3MEPEHHUI aHAJIOrOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnuie padomot u onvimol.

1. OmpexeneHue LEHbI AEHUS MIKAIbl U3MEPUTEIBHOTO MPUOopa.

2. H3mepenue pacCTOsIHUN.

3. H3mepenune o0bEMA )KUAKOCTH U TBEPJOrO TeEA.

4. OmnpeneneHue pa3sMepoB MaJIbIX TEJl.

5. M3mepenue TeMieparypbl HpH MHOMOIIHM >KHUAKOCTHOTO TEPMOMETpA H

NaTYUKa TEMIIEPATyPBl.

6. IIpoBeneHue mccienoBaHusA MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAIbHO, TeM OoJiblie, 4yeM OOoJIbIle BHICOTA
IIyCKa.

IlepBoHaYaabHBIE CBEACHUS O CTPOCHHH BelecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIBI, HMX pa3mepsl. ONbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tesl. B3auMOCBA3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJEKYJSpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JIBMKEHHUS.

2. Habmonenue nuddysumn.



3. HaGmonenue  siBIeHUN,  OOBSACHSIONIUXCA  NPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHUII BEIIECTRA.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka JgMamMeTpa aroMa MeETOJOM PsAJoB  (C  HCIOJIb30BAaHHEM

dboTorpaduii).

2. OnBITHI 110 HAOIIOICHUIO TEIIJIOBOT'O PACHTUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.

JIBu2keHMe U B3anMoeiicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHHUM. PacyeT myTu u
BPEMEHHU JIBUKEHUS.
SBneHue uHepUMHU. 3aKOH HMHEpUUHU. B3aumopeilcTBHe Tel Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BelecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyrocTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHUJIa
TsokecTd. Chiia TSKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoi. PaBHoneiicTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONMbKEHUA U TPEHUE MOKOos. TpeHue B MPUPOJIC U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHEHHOTO JIBUKECHUS.
3. HaOmronenue sBiIeHUs HHEPIIUH.
4. HalGmoneHre n3MeHEeHUs CKOPOCTHU MPY B3aUMOJICUCTBUU TeJl.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
6. CroxkeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpepneneHue CpeaHEN CKOPOCTH CKOJIbXEHUs Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnpITHI, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTshkeHUs (nedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BEca TeJla U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

JaBjieHue TBEPABIX TeJI, KUAKOCTEH U ra30B.



HNanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. I[lepenaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIuHBL. 3aBUCUMOCTh JABJIEHUS JKUIKOCTH OT TIyOWHBI. [ umapocraTudeckuid
napanokc. Coobmaroniuecs cocyapl. [ napaBiuyeckne MexaHu3Mbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3ayHON oOonouku 3emuu. Omnbit Toppuuemwmu. M3mepenue armochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOIo AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[lepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst cocy/bl.

['mapasinnryeckuii mpecc.

[IposiBnenue neicTBUst atMoCHEpPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKHABAIONICH CHUIIBI OT 00BEMa TOTPYKEHHOW YacTu
T€Ja U IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM JKHUIKOCTH.

8. YcIoBHE IUIABaHMS TEJ: IUIABAHUE WJIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHONIIEHUS IUIOTHOCTEMN TEJa U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPpYyKEHHOMN B
KUJKOCTh YaCcTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B KHUJIKOCTH, OT MaccChl TeJa.

4. OmbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKMBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTpYyKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU H
OIIpENICJIEHNE €€ TPY30IOBbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBmiio
paBHOBecusi pbruara. [IlpumeHeHue TmpaBuiia paBHOBECUs phluara K OJIOKY.
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«3onoroe mpaBuio» MexaHuku. Kosdduiment mnonesnoro neicteus (manee —
KITJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHUHAIBHAs DHEPIHUS.
[IpeBpailienrie 0AHOTO BUAa MEXAHUUYECKON SHEPIUM B APYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenve paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUHU Tela

10 TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccienoBaHue yclOBUM PaBHOBECUS pblyara.
3. M3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUU.
8 KUIACC

TenuioBbIe ABJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOPUU CTPOECHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsCHEHHE CBOMCTB Ia3oB, KXUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHNe U KallWUISPHBIE SIBJICHUS. TEmIoBOe paclIUpEHNUE U CHKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsas sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEH OJHEpPruu:
Terionepeaada u COBEpLICHNE paboTHI. Bunpr TeIUIoNEepeayu:
TEILIONPOBOJIHOCTh, KOHBEKIIUs, U3Iy4YCHHUE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeEMI000MEH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBinenue u
OTBEPACBAHME KPUCTAUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u kouaeHcarus. Mcnapenwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(hepHOro
JABJICHMUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBA. Y esIbHAs TEIIOTa CTOPaHusl.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemoBoro pBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKECHHSL.
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10.
11.
12.
13.

Habmonenue nuddysun.

Habmronenue siBieHUi cCMauyuBaHUs U KAaUJUISIPHBIX SIBICHUI.
Habnronenue TenioBoro pacuimpeHus Ted.

N3menenue namiaeHWs ra3a Mpu U3MEHEHHH O0BbEMA W HArpeBaHUU WIIH
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaieHue Ipyu COBEpUIEHUU paOOTHI.

Harpepanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenue xkumneuus.

Habnronenue nocTostHCTBa TeMIIEpaTypbl MPH TIJIaBICHUH.
Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUIAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue qaBjaeHUs BO3yXa B 0ajUIOHE MIMPHUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJEHHS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJI0OMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIepaTyphl.

HaGnronenue wu3MeHeHUss BHYTpPEHHEH DSHEpPruM Tella B peE3ysbTare
TeruIonepeaauu U padoThl BHEITHUX CHUJI.

UccnenoBanue siBiIeHUS TEMIOOOMEHA IMPU CMEIMIMBAHUU XOJOJHON H
ropsiYer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITTUYECKUM LUITUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

OnpeneneHre yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

JJIeKTpUYeCcKHe U MATHUTHBIEC SIBJICHHS.

Onektpuzanus Tena. JIBa poaa 3yeKTpUuYecKUX 3apsioB. BzaumopeiicTBue
3apspbkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTMYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro nosist. I[lpuHnun
CYyNEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOJHMKM W JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsaa.

ONEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHHUS 3JIEKTPUYECKOIO TOKA.
HcTouHnKku MOCTOSHHOTO TOKa. JIeMCTBHUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSX U Ta3ax.

Onekrpuueckass uenb. Cwia Toka.  DJEKTPUYECKOE  HAINPSIKEHUE.
ComnpoTuBiieHHE TPOBOJHMKA. Y IEIBHOE COIPOTUBIEHHE BenlecTBa. 3akoH Oma
i ydactka nenu. [locienoBarenbHOe M mapaJuleIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGorta u MoOmHOCT »3yeKTpUuecKoro Toka. 3akoH J[xoyns—JleHua.
DNEeKTpUYECKUEe LENU U MOTPeOUTEN 3EeKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[IoctostHHble  MarHuTHl.  B3anMoAEHCTBUME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHoOE 1ose 3eMJIM U €ro 3Ha4eHue AJIsl )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe moJie  JJIEKTpUYeCcKoro Toka. [IpuMeHenue
JJIEKTPOMArHWTOB B TEXHUKE. /[€liCTBME MATHUTHOTO NOJISI HA TPOBOJIHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSSHHOTO TOKa. VICHOJIB30BaHME 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHHE >JIEKTPOMArHUTHOM MHAYKUMM. [TpaBuno Jlenna.
DIIEKTPOTrEeHEepaToP. Crnoco0bl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUHu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpU3aLMs TEN.
JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi UHAYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[IpoBOOHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKM MOCTOSHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. I'a30BbIl paszps.
. I3Mepenue cuibl TOKa aMIepmMeTpoM.
. I3MepeHne 351eKTpUIeCKOro HaNpsKEHUS BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. B3aumoneicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje Toka. DJIEKTPOMArHUT.

JlericTBMEe MarHMTHOTO TOJISI HA POBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOIO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMArHUTHOW UHAYKIIUH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJICHUA HWHAYKIHOHHOTO TOKA OT YCJIOBUUA €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.

14,

15.

16.

OmeITBl TO HAONIOACHHWIO DJEKTPU3AMM TEJ WHAYKIHEH W TpHU
CONPUKOCHOBEHUH.

UccnenoBanne AeHCTBUSA DIEKTPUYECKOTO TOJS Ha TPOBOAHUKUA H
JTUDJIEKTPUKH.

Co6opka u nmpoBepka pabOTHI AIEKTPUIECKON LIETH OCTOSTHHOTO TOKaA.
N3mepeHue u peryinupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSKCHUS.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUSI HA PEIUCTOPE.

OMBITHI, JIEMOHCTPUPYIOIITHE 3aBUCUMOCTD ANEKTPUYECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, IUIOMAIAN ITOMEPEYHOTO
CEUYCHHS M MaTepuana.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW TPHU  TMOCIET0BATEIHLHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia aJjis CUJIbl TOKa MPU NapaUIeTIbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOTHI 3IEKTPUUECKOI0 TOKA, UIYIEr0 Yepe3 Pe3UCTOp.
OmpeneneHre MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIJAEISEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO YEpe3 JaMIOuKy, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KII/] narpeBarensi.

NccnegoBanne MarHUTHOTO B3aUMOICHCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yuenne MarHUTHOTO TIOJS  TOCTOSHHBIX ~ MarHUTOB TPU WX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanue neiicTBUs 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJbl  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHWJIbl TOKa W HalpaBJICHUS TOKa B
KaTyIIIKE.

18. M3yueHue nerlcTBrsI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenne KII/I anekTpoaBuraTebHON yCTaHOBKH.

21. OnbITBl IO HMCCEAOBAHUIO SBJICHUS DJICKTPOMATHUTHON WHIYKIUU:
VCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HAMNPAaBICHUS WHIYKIIMOHHOIO

TOKa.
9 KUIIACC

MexaHnuyeckue siBJIeHHUS.

Mexanuueckoe JaBWKeHHE. MarepuanbHas Todka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKEHHS. PaBHOMEpHOE NpPSMOIMHENHHOE
nBrkeHue. HepaBHOMEpHOE NpsiMONMHENHOE IBHKeHUE. CpenHsss U MITHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUHU.

Yckopenue. PaBHOyckopeHHOe mpsiMosnHelHHOe aBikeHue. CBoOonHOe
nageHue. OnsITel [anues.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuHeitHas u yriioBast CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IIepssii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproTona.
[IprHIMI CynepHO3ULIANA CHIL.

Cuia ynpyroctu. 3akoH I'yka. Cuna TpeHMsI: cuiia TpEHHUs CKOJIBKEHHUS, CHIIa
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. J[Bmwxkenue muianer Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHOM TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETUVIEHHON OChIO BpalleHus. MoMeHT cubl. LIeHTp TsxecTu.

Nmnynec tenma. M3menenne nmmnyinbca. Mnynbc cwiibl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa CMil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpPruu U paboThl. [loTeHInanbHas SHEPrus Tela, MOJHATOTO Hall
NIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEpPrus cxaTol npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOM SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMYeCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

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

CpaBHEHME IIyT€l M TPAEKTOPUM JBHKEHHsS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne ckopOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IB>KEHUS.
Hccnenopanue npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabitoieHue ABMKEHUS Tesa M0 OKPY>KHOCTH.

HabitoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKEHUHU
OTHOCUTEIBHO KaOMHETa (PUBHKHU.

3aBUCUMOCTb YCKOpPEHHUS Tela OT MAcChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HaGnronenue paBeHcTBa CUIT PU B3aUMOJIEUCTBUU TEll.

N3meHeHnue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepemaua umIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHue UMITYJIbca IPHU a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHNYECKON YHEPTHH MTPH CBOOOTHOM A CHHUH.
CoxpaHeHHe MEXaHUUYECKOW SHEPTHUHU IIPU JBUKEHUU Tea Mo JEHCTBUEM
IIPYKUHBI.

Jlabopamopnwie padbomul u onvimol.

1.

KoHcTpyrnpoBanue TpakTa JUisi pa3roHa M JaJbHEHMIIEro paBHOMEPHOIO
JBYKCHUS IApUKA UITU TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
[1apyKa 10 HaKJIOHHOM IJIOCKOCTH.

Onpenenenre yCKOpeHHUs Telda NpPH PaBHOYCKOPEHHOM JIBMXKEHHM IIO
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHHU INPU PAaBHOYCKOPEHHOM
JBY)KEHUU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIbl TPEHHUSI CKOJIBKEHUS OT  CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P GUIIMEHTA TPEHUS CKOJIbXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUHU Tela
10 TOPU30HTAIILHOM MOBEPXHOCTH.



10. OnpeenieHne  pabOTHl  CHUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
WCIIO0JIb30BaHUEM HETIOIBMYKHOTO U TTOJABUXKHOTO OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHUSI SHEPTUU.
Mexanuveckue KoJa1e0aHUS U BOJIHBI.

Koneb6arenbnoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: TIEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPruu MpH KojaeOaTeIbHOM JBUKCHUHU.

3aryxawonme  kojeOanus.  BblHyxkaeHHble — KoJjieOaHusi.  Pe3oHaHnc.
Mexannueckue BoJHBI. CBolCTBa MeEXaHWYECKHMX BOJIH. [IpomonbHbIE U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHn4yecKre BOJIHbI B TBEPIAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MOA JEUCTBUEM CHUJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCA.
Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
./Iaﬁopamopnble paodomul u onvimol.
1. OmpeneneHne dYacTOThl M TepHoJa KOjJeOaHWl MaTeMaTHU4eCKOro
MasTHUKA.

2. Ompenenenuie 4acTOTHI M IEPHOJIa KOIeOaHU MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHOJIa KOJIEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JIJTMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEeproaa KOIeOaHU Py KUHHOTO MasTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KOoJeOaHUN I'py3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoia  KoJeOaHwmid
NPY>KMHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaCHUSI.
DJIeKTPOMATHUTHOE 1M0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE  MoJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOICTBa
AIIEKTPOMArHuTHbIX BOJH. Illkana »ieKTpoMarHUTHbIX BOJH. Mcnonp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
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DneKTpoMarauTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHJIBLHOIO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeirnoe
pacnpoctpanenue cBera. 3arMenust Connua u Jlynel. Otpaxenue csera. [lnockoe
3epKaJIo. 3aKOH OTPaXEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpaKeHHE cBeTa. VChnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTpPaKeHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onydert B JsmH3e. Ontuueckas cucrema ¢oToamnmnapara,
MHKpPOCKONAa M Teyeckoma. [7a3 Kak onTrudeckass cucrema. bIHM30pyKoCcTh H
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIBHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssMmonuHeHOE pacpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuyenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue caera.

OnTtuyeckuii CBETOBO/I.

Xon nyueil B coOuparonieil JInH3e.

XoJ1 TIy4er B pacCErBarOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOILBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6emoro cBera B CIIEKT.

12. [lomyyenue 6em0T0 CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIyila OTPa)K€HUsI CBETOBOIO Jyda OT yrja
naJeHuUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaie.

3. HMccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUSI HA TPAHUIE «BO3IYyX—CTEKIION.
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4. Tlomydenue nu3o0paxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHMSI M ONTUYECKON CUIIbI coOMparolen
JIVH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITI O BOCTIPUSITHIO LIBETA NMPEAMETOB MPHU UX HAOIIOACHUM uYepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbI€e siBJICHHS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noryomeHue ceeta aroMoM. KBaHThl. JInHeYaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoaens artomHoro sazapa. MW3ortonsl. PaanoakTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHBIX snuep. CBs3p Macchl M dHepruu. Peakuuum cuHTe3a u
nenenus aaep. Ucrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPaaUMOAKTUMBHBIX M3JIYyYEHUW Ha >KUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoaa.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3HPYIOIIMNX U3TYUYECHH.

6. Perucrtpanus n3nydeHus] IpUPOJHBIX MUHEPAIOB U IPOYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HalnrogeHue CIuIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME HHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOrO oOHA.

IHoBTOPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHTENHEHO-0000IAIOIINIA MOYJIb NTPEAHA3HAYEH IS CHCTeMaTU3alun
U 0000mIeHHs  MPEJAMETHOTO  COAEpXaHUs UM  OmbITa  JACSITEIbHOCTH,
IPUOOPETEHHOTO MIPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKE I OJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 1Mo (Qu3uke i o0ydaromuxcs,
BBIOpPABILIKX 3TOT y4EOHBIN MpeaMeT.

[Ipn n3ydyeHun JAHHOTO MOAYJIS PEaNU3YIOTCA U CUCTEMATU3UPYIOTCS BHJIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYMBACTCS JOCTHKEHHUE NMPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS



SBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pusmyeckue
SIBJICHUS, TPUMEHSIS TOJyYEHHBbIE 3HaHMs, pelaTh 3aJadud, B TOM YHCIIE
KAue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyuHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP JAHHOTO pa3jesia pean3yeTcs
32 C4y€T TOro, 4YTo OOy4YaroIIMecs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeajaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUM paclo3HaBaTh M HAy4YHO OOBICHATH
dbu3uYEeCcKUe SIBICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIEOBAHUS (PU3MUECKUX SBIICHUHN, B TOM
YUCIIe JJIS IPOBEPKH TUIIOTE3 U MOJIYYSHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAYUHBIE OCHOBBI Han0OJee BAXKHBIX JOCTUKEHUNU COBPEMEHHBIX
TEXHOJIOTUH, HapUMEDP, MPAKTUUYECKOTO UCTIOJb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUHU.

Kaxnas w3 TeM JaHHOTO MOJIYJsS  BKJIIOYAET OKCHEPUMEHTAIBHOE
uccienoBanue o0oOmaroniero xapakrepa. Moayib 3aBepuIaeTcsi MPOBEIECHUEM
JMAarHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenune ¢u3uku Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yiabTaTOB.

B pesynbrare u3ydenust GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuJarorierocs 0yayT copMHpPOBaHBI CIEAYIOMINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUS:

- IPOSBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HYECKON HAayKH;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYK/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXHOCTU MOPAIbHO-3THYECKUX MPUHLMUIIOB B JIESITEIbHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSL:

- BOCIIPHUSITHE 3CTETUYECKUX KauyeCTB (PU3NUYECKONW HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYyMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHMM, BAKHEMIIEH COCTABISIOLIEH
KYJbTYPBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpEca K HCCIEeI0BaTEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl  310POBbSI W  3MOLHMOHAJIBLHOIO
OJ1aromoJryyms:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpas3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TNPaBWJI 0OE€30MacHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYy/IOBaHHUEM B
JIOMAIIIHUX YCIIOBHUSIX;

- cOopMHUPOBAHHOCTh HaBBIKA pedIeKcHuu, NpPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeioBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- AKTUMBHOE y4YacTH€ B pEUICHUU NPaKTUYECKHUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3ali, TOpoJa, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIpaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHMU;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOdECcCuii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TPUMEHEHHE (HU3WUYECKUX 3HAHWM IS pPEIIeHHs 3ajad B
o0JlacTU OKpY’Kalolllel Cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MO>KHBIX MTOCJEACTBUM JIJIsl OKPYKAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ATLHOIO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTell HX

pelICHUS;
e §8) ajanTanmuM K HM3MEHSIOIIUMCS YCJOBHSM COIHAJIbHOM M NMPUPOIHOM
cpeabl:
e - TOTPEOHOCTh BO B3aMMOJICUCTBUU TMPHU BBIMOJHEHUH HWCCIEIOBAHUN W

IPOEKTOB (HU3UUECKON HAMpPaBIEHHOCTH, OTKPHITOCTh OMNBITY U 3HAHUSAM
ApYrux,;

e - TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO
JeSTENbHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHNU HOBBIX 3HAHHIA, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, TOHSITHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JMEe(PUITUTOB COOCTBEHHBIX 3HAHUK U KOMIIETEHTHOCTEH B 00JIaCTH
bus3uKuy;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUA B NPUOOPETEHUH HOBBIX (PU3HMUECKUX
3HAHMU;

e - CTpPEMJICHHE AaHAJIU3UPOBATH U BBIABIISATH B3aUMOCBSI3U MIPHUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKA CBOMX JEUCTBUM C Y4YETOM BIMSHUSA Ha OKPYXKAIOIYIO Cpeny,
BO3MOYHBIX TNI00QJIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynpraTe ocBoeHHS TporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydJaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJATUBHBIC
yHUBEpCAIbHBIC yICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKKM OOBEKTOB
(siBNIEHUN);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJFOICHUSIX, OTHOCSIINUXCS K (PHU3NIECKUM SBICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (DU3NYECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMoOco0 pemieHus ydeOHoM (u3ndeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUsS, BHIOOpP HambOoJee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHCB).

Ba3oBble ncciieqoBare/ibCKe 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,;
MIPOBOJIUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIICPUMEHT, HEOOJBIIIOe UCCIICOBaHHE (DHU3MUECKOTO
SIBIICHUS,

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(POPMAIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBHIBOJBI MO pe3yjIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE  (DUIUICCKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIOIOKECHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

OPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU
bU3UYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUIOB U (JOPM IIPEICTABICHMS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANIbHYIO (opmMy mpeAcTaBiICHUS
uH(pOpMalMl W WUIIOCTPUPOBATH pELIAEMble 3aJadd  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

B XOC OOCYXICHHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HA PEIICHUWE 33/Jaud W TMOAJCpKAHUE
OJ1aro’keaTeIbHOCTH OOIIECHUS;

COTIOCTaBIIATh CBOM CYXXJCHUS C CYXXICHUSAMH JIPYTUX YYaCTHHUKOB
auanora, OOHapyKHUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YJIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIUBUIYAIbHOW palboThl TMpPU PEIICHUH KOHKPETHOM (usmyeckomn
poOJIeMBbl;

PUHUMATh [IeJId COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATh JICUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUST HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMPABIICHUIO M KOOPAWMHHUPYS CBOU JCHCTBUS C JPYTUMHU
YICHAMH KOMaH/Ibl;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX
JUI pelieHus (U3NIecKux 3HaAHU;

OPHUEHTHPOBATbCA B  PA3IUYHBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUYaJbHOE, NMPUHSATHE PEIICHUS B IpyNIe, NPUHATHE pEIICHUH
rpynmnoi);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pEIICHUs (PU3UUECKON 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILIECHUE.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U NIpeJiarath IJiaH €€ U3MEHECHUS;
OOBSICHATh  MPUYUHBI  JTOCTMXKEHUSI  (HEIOCTUIKEHHUS) PE3yJbTaTOB
NEeSITeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIBLHOCTh (B TOM YHCIE B XOJ BBITOJHEHUS
(GU3UYECKOr0  HCCIIEIOBAHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallui, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa MU AUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIECHHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPABO APYTrOTO.



HPEIMETHBIE PE3YJIBTATDI

K xoniy oOydenus B 7 Kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCTIOJIb30BaTh  MOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUMHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAEKTOpHUs, paBHOACHCTBYIOIIAs
cuna, nedopmanms (ympyras, IJlacTU4ecKas), HEBECOMOCTb,
COOOIIAIOITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEIIOBOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBI)KCHUE, HEPAaBHOMEpPHOE  JIBMIXKEHHUE, HWHEPLHUS,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpalllcHUsI, Tepeaada AaBjieHUs TBEPABIMH TeJNaMU, XUIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [MpEeBpaIIeHUs
MEXaHUYECKON SHEPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3WYECKUX SBICHUU B
OKpY’KalollleM MHpEe, B TOM 4HcCle (U3MYecKue SBICHUS B TPHUPOJIE:
OPUMEPBI JBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
npupojie, ACUCTBUE CHJIBI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOI0 JaBJICHUS HA KUBOW OpPraHU3M, IJIaBaHUE PBIO, phlYaru B
TeJe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (DU3UUECKHUE SBJICHUS, UCIIONb3YS
dbuznyeckre BEIMUYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, JAaBlieHHWE (TBEPAOTO Tena, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYECKasi W TMOTEHIHaIbHAs SHEPTHsi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUd W €IUHMIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYHMHY C JAPYTMMH BEJIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUS CUJl (BAOJb OJHOM MpsiMOil), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuiIO paBHOBecus pbrdara (0510ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU
SHEpPruM, NpH HSTOM JaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHAa U
3aMHUChIBATH €T0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBSACHATH (pU3MUECKHE SBICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISITh MIPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OObSICHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B 1—2 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
dbopMyIbl, CBsI3BIBaIONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAlIM3a
YCJIOBHS 33/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEIUYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JAaHHbIE, HEOOXOUMBIE I pElIeHUs 3a/1a4, OLICHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUIHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MPU MOMOIIU
(GU3HYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkenue  (TMmoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3MYECKUX SBJICHUM WIU
buznIecKux CBOICTB Tel: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
IPENONI0KEHUs, COOUPATh YCTAHOBKY U3 MPENJI0KEHHOTO 000PYI0BaHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD TPSAMbIE H3MEPEHHsS] PACCTOSHUSA, BPEMEHH, MacChl TeJa,
0o0bEMa, cHUIIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMKCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCsl Tela OT BPEMEHU [BMXKEHHS Teja, CHUIIbI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTU OT YJUIMHEHHS MPYKUHBI, BHITAIKUBAIONICH CHUIIBI OT 00BbEMaA
NOTPpY>KEHHON YacTH Tella U OT MJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJNa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
IUTaBaHUS TEJl, YCJIOBHMI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO0 HCCIEAOBaHUs, CcOOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEaoKeHHOMY IUIaHy, (PUKCHpOBATh
pe3yiabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
WCCIICJIOBAHHS,

NPOBOJNTHh KOCBEHHBIC H3MEpEeHHsI (DU3MUECKHX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Tejia, CUla TPEHHS] CKOJbKECHMUS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JEHCTByoIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNl0, KOAI(DPUIMEHT TMOJIE3HOTO AeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1a6opaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCaHUA (B TOM YHCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOJA, THUAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOpPMALMIO O  MPUMEPax)
NPAaKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl obecriedeHust 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUSI 370pPOBbSI U COONIOACHUS
HOPM JKOJIOTUYECKOTO TTOBEICHHSI B OKPYIKaIOIIEH Cpeie;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HMH(popMauuun B VHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM © TyTEM CPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJEIAThH
uH(dOpMaIUIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJI0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3MUECKOro COAEpXkaHHs, CIPABOYHbIE MaTEepHUabI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMalnu (PU3MUECKOrO COAEpKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOLIEHUS O pe3yJbTaTaxX MPOEKTOB
WIKM y4eOHBIX MCCIENOBAaHUM, NpPU HTOM TPAMOTHO HCIOJIb30BATh



U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALAEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAaHUM pACHPEEIsITh
00s3aHHOCTH B TpyNIE€ B COOTBETCTBUM C IOCTABJICHHBIMU 3aJadyami,
CICAUTh 3a BBINOJHEHWEM IUIaHA JCHUCTBHUM, aJEKBAaTHO OLICHUBAThb
COOCTBEHHBIM  BKJaJA B  JEATEJBHOCTb  IPYyNIbl,  BBICTPAaWBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIily o0yuenust B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAINIUUECKUE U
aMop(HbIe TeNa, HACHIIIEHHBIH W HEHACBIINICHHBI Tap, BIAXHOCTh
BO3/yXa, TEMIIEparypa, BHYTPEHHSS JSHEPIUs, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsifl, SIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IUJIEKTPUKU, TIOCTOSTHHBIN AJIEKTPUYECKHUN TOK, MATrHUTHOE TIOJIE;
pazinuath sSBJICHUS (TEIUIOBOE pacUIMpEeHHE M CKaThe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIMWLIAPHbBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauiM3amnus (OTBep/ieBaHUE), KHUIICHHE,
Teruionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUA, U3JIy4YCHHE),
AJIEKTPU3ALUA TEJ, B3AaUMOACUCTBUE 3aPSAJ0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJECHUCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAS UHIYKIIUS)
[0 OIHUCAHWI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’XalollleM MHUpE, B TOM 4Yucie (u3nueckue SBJICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSDKCHWE W KANWUIAPHBIE SIBJICHHS B IMPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoaOCOB, pOJIb MArHUTHOTO TOJISI IJiS KU3HU Ha
3emJie, OJISIPHOE CUSHHUE, IIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUECKHUX
SIBIICHUI;

OTUCHIBATh U3YYEHHBIE CBOMCTBA Tel U (U3UUYECKHUE SIBJICHUS, UCIIOJIb3YS
busndeckue BEIUYHHBI (TEMIIEpaTypa, BHYTPECHHSIS YHEPTHUS, KOJTUIECTBO
TEIJIOTHI, YJAEIbHAsA TEIUIOEMKOCTh BEIIECTBA, YyJAEAbHAA TEIJIOTa
IJIaBJICHUsI, yJENIbHAs TEIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAaIllMHbl, OTHOCUTEJbHASl BIAXHOCTh BO3[yXa, JJICKTPUUYECKHI 3apsm,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHBJIIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIEeCTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOTO TOKAa), MpU  ONHUCAHUU MPABUIBHO  TPAKTOBATh
(bu3HYEeCKUl CMBICT MCIOJIb3YeMbIX BEIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIUMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuu
CTPOCHHSI BEIIECTBA, MPUHIIMI CYyNEPHO3UIIMK T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiaa, 3akoH OMa 1j1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIMM, IIPU OSTOM JaBaTh
CJIOBECHYIO (DOpMYIMPOBKY 3aKOHA M 3alKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

0OBSICHATh (PU3UYECKHE MPOILIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYallMid MPAKTUKOOPUECHTUPOBAHHOTO XapPaKTEpa: BBISBIISITH
MPUYUHHOCIICACTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacuy€THhIE 3aJaud B 2—3 JEWCTBHS, HCIOJB3YS 3aKOHBI H
dbopMyIIBI, CBS3BIBArONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [UIS  peIIeHHs] 3aJadyd, BBHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOIUMBIEC Il €€ pelleHus, MPOBOJIUThL pacu€Thl U CpaBHUBATh
MOJIy4YEHHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEIIUTh TPH TOMOITU
(buU3HYECKUX METOJOB, HCIOJIb3Ysl OMHCAHUE HCCIEOBAHUSA, BBIIACIAThH
MIPOBEPSIEMOE  MPEAIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUS UCCIEN0BAHUS, JIETIaTh BBIBO/IBI;

OPOBOJAUTH OMNBITHI IO HAOMIOJAEHUIO (U3UYECKUX SIBJICHUW WU
bu3HYecKuX CBOMCTB Tel (KaMMLUISPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHUs MpU HU3JIYYEHUH OT IBETa H3Jydarolier (moriomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYpPhI KUJIKOCTH U
wIom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alUs TE1 U B3aUMOJCHCTBUE
DIEKTPUYECKUX 3apsi0B, B3aUMOJCHCTBHUE ITOCTOSHHBIX MAarHHUTOB,
BU3yalN3allisi MAarHUTHBIX IIOJIEM IOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JICKTPOMArHMTA,



CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opMyIupoBaTh
pOBEpsAEMbIE MPEINOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHus1, OMKMCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;
BBIMIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMU
BJIAJKHOCTM BO3[yXa, CHJBl TOKA, HAaNpPsDKEHHUS C WCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKOW BEJIMYUHBI OT
JPYyroi C UCHOJIb30BAaHUEM IMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOWIAJHA TOMNEPEYHOIO
CEYEHHU U YAENBbHOTO CONPOTUBIICHHS BEIIECTBA IPOBOJHNKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsHKEHHWS HAa  IPOBOJHUKE,
UCCICOBAHUE IIOCIEAOBATEIBHOTO M IMAPAJUIEIBHOTO  COECIMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeNoKEeHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMULl M TpauKOB,
JieJaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEN0BAHNS,

IPOBOJUTHh KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yZelbHas
TEIUIOEMKOCTh  BELIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATH U3MEPEHHUs, COOUpaTh
JKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIENys NMPEIIOKEHHOW MHCTPYKIUH, U
BBIYUCIIATH 3HAUEHUE BEJINYNHBIL;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MNPHUHIUIBI  JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX ONucaHud (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK DJIEKTPUYECKOM JHEPIUM, DIIEKTPOOCBETUTEIIBHbBIC
npuOOpPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH U HEOOXOJIMMBIE
¢duznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
LIENIEeH C IMOCIENOBATEIbHBIM U ITapajuICNIbHbIM COCAUHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX IIETICH;



OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HMH(OpMAIMIO O  IpUMEpax)
MIPAKTUYCCKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWW B ITOBCEIHEBHOMN
XKU3HH 711 oOecriedeHnust 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATh MOUCK MHGOpMaMK  (U3UUYECKOTO COACpXKAHUS B
HNutepHeTe, Ha OCHOBE MMEIOUIMXCA 3HAHUW U NOYTEM CpPaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  HH(POPMAIMIO, KOTOpas
SIBIIICTCS POTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIOJIb30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3HYECKOTO  COJCP)KaHMS, CIPABOYHBIC MaTepHUabl,
pecypchl cetn MHTEpHET, BlageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUN U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE MHCHMEHHBIE U KPATKHE YCTHBIE COOOIICHWS,
0000mas uHOpMaAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3UUECKOTO
colepkaHUs, B TOM 4YHCIE NyOJUYHO TMPEACTABIATh PE3yJIBTATHI
MIPOCKTHOM WJIM HMCCIICOBATEHCKON NEITeIbHOCTH, MPU 3TOM T'PAMOTHO
WCIOJIb30BaTh W3YUYEHHBIM TOHATHUHHBIA anmapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MIPOIIECCOB pacHpeNesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MIOCTABJICHHBIMA 33/1a4aMH, CJICANTH 3a BHITIOJHEHUEM IIaHA JACHUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBATHO OIICHWBaTh COOCTBEHHBIM BKJIaJ B
NeSITeNHLHOCTD TPYIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
TIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIiry o0yuenust B 9 kijacce npeMeTHbIE Pe3yabTaThl HA 0A30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMEHUIA:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmanus
(ympyrasi, mjgacTU4ecKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPHOE TEIO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTpPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTH,
CHEKTPbl UCITyCKaHUS U MOTIJIOIIECHMs, anb(a, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IEPHASI SJHEPIETHKA;

pasznuyaTth SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE
naJieHue TeJl, pABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, pEaKTUBHOE ABM)KEHHE, KOojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE
3BYKa, NPSIMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3IOKeHHE OEJI0ro CBEeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOIO CIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYECHHBIX (PU3MYECKUX SIBICHUNA B
OKpyXXaroleM Mupe (B TOM uyHcie (U3NYECKUE SBICHHUS B MPHUPOAE:
NPWIKUBBI U OTIUBBI, JBHUKEHUE TU1aHeT COJIHEYHOUM CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B MPHUPOAE, OMOJIOrMYEcKOoe ACUCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIE€HOBCKOI'O M3JIY4YEHHM, €CTECTBEHHBIM
PaaOaKTUBHBIN ()OH, KOCMUYECKHUE Jy4Yd, PaJMOAKTHUBHOE H3IyuYeHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), IMPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIACIATh CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX
SIBJICHUH;

OMUCHIBATh U3YUYCHHbIE CBOMCTBA TeN U (PU3UUECKHUE SBICHUS, UCIIONb3YS
¢usnyeckne BENUYMHBI (CpeqHSsT WU MTHOBEHHas CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIIoBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJIeHUs, BEC TeJa, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckas padoTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMANIbHAs YHEPrUs CKATON
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAasg MEXaHW4YecKas >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuH, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTeslb MPEIOMJICHUS] CPE/bl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJIUYMH,
0003HaUYeHUS U €IUHUIBl (U3NYECKUX BEITUYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMM,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;
XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPIuH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMUI CYNEPHO3ULIHMHA CHWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MaCCOBOTO UHCEN



NP SJACPHBIX PEAKIMAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa W 3alMCBIBATh €0 MAaTEMaTHUECKOE BBIPAKCHHUE;

OOBSCHATH (PU3MYECKHE TPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyalHil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB ¢ Omopod Ha 2-3 W3yYeHHBIX CBONCTBA (DM3MUECKUX SIBIICHHM,
($U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJadd 3alHChIBaTh KPaTKOE
YCIIOBUE, BBISBISTh HEIOCTAIOIINE WIM W30BITOYHBIC JaHHBIC, BHIOWPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PACUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAUYCHHUA (PHUIUUECKOU
BEJTUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh TPU MTOMOIIH
$U3NYECKUX METOMOB, WCIONB3Yysl OMUCAHHWE HWCCIECIOBAHUS, BBIICIATH
IpOBEpsieMOE  TPEIINONOKEHUE, OICHUBATh MPABIIBHOCTh IOPAIKA
OPOBEJCHUS  MCCIEJAOBAHUSA, JEJaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

NPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIH
(¢u3MYecKuX CBOMCTB Tea (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHWH, PSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pas3iokeHue Oeoro cBeTa B CIEKTP, M3yUYeHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300paKeHHsI MpeaMeTa B coOuparomien
JAuH3€, HAOMIOJEHHE CIUIOMIHBIX WU JMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSATENIbHO COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/MOBaHWs, OMUCBIBATH XOJ OMbITAa W €r0  Pe3yJbTaThl,
bopMyIMpPOBATH BHIBOJIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAa4YeHHE W3MEpsIeMON BeIMYUHbl (POKYCHOE paccTOsSHUE
coOuparomield JIMH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO MPHOOpa);

NPOBOJANUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BETUYHH C
UCTIOJIb30BAaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBW)KEHUHU 0€3 HayaJbHON CKOPOCTH, IEpHUOAa
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HHUs CBETa OT yria MaJCHWs W yria MPEeIOMJICHHS OT yIJia



NaJeHNs): [JIAaHUPOBATh HCCIIEOBAaHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCUMOCTH
bu3nYecKUX BENWYUH B BUJE TaOmull U rpaduKoB, J€JaTh BBIBOJbI IO
pe3yJibTaTaM MCCIEA0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIUYUH (CperHss
CKOpPOCTb M YCKOpPEHME Tejla NpPH PpPAaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHHUS CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa KojeOaHuWM MaTeMaTHYecKoro W MPYKMHHOTO MAasTHUKOB,
onTHYeCcKas Ccwia coOuparoIied JHMH3bL, PAJUOAKTUBHBIA  (HOH):
TUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUS, CIEAYys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYCHHE BEJIMYMHBI U aHATU3UPOBATH MOyUYCHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPELIHOCTH U3MEPECHUM;

co0roAaTh NnpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YUYEHHBIX (PHU3UUECKHX MOJICICH:
MaTepuaigbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCHHBINH HCTOUYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMa, HYKJIOHHas
MO/JI€Ib ATOMHOTO $]1pa;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha WX OMHCAaHUA (B TOM YHUCIE:
CHOUJIOMETp, JATYMKHU TMOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, MEepHUcKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO3MMETp, Kamepa BumnbcoHa), HWCHONB3ys 3HAHHUS O
CBOMCTBax (U3MYECKUX SBJICHUA W  HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX HPUOOPOB M TEXHOJIOTMUYECKHUX IPOLECCOB
OpU pPEUICHUH Yy4eOHO-NMPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI s
NOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAroLIEeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pPUMEpax)
IPAaKTHYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU N1l oOecrieueHust 0€30MacHOCTH Mpu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIEeH Cpeie;

OCYIIECTBISATh MOUCK HWHGOpMaK  (HU3UIECKOTO COJACpKAHUS B
WHuTepHeTe, caMOCTOATENBHO (OPMYIIUPYSI MOMCKOBBIN 3allpoc, HAXOAUTh



yTH OINpPEACNICHUs IOCTOBEPHOCTU MOJIYyYEeHHOM MHPOpPMALIUU Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTIOJIHUTEIbHBIX NCTOYHUKOB;

MCIOJI30BAaTh NP BBIIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TOMYJISIPHYIO
JAUTEepaTypy (PHU3MUECKOro COACpXkaHHs, CIPABOYHbIE MaTEpUAbI,
pecypcel cetu MIHTEpHET, BianeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBanus UHPOPMALIUK U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/71aBaTh COOCTBEHHbIE NMUCHMEHHbBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOIMYHO MPECTABMIATh PE3yIbTaThl IPOSKTHOM WIIM UCCIIeI0BATENbCKON
NEATENIbHOCTH, TPU O3TOM TPAaMOTHO  MCIOJIb30BATh  W3yYECHHBIN
NOHATUUHBIN anmapatr u3ydyaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Mpe3eHTalueldl ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Kontposabublie | IlpakTHueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
bu6nunoreka LIOK
1.1 dusuka - HayKa 0 MPUPOIL 2
y PHPOZ https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEITNYUHEI 2 1 nbmorexa 11O
https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
1.3 EcTecTBeHHOHAay4YHBIN METO/] TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspen 2. [lepBoHavabHbIE CBeJAeHUS 0 CTPOCHMH BelleCTBA
but6mmoreka [IOK
2.1 C 1
TpocHHE BetecTsa https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJIEVCTBUE YaCTHI] ) 1 bubmuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka [JOK
2.3 Arpera € COCTO eIecTBa 2
Iperatibl TOAHITL BEMIECTB https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
buo OK
3.1 Mexanuueckoe OBUKEHUE 3 nbamotexa L
https://m.edsoo.ru/7f416194
3.2 Huepnus, Mmacca, INIOTHOCTh 4 1 bubnuorexa [JOK




https://m.edsoo.ru/71f416194

bubnunoreka LIOK

. . 2
33 Cuna. Bugpt cut 14 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
Hasnenue. [lepenaua naBiaeHust TBEPAbIMU bubnmnoreka [HOK
4.1 3
TeJIaMU, )KUJIKOCTSIMHU U razamMu https://m.edsoo.ru/7f416194
bubnuoreka [JOK
42 JlasiieHue xuKoCTH > https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.3 Amocheproe 1aBieH1e 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora 1 MOIIHOCTD. JHEpPrus
bu6mmoreka [IOK
31 Pabora u monsocTs 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
52 Hlpoctbie MexaHi3MbI > https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. 4 1
33 Mexaiteckas SHepris https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumenoBaHue pa3jieioB U TeM (uudposBbie)
Ne n/m Konrpoabnbie | IlpakTuueckue
NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasznea 1. TensioBble siBjieHUst
1.1 C € Y CBOICTBA BEIIECTBA 7 bubmmorexa LIOK
' TpoeHH - https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 Teruiobsie nporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpryeckrue 1 MAarHUTHbIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsKEHHbIE Tesa bubnmnoreka [JOK
2.1 . 7 1
1 UX B3aUMOJECHUCTBUE https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
. i i 2 2
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 0 7 hitps://m.cdsoo.rw/7f418 1 c
bubnunorexa LIOK
. 1 1.
2.3 MarHuTHEIE SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
24 DEKTPOMATHHTHAS HHLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KVIACC

Kosau4vecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudgpoBbie
Ne n/m P Konrpoabnbie | IlpakTuueckue (1ucpp )
NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1. Mexannuyeckue siBJaeHUsI
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONKMCAHHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAUMOZICHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUs 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojed0aHusi M BOJHbBI
bubnuorexa [JOK
2.1 MexaHnnyeckue Kojeda 7 3
RamHHeck HEDARI https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2.2 MexaHn4ecKre BOTHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 6
Pa3znen 4. CBeToBbIE AIBJICHHS
4.1 3aKOHbI PacIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK




https://m.edsoo.ru/7f41ada6

bub6nunorexa LIOK
4.2
JIun3el U onTryeckue MpudOpPsHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4. P 2
3 asNo)keHue 0eoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bu6moreka [JOK
5.1 Hcnyckanue u morionieHrne cBeTa aroMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
53 SnepHble peakuuun 7 I https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bH0-000011a101IM I MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAePIKAHUSL 9 ) bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoabubie

Bcero
padoThbI

IIpakTnueckmne
padoThI

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

®uznka — Hayka o npupoje. SABneHus
npuponbl. Gu3nueckue ABICHUS

Mexanudeckue, TEIIOBbIe, JIEKTPUUECKHE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

dusznyeckue BEIUUUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TeMIIEpATypsl IIPU ITOMOIIN JKUIKOCTHOI'O
TEPMOMETPA U TaTUUKA TeMIepaTypol"”

Kak ¢usuka u apyrue eCTeCTBEHHBIE HAYKH
H3y4aroT npupoay. EcTecTBeHHOHay4YHbIN
MeTo1 mo3HaHus. Onucanue GU3NISCKUX
SIBJICHUH C IIOMOIILIO MOAEIEN

bubnuoreka [JOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenosanue "[IpoBepka runoTessl:
JAJIBHOCTB MOJIETA NIapUKa, MYIIEHHOTO
TOPU30HTAIIEHO, TEM OOJIbIIE, YeM OOJIbIIe
BBICOTA MycKa"

Crpoenue BeniectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

bu6nmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTull BCIICCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HAOJIIOJICHUIO TETUIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELIECTBA
B3anmocCBs3b MEXAY CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX bu6mmoreka [IOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubnmnoreka [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocts. Eamuist ckopocth https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTu ¥ BpeMeHU IBUKECHUSA bubmmorexa LHOK
https://m.edsoo.ru/ff0a0aec4
WNuepuus. 3akon unepuuu. Bzanmoaeincreue
15 TeN Eax MpUYHHA I/I3Mp€HeHI/I$I CKOPOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEIT
16 IInotHOCTH BemecTBa. PacueT Macchl u bubmoreka [JOK
o0BeMa Tema 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa6opaTopHa;.1. pabora «Onpenenenue
IJIOTHOCTH TBEPJIOTO TEJIa»
13 Pemenue 3agau mo teme "InoTHOCTH bubmuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3yuenue
20 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)

IIPY>XXHHBI OT HpHJ’IO)KGHHOﬁ CHJIBI»




21

SIBnenue Tarorenus. Cuiia TSHKECTH

CBs3b MEXKy CUJION TSYKECTH U MAaCCOM Teda.

bu6mmoreka [IOK

22 Bec Tena'; Pentenue 3amau mo teme "Cua hitps://m.cdsoo.ru/f0al 778
TSKECTH

7 Cuiia TsSHKeCTH Ha APYTHX IJIaHeTaxX. bubnmoreka [JOK
OU3NYECKUE XaPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [JOK

24 Hswepette cit. Jiamomerp https://m.edsoo.ru/ff0al8cc

Bbubnuoreka [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
OJHOU mpsiMOM. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pewienue 3amau o reme
"PaBHoaeiicTByromas cun"

)3 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuorexa [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHnue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT bubnmoreka [JOK
CHJIBI TABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemienue 3anau Ha onpeneneHue
PaBHOAECUCTBYIOLIEN CHJIbI
Pemenue 3anay no temam: «Bec Tenay,

31 «I'papmueckoe n3obpaxenue cuim, «Cuib, Bubmrorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOLIAs CHUIT»
KonTponbHas paboTa no Temam:
32 «MexaHndeckoe JBIKeHHe», «Macca,

IIJIOTHOCTB», «Bec TCIa», «Fpa(bI/IquI(oe




n3o0paxenue cum, «CUIIbD

Jasnenue. CriocoObl yMEHBIICHUS U

bu6mmoreka [IOK

33 YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTh JIaBJICHHS ra3a bubnmnoreka [JOK
0T 00BEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIIAMH, bubnunoreka IIOK
XKUIKOCTSAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBiieHME B )KUJIKOCTH U Ta3€, BBI3BAHHOE bubnuorexa [JOK
JEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo teme «/laBieHue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnmnoreka [JOK
38 Coobmaronmmecs cocy et https://m.edsogru/fanZ97O
39 IMuppaBnuueckwuii mpece bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emn. [IpuamHb
A1 CYILIECTBOBAHMS BO3AYIIHON O0OIOUKH bubmunoreka IIOK
3emiH. 3aBUCUMOCTB aTMOC(EpHOTo https://m.edsoo.ru/ff0a2bSa
JABJICHUSI OT BBICOTHI HAaJl YPOBHEM MOpSs
42 Bec Bo3nyxa. ATmMocepHoe 1aBieHue ngg;;fg;gzifoazwa
43 N3mepenue armocdepHoro aaBienus. OnbIT bubnuotexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubmmoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe naBieHue bubnmoreka [JOK




Ha pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau o reme "AtmochepHoe

46 "
JaBJIICHUE
47 JleficTBHE KUJKOCTHU U Ta3a HA IOTPY>KEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXHMeI0Ba CHUiia https://m.edsoo.ru/ff0a3276
JlaGopartopHas padora «Onpenenenne
48 BBITaJl:KI/IBl:IOHleI; CHUJIBI ;[el?II)CTB TolIeH Ha bubnmorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBaHune 3aBUCHUMOCTH Beca Tella B but6mmoreka [IOK
BOZIE OT 00BbEMA MOTPYKEHHOU B KUAKOCTD https://m.edsoo.ru/ff0a3514
JacTH TeIa»
but6mmoreka [JOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabora "KoHcTpynpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U
olnpezeneHue e€ rpy3onoabeéMHocTu"
Pemenne 3amau no temam: «llnaBanue
52 cynoB. Bo3ayxonnaBanuey, «/{aBieHue buGnnorexa LIOK
YAOB: Y L https://m.edsoo.ru/ff0a3654
TBEPBIX TEN, )KUIKOCTEH U Ta30BY»
bubmuoreka [JOK
53 Mexannueckas padora
P https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
54 MomHocTs. ETUHUIEI MOIITHOCTH
= g H Hl https://m.edsoo.ru/ff0a3{82
55 Ypok-uccnenosanue "Pacu€t MomHoCTH,
pa3BUBAaEMOM MPHU MOBEME MO JeCTHHIIE"
56 IIpoctsie MexaHu3msl. Peryar. PaBHOBecue

CHWJI Ha pblyare




KonrtponbHas pabora o teme «/laBnenue

57 TBEP/BIX TN, KUJAKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas padbota
PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo
53 TeMe «/laBinenue TBEPABIX TEN, )KUIAKOCTEU U bubmuoreka [JOK
ra3oBy» / Bcepoccuiickas npoBepouHas https://m.edsoo.ru/ff0a4ffe
paborta
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaGopaTopHas paborta «McciaenoBanue 0.5 bubmorexa [OK
. https://m.edsoo.ru/ff0a478e
YCJIOBHM pAaBHOBECHSI pblyara
60 Pemenue 3agaq mo teme «YClioBus bubmuorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neicTBust
61 MexaHu3ma. Jlaboparopnas padora 0.5
«3mepenne KIIJl HaKIIOHHOM IIOCKOCTH»
2 Pemenue 3agau no reme "Pabora, bubnuoreka [JOK
moiHocTs, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanunyeckas sHeprus. Kunernueckas u bubnmnorexa [JOK
MOTEHIUAIbHAS JHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTUU bubmmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"DKcnepUMEeHTaIbHOE ONpeieICHUuE
65 W3MEHEHUsI KUHETUYECKON Y MOTEHIIMAIBHON |
SHEPTUM NPU CKATBIBAHUM TEJIA 110
HAaKJIOHHOM TUIOCKOCTH"
66 KonrponsHas padora o Teme «Pabora u

MOIITHOCTh. DHEPTHUS»




67 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o | bubnuoreka [IOK

TeMe "MexaHudeckoe JIBIKeHue" https://m.edsoo.ru/ff0adee6
68 PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo |

teme "Pabora. MomHocTh. DHEeprus"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
1 KWHETHYECKOU TCOPUHU U MX OTBITHHIS 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3z000pa3HOro COCTOSTHUM BEIIECTBA HA |
OCHOBE TOJI0)KEHUN MOJIEKYJIAPHO-
KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHble Tena 1 bubmmorexa OK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWUBSIPHOCTb. | bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CHKaTUe 1 bubmorexa [TOK
p P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TeMIIepaTypbl CO |
CKOPOCTBIO TEIJIOBOTO JIBHKEHHS YaCTHII
9 Buytpennss sueprus. Crioco0bl MU3BMEHEHUs | bubmuoreka [IOK
BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmmoreka [JOK
10 Bunawl Terionepenaun 1 &

https://m.edsoo.ru/ff0a6412




VYpoxk-koHpepenuus "[Ipakruyeckoe

N bubmmorexa [JOK
11 HUCTIOIL30BaHUE TETIJIOBBIX CBOMCTB BEIIIECTB
" https://m.edsoo.ru/ff0a65c0
Y MaTepUasoB B LEJISIX dHEProcOepeKeHUs
12 KonnuectBo TemnoTsl. Y aenbHas bubnuotexa [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue Ter1oBoro OanaHca. bubmmoreka [IOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopartopnas pabota "HccnenoBanue
14 SIBJICHUSI TETUIOOOMEHA IIPU CMEITMBAaHUU bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiueit BOABI
Pacuer konudecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpe€BaHUsl TeJla U BbIAEIEMOr0 UM
MIPU OXJIaXKICHUU
16 JlaboparopHas padoTta "Onpenenenue bubmuotexa [JOK
yIEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepaeBaHUE
18 KPHUCTAJIMUECKUX Tel. Y AeabHas TEIUIoTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaboparopHas paboTta "Onpenenenue bubmmoteka [JOK
yAEJIbHON TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHAEHCALMSL. bubmmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora
1 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [IOK

3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUS OT
aTMoc(hepHOro TaBICHHS

https://m.edsoo.ru/ff0a786¢
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Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
"OnpeneneHne OTHOCUTEIBLHON BIAXKHOCTH
BO3yXxa"

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

23

Pemenue 3a1au Ha onpeeacHUE BIAKHOCTH
BO3/yXxa

24

[IpuHUMIIBI paOOTHI TEMJIOBBIX ABUTATENEH.
[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

25

KIIJI renmoBoro asurarens. TemnaoBbie
JIBUTATEININ U 3aIMATA OKPYKAOUIEH CPEbI

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

26

3aKoH COXPAHCHUA U NIPCBPAILICHUA SHECPTIUU
B TCIJIOBBIX IMpOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"TermnoBele aBiaeHusd. I3MeHeHue
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

Kontposnbnas padota nmo teme "TemnoBbie
siBJIEHUs. MI3MeHeHne arperaTHbIX COCTOSTHUM
BelecTna"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsI0B

30

Ypoxk-uccienoBanue "DaeKTpU3aus Te
WHAYKIHEH U IPU COMPUKOCHOBEHUH"

31

B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

Dnektpuyeckoe nose. HanpsxeHHOCTh
3neKTpudecKoro nojs. [Ipuniun
CyNEPIO3HIINU INEKTPUUECKUX TTOJIEN

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwuremm QJICKTPHUUYCCKUX 3apPsA10B.




OnemeHTapHbli 3apsan. CTpoeHue aroma

14 [IpoBOIHMKYN U AUDIIEKTPUKH. 3aKOH bubnuorexa [JOK
COXpAaHEHUs JIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mMprUMEHEHUE CBOMCTB bubnmnoreka [JOK
JIIEKTPUYECKUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHM TOK, YCIOBHS €r0
36 cyuiectBoBaHus. MicTouHukmn bubnmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JEKTPUUYECKOTO TOKA
37 JIefcTBUA DIIEKTPUYECKOTO TOKA Brbmrorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JIEKTPUYECKOTIO I10JIs1 HA IPOBOIHUKHU U 1
TUAJIEKTpUKN"
19 DIIEKTPUYECKHM TOK B METAJIAX, JKUJIKOCTAX bubmuorexa [JOK
U Ta3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1ernb U €€ COCTaBHbIC YacTH
A1 Cuna toka. JlaGopaTopHas pabota 0.5 bubmmoteka [JOK
"N3Mmepenue u peryiupoBaHue CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKkTpruyecKkoe HarnpsikeHue. BonbTmeTp.
42 JlabopaTtopHas pabota "M3mepenne u 0.5 bubmorexa [IOK
" https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HanpsHKEHUS
43 CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE bubnmnorexa [JOK
COIPOTHUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTh
m 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6muoteka [{IOK
MPOBOJIHUKA OT €r0 JJIUHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEYEeHUs U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HANPSHKEHUS. bubmuoreka [JOK




3akoH Oma aJig yyacTKa 1enu

https://m.edsoo.ru/ff0aa44a

JlabGopaTtopHas pabota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6mmorexa [IOK

46
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U ApAIIETHHOE
COEIMHEHMS IPOBOJHUKOB
JlaGoparopnas pabota "IIpoBepka npaBuia
43 CJIOKEHUS HAMPSHKEHUN MpU bubnmnoreka [JOK
MOCJIEA0OBATEIBHOM COEAUHEHUHN JIBYX https://m.edsoo.ru/ff0aaasS8
pe3uctopos"
JlaboparopHas pabota "IIpoBepka npaBuia
49 IS CEIJIH I;OKai U Ia aJIJP;eHBI})IOM P bubnnorexa LIOK
p p " https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHeHue 3akoHa Oma bubnuotexa [JOK
IUIA pa3jInyHOrO COEAUHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jxoyms-Jlenma https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabota "OnpezneneHue bub6nuoreka [IOK
paboThI U MOILITHOCTH JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKre HenH U MoTpeOuTenu
53 IIICKTPUYECKOM dHEepruu B ObITYy. KopoTkoe bubmorexa [OK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTossTHHBIC MAarHUTEIL, NX B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue noneu bubnmnoreka [JOK
MOCTOSIHHBIX MarHUTOR" https://m.edsoo.ru/ff0ac3d0
56 MarnutHOe nosje. MarautHoe nosie 3eMJIH U bubmuotexa [JOK

€ro 3Ha4YCHUC IJId )KM3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba
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[TonroroBka K KOHTPOJIBHON pabOTE MO TeMe
"DnekTpudeckue 3apspl. 3apsKEHHbIE Tella
H uX B3aumoaeucTBus. I1ocTOSHHBIN
AIEKTPUIECKUN TOK"

bubmmoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonrtponbHas pabora o teme
"DOnexkTpuueckue 3aps/ipl. 3apsKEHHbIE Tella
U uX B3aumojencTeus. [IocTosHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
IpoBepoyHas paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PezepBHblil ypok. Pabota ¢ Tekctamu 1o
teme "[I0CTOSHHBIN 2TeKTpU4YecKUid TOK" /
Bcepoccuiickas mpoBepouHas paboTa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarHuTHoe nose
IIEKTPUYECKOTO TOKa MarHuTHOE T0JIe
KaTYILIKH C TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHUKE.
JlabGopaTtopHas pabota "M3yueHnue aeicTBUs
MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

OneKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 21€KTpoABUTATENEH B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

JlabGopaTtopHas padota "KoHcTpynpoBaHnue u
n3ydeHue paboThl AIEKTpoaBUTATEIIS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnpiTel @apanes. 3aKOH AIEKTPOMarHUTHOM
naaykunu. [Ipasumno Jlenna

64

OnexrporeHeparop. CrocoObl MoTyyeHHs
ANEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO30OHOBJIIEMBIX HCTOYHUKAX YHEPTUU




[TonroroBka K KOHTPOJIBHON pabOTE MO TeMe

65 "DNEeKTpUUECKUE U MAaTHUTHBIC SIBJICHUS" 1
66 KouTponbhas pabota no teme | bubnuoteka [JOK
"DeKTpUYECKUE U MarHUTHBIE BJICHUSA" https://m.edsoo.ru/ff0acb14
67 PesepaHbIii ypok. PabGoTa ¢ Tekctamu mo | bubnmoreka [JOK
teme "TeruoBbie siBIeHUs" https://m.edsoo.ru/ff0accSe
63 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MarauTHbie siBICHUS"
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 14.5




9 KVIACC

Kosau4vecTBO YacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThbI
pecypchl
) Mexanndeckoe aBuxeHue. MarepuanbHas |
TOYKa
) Cucrtema orcuera. OTHOCUTEIHLHOCTD ) bubmuoreka [{OK
MEXaHHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSMOJIMHEITHOE ABMYKEHHUE 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpsIMOTUHEHHOE ABUKCHUE. 1
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh
5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE 1 bubmmorexa [IOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHEWNHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. [ padpuk 1
CKOPOCTH
JlaGopaTtopHast paborta "OnpeneieHue
7 CKO peHI/IfI) Tenello npu aBHopcxo €HHOM 1 1 bubmorexa HOK
yerop P b . yerop " https://m.edsoo.ru/ff0adb18
JIBUSKEHUH 10 HAKJIOHHOM TIOCKOCTH
8 CBoOonHoe magenue ten. OneiTel [ anunes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 [Tepron u wactora obpamenus. JInneitHas u 1 bubmmorexa [IOK
P P ) https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LleHTpoCTpEeMUTENBHOE YCKOPEHHE 1
11 [Tepsriii 3akoH HeloToHa. BekTop cuiibl 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroTOHa. bubnuoreka [IOK
PaBHopelicTBYOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herorona. Cynepno3unus cui E:Si;ﬁfg;gﬁ/lﬁfoae%z
14 Pemrenue 3a1au Ha npUMEHEHUE 3aKOHOB bu6nuorexa [IOK
HsroTona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka E;fi;if:g;gfjﬁfoaecaz
16 Pemenue 3agau no reme «Cuina ynpyroctm»
17 JlaGopatopunas pabora «OnpenencHue bubnuorexa [IOK
YKECTKOCTH TPYKUHBD https://m.edsoo.ru/ff0aee28
bubnunorexa [JOK
18 Cuna Tpeis https://m.edsog)_.[ru/fanﬁ%
19 Pemenue 3anau no reme «Cuia TpeHUs» bubmnorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabora "Onpeznenenue bubnuorexa [IOK
Kod(UITMEHTA TPEHUS CKOJBKCHHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenne 3amau mo teme "3akoHbl HeroTOHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnmorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHiws "JIBIKeHNUE TET BOKPYT
23 rpaBUTaliMoHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3amau no reme "Cuna TSKECTH U bubnuorexa [JOK
3aKOH BCEMUPHOI'O TArOTeHUs" https://m.edsoo.ru/ff0af5f8
25 [lepBast kocMHuYecKas CKOPOCTb. bubnnorexa [JOK




HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepUaIbHOM TOYKH.
AoOcontoTHO TBEpIOE Tesio. PaBHOBecHe

bu6mmoreka [{OK

26 i .
TBEPAOTO TEJA C 3aKPEILUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHusi. MomeHT cuiibl. LleHTp Tskectu
PaBHOBeCcHe MaTepHaIbHOW TOUKH.
7 AGcomoTHO TBEpI0E Tenio. PaBHOBecHe
TBEPAOTO Tea C 3aKPEIIEHHON OChIO
BpauieHusi. MomeHT cuiibl. LleHTp Tskectn
73 Pemenue 3agaq mo reme "MOMEHT CHJIBIL. bubmuoreka [JOK
HenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka Kk KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHn4YecKOoe IBIKEHUE bubmmorexa [IOK
. . ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue ten
Kontponbhas pabota no teme
30 "MexaHn4ueCcKO€e IBUKEHUE bubmorexa LOK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmmnynsc Tena. UMmynbsc cuibl. 3aK0H
31 COXpaHEHUs UMITyJIbCa. YIPYroe u bubamorexa [TOK
p y o py https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJECHCTBHE
1 Pemenue 3anau no teme "3akoH coxpaHeHUs bubnmnoreka [JOK
uMmIynbca'" https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(pepeHnus "PeakTuBHOE IBIKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6mmoreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTb
P H-I https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U bubnuorexa [JOK

CHJIbI TPCHHUA

https://m.edsoo.ru/ff0b0db8




JlaGopatopHnas pabora «OnpeneneHue
paboThI CUJIBI TPEHUS ITPU PABHOMEPHOM

36
JIBIDKEHHUH TeJa TI0 TOPU30HTAILHON
MMOBEPXHOCTH»
37 Cesi3b 2HEpruu U padoTel. [loTeHIManpHas
SHEPrus
13 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «/3ydyeHue 3akoHa bubnuotexa [JOK
COXpaHEHUs SHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHKECHHUE U €TO bu6mmorexa [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konedanus. BeiHyk/IeHHbIE bubnnorexa [JOK
KojeOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKkuii ¥ NPy KUHHBIA MAsITHUKU
VYpok-uccnenopanue «3aBUCUMOCTD MEPUOIA
44 KOJIeOaHUM OT KECTKOCTH MPY>KUHBI U MACCHI bubmmorexa [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHepruu Npu MEXaHUUECKUX
KoeOaHusIX
JlabopartopHnast pabota «Onpezenenne
46 YacTOTHI U IIEPUOAA KOJIEOAHUN IPYKUHHOTO bubmmorexa LOK
P by https://m.edsoo.ru/ff0blaec
MasiTHUKa»
Jlabopartopnas pabota «IIpoBepka
47 HCBaBI:/ICI/H\IZOCTI/IpHe nojaa fonegaHHﬁ 3a buGmnorexa [IOK
P rpysa, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT Macchl Tpy3a»
48 Mexanundeckue BoHbI. CBOMCTBA bubmuoreka [JOK




MCXaHHMYCCKHUX BOJIH. HpO,Z[OJ'ILHLIC )48
MOTNICPCUHBIC BOJITHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHius "MexaHn4ecKue BOJHBI

49 B TBEpAOM Teie. CelicMuyecKue BOJIHBI"

50 3ByK. PacripocTpanenue u oTpakeHue 3ByKa

51 VYpok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"

5 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53 Ypok-koHpepeHIws "YIbTpa3ByK U bubnunorexa [JOK
MH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO Teme

54 "3akoHbI COXpaHeHus. MexaHnueckue bubamorera LOK

https://m.edsoo.ru/ff0b250

KoseOaHus U BOJHBI"
KontponbHas padota mo teme "3aKkoHbI

55 coxpaHeHUs. MexaHn4ecKkrue KojaeOaHus u
BOJIHBI"

56 DIIEKTPOMArHUTHOE TOJIE. bubnmoreka [JOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana

58 3JIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue bubnuoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpok-uccnenoanue "M3yueHue cBOCTB

59 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO buGmnorexa [IOK

https://m.edsoo.ru/ff0b2c6c

MOOWIBHOTO TenedoHa"

60 Pemenue 3a1au Ha onpeieieHUE 4YacTOThI U




JJIMHBI 3JICKTpOoMar HUTHOM BOJIHBI

DJeKTpOMarHuTHas pUpo/ia CBETa.

bub6anoreka [IOK

61 o
CxkopocTth cBeTa. BotHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsMonuneitHoe
62 acrpocTpanenue csera. 3artMeHus CoJHIa U bubmnorexa [IOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
JIynbl
3akoH oTpaxxeHus cBeTa. 3epkana. Pemenue
63 3aJa4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHUS bubmmorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenominenne cBera. 3aKOH IPEIOMIIEHUS bubnuotexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcrnionb3oBanue NOJIHOTO BHYTPEHHETO buGmnorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHYECKUX CBETOBOIAX
JlaGopatopunas pabora "HccrnenoBanue
66 3aBUCUMOCTH yTJjia MPETOMIICHHS] CBETOBOTO
Jyya OT yIJia NajieHus Ha rpaHule "Bo3yX-
cTexio™"
Ypoxk-koHpepennus "Mcnons3oBaHue
67 MIOJIHOT'O BHYTPEHHETO OTPaXKeHHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bubmuoreka [{OK
68 JInasel. Onrudeckas CUIa JIMH3EL
https://m.edsoo.ru/ff0b3f2¢c
bu6nmoreka [JOK
69 ITocTtpoenune N300pakeHU B JIUH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopuas padora "Omnpenenenne
paTOpHaz b P N bubmuoreka [JOK
70 (OKYCHOTO PAaCCTOSIHUSI K ONITHYECKOMN CHITBI

coOuparomien JTHH3bI"

https://m.edsoo.ru/ff0b4206




Ypok-koHpepennus "OnTudeckne TMH30BbIC

bu6mmoreka [JOK

7l npudopsr" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koupepennus "Jledextsl 3penus. Kak
COXPAHHUTh 3peHue"
Pasnoxxenue 6enoro csera B criekTp. ONbITHI
74 Hprorona. CioxkeHue CrieKTpaabHbIX [IBETOB. bubnmorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
Jlaboparopnas padota "OnbITHI 11O
75 Pa3JIoKEHUIO OEIIOTO CBETA B CIIEKTP U bubnmoreka [JOK
BOCIIPUSTHIO LIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUH Yepe3 [IBETOBbIC PUIHTPHI"
VYpok-npaktukyM "BonHOBBIE CBOKCTBA
76 CBeTa: AMCIepcusi, HHTepdepeHus u
mudpaxus'
77 OmnsiTel Pesepdopaa u mianerapHas Mojemb bubnuoreka [IOK
aroMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue u NMOIIONICHUE CBETa aTOMOM. bubnuoreka [IOK
KBanTtel. JInunelyaTelie ClIEKTPHI https://m.edsoo.ru/ff0c144c
20 VYpoxk-mipaktukym "Habmronenue ciekTpoB bubnuorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PannoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHOTO siipa. Hyknonnast bubnuorexa [JOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
83 PannoakruBHbie npeBpamenus. M3orormsl bubmmorexa [JOK




https://m.edsoo.ru/ff0clal4

Pertennie 3agau o reme: "PagnoakTuBHBIE

bubmuoreka [{OK

84 npeBpaiieHus " https://m.edsoo.ru/ff0c1b4da

85 [Tepuon nmonypacnana

26 VYpok-koHpepenmus "PagunoakTHBHBIC bubnmnorexa [JOK
W3IIy4eHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peaky. 3aKOHbI COXPaHEHUS bu6nuorexa [IOK
3apsiA0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 OHeprus CBA3U aTOMHBIX sep. CBsA3b MacChl bubnuorexa [JOK
U JHEPIrUu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun"

90 Peakunu cuHTe3a U AeneHud siaep. bu6mmoreka [{OK
Uctounuku sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHnuus "SAnepHas sHEpreTHKA.

91 JleficTBHSI paiOaKTUBHBIX U3Jy4YECHUN Ha
YKVBBIE OPraHU3MBbI"

[ToarotroBka Kk KOHTPOJIBHOM paboTe MO TEMe

9 "DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHHS"

KonTponbhas pabota mo teme

93 "DeKTpOMarHUTHOE TOJIE.
DJIeKTpOMarHuTHbIE BoJIHbI. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o6o6menue. Jlaboparopubie bubnuoreka [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o600menue. Pemenune bub6anoreka [IOK

PaCUCTHBIX U KaYECTBCHHBIX 3aJ1a4 I10 TEMC

https://m.edsoo.ru/ff0c2572




"TemnnoBsie nporecch”

[ToBTOpenue, o600menue. Pemenue

bub6mnoreka [IOK

96 1
pacyYeTHBIX U Ka‘leCTBeHHbIXUSaI[a‘l 110 TEME hitps://m.edsoo.ru/fl0c2a22
"KIIJI TermIoBeIX ABUTaTeiaci”

IToBTOpeHue, 06061eHue. Peenue
Bbu6mmorexa [JOK
97 pacUETHBIX U KAUECTBEHHBIX 3a/1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/I snexkTpoycTaHoBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopasie ) 1 bubnnorexa [JOK
paboTs o Kypcy "CBeToBbIC IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmmorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o6o6menue. Padota ¢ 1 bubnnorexa [JOK
Tekctamu 1o TeMe "KonebaHus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o0menue. Pabora ¢ | bubnuorexa [IOK
TekcTamu 110 TeMme "CBeToBEIE ABIICHUA" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U siaepHas 1
¢uzuka"
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ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh U3YUYCHHBIC ITOHATUA

1.2

pasiiniaTth ABJICHUA IO OMNMCAHWUIO HMX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘IeCKOC SABJICHHUC

1.3

pacno3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
MIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUN

1.4

ONMCHIBATh HW3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTIONIb3Ysl (PU3MYECKHe BEIMYUHBL, IPH ONHWCAHUU MPABUIBHO
TPAaKTOBaTh (U3UUECKUH CMBICH HCIONB3yeMbIX BEIHYUH, HX
0003Ha4YEeHUS U €IUHUIIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (GOPMYIIbI,
CBSI3bIBAIOIME JIaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JpYTUMHU
BEJIMYMHAMHU, CTPOUTH  IpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYNH

1.5

XapaKTCPU30BaATh CBOMMCTBa TCI, (I)I/I3I/IIIGCKI/IG SABJICHUSI W TIPOLICCCHI,
HUCIIOJIB3Ysd HM3YUYCHHBIC 3aKOHBLI, IIPU 3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.TII/IpOBKy 3aKOHa MW  3alldCbiBaTb €ro MaT€MaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3NYECKUE SIBICHHS, MPOIECCHI U CBOWCTBA TEN, B TOM
yucllie M B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISIBISATh MPUYUHHO-CIECICTBEHHBIC CBS3H, CTPOUTHh
oObscHeHMEe W3 1 — 2 JOrMYecKMX IaroB ¢ omopo Ha 1 — 2
U3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKHUX 3aKOHA WIIH

3daKOHOMCPHOCTH

1.7

peuath pacu€THbie 3aa4u B 1 — 2 neMCTBHS, UCIONIB3Ys 3aKOHBI U




(hopMyIIbI, CBSA3BIBAONINE (DU3UUCCKHUE BEIMYMHBI: HA OCHOBE aHAJIH3a
yCIOBHS 3aJladydl  3alUChIBaTh KPAaTKOE YCIOBHE, IMOJCTABISAThH
¢u3nveckne BeIUYUHBI B POPMYJIBI U IPOBOAUTH PAcU€Thl, HAXOAUTh
CIPaBOYHBIC JaHHBIC, HEOOXOIUMBIEC JIJISI PEIICHUS 3a/1a4, OIICHUBATh

PEATHCTUIHOCTD TOTYyYEeHHOU (PU3MUECKON BETHUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIX
(¢u3n4yeckux METOJ0B, B OIHCAHUU MCCJIEIOBAHUS  BBIICIATH
MIpOBEpsIEMOE  MpEANoJoXKeHue  (Tumoresy),  pasnuyaTb U
UHTEPIPETUPOBATh IOJIyYEHHBIH pe3ysbTaT, HaXOIUTh OLIMOKH B

XOJ¢€ oIibITa, ACJIaTh BBIBOJLI I10 €TI0 pE3yJjibTaTaM

1.9

OpOBOAUTL ONBITHEL 110 HaGJHO,Z[eHI/IIO (bI/I?)I/I‘leCKI/IX SIBJICHUW WJIH
(bU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
MPEANONIOKEeHHsI, COOMpaTh  yCTaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3alIUCHIBATh XOJI ONbITa U (YOPMYITHPOBATH BHIBObI

1.10

BBIMOJIHATh NPSMbIE U3MEPEHUS C HCIIOJIb30BAHMEM aHAJOrOBBIX H
nuGpPOBBIX MPUOOPOB, 3alKMCHIBATh MOKAa3aHUA MPUOOPOB C YUETOM

3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

MPOBOJUTH  HCCJIENOBAHWE  3aBHCUMOCTH  OJHOH  (DU3HYECKOMN
BEJIMYMHBl OT JAPYroil C MHCIOJNB30BAHUEM MPSAMBIX HW3MEPEHMUIA,
y4acTBOBaTh B IJIJAHUPOBAaHUU Y4EOHOrO HCCIENOBaHUS, COOMpATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMSI, CIIENYs NPEUI0KEHHOMY IUIaHY,
(UKCUpOBaTh PE3yJIbTAThl IMOJYYEHHOH 3aBUCUMOCTH (UINIECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TpaUKOB, J1€J1aTh BBIBOAbI

10 pe3yJibTaTaM HCCIIe0BaHUs

1.12

MPOBOJUTH KOCBCHHBIE H3MEpPEHUs (PU3UUYCCKUX BEIUYUH, CICIYS
NPEJIOKEHHON MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHU coOuparth
SKCHEPUMEHTAIBHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMOM

BCJINYHHBI

1.13

coOmolaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpuU  padbore ¢

1a0opaTOpHBIM 000pYIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepHU30BaTh MPHUHIMIBI JEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB € MOMOIIBIO HMX OIMCAHMA,
WCIIONIb3Ysl 3HAaHUSA O CBOMCTBaX (DUM3MYECKUX SIBICHUH U

H606XOI[I/IMBIG (bH3quCKHC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

OPUBOJUTH MpPUMEPHl (HAXOAUTh HMHPOpPMALUI0 O MPUMEPaX)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3UYCCKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 oOecriedeHus: Oe30MacHOCTH TIpU  OOpalieHuu C
npuOOpaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOI 0 IIOBEJIEHUS B OKPYXKartollel cpene

1.16

OCYILECTBIIATE OTOOp MCTOYHUKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUW W TMyTEM CPaBHEHHS PA3IUYHBIX HCTOYHUKOB
BBIJICTATh MH(OPMALUIO, KOTOpas SBJSIETCS MPOTHBOPEUYMBON WM

MOJKET OBITh HEJIOCTOBEPHOMA

1.17

HCII0JIb30BATh npu BBITIOJIHEHUH y4eOHBIX 3a1aHUI
Hay4YHONOMYJIAPHYIO  JIUTEpaTtypy  (GU3HYECKOTO  COJEpKaHuS,
CIpaBOYHBIE MaTepuallbl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HHPOpMaUU

13 OJJHOM 3HAaKOBOU CUCTEMBI B IPYIYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHpoOpMAIMu (U3HIECKOTO
COJIep’KaHusl, B TOM YHCIE MyOIUYHO JIelaTh KPaTKUE COOOIICHHS O
pe3yabpTaTax MPOCKTOB WM Y4YE€OHBIX HCCIICIOBAHUM, TPH OSTOM
rPAMOTHO HCIIOJIb30BaTh M3YUYEHHbIM MMOHATUHHBIN anmapar Kypca

(hU3HKH, COPOBOXKIATh BHICTYINIEHUE MPE3eHTallue

1.19

IIPU BBINOJIHEHUH YUEOHBIX IMPOEKTOB M UCCIIEN0BAHUN pACIpPEIEsITh
00513aHHOCTH B IpYIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3a/la4aMH,
CIIEINTh 32 BBIIIOJIHEHMEM IUIAHA JEWCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBI BKJIaJ B JIEATEIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBAs MHEHHE

OKPYKarOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh ITOHATHUSA

1.2

pas3iiniaTth ABJICHUA IO OMNMCAHWUIO HX XaAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-I€CKOC SIBJICHHUC

1.3

pacro3HaBaTh TNPOSIBIIEHHUE W3YyYEHHBIX (HU3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B MPHUPOJE,
IpU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIJICIATH

CYILECTBEHHbIE CBOICTBA (MPU3HAKN) (PUBNUECKUX SABICHUIN

1.4

OIMCHIBATh W3y4YCHHBIE CBOWCTBA Tel M (HU3MYECKHUE SBICHHS,
UCHONB3yd (U3MYECKHE BEIMYMHBI, NPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJNB3yEMBIX  BEJIMYUH,
0003HaYCHHS M €AUHUIIBI (PU3NYECKUX BETUUMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JIPYyTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHUMOCTEH

(hbU3UYECKUX BETMYHUH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS M TPOIECCHI,
WCMOJIb3ySl H3YUYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTbh CJIOBECHYIO
(bopMyTHMpPOBKY 3aKOHa U  3alHCBhIBaTh €r0  MaTeMaTHYeCKOe

BBIPAXKCHUC

1.6

OOBSCHATH (hM3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JOTMYECKHMX IIaroB C MOMOIIBI0 1 — 2 W3y4EeHHBIX CBOWMCTBA

(I)I/ISI/ILIGCKI/IX SIBJIGHI/Iﬁ, (bHSPI‘ICCKHX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THble 3a7adu B 2 — 3 JCWCTBUS, UCIONB3Ys 3aKOHBI U
(dhopMyIibl, CBs3BIBAONINE (DU3MUECKHIE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBHS 32/1a4H 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK
JMaHHBIX Ui pELIeHHWs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HEOOXOIUMBIC sl €€ pelleHus, MPOBOAUTh PAacUYEThl U CPABHUBATH
MOJIyYCHHOE 3HAYeHHWE (UINYCCKOW BEIUYHHBI C HW3BECTHBIMU

JaHHbIMHA

1.8

pacno3HaBaTh MpoOOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPH IOMOIIU
(hU3HYECKUX METOIOB, UCIIONIBb3Ysl OMMCAHHUE UCCIICIOBAHUS, BBIICISTh
MIPOBEpsiEMOE TPEANONIOKEHHE, OLICHUBATH MPABWIBHOCTH IMOPSIKa

MIPOBCACHUA UCCIICAOBAHM, 1CJIaTh BBIBO/bI

1.9

MPOBOANTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(bU3MYecCKUx  CBOMCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

IpCAIOJIOKCHUAA, CO6I/IpaTL YCTaHOBKY n3 IpEaAJIOKCHHOTO




000pyI0BaHUS, ONIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATE TIIPAMBIC H3MCPCHUSA C HCIOJIb30BAHUCM AHAJIOTOBBIX
HpI/I60pOB H JaTYHUKOB (bI/ISI/I‘IeCKI/IX BCJIMYHH, CPABHUBATDb PC3YJIbTAThL

U3MEPEHUI ¢ y4E€TOM 3a/IaHHOM a0COIFOTHOM MOTPENTHOCTH

MPOBOJUTH  MCCJIENOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOM
BEJIMYMHBl OT JAPYIrOM C HCIOJIB30BAHUEM MPSIMBIX H3MEPCHHMN:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, clenys  INpeUIoKeHHOMY  IIaHy,  (pUKcHpoBaTh
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH B BHJIE TaOMUI] U Tpa(HKOB,

ACJIaTh BBIBOAKI I10 PE3yJIbTaTaM MCCICAOBaHUA

1.12

IIpOBOAUTH KOCBCHHBIC HU3MEPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYNH:
IJIaHUPOBATh U3MCPCHU, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (914% Hp@)l.]'[O)KCHHOfI HHCTPYKIMU, W BBIYUCIATH 3HAUCHUC

BCJINYHHBI

1.13

CO6J'IIO,Z[8.TB npaBujia TCXHUKH 0€e30macHOCTH npu pa6 oTe C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHA W HEOOXOIUMbIE

(1)I/IBI/I‘I€CKI/I€ 3daKOHOMCPHOCTH

1.15

pacro3HaBaTh MPOCThIC TEXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/IGOpLI o CXcMaM MU CXCMATHUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
OJICKTPUYCCKUX ueneﬁ C TMOCJICHOBATCIIBHBIM M IapalJICJIbHBIM
COCAMHCHUECM 9JICMCHTOB, pasiinvasn YCJIIOBHBIC 0003HaYCHHS

OJIEMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOJUTL TpUMepbl (HaXoAuTh HHQPOPMALMIO O MpUMEpPaAX)
MPAKTUIECKOTO MCIONh30BaHMs (GPU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM JUIA  oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHuu C
npubopaMu ¥ TEXHUIECKUMHU YCTPOMCTBAMH, COXPaHEHUS 3JI0POBbS U

cOOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBE/IEHUS B OKPYXKarollel cpene

1.17

OCYIIECTBIISATh OUCK HHGOPMAINH (PU3UIECKOTO COJICPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HUMEKOLIMXCA 3HAHUW U IIYTEM CpPaBHEHHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HWHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOXET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIPW  BBIIIOJHCHUHU y‘le6HBIX SaﬂaHI/Iﬁ HAy4YHO-




HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJEpKaHUs, CIPaBOYHBIE
MmaTtepuainsl, pecypcbl cetu MHTepHeTr; Biazers  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHusi UHPOPMALMU U3 OJIHOU

3HAKOBOM CHCTEMBI B APYTryro

1.19

co371aBaTh COOCTBEHHBIC MMMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
0000mas uHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUIUIECKOTO
COJIEpXKaHUs, B TOM 4YHCJIE MYyOJIMYHO NPEICTABIATh PE3YIbTAThI
MPOEKTHOM WM UCCIEAOBATEIIbCKOM JEATEIIBHOCTH, NIPU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYCHHBIM MOHSATUMHBIM ammapar Kypca

(U3UKH, COPOBOKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

IIPU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M UCCIICAOBAHUMA (hU3MUECKHX
MPOIIECCOB pacTpeeisaTh 00S3aHHOCTH B T'PYIINIE B COOTBETCTBUH C
IIOCTAaBJICHHBIMH  3aJadaMU, CJICOIUTh 3a BBIIIOJJHCHHUEM I1IJ1aHa
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHI/IKaTI/IBHOe BSaHMOHefICTBPIe, HpOfIBJ’ISISI TOTOBHOCTH

paspemars KOHQIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOTO 00111€er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUCHHBIC ITOHATHUA

1.2

pasiinvdaTth ABJICHUA IO OMNHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHHC

1.3

pacro3HaBaTh NPOSIBIEHUE HW3YyYEHHbIX (U3MUECKUX SBJIECHUI B
OKpY’KaloIleM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHUPOJE,
IpU 3TOM NEPEBOAMUTH MPAKTHUUYECKYIO 3a7auy B y4eOHYIO, BBIICIATh

CylLIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONKCHIBATh W3YYCHHBIE CBOWCTBA Tel U (U3MUECKHe SBICHHS,
UCTONB3ysd (U3MYECKHE BEIHYWHBI, TPU OIUCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICT  HCTOJB3YEMBIX  BEJIHYUH,
0003HaUYCHUS U €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTH (hOPMYJIBI,

CBSI3BIBAIOIME JaHHYIO (PU3MUECKYIO BEJIMYHMHY C JIpYTUMHU




BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  M3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/ILIGCKI/IX BCINYNH

1.5

XapaKTCpU30BaATh CBOMCTBaA TCI, CI)I/I?)I/I‘ICCKI/IG SIBJICHUS W IIPOLICCCHI,
HCIIOJIb3YyA H3YYCHHBIC 3aKOHBLI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMan/IpOBKy 3aKOHa MW  3alliMCblBaThb C€ro MaTrcMaTH4dYCCKOC

BBIpaXKECHHE

1.6

O6’bHCHHTB (1)I/I3I/I‘-IGCKI/IC mpoHeCChl U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CUTyallMid MpPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBIABJIATE HPUYHUHHO-CJICACTBCHHLIC CBA3U, CTPOUTH 06’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX IIAaroB C MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOWMCTBA

(bu3NYeCKUX SIBICHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemars pacy€THblE 3ajadd (ONMMpArOLIUecss Ha CUCTeMy H3 2 — 3
YpaBHEHUI), MCMONb3Yys] 3aKOHbl U  (OpPMYJbl, CBS3BIBAIOLIUE
¢u3nyeckue BeIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud
3alMChbIBaTh KpPaTKOE yYCIIOBUE, BBIABIATH HEAOCTAIOUINE  WJIU
n30BITOYHBIE JAaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUISL peLleHusi, MPOBOJAUTH Pacu€Thl U OLEHUBATh PEAIUCTUYHOCTH

TOJIYUCHHOTO 3HAUYCHUSA (pHSH‘lCCKOﬁ BCJIIMYMHBI

1.8

paciio3HaBaThb HpO6J'ICMBI, KOTOPBIC MOKHO pPCIIMTb IIpUd IIOMOIIU
Ci)I/BI/ILIeCKI/IX MCTOAOB, UCIIOJIb3Yd OMHUCAHWUC HCCIICOO0BAHUs, BBIACIATH
IMPOBEPACMOC IIPCAIOJIOKCHHUEC, OICHUBATH IIPABUIIBHOCTL IIOPAAKa
IpOBCACHUA HUCCICAOBaHHA, [OCJIATb BBIBOABI, HWHTCPIPETUPOBATDH

PEe3yJIbTaThl Ha6JIIO,HeHPII>’I H OIIBITOB

1.9

NPOBOAUTH OMBITHl O HAOMIOAEHUI0 (U3WYECKUX SBICHUN WIH
(U3NYECKUX CBOMCTB TEJ: CaMOCTOATENBHO COOMpPATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpyAOBaHHUS, OMUCHIBATH XOJl OMBITA U €rO

pe3yabTaThl, (GOPMYITUPOBATH BHIBOIBI

1.10

MPOBOJIUTH TNPU HEOOXOOUMOCTH CEPHIO TPSMBIX H3MEpPEHHIA,
OIIpeIeTIsisl CpeJHee 3HaueHHe H3MepsieMOd BelnnduHBI ((POKycHOe
paccrosiHue coOuparomield JMH3bI), 00OCHOBBIBaTH BBIOOp cIriocoba

“3MEpeHHs (M3MEPUTETHLHOTO pUbopa)

MPOBOJUTHh HCCIEAOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJIMYHUH C
WCIIONb30BAHUEM TMPSIMBIX M3MEPEHUI: IJIaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEIBHO COOUpaTh YCTAaHOBKY, (DHUKCHUPOBATh PE3YJIbTATHI

HOJ'IyLIeHHOI\/’I 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIMYMH B BHJC Ta6J'II/II_II/I




Fpa(bI/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHbIE  W3MEpPEHHs  (U3MYECKUX  BEIHYWH:
IUITAHUPOBATh M3MEPEHMsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATE M3MEpPEHUs, CIeays MPEUIOKEHHOM WHCTPYKIHH,
BBIYHUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IIOJYYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOimonaTh MpaBuUia TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUEUHBIH HCTOUHUK
CBETa, JIy4, TOHKAas JINH34, IJIaHETapHas MOJENb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTO sgapa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHHMM U HEoOXoauMble

¢u3nvecKre 3aKOHOMEPHOCTH

1.16

UCIIONB30BAaTh CXEMbl M CXEMaTHMYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX TPOILIECCOB TPH PEHICHUH Y4eOHO-TTPAKTUYECKIX
3a/1a4, ONTUYECKHUE CXEMBI Ul TOCTPOCHUS U300paKeHHUH B TNIOCKOM

3epKalie U COOMparoniei JIMH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWHPOPMALHKIO O TIpUMepax)
MPAKTUYECKOTO UCTIOIh30BaHUS (DU3MUYECKIX 3HAHUI B MMOBCETHEBHON
KU3HU s obOecriedeHHss O€30MacHOCTH Tpu  OoOpamieHuu  C
MpuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMHU, COXpAaHEHHUS 3I0POBBS U

COOIOCHHSI HOPM JKOJIOTHUECKOTO TIOBEICHHUS B OKPYKAIOIICH cpeie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
HNutepuer, camocTosTenbHO (GOPMYIUPYS TIOMCKOBBIM  3ampoc,
HAXOOUTh  IIyTU  OINPENENICHHS  JIOCTOBEPHOCTH  IOJYyYEHHOM
nHpOpMaUu Ha OCHOBE HMMEIONIUXCS 3HAHUN W JIOTOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHMi  Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COJEp)KaHUS, CIPAaBOYHbBIE
MmaTtepuainsl, pecypchl ceth MHTepHeTr; Biazere  npuéMamu

KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOUN




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

cO31aBaThb CO6CTB€HHH€ IMUCBbMCHHBIC W YCTHBIC COOGH.[GHI/ISI Ha
OCHOBe HUHGOpPMAlUU M3 HECKOIbKHX HCTOYHHKOB (PUINYECKOTO
coliepKaHus, MyOJMYHO TPEACTABIATH PE3yNbTaThl MPOEKTHOW WU
UCCJIE0BATENIbCKOM  AEATENbHOCTH, NPU  3TOM  T'PaMOTHO
HCNOJIb30BATh N3YUYCHHBIM MOHATUWHBINA anmapar U3y4aeMoro pasaena
(GU3MKM W CONMPOBOXKIATh BBICTYIJICHHUE Ipe3eHTAlMed C y4EToM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M MCCIEAOBAHUM (DU3MYECKHX
MPOIIECCOB pacTpeaesaTh 00S3aHHOCTH B T'PYIINIE B COOTBETCTBUH C
IIOCTABJICHHBIMUA 3aJadyaMu, CJICOIUTh 3a BBIIIOJIHCHHUEM I1IJ1aHa
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aHMMO/JICHCTBHE, TIPOSIBIISIS FOTOBHOCTH

paspemats KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pasnena

Kon

3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

®uszuka — Hayka O mpupoje. SBiueHus NpUPOABL.
@usnvecKkue SIBICHHA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@usnueckue BeIMYUHBL.  M3MepeHHe  (U3NUECKUX
BenMuuH.  Pusnueckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexxayHapoIHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAY4HBI METOA NO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIJBMKCHHE THIIOTE3,
HKCHEPUMEHT 10 TMPOBEpPKE THUIOTe3, OOBsICHEHUE

HaOJIFOaeMOT0 SBJICHUS

1.4

Onucanune GpU3n4ecKuX SBJIECHUI C TOMOIIBI0 MOIETeH

1.5

[TpakTuueckue padbOTHI:

HiHtPar###l3mepeHne pacCTOSHUN.
#HiPar##l3mepenue o0bEMa KUIKOCTH M TBEPIOTO
Tena.

H#HHHPar###Onpenenenre pa3MepoB MaJbIX TeJ.
H##HPar##H#3mepenne  Temneparypel NpU  [TOMOIIH

JKAJIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUUN BEILIIECTBA

2.1

#HH#HPar###CTpoeHNEe BELIECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  TOKA3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#H##HParHH# ] pmokerne  dactmi,  BemiectBa.  CBA3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIEpaTypoi.

BbpoyHoBckoe nBmxenue, tuddysus

23

BzaumogaeiicTBHE yacTHUIl BEIIECTBA: MPUTAKCHUC U

OTTAJIKUBaHHUE




HiHPar### ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

24 B3anMocCBsA3p MeXay CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
##Par###Onenka quaMeTpa aToMa METOJIOM PSAOB (C
UCToNib30BaHueM ¢Gotorpaduii).

2.6 #H#HPart##OnpITE o HaOJIFOIEHUTO TEIJIOBOTO

pacUIMpeHHusi Ta30B.
HHHPar###OnbITEl IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJISIPHOI'O MTPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKEHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JABUKECHUE
Hi#HPar##H#CKopoCTb. Cpennsist CKOPOCTh pu
3.2 HEPAaBHOMEPHOM JBWKEHHHU. Pacu€Tr myTH W BpeMeHHU
JIBIDKECHUSI
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneictBue
33 TeJ Kak MpPUYMHA U3MEHEHHUs CKOPOCTH JBHUYKEHHUS TeJl.
Macca kak Mepa UHEPTHOCTH Teja
14 ##Par### InotHocTs BemecTBa. CBsi3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIlleCTBa
3.5 Cuna kaKk XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TMHAMOMETpPA
37 H#i#HPar##H#SIBnenne tiaroreHus um cuia Tsokectu. Cuiia
' TSKECTH Ha JPYrux IuiaHerax. Bec tena. HeBecomocts
13 Cuna tpeHus. TpeHHE CKOJIbKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoae U TEXHUKE
19 HH#Par##H#CoxKeHre CWJI, HaIpaBJICHHBIX [0 OJHOU
' npsiMoii. PaBHo el cTByI0IIAs CUIT
3.10 [TpakTuyeckue paboTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOTO  JABMIKECHMUS
(wrapuka B JKMJKOCTH, MOJEJIU  3JIEKTPUUECKOro
aBToMOOWIIT M Tak pganee). OmnpenerneHue cpeaHen
CKOPOCTU CKOJIb)KEHUS Opycka WIM IMIapukKa [0
HAaKJIOHHON  1uiockocTH. OmpenenaeHue  IMIOTHOCTH
TBEPJIOTO Tea. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBUCHUMOCTh PacTsDKEHUs (IedopMaluu) NpyKUHBI OT
OpUIOKEHHOM cuiibl.  OmBITBI, JEMOHCTPHUPYHOIIUE
3aBHCHMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tejia U

XapaKTepa COMpUKaCarOInXCs HOBCpXHOCTCfI

dusnyeckue SIBICHUS B MPUPOJIE: MIPUMEPHI ABHKEHUS C

3.11 pa3IMYHBIMUA CKOPOCTSIMU B KMBOW U HEXUBOU IPUPOJIE,
JIeMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuueckue yCTpoicTBa: IMHAMOMETP, MOAIITUITHUKA

TABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

HaBnenue tBEpAoro tena. CrocoObl YMEHBIICHHUS H

+ YBEJIHUYEHUS JaBIICHUS
42 JlaBnenue raza. 3aBUCMMOCTD JIaBIIEHUS ra3za oT 00béMa,
' TEMIIEPATYPbI
43 Ilepenaya naBieHust TBEPABIMU TEIAMHU, KUAKOCTIMU U
' razami. 3akoH [lackais. [IHeBMaTHUeCKHE MAILIMHBI
3aBUCUMOCTh  JaBJICHHUS JKUJKOCTH OT  [IyOMHBI.
4.4 I'unpocraTudecknii napagokc. CooOmarommecs cocy bl
['unpaBnuyeckrue MEXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe naBieHue. [Ipuannbl
45 CYILIECTBOBaHMs BO3AYIIHONH oOojouku 3emiau. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTBI HaJl YDPOBHEM MOPsI
46 Wsmepenne atmocdepnoro pasnenus. [lpuGopsr s
' U3MepeHus: aTMOC(EepHOTO TaBICHHUS
JlefictBre KUAKOCTH M Ta3a Ha IOTIPYyKEHHOE B HUX
4.7 Teno. BrelTamkuBaromas (apXuMmenoBa) cuiIa. 3aKOH
Apxumena
4.8 [1naBanue ten. Bo3nyxomnaBanue




4.9

[TpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT
0o0béMa mMOrpyXEHHOH B JKUJIKOCTb YacTH Teja.
OnpeneneHne BBITAIKABAIOIIEH CUIIBL, IEHCTBYIOIIEH Ha
TEN0, TNOrpykéHHOe B  JKHMIKOCTb.  IIpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAOLIEH
CHWJIBI, ACWCTBYIONIEH Ha TENO B KHIKOCTH, OT 00bEMa
HOTPYXEHHON B XKHMIKOCTb YacTH TeJIa U OT INIOTHOCTH
xkuakoctu.  KoHcTpyupoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOAKM W  OIlpencieHue  e€

Ipy30I0AbEMHOCTH

4.10

dusznueckre  SABIEHUS B NPUpPOJAE:  BIUSHUE
aTMoc(epHOro JaBJiIeHHs Ha KUBOM OpraHu3M, IIaBaHUe

pBIO

4.11

TexHUYeCKHUEe YCTPOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoC,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexanuveckasi MOIITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAS
' m10ckocTh. [IpaBuiio paBHOBECUS pblyara
5.4 [Ipumenenue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Ko3dduuuenr
5.5 IOJIE3HOT'O JNEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
sg [Tonnas MexaHuueckass SHEprus. 3aKOH H3MEHEHHUS U
' COXpaHEHHUs MEXaHUYECKOW SHEPTUH
5.9 [IpakTrueckue pabOTHI:




#Hi#Par#t#Onpenenene pabOTHl CWIIBI TPEHHS TIPU
PaBHOMEPHOM JIBJKEHMHM Te€jJa 10 TOPU30HTAIbHOU
MIOBEPXHOCTU. [ccnenoBanue yciloBHM paBHOBECHS
peryara. HMamepenue KIIJI HakIOHHOH IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznueckue SIBICHUS B npupoac: pbHaru B TCIIC

5.10
4eJI0BEKa
TexHuueckne YCTpOMCTBA: pblyar, TMOJABUXHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COleP:KAHUS
pasnena 3JeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOECHMs BemecTBa. Macca U pa3Mepsl
. MosieKyd.  OmbITBl,  HOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOKEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopgenu  TBEPAOro, IJKMAKOIO U ra3o00pa3HOro
6.2 cocTosHui BemiecTBa. Kpucrammuueckue u amop(HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
TEOpUU
6.4 CmauuBaHue ¥ KalWUISIPHBIE SIBICHUS
6.5 TerroBoe paclIMpeHne U cokaTue
6.6 Temneparypa. CBs3b TeMIEpPAaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBWKEHUS YACTHULL
67 Buytpennss sueprus. CriocoObl H3MEHEHUsI BHYTPEHHEN
. SHEpIuu: Temjonepeada u coBepiieHne padoTsl
6.8 Buasl Temonepenayn: TEIIONPOBOIHOCTh, KOHBEKITHUS,




U3Iy4eHue

KomuuectBo TCIIJIOTBI. YV aenbHas TEIIOEMKOCTD

6.9
BEIECTBA
TenmooOMeH U TemIoOBOE€ paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
611 [1naBneHue u OTBEpAECBaHUE KPUCTAJUIMYECKUX BEIIECTB.
' VnenbHas Temiora riaBiIeHUs
[TapooOpazoBanue u  koHjeHcanus.  Mcmapenue.
6.12 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCUMOCTh TEMIIEPaTyphl KUIMIEHUSI OT aTMOC(HEPHOTO
JTABIICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHAs TEII0Ta CTOPaHUs
[Mpunnuner  pabotel  TemmoBbix  aBurateneit  KITJ]
6.15 TEIJIOBOT'O ABHUTAaTelsl. 1eIUIOBbIE ABUTrATEId U 3allliTa
OKpYKarolieu cpenbl
3aK0H COXpaHEHUs U MPEBPAIECHUS SHEPTHH B TEIIOBBIX
6.16
mporeccax
[IpakTuueckue paboOThI:
HH#HPar###O0nbITEI 10 OOHAPY)KEHHUIO JIEWCTBHS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#HH#H#ParfH##0NBITBL  TI0O  BBIPALMBAaHUIO  KPHUCTAJUIOB
IIOBAPEHHOM COJIM WJIM caxapa.
#HHPar###OnbITE o HaOJIFO JEHUTO TEIJIOBOTO
617 paciupeHus ra3oB, )KUIKOCTEH U TBEPABIX TEI.

#HH#HPar###Onpenenenue AaBleHUs BO3AyXa B OajuloHe
LITIPULIA.

#HH#HPar##H#ONbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0béMa W HArpeBaHUs WU
OXJIAXACHUH.

###Par### [poBepka TUNOTE3bI JTUHEHHON 3aBUCUMOCTHU

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOU




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEI
SHEPTUM Tejla B pe3ysibTaTe TeIuionepenayn u padboTsl
BHEIITHUX CHII.

##Par#H#H#llccnenoBanue sBJIEHUS TEIJIOOOMEHa IpuU
CMEIIMBAHUM XOJIOJIHOU U rOpsiuei BOJIBI.
#H##Par##H#Onpenenenue KOJIMUECTBA TEIIOTHI,
MOJIy4eHHOTO BOJIOM TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM [IUIUHAPOM.

###Par###Onpenenenne  yACIbHOW  TEIUIOEMKOCTH
BEIIIECTBA.

###Parf##lccnenoBanue npouecca HCIapEHNUs.
###Par###OnpeneneHue OTHOCHTEIIBHOW — BJIAXKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHue yJaeabHOW TEMJIOTHI TJIABJICHUS

JbJa.

6.18

Ousnyeckue SBICHUA B MPHUPOJAE: IOBEPXHOCTHOE
HATSOKCHHE W KaMWULIPHBIE SBICHUS B MPHPOJE,
KpUCTaJIIbl B IIpUpoae, usinydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HWHEs, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBI, IPHUMEPHI
WCIIOJIB30BAaHNS KPUCTAIIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsJI0B
B3aumoneiictBue 3apspbkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apPSKEHHBIX TEJ OT
BEJIMUMHBI 3aPS/I0B U PACCTOSHUS MEXKITY TEJIaMH )

73 Dnekrpuyeckoe moje. HampskEHHOCTh AJIEKTPHUUECKOTO

nons. [lpuHOUN Cynepno3uuuM SJIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apsa0B. 3HCM€HTapHLII71

7.4 anekTpuyeckuit 3apsan. Ctpoenue aroma. IIpoBoaHukM 1
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYECKUd  TOK.  YCIOBHA  CYIECTBOBaHUS
. ANEKTPUYECKOT0 TOKA. ICTOYHMKHN IOCTOSTHHOTO TOKa
JeiictBus NIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XMMHMYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax
. Onexrpuueckasg uenb. Cuwia TOKa. OIEKTPUUECKOE
' HaIpsHKEHNE
=9 Conporusnenne IIPOBOJIHHKA. VY nenpHOE
. COINPOTHBIICHUE BEILIECTBA
7.10 3akon Oma 1S ydyacTKa Lenu
711 IlocnenoBarenbHOE W HApaJLIENbHOE  COCOUHEHUE
' MIPOBOJHUKOB
PabGota M MOIIHOCTH 3JIEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Hxoyinsa — Jlenua
13 DJNeKTpUYecKrue LEeNd U TOTPEOUTENTH 3IIEKTPHYECKOU
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[locTosiHHBIE MarsuThl. B3aumonelCTBUE INOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnone. MarHuTHoe mosie 3€MIIM U €ro
' 3HAUEHUE NI )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE 10JIE IJIEKTPUUECKOTO TOKA.
' [IpumeHeHNe ANEKTPOMArHuTOB B TEXHUKE
JleiicTBE MarHUTHOIO IIOJS Ha IPOBOAHMK C TOKOM.
717 ONeKTpoABUIaTeIb IOCTOSIHHOIO TOKa. Mcnonbp3oBaHue
. JJIEKTPOJBUraTeIeii B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOpTe
7.18 Oneitel  @Papages.  SIBieHHe  2IEKTPOMArHUTHOMN




naaykuud. [Ipasuno Jlenna

DNEeKTpOreHeparTop. CrniocoOsr MOJTyYEHUSs
7.19 NEKTPUYECKOM  BHEPruM.  OJIEKTPOCTAHLMM  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH

[IpakTuyeckue pabOTHI:

OmnbITH IO HAOMIONEHUIO DJIEKTPU3AINH TNl MHITYKIHEH

Y TIPU COTIPUKOCHOBEHHH.

HccnenoBanue pAeicTBUS SIEKTPUUECKOTO TIOJIA HA

MIPOBOJHUKY M TUDIICKTPUKH.

COopka u mpoBepkKa pabOTHl DSIEKTPUUYECKON IIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepeHue u peryaIupoBaHue HapsHKeHUs.

HccnenoBanue 3aBUCIMOCTH CHJIBI TOKA, HIYLIETO Yepes3

PE3UCTOP, OT COTMPOTUBIICHUS PE3UCTOpPA U HANPSHKCHUS

Ha pe3ucTope.

OnbITHI, JIeMOHCTPHUPYIOIIHE 3aBHCUMOCTh

AJIEKTPUUYECKOTO COMPOTHBIEHHUSI TPOBOJHHKA OT €ro
7.20 JUTAHBI, TUIOIIAJH TTOTIEPEYHOTO CEYCHUS U MaTeprania.

[IpoBepka mpaBwyia CIOKCHHUS  HANPsSOKEHUW  TMpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia ajsi CUJIBI TOKA MPH MapauieIbHOM
COCMMHEHUH  pe3ucTtopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO TOKA, MAYIIETO Yepe3 PEe3UcCTop.
OnpenenieHne  MOIIHOCTUM  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIAEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3 JIAMIOYKY, OT HANpPSHKCHHS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. UccnenoBanue
MarHUTHOTO B3aMMOIEHCTBHUS ITOCTOSHHBIX MATrHHUTOB.
N3ydyeHre MarHuTHOTO TMOJISI TIOCTOSTHHBIX MAarHUTOB TPU
ux o0beaMHEHWHM ©  pasaeneHuu. MccrnemoBanue
JEUCTBUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.

OHLITBI, ACMOHCTPUPYIOIITHC 3aBUCUMOCTb CHJIbI




B3aUMOJICCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HallpaBJeHUS TOKa B Karymke. 3ydenue

JEUCTBUS MarHuTHOTO IIOJIS Ha IMPOBOJHHUK C TOKOM.

KoHncTpyupoBanue u H3y4YEeHUE paboThI
BIIEKTPOABUTATEIA. N3mepenne KITA
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI 1o

HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCIIeOBaHUE M3MEHECHUM 3HAa4Y€HHSA U HaIlpaBJICHUA

WHIYKIMOHHOI'O TOKa

7.21

Odusnyeckue SBICHUS B TMPUPOJE: IIEKTPUUECKUE
ABIEHUsT B  atMocdepe, DICKTPUUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE T0OJIe 3eMJIH, JAper( MOIFOCOB,
POJIb MATHUTHOTO TIOJIS JJISl )KU3HU Ha 3emuie, MOJIIPHOE

CHUAHHUC

7.22

TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOI, aMIepMeETp,
BOJILTMETp, PEOCTaT, CYETUUK DJICKTPUUECKON SHEPTUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPEI (mpumepsl), JIIEKTPUYECKUE
MpeIOXpaHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUraTelNb

IIOCTOAHHOT'O TOKA, rCHCPATOP NOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx anementa [IpoBepsiembie 271EMEHTBI COAEPKAHMS
paszznena
MEXAHUWYECKUE SBJIEHUA
Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKEHHS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUYKEHHUE
#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JBUKCHUE.
8.4 CpenHsst W MIHOBEHHass CKOpPOCTb Tejla  IpU

HCPaBHOMCPHOM ABHKCHUHN




Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

8.5
JBUKCHHE
8.6 #A#Par###(CBoOoqHOE manenne. OneIThl [ anunes
#H##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
8.7 [lepuon u yacrota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepssiit 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tpertnii 3akon HeroToHa
8.11 HHHPar#H##] [puHIMI Cyneprno3uiuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHParf##Cuiia  TpeHMs: CWiia TPEHUS CKOJIBbKEHUS,
813 CHWJIa TPEHUS MTOKOSI, IPYTHe BUbI TPEHUS
#H#HParf##Cunia  TSDKECTU W 3aKOH  BCEMHUPHOTO
514 TATOTEHUA. Y CKOPEHHE CBOOOHOTO MaCHUS
IlBwkenne  mmaHeT  Bokpyr  Comnma.  IlepBas
815 KocMHu4eckasi CkopocTb. HeBecoMocTh U meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
#H##Par##HPaBHoBecue TBEPIIOro Tella € 3aKPEIUIEHHOMN
817 OChI0 BpauieHusa. MoMmeHT cuibl. LleHTp TsxecTu
8.18 Nmnynbe Tena. 3Menenue ummynsca. Miynbe cubl
8.19 3aKOH COXpaHEHMsI UMITyJIbCA
8.20 H###Par###PeakTUBHOE IBUXKEHUE
8.21 Mexanundeckas paboTa U MOIITHOCTb
PaGora cun T1sbkectu, ympyroctd, TpeHus. CBs3b
5.22 SHEPrUM U PaboTHI
[lorennuanbHast dHEpPrus Tela, NOJHATOTO  HaA
523 MTOBEPXHOCTBIO 3eMIIA
8.24 [ToTeHumanbHast YHEPTUA CKATON MPYKUHBI
##HPartH##Kunernueckass  sHeprus.  Teopema o
525 KUHETHUYECKOW SHEPTUU
8.26 H#Par###3aKkoH COXpaHEHUs MEXaHUYECKOW SHEPTUn




8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpenHell CKOPOCTU CKOJNBXKEHHsT Opycka
WIM JIBWKEHUS IIapuKa I10 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHue yCKOpPEeHUsl Tella IpU PABHOYCKOPEHHOM
JBUKEHHUHU 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka THUIIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSITCS
KaKk psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHUSI
OT CWIbl HOpManbHOro JasieHusa. OmnpeznencHue
kodpduuueHTa TpeHHus cKonbxkeHus. OmnpeneneHue
KECTKOCTU TpyKuHBL. OmnpezneneHue padOTHl CUIIBI
TPEHUs NpU PABHOMEPHOM JBMKEHHMM Tela IO
TOpPU3OHTAIBFHON mMoBepXxHOCTU. OmnpeneneHue padOTHI
CWJIBl  YOPYrocTM  INpu  HoabéMe  rpysa ¢
HCIIOJIb30BAaHUEM  HEMOJBMKHOIO U MOABUKHOIO

OJIOKOB

8.28

dusnueckue ABJICHUS B npupoac: MpUuiIrnBbl U OTJIUBEI,
JABHOKCHHEC IIJIAHET ConHeyHOH CUCTCMBI, PCAKTUBHOC

ABHUXKCHUC KHMBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  CIHAOMETpP, JATUYUKHU

MMOJIOKCHHA, pACCTOSIHHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHMIXKXCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJIeOaHUI: IePHO/I, 4aCTOTa, aMILIUTY/1a
0 Marematnueckui u NIPY>KUHHBIN MasITHUKU.
' [IpeBpaienue sHepruu npu KosiaedaTeaIbHOM ABHKEHUN
93 3aryxatomue KosieOaHus. BBIHYXIEHHbIE KOJeOaHUsI.
. Pe3onanc
Mexanudeckue BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHBIE W TONEpEYHbIE BOJHBI. [[TMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus1. MexaHn4ecKrue BOIHbBI B




TBEPAOM TeJIe, CEICMUYECKNE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpaskeHue 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK
[TpakTuyeckue pabOTHI:
OnpeneneHre 4YacToThl M IepuoAa  KoseOaHUM
MaTEMaTHYECKOI0 MasiTHUKA.
OmnpeneneHre 4YacToThl M HepuoAa  KoseOaHUM
IIPYXKUHHOI'O MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  IIepuoja  KoJeOaHMit
. MOJIBEIIEHHOTO K HWUTHU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJeOaHMit
IIPYKUHHOTO MasTHUKAa OT Macchl rpysa. lIposepka
HE3aBHCUMOCTH nepuoza KoJIe0aHui rpysa,
MIOJIBEILIEHHOTO K HMUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHsl. M3Mepenue yckopeHus cCBOOOAHOIO NaaeHus
dusnyeckue SBICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMMYECKHE BOJIHBI,
IlyHAMH, X0
0.9 TexHuueckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHHE

yIbTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

BHGKTPOMal"HI/ITHOC II0JIC. 9H€KTp0MaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [IIxana >1€eKTPOMarHuTHBIX BOJIH

103 DOnekTpomMaruuTHas npuponaa cBera. CKOpOCTh CBeTa.

' BonHoBEbIE cBOlICTBa CBETa

[IpakTuueckue padbOTHI:

10.4 N3ydyeHue CBOWCTB  DJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO TenedoHa
@dusnueckue SBIEHUS B TPUPOAE: OHOJOTHMUYECKOE

10.5 JEUCTBUE BUJIMIMOTO, YABTPaPHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 TexHuueckue YCTPOMCTBA: HCTIOJIb30BaHUE

OJICKTPOMArdMuTHBIX BOJIH JJIA COTOBOH CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBast mozaens cBera. ICTOUHMKH CBETa

11.2 [IpsamonnHENHOE PacIpOCTPaHEHNUE CBETA

113 Otpaxxenue cBera. [lnmockoe 3epkaiio. 3aKOH OTpaKEHUS
' cBeTa

114 [Ipenomiienne cBera. 3aKOH MPEJIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTPAXKEHUE CBETA

11.5 JIunza. Xop nyyeit B 1uH3€

116 OnTnueckast cuctema ¢oToanmnapara, MUKPOCKONa U
' TEJIECKOIa

117 I'maz kak omnrtuueckas cucrema. bimM3opykocTts u
' JAIbHO30PKOCTh

118 Paznoxxenune 6enoro ceera B cnekrp. OnbiTel HeloTOHA.

CnoxecHue CIICKTPAJIbHBIX BETOB. I[I/ICHCpCI/ISI CB€Ta

11.9

[TpakTuyeckue pabOTHI:

#i#HPar#H#ccnenoBanue 3aBHCHUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIyya OT yIJjla MajeHus.
HiHPar#HH#l13yuenne  XapakTepUCTHK  HM300pa’keHus
IpeaMeTa B INIOCKOM 3epKalle.

#Hi#HPar#H#lccnenoBanue 3aBUCHUMOCTHU yria
NPEJOMJICHUSI CBETOBOIO Jiyya OT YIJla HaJeHUs Ha
TPaHUIIE «BO3YX — CTEKIION.

##PartHt#lonyyenne u300pakeHUH € MTOMOIIBIO
coOuparoIei TUH3HI.

#HH#HPar###Onpenenenue  (QOKyCHOrO pacCTOSHUS U
OIITUYECKOM CHITBI COOMPAFOIIEH JTNH3BI.
HHHPar###ONBITEL IO Pa3sIoKEHUIO Oeloro cBeTa B
CTIEKTP.

HHHPar##H#ONBITHL 110 BOCIPUSITHIO IIBETa MPEIMETOB

IIpU UX HAOIIOAEHUH YEPE3 LIBETOBbIE (PUIIBTPHI

11.10

dusnueckue SIBICHUS B npupoac: 3aTMCHHUA COJIHI_Ia u
HYHBI, OBCTa TCJI, OINTHYCCKHUC SABJIICHHUA B aTMOC(l)epe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texunueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,




¢doToanmapar, ONTUHICCKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
101 OmnbiTel Pezepdopna u 1uiaHerapHas MOAETb aTroma.
’ Mogens aroma bopa
122 Hcnyckanue W IoOriomeHue csera aroMoM. KBaHTBI
' JInnenyaTele CIIEKTPbI
12.3 PagnoaktuBHOCTh. Anb(da, 6eTa- 1 raMma-u3myyeHHs
124 Crpoenne aromHoro sapa. Hykimonnas Monens
' aTOMHOTO siapa. M30Tonsl
15 PannoaxkTtuBHble npeBpaiueHus. Ilepuon momypacmana
' aTOMHBIX SIIEP
126 Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U
' MaccOBOT0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPIUU
198 Peakuuu cunrtesa u nenenus saep. Mctounuku sHeprun
' ConHua u 3B€311
129 Snepnas osHepretuka. JledcTBHE  pPaguOaKTUBHBIX
' U3JTy4YEHUN Ha )KUBBIE OPraHU3MBbI
ITpakTryeckue paboOTHI:
HaGmiogeHne CIUIOMIHBIX M JIMHEHYATBIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TPEeKOB: M3MEPEHHME SHEPTUM YACTHUIIbI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenune paanoakTUBHOTO (poHa
@usnueckue SBICHUS B IPUPOAE: €CTECTBEHHBIN
paavOaKTUBHBIN ¢oH, KOCMUYECKHE TIy4H,
12.11 PAaIUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JEWCTBUE PAJAUOAKTUBHBIX HW3JIYYECHHI Ha OpraHu3M
4eJIoBEKa
19 12 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHyaIbHBIA TO3UMETp, Kamepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHNS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpasosanus Ha ocHoBe PI'OC

[Tonumanne ponu  GU3UMKA B HAYYHOM  KApTUHE  MHDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOHN CBSI3U
U TO3HABAEMOCTU SIBJICHUH MPUPOJIBI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJIOTWH, 00 SBOJIIOLUU
(¢u3nYecKux 3HAHUW U UX POJM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

Mupa, pasBUTUC TEXHUKU U TEXHOJOTHH

3HaHUS O BHJAaX MaTepuH (BEIIECTBO W TOJE), O JABMKCHUH Kak
croco0e CyIIeCTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOEHHSI BELIECTBA, O (PU3MYECKON CYIIHOCTH SIBICHHM HPUPOJIBI
(MEXaHUYEeCKHX, TEIUIOBBIX, D3JEKTPOMATHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3NYECKOE SIBJIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (PU3NYECKUX SBICHUMN
B OKpYXKAalOLIEM MHpE, BBIAENAA HUX CYLIECTBEHHbIE CBOICTBa

(mpu3HaKM)

Bnagenue ocHOBaMM MNOHSTUWHOIO armapara M CHUMBOJIUYECKOTO
A3blKa (PM3UKM W UCIONB30BaHUE UX JUIsI pelIeHHs Y4eOHBIX 3ajady;
YMEHHE XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SBICHUS U

IMpOUECCChI, UCITIOJIb3Ys Q)YHHaMeHTaHLHBIe U SMITUPHUICCKUC 3aKOHBI

YMeHune onuceIBaTh HU3YYCHHBIC CBOICTBA TEN U (1)I/ISI/ILIGCKI/I€ SABJICHUS,

WCTIOJIB3Ys (PU3HUECKHUE BETUIUHBI

Brnanenwe ocHOBaMM METOJOB HAY4YHOTO TMO3HAHUSA C Y4ETOM
coOJroIeHHs paBWJI OE30MAaCHOTO TpyJa: HaOMIoACHUE (PU3HUECKUX
SIBJICHUI:

YMEHHE CAMOCTOSATEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyMOBaHMS MO WHCTPYKIIMH, OMHUCHIBATH XOJ
OTIBITA U 3aMHMCHIBAThH €T0 PE3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;
NPOBEICHUE MPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yMEHHE IUIAHUPOBAaTh HU3MEPEHHs, CaMOCTOATEIbHO CcOoOHUpaTh
9KCIIEPUMEHTAJIBHYI0 YCTAHOBKY IO HHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEIMYMHBI U aHAJU3UPOBATH IOJYYEHHBIE PE3yJIbTaThl C
y4E€TOM 3a/IaHHOMN MTOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHUI;
NPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIIEIOBAHMUIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYI0 YCTAaHOBKY U
OPOBOAMTH  HCCIEAOBaHWE [0  UHCTPYKIUHU,  MPEICTABISTH
NOJYYCHHBIE 3aBUCHMOCTH (PH3MUECKUX BEIIMYMH B BUJAE TaOIUI U
rpaduKoOB, YUUTHIBaTh MOTPEUTHOCTH, JI€JaTh BHIBOABI IO Pe3yIbTaTaM

HCCICI0BaHUA

[lonumaHue  XapakTepHBIX  CBOMCTB  (pU3MUECKUX  Mojenei
(MaTepuasibHasl TOYKA, a0COJIFOTHO TBEPIOE TEJIO, MOJETU CTPOCHUS
ra3oB, JXHJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJENb aTOMHOTO sipa) U YMEHUE NPUMEHSTh UX IS

00BsICHEHUS (PU3UUECKUX MPOIIECCOB

YMeHue oOBSACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TeEl, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
Xapaxkrepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IC 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3a1aud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTONB3ySd 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allChIBaThb KpAaTKOE YCIOBHE 3alayH,
BBISIBIISITh  HEIOCTAIOIINE JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYJIHI,
HeoOXouMbIe i €€ pelIeHus], UCIO0JIb30BaTh CIIPAaBOYHbBIE JaHHbIE,
IIPOBOJUTE PAc4€Tbl U OLIEHMBATh PEAINCTUYHOCTH IIOJYYEHHOIO
3Ha4YeHUs1 (pu3NUecKol BEIMUYUHBI; YMEHHUE OINpPENeNATh Pa3MEepHOCTh

(U3NIEeCKOi BETUYNHBI, TIOYYCHHON NPY PEIICHUH 3a/1a4H

YMeHHne XapakTepu30BaTh MPUHLMUIBI JACUCTBUS  TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX HPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHUECKHUX MPOIECCOB MO MX OMUCAHUIO, UCTIONIB3Ys 3HAHUS O

CBOMCTBax (1)I/I3I/ILICCKI/IX SBJICHUHA U H€O6XO,I[I/IMBIG (1)1/131/1%010/16




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAaHUS O (U3HYECKHX SBICHUAX B
IIOBCETHEBHOM JKM3HM JUIg  oOecrmedeHus: Oe30IMacHOCTH  IpH
oOpamieHnn ¢ OBITOBBIMM ~ HpHOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAaMH, COXpPAHEHHUsS 370pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TMOBEJCHHUsI B OKpYXKalolleld cpene; MOHUMAaHUE
HEOOXOANMOCTH TPHUMEHEHUS JOCTIKECHUN (U3UKH M TEXHOJOTHH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIE30BaHUA

11

OnbIT mOMCKA, NpeoOpa3oBaHMs M MPEACTABICHHS WHPOpPMALUU
(bU3UYECKOTO COJEP)KaHMsI C HCIOJIB30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TGXHOHOFHﬁ; YMCHHUC OLCHUBATH HOCTOBCPHOCTH
MOJy4yeHHON WH(OpManMu Ha OCHOBE HWMCKOIIMXCA 3HAHUA U
JOIIOJIHUTCIIBbHBIX HCTOYHHUKOB, YMCHUC HUCITOJIB30BATh npu
BBIMOJIHEHUHM YYEOHBIX 3aJaHUi Hay4YHO-IOIYJISIPHYIO JIUTEpaTypy
(bU3HYECKOTO COAEpIKAHMSI, CIPABOYHBIE MAaTEPHAIbl, PECYpChl CETH
Wurtepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallUd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYI; YMEHUE
co31aBaTh COOCTBEHHBIE NIHNCbMEHHBLIE U YCTHBIC COO6HIGHI/I$I Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 9JIEMEHTOB COAEPKXAHUA, IIPOBEPSAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMUS

MEXAHUNWYECKUE ABJIEHUA

1.1

Mexannueckoe BwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

OTHOCHUTENHLHOCTD JABUKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBIKeHUe. CpenHsas ckopoctb. Dopmyna s

1.2 BBIYUCIICHUSI CpellHEl ckopocTh: Vv = S/t
PaBHOMEpHOE TIpsSIMONMHEWHOE ABIMKEHHE. 3aBHCHMOCTh KOOPIWHATHI TEla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOIMHEHHOTO JBIKEHHUS:
13 x(t)=x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHU ISl TPOSKIMH CKOPOCTH, IPOCKIIUU
HepeMeIIeHus, MyTH, KOOPAMHATHl TPH PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIDKCHUT
3aBUCHMOCTh KOOpPJHMHATHI Tela OT BPEMEHH B Cllydyae PaBHOYCKOPEHHOTO
MPSMOJTMHEHHOTO JBHKCHHUS:
2
S =vy #i+ay = ;
2
@opMmyrbl UIS NPOEKIUHU TEPEMENICHUs, MPOCKIMH CKOPOCTH M IPOEKINU
YCKOPEHHSI IPY PAaBHOYCKOPEHHOM TIPSMOJIMHEHHOM JBHKCHUH:
1.4 s, (D=0, t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
U:_.l.: - L)-__.l.: =2a,s,
I'padukn 3aBUCMMOCTM OT BpPEMEHH JUIS TMPOCKIMU YCKOPEHHS, IMPOCKIINU
CKOpPOCTH, TIPOCKIIMH TEPEMEIICHUsI, KOOPIWHATHI TPU PABHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBHKCHUH
CBoOoanoe mageHne. PopmyIibl, OMUCHIBAIONINE CBOOOAHOE MaJeHUE Tena 110
1.5 BEepTUKAIHM (IBMKCHHWE TelNa BHHU3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpEeMEHH s MPOEKIUU YCKOPEHUS,




IPOEKLIUHU CKOPOCTH M KOOPAMHATHI MpU CBOOOJAHOM NAJACHUU Tena 0

BCPTHKAJIN

1.6

CKOpOCTh PaBHOMEPHOTO JIBIDKCHHS Tella IO OKpYKHOCTH. Hampasnenue
CKOPOCTH.
dopmysaa Ui BBIYHUCICHHS CKOPOCTH 4epe3 paJnuyc OKPYKHOCTH U TEPUO.
oOparteHus:

2nR

T

LenTpoctpemurensHoe yckopeHue. HampaBieHne I€HTPOCTPEMUTENIBHOTO

YCKOpPCHUH. d)opMlea JJI1 BBIYUCJIICHUA YCKOPCHUA:

=R

dopmya, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaleHHUS:

1.7

1.8

Cuia — BCKTOpHas1 (1)I/ISI/I‘ICCK3.H BenmuuHa. CloKeHUe CUJI

1.9

SIBnenune unepuuu. [lepBroiit 3akon HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

COHaHpaBHCHHOCTL BCKTOpa YCKOPCHH TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOH_Ieﬁ Ha

TCII0

1.11

Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:

Fy 3y =-F;

1.12

TpeHHe IIOKOs U TPECHUC CKOJIbKCHUS. CDOpMy.Ha IJI BBIYUCIICHUA MOAYJISA CHIIbL

TPEHUA CKOJIBXKCHUSA:




1.13

Hedpopmanus Tena. Yopyrue M Heynpyrue nedopManuu. 3aKOH yHOpyrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

m, -m-,
}-'_ = G —_—
R
Cuna tsprecTu. Y CKOpeHHe CBOOOTHOTO MaCHHS.
®dopmyria 11 BRIYUCICHHS CHIIBI TSHKECTH BOJIM3U TTOBepXHOCTH 3emun: F = mg.
JIBurxenue maneT Bokpyr Comnnna. [lepas kocMuyeckasi CKOpOCTb.

HesecoMocTs u neperpysku

1.15

Nmmynsc Tena — BekTopHas pu3ndeckasi BEIMUMHA.
p=mo

HNmnynsc cucremsl Te1. U3MeHenne umiyibca. IMIynbe cuiibl

1.16

3akoH COXpPAaHCHUA UMITYJIbCA JIA 3aMKHyTOI>i CUCTCMBI TCJI:
p=myly +imy U, =const

PeakTuBHOE JBM)XEHUE

1.17

Mexannueckas pabota. @opmyna Asisi BEIUUCICHUS paOOThI CUITBL:

A=Fsooscx

Mexannueckas MOITHOCTb:

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'U. CDopMyna JJI BBIYUCIICHUA

KUHETUYECKON IHEPTUU:

mu”
g =
2

Teopema o kuHeTnueckou sHeprun. Gopmyiia 11 BBIYUCICHUS TOTCHIUAIBHON




OHCPIUM TCJia, IOAHATOIO

HaJ 3eMIIEN:

E,= mgh

1.19

MexaHuyeckas SQHEprusi:

E=E,+E,

3akoH COXpPAaHCHUSA MEXaHU4YeCKOH SHECPIUH. <D0pMyna JJIg 3aKOHA COXpaHCHUA

MEXaHWYECKON YHEPTUU B OTCYTCTBUE CUJI TpEHUS: £ = const.

HpCBan_ICHI/Ie MEXaHUYEeCKOMH OHCPTIHUHU IMPU HAJIUYNU CHJIBI TPCHUA.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE PABHIIO» MEXAHUKH.
Peryar. Momenr cwitet; M - FI.

YcnoBue paBHOBecHs pblyara:
M +M, +..=0
[ToaBmxHBIN 1 HeTOABKHBIN O6510KK. KITJ] mpocThix MEeXaHM3MOB,

n= Anonesaas
"13311:31133333

1.21

[aBienue TBEpIOTO TEIA.
@dopMmy:a 115 BBIYUCICHHS 1aBJICHUs TBEPIOTO Tena:

_E
p==-

JlaBienue raza. ATMmocepHoe TaBiICHHE.

FI/I,Z[pOCTaTI/ILIeCKOC JaBJICHUC BHYTPH KUAKOCTH.

dopMyria 11 BBIYMCIICHMS 1aBJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBauueckuii npecc

1.23

3akoH Apxumena. QPopmyna Uid  ONpPENEICHMs] BBITAJIKHUBAIOIIEH

ﬂeﬁCTBYIOHIefI Ha T€JIO, l'IOl"py}KéHHOC B JXUAKOCTH UJIN I'a3:
F_fl._pi_ = ng

Ycnosue ninaBanus Tena. [InaBanue CYZA0B H BO3QYXOIUIaBAHUC

CHIIBI,




1.24

Mexannueckue KoneOaHus. AMIUIMTYJA, TEPUOJ W YacToTa KOJeOaHWIA.

CDOpMy.]'Ia, CBA3bIBAOIIAA YACTOTY U IICPUOJ KOoJIEOaHMIA:

1.25

Marematuueckuid W TPYKUHHBIM MadaTHUKH. [IpeBpamieHue sHepruv mnpu

KOJIe0ATEIBbHOM IBUKEHUU

1.26

3aryxatomue konebanus. Bernyxnennsie konebanus. Pezonanc

1.27

MexaHU4eCcKHe BOJIHEL. HpO,[[OJ'IBHLIQ " TMOIICPCUYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKkocTh U BbicoTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TI'paHUIE

nByX cpenl. MH(dpa3Byk u ynpTpazByk

1.29

Ipaxmuyeckue pabomuol

N3mepenne cpenHeil MIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBI; KECTKOCTH
OpYXKUHBL;, KOd(pUIMEeHTa TPEHUS CKOJIBKEHUS, paOOThl CHJIBl TPEHUS, CHIIBI
YIOPYTOCTH; CPEAHEH CKOPOCTH IBWKEHUS OpyCKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs: Opycka Mpu JBMKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThI U
nepuoga KOJ'IC6aHI/II71 MAaT€MaTUYCCKOTO MAsATHUKA, 4YaCTOTbl W IE€pUOIdA
KoJie0aHU# TPYKHHHOTO MasTHUKA; MOMEHTA CHIIbI, IEHCTBYIOIIETO HA PhIYAr;
paboThl CHJIBI YOPYTOCTH MPU TMOABEME Tpy3a C TMOMOIIBI0 HEMOIBUKHOTO
6510Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUIIBI OT 00BEMa MOrpyKEHHOMN
qJaCcTHu TCJa U OT IINIOTHOCTH XKUJIKOCTH, HE3aBUCHUMOCTHU BBITaHKHBaIOmeﬁ CHUJIbI
OT MAaccChl TeJa; CUIIbl TPEHUSI CKOJIBKEHUS OT CUIIBI HOPMAaJIbHOTO JABJICHUS U OT
poaa MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BO3SHUKAIOLICH B IMPYKUHE, OT CTEHEHU
nedopManuu MpYy>KUHBI, YCKOpeHUs: Opycka OT yria HakJIOHAa HaIpaBIsIOLIEH;
nepuozaa (4acToThbl) KoJeOaHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NEepHoja
KoJIe0aHUI MPYKUHHOTO MasTHHKA OT MacChl Irpy3a M KECTKOCTU TMPY>KUHBI,
MCCJIE/IOBAHUE HE3aBHUCHUMOCTH IEpUoAa KOJIEOAHWW HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBUs paBHOBECHs phlyara

1.30

Qusuueckue A6neHus 6 npupode: TPUMEPbl ABIKEHHUS C pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW U HEKMBOW MPUPOJIE, NEUCTBUE CWIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TPUIHWBBI W OTIWBBI, JABMXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI,




PCAKTUBHOC ABMKCHHUEC KHMBBIX OPraHM3MOB, pbldyarvu B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IIJIaBaHUC pBI6, BOCIIpHUATHEC

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKU IIOJIOKCHUA, PACCTOAHUSA U
YCKOPCHUA, AUHAMOMCETD, IIOJAIIHWIIHUKHU, PAKCThI, pbIyar, HO,I[BI/I)KHHﬁ u

HCHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTBIC MCXAaHU3MBLI B 6BITy,

131 COOOIMIAIONINECS COCYbl, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMYECKHI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, IXOJOT,
HCITOJIb30BAHUE YJIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOXKEHHUSI  MOJICKYJSIPHO-KMHETHUECKOM  TEOPUH  CTPOCHUS

2.1 BerecTBa. Mojenu TBEPIOTOo, KUAKOTO U ra3000pa3HOTO COCTOSHUM BEIECTBa.
Kpucranmuaeckue u amopdHbie Tena

25 JBwxkenue wyactury BemecTtBa. CBS3b CKOPOCTH JBWKEHHS YaCTHI[ C

' Temneparypoit. bpoynosckoe aBmkenue, nuddysus

2.3 CmauuBaHue Y KalWJUISIPHBIC SIBIICHUS

2.4 TermoBoe pacuiipeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

"6 Buytpennsst sueprus. PaGora u Temomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN SHEpruun

2.7 Buapl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYECHHUE
HarpeBanne wu oxnaxaenue Ten. KojguuecTBo  TEIJIOTHI. Y enbHas
TEILIOEMKOCTb:

2.8 ) \

Q=cmlt,—t,)
3aKOH COXpaHEHHs] PHEPrMM B TEIUIOBBIX MpoIlleccax. YpaBHEHUE TEIUIOBOTO
OanaHca:
2.9
0+0, +..=0
Ucnapenue u koHueHcanud. l3MeHeHHe BHYTPEHHEH SHEPrud B Mpoliecce

510 UCIIApEHUSI W KOHJAeHcauuu. Kumenue IKUAKOCTU. YAelbHas TemioTa

' napoo6pazoBanus: L = O/m

2.11 BnaxnocTs BO3ayXxa




2.12

[InaBnenne wu kpucrasmsauus. J3MeHeHHe BHYTpPEHHEW DSHEpruu IIpU

IJIaBJICHUH U KPpUCTAJIJIN3alluH. Y aenbHas TEIJIOTA MJIaBJICHUS

, 9
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2.13

BHYTpeHHSI}I BHGpFI/IS{ Crh OpaHI/Iﬂ TOIIJINBA. Y,Z[CJ'ILHaH TCIJIOTA CrOpaHI/IH TOIIJINBA.
q=0/m

2.14

[Tpuntumnel paboTs! TeroBsix ABurarenei. KI1J[ TermmoBoro apurarens

2.15

Ipakxmuueckue pabomol

N3mepenune ynenpHON TEIUIOEMKOCTH METAJUIMYECKOrO LWIMHIAPA; KOJIUYECTBa
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO OIIYLIEH HArpeTbld LWIMHAP; KOJMYECTBA TEIUIOTHI,
OTIaHHOI'O0 HAarpeThbIM LWJIMHIPOM, IOCJE ONYCKAaHMsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO31yXa; YACIBHOW TEIUIOTHI
IaBieHuss Jipaa. lcciaenoBaHwe HM3MEHEHHs TEMIIEpaTypbl BOJABI  IIPH
pa3IMYHBIX YCIIOBUSX; SIBICHHS TEMJI00OMEHa NpU CMEIIMBAHUHM XOJIOJAHOM U

ropsiueit BOJbI; MpoIiecca UCTIapeHHsI

2.16

Duszuueckue s61eHUs 8 npup()()e: MOBCPXHOCTHOC HATSKCHUC W KaAIIHUJIISAPHBIC
SBJICHUS B IMPUPOAC, KPHUCTAJJIBI B IIPUPOAC, U3ITYUCHHUC COJ'IHHa, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsI, CHEra

2.17

Texnuueckue ycmpoticmea: KalwuUIApbl, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TMTPOMETPHI, IICUXPOMETP, MapoBas TypOWHa, ABUraTelb BHYTPEHHETO

CropaHus

OJIEKTPOMAT'HUTHBLIE SABJIEHU A

3.1

Onextpuszanus Tei. J[Ba BUaa 3MeKTpUUECKHUX 3apsiioB

3.2

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

3.4

Onekrpuueckoe mnone. HanpsxéHHocTh anekTpudyeckoro mnois. IlpuHnun

CYNEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsiaoB. JlelicTBHE SJIEKTPUYECKOrO0 TMOJg Ha

3JIEKTpUYECKUE 3apAabl. [IpOBOAHUKH U JUDIIEKTPUKU

3.6

[TocTostHHBIN 3nekTpuyeckuil ToK. JlelcTBus anekTpuueckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t, U=A/4

DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUYECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
18 3akon Oma a5 ydyactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOTHUKOB:
. T—JrT o —
I :I-}q '[r' —'[z'l _'[r"}-. R—Rl _R-}
3.9 [TapannenpHOE COEIMHEHNE TPOBOIHUKOB PABHOT'O CONPOTHUBIICHUS:
U=U;;I=I+I;:R=—.
ST ST 2
CwMmenanHble COeMHEHUS! TPOBOJHUKOB
Pabota 1 MmomHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
2
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE ToJIE MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHHMM
MAarHUTHON MHAYKIUU
313 MarnuTHoe T1OJ€ TMOCTOSSHHOTO Maruuta. B3auMoneicTBue MOCTOSIHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OneiTel Dapanesd. SABnenHue snekTpoMarHuTHON MHAYKUUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomol
W3mepeHre  3JIEKTPUYECKOTO  CONPOTUBJIEHUS  PE3UCTOpPa;  MOUIHOCTH
IEKTPUUECKOTO TOKA; paOOTHI AJEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHMKAIOIIEIO B IPOBOJHUKE

(pe3ucTopsbl, TaMIIOUKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
COTMPOTHUBIICHUS OT JUIMHBI MPOBOJIHUKA, TUIOMIAIA €r0 MOMEPEUHOT0 CeUeHUs U

YACIBHOTO COIIPOTUBJICHHUA.




HpOBepKa npaBujia JJId 3JICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAUMHCHUU IIPOBOAHHUKOB, IIpaBuWjia JId CHJIBI OJJICKTPHYCCKOI'O TOKa IIpU

napajuleJIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUs 6 nNpupoode: BIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE IMOJI€ 3eMJIH, Ipeid IMOIFOCOB,
POJIb MAarHUTHOTO MOJIS U1 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  BJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (mpumepsl), JIIEKTPUYECKUE
OPEOXPAHUTENN, dJIEKTPOMArHuT, O3JIEKTPOJBUTATeNb IOCTOSHHOIO TOKa,
re€HEepaTop MOCTOSTHHOIO TOKA
3.19 OnekTpoMarHuTHbIie BoJHBI. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsMonnHeitHoe pacripocTpaHEHHE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBeTa. 3aKOH MPETIOMIICHUS CBETA
3.23 Mucnepcus ceera
304 JInnza. Xoxa nmydeit B nnH3e. POKYCHOE paccTosiHME JMH3bl. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. OnTudeckue mprudopbl
Ipaxmuyeckue pabomuol
###HPar###l13MepeHre ONTUYECKON CHIIBI coOMparomei JUH3BL, (HOKYCHOTO
paccTosiHusi coOuparoieit JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
U300paKeHHsI, KOT/Ia MPEeIMET PACIONOXKEH B TBOMHOM (DOKYycCe), TOKa3zaTels
3.26 MPEJIOMIICHUS CTEKJIA.
#iHtPar#H##llccnenoBanue CBOMCTBA M300pa)Ke€HUs, MOITYYEHHOIO C IOMOIIbIO
coOuparomiel JHH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yrja MHpPEJOMJICHHS CBETOBOIO Jiyya OT YIJIa MaJeHUsl Ha
TPaHUIIE «BO3/IyX — CTEKIIO»
327 Qusuueckue aeneHus 6 npupode: 3arMmenuss Conmuua u JlyHsel, nBera Ten,
. ONITHYECKHUE sIBIEHUS B atMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anbda-, Oeta-, TaMMa-u3nydeHus. Peakiuu anbda-u Oera-




pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [lnanerapras Mmoens aToma

4.3 CocraB aToMHOrO0 siipa. M3otonsl

4.4 IIepuon nonypacnana aTOMHBIX SAEP

4.5 SAnepHsble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM pPaTUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE W3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PaAMOAKTUBHBIX U3JIyY€HUN HAa OPTaHU3M YEJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETp, KaMepa

Bunbcona, siiepHast 3HEpreTuKa




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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