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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIMBAET pacmpeesieHue yueOHoro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa C LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpOHOMHUEH 1 (U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTUHY MHpa, NMPEIOCTaBIseT Haubosee sICHbIe
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna W3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4YHbIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemogaBanusi ydeOHoro mpeamera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIE HCCIICIOBAHUSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBnenHus npupoxasl. Pu3nUecKue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HAyKH H3Y4aroT MPUPOIY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTSDKCHUEM WA
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Cnoxxenue
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBENTWYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TABJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJI mpocteix mexanuzmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TenuioBbie sBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOW TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBA3b TEMIIEPATYpPbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TerIonepeaavya u CoBepIieHne padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeryloBoro Oananca. IlmaBienue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpPAHEHHUSI ¥ TPEBPAIICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JayXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazgea 7. JiaekTpuvyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tel. 3akoH KysoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpudeckoro mnosst. IlpunHimn
CYNEpIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BelIecTBA. 3akoH Oma
JJ1s1 ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DnexkTpudecKrue Uenu U MOTPeOUTENN dIEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBE IOCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEIL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PAa3/I€JICHUS MTOJFOCOB MarHuTa.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHAYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryJIupoBaHue HANPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUHN
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtoHa. Bropon 3axkon Herorona. Tpertuii 3akon HeroTroHa.
[IpyHLIMT CynepO3uIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHEeprus cxkaTto npyxkuHbl. Knnernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepenre cKopoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBHXKCHUSI.
4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KabuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUY NPU B3AUMOACHCTBUM TEI.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeAHEe CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUSI CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.



KonebarensHoe nermxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpyKUHHBIM MasTHUKHU. [IpeBpamienne
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4ueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M TepUoJia KoJeOaHM MaTeMaTU4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHoJia KojeOaHWil rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. DiieKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OoTpakeHue cBeTa. lCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKeHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ JTy4er B pacCerBaroIIeH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Yrja OTpaKE€HUs CBETOBOTO Jydya OT yTJia
najIeHusl.
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2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yTIJia MPEJIOMIICHHS] CBETOBOTO Jiyya OT yria
NaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIION.

4. lTlomyueHnue n300pa’KeHHI C MOMOIIBIO COOUPAIOIIIECH JTUH3BI.
Omnpenenenre GOKYCHOTO PAaCcCTOSIHUSI M ONTHYECKON CHIIBI COOMparomiei
JIVH3BIL.

6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. M3otombsl. PaamoakTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepretuka. J[eMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnrogeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIMINN MOYJIh TIPEAHA3HAYEH JJIsI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis oOydarommxcsi, BRIOpABIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATETbHOCTHBIN XapaKTep TaHHOTO pa3Jiesia peaiu3yeTcs 3a
C4ET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIECOBAHUS (HU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMSA

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUW, BAXKHEHMIIEN COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHWE LeHHOCTH Oe3omacHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OMIHOKY
Y TAKOTI'O XK€ MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHUIO TPO(deCcCHii, CBSI3aHHBIX C (DU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HAHHE TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJEeM W IMyTeH HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHN C YYETOM BIIMSIHUS Ha OKPYXKAIOILIyI Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHbBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISITh TTPHYNHHO-CJICACTBEHHBIC CBS3M IPH HW3YYCHUU (PU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHo# (pru3ndeckoi 3a1aun
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHy OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOABI 110 pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3IUYHBIE METOJIbl, UHCTPYMEHTBI U 3alPOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY  TPENCTABICHUS
uHQOpMAIMM W WUTFOCTPHPOBATh pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TPEACTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3UUECKOMN NPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJbHBbIA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJTHEHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€051 HA MECTO APYTOro YeJoBeKa B X0JIe CIopa WU TUCKYCCUH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NIECKUX 3a1ad Uin
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy 00yudenus B 7 Kjacce npeIMETHbIC pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEMI0BOE ABIMKCHHUE YAaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALLECHUS MEXAaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI IBUKEHHUS C Pa3IUYHbIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX SIBICHH;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUJIKOCTH, Ta3a), BHITAIKMBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONb3YEMbIX BEJTUUYHMH, UX 0003HAYEHUS U €TUHULIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHSI CHII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33Ja4yl 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH MOTYUECHHBIN
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000pyJOBaHUs, 3alIUChIBATD X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABMXKYILETOCs Tela OT BPEMEHU JIBHXKEHHUSI Tea, CUIIbI TPEHUS
CKOJIBKEHHsS] OT Beca Teja, KauyecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUMU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TPaduKOB, JENaTh BBIBOJBI MO pE3yibTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd3()PHUIMEHT TMOoNe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEIJI0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MPHU PadoTe ¢ 1abopaTopHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOTIOICHHS] HOPM
IKOJIOTUYECKOTO TOBEJICHHS B OKPY KaIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpPMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPEYMBON HIIM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TTPU 3TOM TPaAaMOTHO HMCIOJIb30BaTh H3YyYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHECHUEM IUJIaHA JICHCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsisl, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHHUE, KpUCTalIu3auus (OTBEpJEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3ALUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAsT UHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS AJIs )KU3HU Ha 3emle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM



MaIllUHbl, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsi/l, CHIIa
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETHHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHULIBI (DU3UUECKUX BETUYMH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyITUPOBKY 3aKOHA U 3aMKUCHIBATH €T0 MATEMATHUYECKOE BHIPAXKCHHE;
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUIA,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSl 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIOJb3ysl OMHCAHUE WCCIICIOBAHUS, BBIIEISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUIKOCTU U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

MPOBONUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (PU3MUECKON BETUYHMHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJEHUU U HEOOXOIHUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHX LIeTel C
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUMXCS 3HAHUW M IyTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOTO COAECPIKAHU, CIIPAaBOYHbIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM YKCJIe MyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHMKAaTUBHOE B3aMMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXXKEHHUS, nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTpP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUUECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IITKaja
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3Iy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBHKEHUE MIAaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPIO3ULMA CHJI, MPUHIUI OTHOCHUTENIbHOCTH [ 'anmuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUII,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIBL,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHME HCCIEIOBAaHUS, BbBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUYCHHE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POopMyITUpPOBaThH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yTIja MaJeHUs W yria MpeJoMJICHUS OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (UINYECKUX BEIUYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHUKOB, ONTHYECKAas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHask MOJENb aTOMa, HyKJIOHHAs! MOJIEITb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX  3a]ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecriedeHrst 0€30MacHOCTH TIPU oOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONPEJENICHUsI JOCTOBEPHOCTH MOJYYEHHON MHPOpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VIHTEepHeT, BianeTb MNpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOM MM MCCIEA0BATEIbCKOM
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCICHE BEHHHHAL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METO/1 I03HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. IleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso0.ru/7f416194
59 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BelIeCTBa https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

https://m.edsoo0.ru/7f416194



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

bu6mmoreka [IOK

3.2 Huepuis, macea, I10THOCTS 4 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
: .B 14 2
33 Cuna. Buet cnn https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(epHOE AaBICHNe 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHeEprus
bu6nmoreka [JOK
51 Pabora u momtsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1 1
> POCTHIC MEXATHIMET > https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexanirieckas onepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne ni/mm P Konrpoabnsie | IIpakTuyeckue (1upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. TenioBble siBJIeHUS
. bubnuorexa [JOK
11 CTpoeuue u CBOMCTBA BelecTra ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
MICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM nudposbie
Ne ni/mm P Konrpoabnsie | IIpakTuyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
11 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B I 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJIHbI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHITICCRUC KOTCOARIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHIICCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jnen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA



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

4.1 3aKoHBI pacIpOCTPaHEHHUS CBETA 6 2 bubmorexa HOK
' pacipoctp https://m.edso0.ru/7f41a426
bubmuorexa [JOK
4.2
JIuH3BI 1 onTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bu6mmoreka [IOK
1 n 4 1
5 CITyCKaHHE U TOTJIONICHHE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoCHiiie ATOMHOIO 51pa ° 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KonTposabHubie
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
U3YYeHUS

DJIeKTPOHHbBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®duznka — HayKa O NpUpoJie.
SBnenus npupoipl. uzndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4YnuKa TeMneparypol”

Kax ¢usuka u qpyrue ecteCTBEHHbIE
HAayKHU U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO/L
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: 1aJbHOCTh NOJETA
11apuKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAJILHO, TEM OO0JIbIIIE, YUeEM
OoJibIIIe BBICOTA ITyCcKa"

Crtpoenue BemecTBa. OMbITHI,

bub6nmoreka IIOK

7 OKa3bIBAIOIIHE JUCKPETHOE
a HHE JCKP https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIleCTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA bubnnorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
paCIIUPECHUS Ta30B»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoreka [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOoCTH arperaTHbIxX
COCTOSIHUU BOJIEI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6mmoteka IIOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuyer myTH U BpeMeHU IBUKEHUS Bubmiorexa IOK
y p g https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubnuotexa [JOK
15 B3aumoneiicTBue Ten Kak MpHUYnHA

HU3MCHCHUA CKOPOCTU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

IImotHOCTE BemiecTBa. Pacuer
Macchl ¥ 00bEMA Tejla [0 €ro
IUIOTHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0fee

17

JlabGopaTopHas paboTta
«OrmpeniesieHue MmIOTHOCTH TBEPIOTO
Tena

18

Pemenue 3agay no teme
"ITiroTtHOCTD BemecTna"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMoeiicTBus Ten. Cuma
yrpyroctd. 3akoH ['yka

20

Jlaboparopuas pabora «/3ydcHue
3aBUCHMOCTH PACTSKCHHS
(nedopmanuu) Ipy>kKUHBI OT
MPUIIOKCHHOMN CHITBI»

21

SBnenune Tarorenus. Cuia TSHKECTH

22

CBs13b MEX]ly CHIION TSAXKECTH U
Mmaccoii Teia. Bec Ttena. Pemenne
3aza4 o reme "Cuia tsoxkect"”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0al778

23

Cuna TsHKeCcTH Ha APYTux IJIaHETax.
dusznueckue XapPaAKTCPUCTUKHU
IIJ1aHCT

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a1502

24

N3mepenne cuit. JluHamomeTp

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnosxeHue IBYX CHJI, HallpaBJIEHHBIX
10 OJHOM MPSIMOM.
PaBHOelicTBYIOIIIASA CHIT

bubnunoreka LIOK
https://m.edsoo.ru/ff0ala70

27

Permrenue 3agad mo reme
"PaBHonelicTBYIOMIAs CHIT"

28

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabora «/3ydcHne
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIBKCHUSA OT CUJIbI 1aBJICHUA U
XapakTepa COMPHKACAIOIINXCS
MOBEPXHOCTEH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpeieacHue
PaBHOJEHCTBYIOLIEH CUIIbI

31

Pemenue 3amau mo remam: «Bec
tena», «['padhuueckoe n3odpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAs CUIDY

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo Temam:
«MexaHndeckoe IBHKEHHEY,
«Macca, I0THOCTEY, «Bec Temay,
«I'paduueckoe nzo0paxxeHne cuy,
«CHab»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUUCHUA JaBJICHUSA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JaBieHwne raza. 3aBHCUMOCTD

34 aBJIEHUS Tra3a OT 00bEMa bubmorexa HOK
A ’ https://m.eds00.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHusT TBEPABIMU
35 Tenr;len )KE KOCTSAMH U faﬂsaMH bubmmorexa [IOK
KA ' https://m.eds00.ru/ff0a25h0
3akou Ilackans
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEUCTBUEM CUJIIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau o teme «JlaBienue bubnuoreka [{OK
B )KMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 §)
Coobmarommecs cocyae! https://m.edsoo.ru/ff0a2970
bubnuoreka [{OK
39 r %
HAPABJIHHCCKIH pece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
’KHUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHUS BO3AYIIHOMN
41 036”::)10111(1/1 3emMin 353};/ICI/IMOCTI> bubmorexa [TOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOps
42 Bec Boznyxa. AtmocdepHoe bubnnorexa [JOK
JTaBIICHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnmnorexa [JOK

nasienus. OneiT Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTBH aTMOC(HEPHOTO

44 JABJICHUS OT BBICOTHI HaJl ypOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapometp-anepouns. AtmocdepHoe bubnmnoreka HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Permrenue 3agad mo reme
46 " "
ATMmochepHoe naBieHne
JleiicTBHE KUAKOCTH U Ta3a Ha
47 IIOTPY>KEHHOE B HUX TEIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuiia
Jlaboparopnas pabora
48 «Onpenenenue BbITAIKUBAIOLIEH Bbu6moteka [JOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJAKOCTb)»
Jlaboparopnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
49 Teaa B BOJAE OT 00bEMa bubnmorera HOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KHUAKOCTh YaCTH
Tena»
bu6nmorexa LIOK
50 Hlnapatiie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHUE JIOAKHU U
omnpezeiIeHuE €€
Ipy30M0AbEMHOCTH"
59 Pemenne 3agau mo Temam: bu6nunorexa LIOK

«IlmaBanue cyos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosznyxomnaBanue», «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexannyeckasi pabora

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

Mountgocts. EquHuIBEI MOIITHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
MoIbEME 110 IecTHHUIE"

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBeCcHE cui Ha ppiuare

57

KonTponbhas padota no teme
«JlaBneHue TBEpABIX TEN,
XKHUJIKOCTEH U Ta30By /
Bcepoccuiickas npoepodHas
pabota

58

PezepeHbiiil ypok. Pabora ¢
TeKcTaMH 1o TeMe «/laBnenue
TBEPJIBIX TEJN, KHUJKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepouHas
pabota

bubmmoteka IIOK
https://m.edsoo.ru/ffOa4ffe

59

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanne ycioBui
PaBHOBECHSI phIdaray

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo teMe «Y CIOBUS
PaBHOBECHSI pbIUaray

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Koaddumnuent nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

61

0.5

Pemenue 3agau mo teme "Pabora,

62
MottHocth, KIT/1"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

Mexanuyeckas dHeprusi.
63 Kunernueckas v moTeHIuaIbHAS
SHEPrus

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUs MEXaHUYECKOU

SHEPrUuu

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT MO TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
65 W3MEHEHMS KHHETUYECKON U
NOTEHIAJILHON SHEPTUU MIPU
CKaThIBaHWM TeJja 110 HAKIIOHHOM

mIockocTu"

66 KonTponbHas pabota mo Teme
«PaboTa ¥ MOIIHOCTh. DHEPT U

PesepBHylit ypok. PaGota ¢
67 TEKCTaMU 10 TeMe "MexaHu4eckoe
nBIOKeHUE"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabora ¢
68 TekcTaMH 1o teMe "Pabora.

MomnocTts. OHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTHueckue fl[:;:ennﬂ :)I;l[il;l;((:i:fenbnme
padoThI padoThbI pecypenr

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KUHETUYECKON 1 Bbu6mmoteka [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOTO, KUIKOTO U

3 ras(z)[06pa3Hor;Ho COCTO}IEI/Iﬁ 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a540e

BelIeCTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOro

4 COCTOSIHHI BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucranmmaeckue u amopdusie 1 bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KalWJUBSIPHOCTb. 1 bubmuoreka [JOK
IToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paciimpeHue u cxatue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs13b TeMIiepaTypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKECHUS 1
YJaCTHII



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

9 Baytpennss sueprusi. CriocoObt bubmmoreka [JOK
W3MEHEHUS BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60

bub6nmoreka [IOK

10 e https://m.eds00.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

1 HCIIOIb30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonuuectBo Temnotsl. Y aenbHas bubnuorexa [IOK
TETUIOEMKOCTb https://m.edso0.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca.

13 TennooOMeH U TerIoBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGoparopHnas pabora

14 "UccnenoBanue sIBICHUS bubnuoreka [{OK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIAXKICHUH
JlaboparopHnast pabota

16 "Onpenenenue yaenbHOU bubnmorexa HOK

| https://m.edsoo.ru/ff0aébb0
TETUIOEMKOCTHU BEIECTBA
17 OHeprus TommBa. Y ienbHast bu6muoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



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

IInaBneHue n OTBEPACBAHUC

18 KPUCTAJUINYECKUX TeJl. Y IeIbpHas buGnuorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA IUIaBJICHHUS
JlaGopaTopHas pabora
19 "OnpeneiieHue yaelIbHOH TEIUIOTHI Bubmaorexa ITOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIBJA
20 [TapooOpazoBanue U KOHACHCAIHS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
mapoo0Opa3oBaHus ¥ KOHIEHCAINH.
21 BaEHCHiOCTB TEMIIEPATYPHI bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(EPHOTO
JaBJICHUS
BrnaxnocTs Bo3ayxa. Jlaboparopnas
99 pabota "Onpenenenue bubmmoreka [JOK
OTHOCHUTEJIBbHOM BIAXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3ayXxa"
93 Pemrenue 3a1au Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa
[TpuHIHIBI paGOTHI TETIIOBBIX
24 neurateneif. [lapoBas TypOuna.
JIBurarens BHYTPSCHHETO CTOPaHHS
KIIJI TenmoBOro aBUTaTes.
25 TenmnoBble ABUTATEIN U 3alIATA bubmrorexa LHOK
. https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbl
26 3aKOH COXpaHEHUsI U MTPEBPALICHUS

OHEPTHYH B TCIJIOBBIX IMPOIECCax



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

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

bu6nmmorexa [IOK

2t MN3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BenrecTna"
KontponbHas pabora no teme
28 "TenuoBble ABieHus. MzmMenenue bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIIeCTBa
29 Onektpuzanus Ten. [[Ba pona
AIIEKTPHUYECKUX 3apsJIOB
Ypoxk-uccienoBanue
30 "DnexTpu3anus e’ UHAYKIUEH n
IIPU COIPUKOCHOBEHUU"
31 B3aunmopeiicTBre 3apsyKeHHBIX TEIT. bubmmoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.
39 HarnpsikeHHOCTB DJIEKTPUYECKOro bubnmnoreka HOK
nons. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUUYECKUX TOJIeH
Hocurenu snexkTprudeckux 3apsaos.
33 OnemeHTapHbli 3apsag. CTpoeHHe
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmuoteka [IOK
COXpPAHEHUS AIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha prUMEHEHHE bubmuoreka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHM TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. IcTOUHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



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

bubnmmoreka [IOK

37 ENCTBUS YIEKTPUUECKOTO TOKA
A P https://m.eds00.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKY U JIUDJIEKTPUKH"

DNEeKTPUUYECKHUI TOK B METaJLJIaX, bubmmoreka [JOK

39
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u eli Jmp 0Ball;)ne 0.5 bubmorexa [IOK

P | peryimp ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DAEKTPUUECKOE HATIPSKECHHE.

42 Bonbsr™erp. JTaboparopHas pabota 05 bubnnorexa [JOK
"U3MepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHBiIeHHE TPOBOAHMKA.
43 VY aensHOe CONPOTUBIICHHE bubmmorexa [TOK
A p https://m.edsoo.ru/ff0aa738
BeIIeCTBa
JlaboparopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJIIEHHUS IIPOBOJHUKA OT €TI0 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOMIA/H MTOTIEPEYHOTO
ceueHus u marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
but6mmoreka [IOK
45 HarnpsbkeHus. 3akoH OMma a1

ydacTKa [emnu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas pabora
"UccaenoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UAYIIETO YEPE3 PEZUCTOP, OT Bubmaorexa ITOK
> A PSP P> https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalIeTbHOES
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBWJIa CJI0KEHUSI HaIIPSLDKEHUN Bu6moreka [JOK
MIPYU MOCIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
Jlaboparopuas padota "IIpoBepka
49 MpaBujIa JJi CUJIbl TOKA MPU bubmmoreka [JOK
MapasyieIbHOM COEUMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3a1a4y Ha MprUMeHEHHE
50 3akoHa OMa g pa3aInyHOro bubnnorexa [IOK
p https://m.edsoo.ru/ffOaaf8a
COETMHEHUS TIPOBOIHUKOB
PaGota u moutHOCTH
51 AIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0ab124
xoynsa-Jlenna
JlaboparopHnast pabota
52 "On Ie) eJ'II:?HI/Ie pa60T151 1 MOIIIHOCTH bubmorexa HOK
ped P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUUIECKOTO TOKA
DJIEKTPUYECKUE LEMH U
53 MOTPEOUTENH PIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

IlocTossHHEIE MarHuThbl, UX

54 .
B3aUMOJIEHCTBUE
55 Ypok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
M0JIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MaruuTHoe 1moJjie
bub6nmmoreka [IOK
56 3eMJIH U €ro 3HadeHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUYECKHUE 3apsIbl.
57 3apsiKeHHbIE TeJIa U UX bubmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBuA. [10CTOSHHBIH
AIEKTPUUYECKUN TOK"
KonTponbhas padota no teme
"DneKTpuUecKue 3apsabl.
3apspKeHHBIC Tea M UX
. . bubnuorexa [IOK
58 B3auMoAercTBUA. [10CTOSTHHBII
o " https://m.edsoo.ru/ffOabea8
ANeKTpudecKuit Tok" /
Bceepocculickas nposepoyHas
paborta
PesepBHblit ypok. Pabora ¢
TekctaMH 110 TeMe "llocTosTHHBIH
. " bubnmorexa LIOK
59 AIIEKTPHUYECKUI TOK" /
B https://m.edsoo.ru/ffOacdc6
Bcepocculickas npoepodHas
pabora
OmneiT Opcrena. MarHuTHoe mnosue
60 IJIEKTPUUECKOTO TOKa MaruuTHoOe bubmorexa HOK
p https://m.edsoo.ru/ff0acld2
T0JIe KaTyIIKH C TOKOM
61 IIpuMeHeHue 2IEKTPOMarHuToB B 05 bu6muoreka [JOK

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuyeHue nNelcTBUS MarHUTHOTO

0JIs1 HA MPOBOJIHUK C TOKOM"

62

BHGKTPOI[BI/H‘&TCJIB IIOCTOAHHOI'O
Toka. Mcronp3oBanue

BJICKTpOI[BI/IFaTeJ'ICI/IW B TEXHHYCCKHUX

YCTPOKCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBanue u usyueHue
paboThI aekTpoaBUTaTess'”

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
MIOJIy4EHUS ANEKTPUUIECKON
SHEPTrUu. DIIEKTPOCTAHLIMHU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUH

65

[ToaroroBka K KOHTPOIBHOU paboTe

1o TeMe "DIIeKTpUYEeCKUe U
MArHUTHBIE SIBJICHUS"

66

KonTponbhas padbota no teme
"DeKTprUUeCcKue U MarHUTHBIC
SIBJICHUS "

bubnmorexa LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabota ¢
TexcTtaMu o Teme "'TenoBbie
SIBJIEHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse

68

PesepBHrIit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MardauTHele
SABJIEHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTHueckue il:;:eﬂl/lﬂ sgl?;iz?;:fenbﬂme
padoThI padoThI pecypenI

1 MexaHnueckoe JBUKECHUE. 1
MartepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMONIMHEWHOE 1 bubnuorexa [JOK
JBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUS. 1
I'paduk ckopoctu
JlaboparopHnast pabota

7 "OnpeneneHue yCKOpeHus Tesa mpu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes

9 PaBHOMeEpHOE nBMXKEHUE IO 1 bubnnorexka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JInHeiHas U yrioBas
CKOpPOCTH

10 LleHTpOCTpEeMHUTEIILHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubnmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTByIOIIASA cHI1a https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnmnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHNE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH
Jlaboparopnas pabota
17 «Ol'IpI;,[[eJII;HHelzKeCTKOCTI/I bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6nmoreka [JOK
18 Cuna Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenue 3amag mo reme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabota
20 "Onpenenenue kodpduumeHTa bubmmorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHHS
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuia TSDKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmiorexa LIOK
S https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['anmaktuku"

Pemenue 3anau no reme "Cuna

24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa LIOK
S— https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaIbHONW TOYKHU.

AOGCOTIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpOTO TEa C BH6J_IHOTeKa LHOK
JAKPEIIEHHOIT 0ChIO BPAIICHILA. https://m.edsoo.ru/ffOafe36
MowmenT cuisl. LlenTp TsoxecTn
PaBHOBecue MaTepralbHOW TOUKHU.

AGCOIIOTHO TBEPAOE TETO.

27 PaBHOBecue TBEpOrO TENA C©
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TspKecTH

28 Pemenue 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. Lentp Tspkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe

29 1o TeMe "MexaHn4ueCcKoe ABIKEHIE. bubmorexa HOK

Bzanmoneiicteue Ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbhas pabota no teme

30 "MexaHnyecKoe IBUKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ffOb06ec
BsaunmonelictBue Ten"
Nmnynbe Tena. UMiyase cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnnoreka HOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICCTBHE

32 Pemenue 3agaa mo teme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMmIryJbca' https://m.edsoo.ru/ff0b096c

33 VYpoxk-koupepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanundeckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0ag4

35 PabGota cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora

36 «Omnpenenenue pabOTHI CHIIBI TPEHUSI
MIPU PAaBHOMEPHOM JBU)KEHUU TeJa
10 TOPU30HTAIBHOM MMOBEPXHOCTH»

37 CBs13b DHEPTUH U PAOOTHI.

[ToTrenumanpHas sHEpPIrUst

38 Kunernueckas sueprus. Teopema o bubnuotexa [JOK
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32

39 3aKoH COXpaHEHUs SHEPTUHU B
MEXaHUKe

40 JlabopaTtopHas paborta «3yuenue bubnuorexa [JOK

3daKOHa COXpPAaHCHUSA JHCPI U

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KomnebaTenpHoe ABUKEHUE U €T0
XapaKTEPUCTHKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaromue KojieoaHusl.
BrinyXneHHbIC KOJTEOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

44

Ypok-uccienoBanne «3aBUCUMOCTh
repuo/ia KojiebaHuM OT KECTKOCTH
MIPYKUHBI U MACCBI IPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue 3Hepruu npu
MeXaHMYECKUX KOJIeOaHMIX

46

Jlaboparopuas pabora
«Ornpe/esieHre YacTOThI U IIEproia
Kos1e0aHui Npy>KMHHOTO MasiTHUKa

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

47

Jlaboparopnast paborta «IIpoBepka
HE3aBHCUMOCTH MEPUOJIa KOIeOaHHi
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoaHEL. CBOWCTBA
MEXaHU4eCKUX BOJIH. [IponosbHbIE 1
TIOIIEPEYHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckre BOJIHbBI"

50

3Byk. Pacnipoctpanenne u
OTpakeHHE 3BYyKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
uHOPa3BYK B IPUPOJIEC U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHnus U BOJIHBL"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas paboTa mo teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KoJieOaHus ¥ BOJTHBI"

56

DNeKTPOMarHuTHOE T0JIE.
3JICKTpOM3FHHTHI:I€ BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

Ypok-kouhepennus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanKe 3€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBS3H"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "M3yuenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3anau Ha onpenenenue
YacCTOThI U JJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas MpHUpo/ia CBETA.

61 Ckopocth cBera. BonHoBbIe bubmorexa LHOK
P ' https://m.eds00.ru/ffob31d0
CBOIICTBa CBETa
Hctounuku cBeta. [IpsimonuneitHoe
62 acIpocTpaHeHHe cBeTa. 3aTMEHUS bubmmorexa [IOK
PACHpocTp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aK0H OTpaKEHUS CBETA. 3epKaa.
63 Pemrenne 3amauy Ha IpUMeEHEHNE bubmorexa LOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpEHHEE OTPAKCHUE
65 ceera. Mcnonb30BaHuE MOTHOTO bubnuorexa [JOK
BHYTPEHHEI0 OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
OIITHYECKUX CBETOBOIAX
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH yTiia
66 MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yTja majeHus Ha rpaHuiie "BO3ayX-
crexio""
VYpok-koHpepeHus
"M cnonab30BaHUE MOJIHOTO
67 BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBSI3B"
bu6mmorexa [IOK
68 JInnzel. OnTudeckas CUia JUH3EI
https://m.edsoo.ru/ffOb3f2c
. Bbu6anorexa [IOK
69 [TocTpoeHne N300paKeHHUH B TIMH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTopHas paboTta
"OnpeneneHue GOKyCHOTO

bu6mmoreka [IOK

70 pacCTOAHUS U ONITUYECKON CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI1"

7 Ypok-koupepenius "OnTuyeckue bubnnoreka HOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOc0a7e

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

73 VYpox-konpepenuus "ledexrsr
3penus. Kak coxpanurts 3peHue"

Paznoxenne 6e10ro CBeTa B CIIEKTP.

72 Omnertel HetoTona. Crnoxxenue bubnuorexa [JOK
CIEKTpaJbHbIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopras padota "OnbITHI 11O

a3J10)KEHUI0 OEJIOro CBEeTa B CIIEKT
75 E BOCTIPUATHIO 1IBETA IPEIMETOB HII:I/I bubnuorexa LIOK
https://m.edsoo.ru/ff0cOe2a
UX HaOJIOZCHNH Yepes3 LIBETOBbIE
¢bunabTpel"
VYpok-nipaktukym "BonaHoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus 1 nuppaxnaus”

77 OmeiTel Pe3epdopaa u rutanerapHas bubnmnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Monens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHYCKaHI/Ie " IIOIJIOEHUE CBETA

. bubmuorexa [JOK
79 aromoM. KBaHTbl. JInHeiuaTeie httos://m.e dsogru fFOc1d4c
CHEKTPHI
80 Ypok-npaktukyMm "Habmronenune bubnnoreka [HOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 CrtpoeHnue aTOMHOTO sifipa. bubnuorexa [JOK
Hyxknonnas mozens https://m.edsoo.ru/ffOc18ac
83 PannoaxktuBHbIE IpeBpaleHUs. bubnuorexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau o teme: bu6mmoreka [IOK
"PagunoakTrBHBIE TTpeBpallieHus " https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacmnana
YpoK-KOH(pepeH1us
86 "I?azmoaKT(EIBI:{H: U3IIy4YEeHUS B bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2126
MpUpoJie, MEAULIMHE, TEXHUKE
SnepHble peakun. 3aKOHBI
87 C(f[xlfaHeHllzﬂ SaL;ﬂI[OBOFO U bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET
88 DHeprus CBA3U aTOMHBIX SIZIEp. bubnmnorexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakiuu cunTe3a U neneHus saep. bubmuorexa [JOK
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpok-koudepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaZMOaKTUBHBIX U3ITyUYEHUN Ha
JKHBBIE OpraHu3MbI"

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMarHuTHOE MOJIe.

bu6mmoreka [IOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
KonrponsHas pabora o Teme
93 "DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIC BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpenue, o6o0IEHNE.
94 JlaGopaTopHble paboTHI IO Kypc bubamorexa LOK
" patop N P | ypey https://m.edsoo.ru/ff0c245a
B3aunmopetricTBue Ten
[ToBTOpenue, o6o0meHue. Pemenune
95 ACUCTHBIX U KQUECTBCHHBIX 337124 bubamorexa LOK
P | fl https://m.edso0.ru/ff0c2572
no teme "TeroBsle mporecch
IToBTrOopenue, o6o0mmenue. Pemenune
96 pacueTHBIX U Ka4€CTBEHHBIX 33]a4 bubnuoreka [IOK
mo teme "KIIJ[ TenaoBeIX https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, 06o61eHue. Pemenue
97 ACUETHBIX ¥ KQUeCTBEHHBIX 3a7a4 bubmmorexa LIOK
P | " https://m.edso0.ru/ff0c2b30
o Teme "KII/] anexrpoycTaHOBOK
[ToBTOpenme, 0600IIEHNE.
bu6mmorexa [IOK
98 JlaboparopHbIe pabOTHI IO KypCy

"CBeToBbIE SIBJICHUS"

https://m.edsoo.ru/ff0c2c52
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMU I10 TeMe "3aKOHBI 1 bubmorexa [IOK
N https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE 1 bubmorexa [JOK
.\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTrOopenue, o600menue. Pabora ¢
102 Texkcramu 110 TeMe "KBanrosas u 1
sanepHas Gpusnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2d6a
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasiindaTth ABJICHHA 10 OIMMMCAHWUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

13

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBICHUN B
OKpY’KaloIIeM MUpE, B TOM 4ucie pU3NUECKUe sBJICHUS B IIPUPOJIE,
IIPU 3TOM MEPEBOAUTD MIPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIEISTh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

14

OINMCHIBATh M3YYEHHbIE CBOWCTBA Tel W (PU3MUYECKHE SIBICHHUA,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPH ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICI MCIOJIB3YEMbIX BEIUYMH, HUX
0003HAaYeHUsI U EOUHUIBI (PU3NYECKUX BEJIUYUH, HaXOAUThH
(dopMysBl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEIUUYHMHY C
JPYTMMU BETUYUHAMU, CTPOUTD I'paKH N3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHNH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U MPOIECCHI,
HCIOJIb3ySl M3YYEHHBIE 3aKOHBI, IIPU ITOM [JaBaThb CIIOBECHYIO
(GbopMyITUpPOBKY 3aKOHa U 3alHCHIBATh €r0 MaTeMaTH4YeCKoe

BBIPAKCHUC

1.6

OOBSACHATH (PU3NUYECKHE SBIECHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM
4ylucllie U B KOHTEKCTE CHUTyallMil NpPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISABIATH NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 Jorm4eckux IIaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBa (PU3MYECKUX SIBJICHUM, (U3MUECKHUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 IeMCTBUS, UCTIOJIb3YSl 3aKOHBI 1
dbopMyInbl, CBsi3pIBatONIME (DU3WYECKHE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBUS  3aJaud  3alKChIBaTh  KpaTKoe  yCIOBHE,
MOJICTABIATh (PU3UUECKUE BEIUYMHBI B (DOPMYIJIBI U TPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHbIC JAaHHBIC, HEOOXOIUMBIC IS
peuicHuA 3ajJa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘ICHHOfI

(bu3nYecKoil BETUYHHBI

1.8

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU
(¢U3NYEeCKUX METOJ0B, B OIMCAHUU MCCIECIOBAHMS BBIIEIATDH
MpoBepsieMOe  MPENINoNIoKeHue  (TUmoresy),  pasiauyaTte |
MHTEPIPETUPOBATh IOJYYECHHBIN pe3yJbTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, ACJaTh BBIBOJELI I10 €TI0 pE3yJjibTaTaM

1.9

MIPOBOJAUTH ONBITHI 0 HAOMIOACHUIO (PU3MYECKUX SIBJICHUN WU
¢bu3nueckux  CBOWCTB Tel:  (opMynHpoBaTh  IMPOBEpPSEMBIC
MIPENIOJIOKEHUS, COOMpAaTh yCTAaHOBKY M3  IPEAJIOKEHHOIO

O60py,I[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

1.10

BBITIOJIHATH MPSMBIE U3MEPEHHSI C MCIOJIb30BAHUEM AHAJIOTOBBIX U
M (pOBBIX MPUOOPOB, 3aNUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOAUTh MCCJIENOBAaHUE 3aBHUCHUMOCTH OJHOH  (hU3HUECKOM
BEJIMYUHBI OT JPYrOM C HCIOIB30BAHUEM IMPSAMBIX U3MEPEHHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4EOHOTO HCCJEI0BaHUs, cOOMpATh
YCTAHOBKY M BBIIOJHATE HU3MEPEHUs, CIELys MPEIIOKEHHOMY
iaHy, (UKCUpOBaTh pE3yJbTaThl IOJYYEHHONM 3aBHCHUMOCTH
(U3NYECKUX BETUYMH B BHUJIE MPEATOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (U3UUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMM: TIPU  BBINOJHEHUN H3MEPEHMI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUHCIISATH 3HAYECHUE

UCKOMOM BEIIUYUHEI

1.13

coOnroAaTh MpaBuUia TEXHUKH Oe€30MacHOCTH TMpu paboTe ¢

1a00paTOPHBIM 000pYyT0BaHHEM

1.14

YKa3bIBaTb IPHUHIOMUIIBI )ICfICTBI/ISI HpI/I60p0B N TCXHHYCCKHUX
YCTpOfICTB, XapaKTCPU30BaATh IHPUHIUIIBI ﬂeﬁCTBHH HU3YYCHHBIX

MpuUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 MX OIHCAHUS,




UCIIONIb3Ysl 3HAHMS O CBOMCTBaX (PU3MYECKUX SABIEHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

NPUBOANTH TPUMEPHl (HAXOAUTh HWHPOPMALHUIO O MIPUMEPAX)
IIPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKMX  3HAHMH B
MOBCEJTHEBHON KM3HM sl obOecriedueHUs: Oe30MacHOCTH MpU
oOpamieHnn ¢ mnpubopaMM U TEXHMYECKUMM yCTPONCTBAMH,
COXpaHEHHs 3I0pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MOBE/ICHUS B OKpYXKalolIel cpee

1.16

OCYIIECTBIISATH 0TOOP UCTOUHUKOB MH(POpMaIuu B ceTu HTEpHET B
COOTBETCTBUHM C 33/IaHHBIM ITOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM U MyTEM CpPaBHEHHUS PA3IMYHBIX WCTOYHHKOB
BBIJICIATh MHPOPMAIIHIO, KOTOPask SIBISICTCSA MPOTHBOPEYMBON WIIN

MOXET OBITh HEJOCTOBEPHO

1.17

HCIIO0/Ib30BAaTh npu BBIITOJIHCHUH yueOHBIX 3aJaHui
HAYYHONOIYJISIDHYIO ~ JIUTEpAaTypy  (U3WYECKOTO  COJEpIKAHHMA,
CIIpaBOYHBIE MaTE€pUallbl, pecypcbl cetd MHTepHeT, BiaxeThb
puéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHUKOB HWH(MOpMaAIUU (PU3NUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JIeNaTh KpaTKue cOOOIIEHHS O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHUM, MPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN anmmapar Kypca

(hU3HKH, COPOBOKIATh BHICTYIIJIEHUE MPE3eHTaLlue

1.19

MpU  BBIMOJIHEHWH  y4eOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpeienaTh O0SI3aHHOCTH B TPYyIle B  COOTBETCTBUU C
MOCTaBJICHHLIMHM 3aJadyaMH, CJICAUThL 3a BBIINOJHEHHEM IIJIaHa
JIEMCTBUI, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIIbL, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUNUTHIBASI MHEHHE OKPYKAFOIIUX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiiniaTth ABJICHHA 10 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (bHSH‘ICCKOC SABJICHUC

13

pacrno3HaBaTh MPOSABICHUE H3YUYEHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalOIIeM MHUpE, B TOM 4Hcie GU3NUECKUE SBICHUS B TIPUPOJE,
IIPH 3TOM MEPEBOJANUTD MIPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

14

OIMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKHE SIBICHHUS,
UCTONB3yd (pU3MyYecKre BETMYMHBI, NPU ONHUCAHWH IPABHIHHO
TPakTOBaTb  (U3UYECKUH  CMBICA  HUCIOJIb3YEMBIX  BEJIWYMH,
0003HAaYEeHUsI U EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOAUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYIO BEJIUYHUHY C
JIPYTUMH BETMYNHAMH, CTPOUTH IpaUKN N3yUSHHBIX 3aBUCHMOCTEN

(1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DM3UYECKHE SBICHUS U TPOIIECCHI,
HCIOJIb3ySl M3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaThb CIIOBECHYIO
(hopMyITUpPOBKY 3aKOHa U 3alKMCHIBATh €r0 MaTeMaTU4YecKoe

BBIPDAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 normyeckux maroB ¢ MoMombio 1 — 2 U3y4EeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBJ'IeHHfI, (I)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IEMCTBUSI, UCMIOJIb3YSl 3aKOHBI 1
(dopMynbl, CBS3BIBAIONIME (PU3UUECKUE BEIWYMHBI: HAa OCHOBE
aHaJM3a yCJIOBHS 33Ja4d 3allMChIBaTh KPAaTKOE YCIOBHE, BBISABIATH
HE/IOCTAaTOK JaHHBIX U PELIeHMs 3a/laud, BBIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOUMBIE IJIsl €€ pelIeHHs, TPOBOAUTh PACUETHI U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NUYECKOM BEIUYMHBI C

HU3BECTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTh MpPOOJEMbl, KOTOPblE MOXHO PEUIUTh MpPU MOMOIIU

(bl/ISI/IquKI/IX METOHOB, HCIIOJIB3Yysl OMNUCAHWUEC HCCICIOBaHUA,




BBIACIATE IIPOBEPACMOC NIPEAIIOIONKECHNE, OICHNUBATD ITPAaBUJIbBHOCTDH

nopsaaKa ImpoBCACHUA UCCIICA0BAHUA, ACTIATh BBIBO/IbL

1.9

MPOBOJIUTH OMBITHl 1O HAOMIOACHHIO (DU3WYECKHUX SIBICHUH WIH
¢u3nyecKkux  CBOMCTB Tel:  (OpMynIHpoBaTh  IpOBEpsSEMbIe
NPENOI0KEeHNsI, COOMpaTh YCTAaHOBKY M3  MPEIIOKEHHOTO

O60py,I[OBaHI/I$I, OIIMCBIBATh X0/ OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHUSA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB M JaTYMKOB (U3MYECKUX BEJIMYMH, CPABHHUBAThH
pe3ynbTaThl  M3MEpeHW ¢ y4€ToM 3aJaHHOW  aOCONIOTHOM

INOIrpCIIHOCTHU

1.11

MPOBOJIUTh HCCIICOBAaHUE 3aBHCUMOCTH OIHOH  (pu3mueckoi
BEJIMYMHBI OT JPYrodl C HCIOJIb30BAHUEM IPSAMBIX W3MEPEHUIL:
TUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSTH
U3MEpEHUus, Cleays MpeIIokKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3ysbTaThl NOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOJIUIl U TpauKOB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCICAOBAHN

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpPEHMs  (U3UUYECKUX  BEJIMYMH:
IUTAHUPOBaTh ~ HM3MEpPEHHs,  coOMparb  JKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEeays IpEeIIOKEHHON HWHCTPYKLUH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKkTepu30BaTh NPUHLUIBI JEHCTBUS H3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIUCAHUs, HUCIOIb3Ysd
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

pacmo3HaBaTb MPOCTBIC TCXHUYCCKHUE yCTpOﬁCTBa U UBMCPUTCIIBHBIC
HpI/I60pBI 10 CX€MaM U CXEMAaTUYHbIM pHUCYHKaM, COCTABJIATH CXEMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W IapaJlyICIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaUYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

NPUBOAUTH TNpPUMEPHl (HAXOAUTh HWHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOTO0  HCIOJIb30BaHMS  (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KM3HM s obOecrieueHUs: 0e30MacHOCTH  IpU

oOpamieHun ¢ TNpuOOpaMd M TEXHUYECKHUMH YCTPONCTBAMH,




COXPAaHEHHUS 3[0pOBbS M COOJIOACHHS HOPM DSKOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.17

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NIECKOTO COICPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMECIOIUXCS 3HAHUH U TIyTEM CPaBHEHUS
JIOTIOTHUTEIFHBIX WCTOYHUKOB BBIACIATH HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

WCIIOJIb30BaTh TMPH BBINIOJHEHUHM Y4YeOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPIKAaHUS, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HHTepHeT; BIaneTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(DOPMALIUY U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTb COOCTBEHHbIE NUCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas uHMHOPMALUI0O U3 HECKOJIbKHX HCTOYHHKOB
(U3MYECKOTO COJepKaHUs, B TOM YHUCJE MyOIUYHO MPEICTABISATH
pe3yJIbTaThl IPOEKTHOM WUJIM UCCIEN0BATEIbCKOMN NESITENBHOCTH, IPU
3TOM TPaMOTHO HCIIOJb30BATh M3YyYECHHbIM MOHATUHHBIN anmapat

Kypca pU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

IIPpH BBIIIOJIHCHUHA y‘~I€6HI>IX IMPOCKTOB U I/ICCJICI[OBaHI/If/'I (1)I/I3I/I‘-IGCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTH B T'pynIie B COOTBETCTBHUHU C
IOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTb 3a BbIIIOJHCHHUCM IIJIaHa
I[eﬁCTBHﬁ n KOPpPCKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaAd B JACATCIBHOCTHL TIPYIIIbI, BBICTPANBATDH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTb

paspeniath KOH()IUKTHI

9 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3yindaTth ABJICHHA 10 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SBJICHUC

13

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (pI/I3I/ILIeCKI/IX SIBIICHUI B

OKpY’KarollleM MHpe, B TOM 4Hclie pu3ndeckue sBJICHUs B IPUPOJIE,




IIPU 3TOM MEPEBOANUTD MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIICIATh

CYLIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

14

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKHUE SIBICHHUA,
UCTIONB3Ysl (pU3MUecKHe BEIUYUHBI, MPH OMNHUCAHUU MPABUIBHO
TPaKTOBaThb  (U3UYECKUH  CMBICT  HUCIOJNb3YEMBIX  BEIWYHH,
0003HAUYeHUs] U EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUThH
(GbopMyJBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYIO0 BEIUYHUHY C
JIPYTMMH BETMYUHAMU, CTPOUTD I'paUKH N3YUEHHBIX 3aBUCUMOCTEN

(hU3HYECKUX BEIUYUH

1.5

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA U IIPOLECCCHI,
HCIIOJIB3Ysd HU3YYCHHBIC 3aKOHBI, IPpU OTOM JaBaTb CJIIOBECCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allMChIBAThb €ro MaTrcMaTHU4YCCKOC

BBIPAKCHHE

1.6

OOBSICHATH (PU3UYECKHE MTPOIIECChI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPHUCHTHPOBAHHOTO XapaKTepa:
BBISIBJISATh IPUYMHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSCHCHUE U3
2 — 3 JIOTMYECKHX MIaroB ¢ MOMOMIbI0 2 — 3 M3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3a7auyu (OmMUparolrecs Ha cucrtemy u3 2 — 3
YpaBHEHUI), WCIONB3ysl 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBUSA 33Ja4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBISABISATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs, MPOBOJIUTHh PACUYEThl U OILEHUBATh PEATUCTUIHOCTD

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

1.8

pacro3HaBaTh IMPOOJEMBbl, KOTOPbIE MOXKHO PELIUTh IMpPHU MOMOIIN
(U3MUECKUX METOJIOB, UCTIOJIB3YS OIMCAHUE UCCIIeIOBAHMS, BBIIEIISATH
MIPOBEPSEMOE TIPEATIONIOKEHNE, OLICHUBATH IPABUIIBHOCTH MOpsAKa
IIPOBEJICHUST MCCIIENOBAaHUs, [eJaTh BBIBOJABL, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOJCHHI U OTTBITOB

1.9

MPOBOJIUTH OTBITHl 10 HAOIOACHUIO (DU3WYECKHUX SIBICHUH WIIH
(U3NYECKUX CBOUCTB TeJl: CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY U3
n30bITOYHOr0 Habopa 000PYy0BaHMS, OMUCHIBATh XOJ ONBITA U €T

pe3yabTaThl, GOPMYITUPOBATH BBIBOBI




1.10

MPOBOJIUTh TIPU HEOOXOTUMOCTH CEPHIO TIPSMBIX H3MEPEHUH,
OTIpeNieNiAs cpelHee 3HAueHHEe M3MepsieMOi BeIMYMHBI ((POKyCHOE
paccTositHue coOuparoiel JuH3bl), 000CHOBBIBATh BHIOODP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

1.11

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEITHYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEOBAaHHE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH pPE3yJIbTaThI
MOJTY4YEHHOH 3aBUCHMOCTH (PM3MYECKUX BEIUYMH B BHUJE TAOIHIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHNA

1.12

IIPOBOJIUTh  KOCBEHHbIE M3MEpPEHMs  (U3UUYECKUX  BEJIMYMH:
IUTAHUPOBaTh ~ HM3MEpPEHHs,  CcoOMparb  JKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CIEAys INPeI0OKEHHON
WHCTPYKLWY, BBIYMCIATH 3HAYCHHWE BEJIIMYMHBI U AHAINW3UPOBATH
[IOJIyYEHHBbIC PE3yJNbTaThl C YYETOM 3aJAHHOW IOTPELIHOCTH

U3MEPEHUIN

1.13

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1abopaTOpPHBIM 000pyTOBaHHEM

1.14

pa3nuyaTb OCHOBHBIC MPU3HAKU M3YyUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEUHBIH
HWCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKIIOHHAs MOACIIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh NPUHLUIIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUs, HUCIOIb3Ys
3HaHHUS O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  NpUOOpOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUI B TNIOCKOM

3epKaie 1 coOuparomieit TuH3e

1.17

MPUBOJIUTh TpUMEPHl (HaXOAWTh HWHQPOPMALMIO O MpPUMEPAX)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKMX ~ 3HAHMA B
MOBCETHEBHON JKM3HM JuId oOecriedeHusi Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C HpI/IGOpaMI/I n  TCXHHUYCCKHUMHU yCTpOﬁCTBaMI/I,




COXPAaHEHHUS 3[0pOBbS M COOJIOACHHS HOPM DSKOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NIECKOTO COICPIKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (DOPMYITUPYS MOUCKOBBIN 3apOC,
HaXxOIUTh MyTH ONPEACICHUS JOCTOBEPHOCTH  IOJYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMCIOIIUXCS 3HAHWHA U JIOTOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJb30BAaTh IIPU BBHINOJIHEHUM YYEeOHBIX 3aJaHuUil Hay4HO-
MOMYJIAPHYIO JIUTEpaTypy (pU3HuecKoro comeprkaHusi, CIpaBOYHBIC
MaTepuainsl, pecypcsl cetu MHTepHeT; Binaaers npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3zoBaHus HHOOPMAIH U3 OTHON

3HAKOBOM CHCTEMEI B APYTryro

1.20

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOINCHHUS Ha
OCHOBe HMH(pOpPMAIUU M3 HECKOJIBKHX HCTOYHHKOB (PHU3UUYECKOTO
COJICpKaHusl, IMyOJIMYHO TIPEJCTABIATh PE3yIbTaThl IPOSKTHOW WIIH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, HpPH  3TOM  TI'PaMOTHO
WCMOJIb30BaTh HM3YYEHHBIM TNOHATHUMHBIA anmapar HW3y4aeMoro
pasnena (U3MKH U COMPOBOXAATH BBICTYIUICHUE IPE3EHTAINe C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

IIPpH BBIITIOJIHCHUHA y‘IG6HBIX IMPOCKTOB U HCCHGI{OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTH B T'pynIie B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMU 3ajgadaMM, CJICIUTb 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ n KOPpPCKTUPOBATH €ro, aJICKBATHO OIICHNBATDH
COOCTBEHHBIH BKJIaAd B JACATCIBHOCTb TIPYIIIbI, BBICTPAHNBATDH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTb

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pasjgena

Kox
3JIEeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHUPA

1.1

®usvka — Hayka O NpUpoAE. SIBIEHUS NPUPOIBIL.
dusnyeckue ABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenMUuHBL. M3MmepeHue (U3HUECKUX
BenuuuH. @Dwusnueckue npubopel. [lorpemHocTs

n3MepeHuil. MexayHapoaHasi cucTemMa eJIMHUIL

1.3

EcrecTBeHHOHAYYHBII METO/] MTO3HAHMS: HAOIIOACHHE,
IIOCTAHOBKA Hay4YHOI'O BOIPOCA, BBIABM)KEHUE THIIOTES,
9KCIIEPUMEHT IO IIPOBEpPKE TUIIOTE3, OOBSICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

1.4

Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

1.5

[IpakTuueckue padbOTHI:

##HPar###13mepenne paccTosSHUH.
#H##Par###l3mMepenne 00b€Ma KUJIKOCTU U TBEPIOTO
Tena.

#H##Par##H##0OnpeneneHue pa3MepoB MaJIbIX TeJl.
##HPar##H#13mepernre  Temrepatypbl MpH  HOMOIIU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

##HPar##H#CTpoeHne BelecTBa: aTOMbl M MOJEKYJIbI,
ux pasMepbl. ONbITHI, JOKa3bIBAIOUINE TUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#Hi#Par### ] pmkenne  dactun — BemectBa.  CBS3b
CKOPOCTH JBIDKCHHS 4YacTHIl C TEMIIepaTypowu.

BpoyHnoBckoe nBuxkenue, nupdysus




2.3

BzanmopeiicTBre 4acTHIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKNBAHHUC

2.4

##H#Par### ArperatHole COCTOSIHUS BEILECTBA:
CTpOEHHE  Ta30B, KHUIKOCTEH U TBEPABIX
(kpucTajuiMueckux)  Tel.  B3auMocBs3p  MEXIy
CBOWCTBAaMM  BELIECTB B  pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPDHBIM CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEbI

2.6

[IpakTuueckue padbOTHI:

#H##Par###0O1eHka TnaMeTpa aToMa METOJIOM PSIOB (C
UCIoJib30BaHueM (otorpaduii).

#HAPar###0neITel 10 HAONIONEHHWIO  TEIUIOBOTO
pacIIMpeHus ra3oB.

#HAH#Par#H###OnbITel 10 OOHAPYKEHHUIO JCHCTBHS CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBVDKEHUME U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
##H#Par###Cxopocte.  CpenHsis ~ CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHMH. Pacuér myTu M BpeMeHu
JIBUKEHUSI
SIBnenue nHepuuu. 3aKOH MHEpUUH. B3anMonelictBue
3.3 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par#t# lnotHocTh BemiecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cwia ynpyroctu u 3akoH ['yka. M3Mmepenue cuiibl ¢
' MTOMOLIBIO JUHAMOMETPA
3.7 ###Par##Bnenue tarorenus u cuia Tskectu. Cuiia
' TSDKECTH Ha APYTHUX IU1aHeTax. Bec rena. HeBecomocts
38 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.

Tpenue B IpUpoe U TEXHUKE




3.9

#H##Par###Cnoxxenrue Ccuj, HANpPaBJICHHBIX IO OJTHOM

psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKCHHS
(wapuka B KHJIKOCTH, MOJEIM 3JIEKTPUUYECKOTO
aBToMOOWIIA U Tak janee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBXKEHHSI Opycka WM MIapHKa 10
HaKJIOHHOM TuIocKocTH. OmpeneneHue IUIOTHOCTU
TBEPIOro  Tena. OneIThl,  JEMOHCTPHUPYIOILIUE
3aBUCHMOCTH pacTshKeHus (aedopmaiun) npy>KuHbl OT
MPWIOKEHHON cuiibl. ONbITB, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tela U

XapakTepa CONPUKACAIOIIUXCS IOBEPXHOCTEN

3.11

du3nuecKue ABICHUS B IPUPOJE: IPUMEPHI JBIKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KHBOM M HE)KUBOM IPUPOJE,

ILCIZCTBHC CHJIbI TPCHUA B IIPUPOAC N TCXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

TIABJIEHME TBEP/BIX TEJ, )KUIKOCTEI 1 TA30B

4.1

Hasnenue TBEpAoro Tena. CrocoObl yMEHBIIEHUS U

YBCIIMYUCHUA JABJICHUSA

4.2

JlaBnenue Trasza. 3aBHCUMOCTH JIaBJIGHHUSI Traza OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaya gaBneHus TBEPABIMU TEIAMU, JKUIKOCTIMH U

razamu. 3akoH Ilackamns. IIlHeBMaTHUeCKHE MaIIMHEI

4.4

3aBUCHUMOCTH JaBJICHHUA JKUJIKOCTH OT I‘J'Iy6I/IHI>I.
I'mppocratnyeckuii  mapajokc. Coobmaromumecs

cocynsl. ['mapaBinueckre MEXaHU3MbI

4.5

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBaHMSA BO3IYIIHOH OO0OJOYKH
3emuu. OneIT Toppuuemnnn. 3aBUCUMOCTh
aTMOC(EepHOr0 JaBIEHHUs OT BBICOTHI HAJ YpPOBHEM

Mops

4.6

N3mepenue armocdepnoro mapneHus. [Ipubopsl mmns

M3MEPEHHS aTMOC(PEPHOTO JTaBJICHUS




4.7

JlelicTBuE XKUAKOCTA M Tra3a Ha MOTPYXKEHHOE B HHUX
Teno. BelTankuparomas (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[naBanue ten. Bo3ayxornaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT
00béMa TOrpyKEHHOW B IKMIKOCTh YacTH TeJja.
OrnpeneneHre BBHITAIIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha TeJlo, MNOrpykéHHoe B KUAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJIO B JKMJIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBL, ICHCTBYIOLICH Ha TEJIO B )KHUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B )KMJIKOCTh 4AaCTHU Te€Ja U OT IJIOTHOCTU
xunakoctu.  KoncTpympoBanue — apeomerpa WM
KOHCTPYMPOBAaHUE JIOAKM U  OmpejelieHue  eé

Irpy30104bEMHOCTH

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(epHOrO JaBJiEeHWs Ha JKUBOM OpraHU3M,

TJIaBaHUE PHIO

411

TexHuyeckue yCTpPOHCTBA: COOOINAIOIIMECS COCYBI,
YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,

apeomerp

PABOTA, MOIIIHOCTD, SHEPT' U

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

£ 3 IIpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' TUTOCKOCTH. [IpaBuito paBHOBECHsI ppryara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe  mpaBuiao»  MexaHukd. Koaddunument

9.5 MOJIE3HOTO  JeWcTBUA ~ MexaHu3MmoB.  [IpocTbie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN




5.7

Kunernueckas sneprust

5.8

IlonHnast mMexaHmdeckas OHEpPIus. 3aKOH HM3MEHEHUS U

COXpPaHCHUA MEXaHUYECKOM OHCPIrun

5.9

[IpakTuueckue padbOTHI:

###Par#H#Onpenenenue paboTbl CUIIBI TPEHUS IpU
pPaBHOMEpPHOM JBIDKEHHUU Tejla MO TOPU30HTaIbHOU
noBepxHocTU. MccnenoBaHue ycClnoBUH paBHOBECUS
pbryara. Msamepenue KIIJ[ HaKJIOHHOW MJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUsI MEXaHUYECKON IHEPTUn

5.10

dusznueckue SBICHUS B IOpupoac: pbldaru B TCIIC

YCJIO0BCKa

5.11

TexHu4eckue yCTpOMCTBA: pblYar, IIOABUKHBIM H
HEMOJBY)KHBINA OJIOKH, HAKJIIOHHAS TNIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kona
pasaena

Kona
JIEMEHTAa

HpOBepﬂeMble IJIEMEHTDBI COACPKaAHUA

TEIIIOBBIE ABJIEHUA

6.1

OCHOBHBIC TIOJIOXKCHHS MOHCKyanHO-KHHCTH‘-ICCKOﬁ
TCOpPHUU CTPOCHHA BCIICCTBA. Macca wu pasMEphbI
MOJICKYIJI. OHI)ITI)I, IMOATBCPKAAIOIIME  OCHOBHBLIC

MIOJIOKEHUS MOJIEKYISIPHOKMHETHYECKON TEOpUHN

6.2

Mogenmu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
cocTosiHMM BemecTBa. Kpucrananueckue 1 amopgHbIe

TCIIa

6.3

OOBbsicHeHHE CBOICTB Ta30B, KHUJIKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIOKEHUM MOJIEKYJIIPHOKMHETHYECKOU

TEOpUHn

6.4

CMaunBaHue U KalMUJUJTISIPHBIC ABJICHUA

6.5

TennoBoe pacIipCHUC U CKATUC




Temneparypa. CBsA3b TeMmepaTypbl €O CKOpPOCTBIO

>0 TEIIOBOT'O AIBUYKEHMSI YaCTHUI]
BuyTpennsiss ~ sHeprus. CrocoObl  U3MEHEHHus
6.7 BHYTPEHHEH SHEpruM: TeIUIoNepenadya U COBEPLICHUE
paboThI
6.8 Buppl TEeIUIoNepelauu: TEIUIONPOBOAHOCTb,
' KOHBEKIUS, U3ITyYeHHE
KonnyectBo  TemnoTel. YaenbHas — TEIIOEMKOCTb
6.9
BELIECTBa
TemsooOMeH u TEmIOBOE paBHOBECUE. YPaBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHne U  OTBEpAECBaHHE  KPUCTAIUIMUECKUX
. BELIECTB. Y I€JIbHAs TEIUIOTA IUIABICHUS
[TapooOpazoBanne u  KoHAeHcauus. Mcnapenue.
6.10 Kunenne. VYpenpHas Temiora mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(PEPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIMBA. Y IebHasl TENJI0Ta CTOPAHUS
[Mpuanunsr  pabotel  TeruioBbix apuratenend  KITJL
6.15 TEIUIOBOTO JABUTaTeis. TerIoBble IBUTaTENN U 3alUuTa
OKpYKaroIleu cpebl
3aKkOH COXpaHEHHs M TPEBpallleHUus DJHEPruu B
6.16
TEIUIOBBIX ITpoLeccax
[IpakTuyeckue paboOTHI:
#HHPar##H#OnpITel IO OOHApYXKEHUIO JIEHCTBUSA CHUIT
MOJIEKYJISIPHOTO TIPUTSKEHHUS.
6.17 #AH#Par#H##ONbITEL 1O  BBIPAILIMBAHUIO  KPUCTAJIOB

MTOBapEHHOM COM UITH caxapa.
#HHPar###OnbITEI 100 HAOMIONEHUIO  TEIUIOBOTO

pacUIMpPEeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.




#H##Par###OnpenencHue naBieHUs BO3IyXa B OallJIOHE
HIIpuIa.

H#HHHPar###0OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
JABJICHHUS BO3JyXa OT ero o0bEMa M HarpeBaHUS WU
OXJIAXKICHMSI.

#H##Par#H#1 Iposepka THUTIOTE3bI JUHEHHOMN
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIEPaTypHI.
###Par###HaOmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPTUU Tella B pe3yJibTaTe TEIIonepeaayu U paboThl
BHECIIHUX CHJI.

#HH##Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA MpU
CMEIIMBAHUH XOJIOTHOW U ropsiueid BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHL,
MOJIYYCHHOTO BOJIOH TPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHIPOM.

#H##Par#H#Onpenenenue  yIenbHON  TEMJIOEMKOCTH
BEIIECTBA.

###Par##lccnenoBanue mporecca UCIapeHus.
###Par#H#OnpeneneHue OTHOCUTEIBHOW BIAXXHOCTH
BO3/IyXa.

###Par##Onpenenenue YAEIbHOU TEMJIOTHI

IIJIaBJICHUA JIbAA.

6.18

dusnueckue SBIEHUS B TMPUPOJIE: TOBEPXHOCTHOE
HaTsOKEHUE W KaNmWJUIIPHBIE SIBJICHUS B TPUPOJE,
KpUCTAJLIBI B IpUPOJE, n3nyuenne CoHila, 3aMep3aHne
BO/IOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, uHesl, CHeTa.

6.19

TexHu4eckue yCTpOMCTBA: KaNMWLISAPBL, HPUMEPHI
HCIIOJIb30BAaHUS KPUCTAIIOB, )KUIKOCTHBIA TEPMOMET,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.




OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onektpusanus Ten. [[Ba posa 31eKTpUUYECKUX 3apsa0B
B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kynmona
7.2 (3aBUCUMOCTDH CHJIbI B3aUMOJICHCTBHS 3apsSKEHHBIX TEI
OT BEJIMUMHBI 3apS0B U PACCTOSHUS MEXKTY TEIaMH)
DnexTpuueckoe noJe. HanpspokénHocTs
7.3 anekTpudyeckoro mnonsd. [lpuHnmn cynepno3unuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenn »snektpuyeckux 3apsAnoB. DJIeMEHTapHBIM
7.4 anekTpudeckuid 3apsan. Ctpoenue atoma. [IpoBogHuku
U TUDJICKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- DONEeKTpUYECKHiI  TOK. YCJIOBHS  CYIECTBOBaHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOTO TOKa
JeiicTBus 3IEKTPUUYECKOTO TOKa (TemoBoe,
1.7 XUMUYECKOE, MArHUTHOE). OJIEKTPUUECKH TOK B
KHUJKOCTSX M ra3ax
- Onexktpuueckas uenb. Cuna Toka. IDIEKTPUUYECKOE
' HarpsKeHue
29 ConpoTuBieHue MIPOBO/IHUKA. VnensHoe
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa 1t yyacTKa [enu
[locnenoBarenbHOE W TapalieIbHOE COEIUHEHUE
7.11
MIPOBOTHUKOB
Pabota w MOITHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
213 DNeKTpuUecKue e U MOTPEOUTENH AIEKTPUUECKOM
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[ToctossHHBIE MarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
215 MaruutHoe mnone. MarHuTHoe mojie 3eMiIM U €ro

3HAa4YCHUC OJIA )KU3HHU Ha 3emire




7.16

OmnbiT Opcrena. MarHuTHOE MOJIE BJIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHUKE

7.17

JlelicTB€ MarHUTHOIO IOJI HAa NPOBOJHHUK C TOKOM.
DneKTpOoABUTaTENb IOCTOSSHHOTO TOKa. Mcrionb3oBaHue
JJIEKTPOJBUIaTeIed B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOpTe

7.18

OnbiTel  @apajnes. SBieHue  AJIEKTPOMArHUTHOM

unaykuuu. [Ipasuio Jlenma

7.19

DIeKTpOTreHeparTop. CriocoOsr MOJTyYEHUs
AJCKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIrun

7.20

[IpakTryeckue paboTHI:

OmnbITH 10 HAOJIIOJCHUIO 3IEKTPU3ALMU TeJI MHIYKLIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue NENCTBHSA DJIEKTPUYECKOrO IO HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mpoBepka pabOThl AIEKTPUUYECKON LIEMU
MTOCTOSTHHOTO TOKA.

W3mepenune u peryanpoBaHnie CHITBI TOKA.

W3mepeHue u peryaupoBaHue HapsHKeHUs.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4epe3 pe3ucTop, OT CONPOTHUBIECHHS pe3UcTopa U
HaNpsDKSHUS Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPHPYIOILINE 3aBUCUMOCTb
JIEKTPUUYECKOTO COMPOTUBICHHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUTOMIATN TIONEPEYHOTO CEYCHHUS M MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUH TIpU
MOCTIeIOBATEIbHOM COEAMHEHUH JIByX PE3HCTOPOB.
[IpoBepka npaBuiia it CUJIBI TOKA NMPU HapalIeIbHOM
COeMHEHUN pe3uctopoB. OmnpeneneHue padOTHI
UIEKTPUUECKOTO TOKA, HAYILIEro Yepe3 pe3ucTop.
OmpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,

BBIIEIISIEMO Ha pe3ucrope. HccnenoBanue




3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUYKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHUTHOTO B3aUMOICUCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOrO MOJIS
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paznenenun. MccnenoBanue 1eUCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJCICTBUSA KaTYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa M HalpaBlIeHUs TokKa B Karywmke. HM3ydeHue
JENUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KoncrpyupoBanue u U3y4YeHUE paboTsl
3IIEKTPOJIBUTATEIIS. HN3zmepenue KII
3JEKTPOJIBUTAaTEIbHONM  yCTaHOBKU.  OmNBITBI 1O
HCCIIEA0BAHUIO SIBJICHUS AJIEKTPOMArHUTHOMN
WHIYKIUHA: HWCCIEAOBAaHUE WM3MEHEHMM 3HAYCHHUS W

HaIpaBJICHUA UHAYKIUOHHOT'O TOKa

7.21

Ouznyeckue SBICHUS B MPHUPOJAE: DIEKTPHUUECKHE
SBIIEHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Aper( MoT0CoB,
POJIb MAarHUTHOTO ITOJIA IJIA ’)KU3HU Ha 3CMJ'I€, IOJISIPHOC

CHUAHHC

7.22

TexHnyeckue ycTpoiCTBa: 3JIEKTPOCKOIN, aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUHK IEKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeJIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, JJIEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJTIACC

Kon

paszzuena

Kon

DJICMCHTAa

HpOBepﬂeMHe 9JICMCHTHBI COACPKaHUA




MEXAHWYECKUE ABJIEHUA

MexaHndeckoe JBUXKCHUC. MaTepI/Iaanaﬂ TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKCHHE
###Par#t#HepaBHoMepHOE IIPSAMOJIMHEMHOE
8.4 nBkeHue. CpeHss 1 MTHOBEHHAs! CKOPOCTh Tejla IIpU
HEPaBHOMEPHOM JIBUKCHUU
8.5 Yckopenue.  PaBHOyCKOpEeHHOE — MpsIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #H#Par###CBooOonHoe magenue. OneITel [Nannnes
###Par##PaBHoMepHOE IBUKEHHE MO OKPY>KHOCTH.
8.7 [lepuon u yactora oOpaiuenus. JIunelinas u yriosas
ckopocTu. LleHTpocTpeMuTeIbHOE YCKOPEHNE
8.8 [lepsniii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 #HH#HPar### [puHUUI CynIEepIIO3UITUU CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
#HPar##H#Cunia TpeHUs: cuila TPEHHsI CKOJIbKEHUS,
8.13 CHJIa TPEHHS TTOKOS, IPYTHE BUIBI TPEHUS
8.14 ##HPar##H#Cuna  TsHKECTM M 3aKOH  BCEMHUPHOTO
' TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUS
815 Hewxkenne r1ianetr Bokpyr Comama.  Ilepsas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U meperpy3ku
8.16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
8.17 #H##Par#H##PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHON
' ochl0 BpaiieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynbse Tena. 3Menenune ummynbca. Mnyssc cuiel
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 #i#ParfH##PeakTUBHOE ABM)KEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb




8.22

Pabora cunm Tsxkectu, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

HOTGHHI/I&HBHaSI SOHEprusa TCjIa, IMOAHATOrO Hal

IIOBEPXHOCTHIO Seman

8.24

[ToTreHnmanpHast SHEPTUS CKATON IPYKUHBL

8.25

#i##Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPrUu

8.26

##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKON dHEprun

8.27

[IpakTryeckue pabOTHI:

OrmpeneneHne cpeiHel CKOPOCTU CKOIBKEHHUST OpycKa
WIH JIBUKCHUS INApUKa MO HAKIOHHOW IUIOCKOCTH.
Omnpenernenne yCKOPEHUs Tella MPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHH IIPH
pPaBHOYCKOPCHHOM  JIBIDKCHMHM  0€3  HadalbHOM
CKOpOCTH.

[IpoBepka THIIOTE3BI: €CJIM TNPU PABHOYCKOPEHHOM
JBYKCHUH 0€3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psA7 HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

Uccnenosanue 3aBUCHMOCTH CHUITBI TpPEeHHUS
CKOJIB)KEHUSI OT CHJIBI HOPMAJILHOTO JIABJICHHSL.
Omnpenenenre KOdPPUIMEHTa TPEHUS CKOIBKECHHUS.
Omnpenenenne XECTKOCTH TpYXUHBL Ompenenenue
paboThl CUIIBI TPEHUSI MPH PABHOMEPHOM JIBUIKEHUU
TeJla TI0 TOPU30HTANBHOM MOBEpXHOCTH. OnpeenieHne
paboThl CHJIBI YOPYTOCTH TIpH TOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJBM)KHOTO W TOJIBHIKHOTO

OJIOKOB

8.28

Du3nYECKUE SBJICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI,
JnB>KeHue TuiaHeT COJTHEYHOM CUCTEMBbI, pEaKTUBHOE

ABUKCHUC KUBBIX OPraHU3MOB

8.29

TexHuueckue yCTpOWCTBA: CHHAOMETpP, JaTYUKHU

TMIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUSA, PAKCTHI

MEXAHWYECKUE KOJIEGAHHMA 11 BOJIHBI




9.1

KoneodarensHoE JIBIDKECHUE. OcCHOBHEIE
XapaKTepUCTHKU  KOJeOaHWi: Tepuoja, YacToTa,

aMIINTYy da

9.2

MaremaTuueckKuidi U NPYXUHHBIA ~ MasTHUKH.
[IpeBpamienue  sHepruv  HpU  KoJeOATEIbHOM

JABHXCHHUU

9.3

3aryxatomme kojeOaHus. BeiHyXIeHHbIE KoJeOaHMs.

Pe3onanc

9.4

Mexannueckue BoaHBL. CBoOHCTBA MEXaHUYECKUX
BoJiH. [IponmonpHble M momepedyHbie BOJIHBL. JnuHa
BOJTHEI u CKOpPOCTb eé pacrnpoCTpaHCHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

9.5

3Byk. ['poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wndpa3Byk 1 yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacToThl W Hepuoja  KoyieOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHve 4YacToThl W Hepuojia  KoyebaHui
MIPYKUHHOTO MasATHUKA

WccnenoBanne 3aBUCMMOCTH IepHOJa KoyieOaHMM
MOJIBEIIEHHOTO K HUTH TIpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH IepHoJa KoyieOaHMM
IIPYKUHHOTO MasATHHKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoiebaHMi  TIpy3a,
MIOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
NpYXUHBL.  V3MepeHue ycKOpeHus CBOOOJHOTO

naacHus

9.8

dusndyeckue SBICHUS B IpHUPOAC: BOCIIPUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiicMUuYecKue BOJIHBI,

LlYHaMH, X0

9.9

Texnuueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

yIBTPa3ByKa B OBITY U TEXHUKE

10

DJIEKTPOMATHUTHOE TTOJIE U QJIEKTPOMAT'HUTHBIE BOJIHBI




10.1 DNeKTPOMarHuTHOE 1oJie. DNEeKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupoja cBera. CKOpocTh CBeTa.
' BosHOBBIE CBOMICTBA CBETa
[IpakTuueckue padboOTHI:
10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIILI0 MOOUIIBHOTO TenedoHa
Ousnyeckue SBICHUS B MNpHUpPOJE: OUOJIOTHYECKOE
10.5 JIeCTBUE  BUIMMOTO,  yJIbTPapHUOJIETOBOTO  H
PEHTTEHOBCKOTO M3TyUYCHHM
106 Texauueckue YCTpOWCTBA:! HCIIOJIb30BaHUE
' ANIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBast mozens cBera. MicTouHMKY cBETa
11.2 [IpsiMonuHEHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KEHMs CBETa
114 IIpenomsienne cBera. 3aKOH IIPEJOMIICHUS CBETA.
' [losiHOE BHYTpEeHHEE OTpaKeHHE CBETa
115 JIunza. Xop sydel B JIMH3E
116 Ontuueckast cucrema Qoroarmnapara, MUKpOCKona U
11 ' TeJecKoIa
117 I'maz kak onTuyeckass cucreMa. bauzopykocTs u
' JaJIbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTel HetoTOHA.
' Ciio)keHne CneKTpalIbHBIX IBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
#H#Par###1ccnenoBanue 3aBUCUMOCTU yria
11.9 OTpaXEHUs CBETOBOTO JIy4a OT yIJia MaJeHus.
##HPar##H#l13yueHne XapakTepUCTHK H300paKeHUS
IpeMeTa B IJIOCKOM 3epKalle.




#H#Par###1cciienopanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO JIyya OT yrja HaJeHUs Ha
IPaHMIIE «BO3JYyX — CTEKIION.

###Par##lonyuenne u300pakeHU C IOMOUIbIO
coOuparomiei JIMH3bI.

###Par###Onpenenenue (HOKYCHOrO pacCTOSIHHUSI U
OINITUYECKOH CHIIbI COOMpAOILEH JINH3BI.
#HPar##H#OnbITel IO pa3lioKeHUIO OeJoro CBeTa B
CIIEKTP.

#H#H#Par###OnbIThl 10 BOCIPUATUIO 1[BETA MPEIMETOB

P UX HAOJIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI

dusznyeckue ABICHUS B npupoAc: 3aTMCHHA COJ'IHI_Ia n

11.10 JIyHBI, IBETA TEJ, ONTHYECKHE SIBJICHUS B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHU A
121 OmnbiTel Pesepdopna u 1uiaHerapHas MOZAETb aToOMa.
' Mogens aroma bopa
122 Hcnyckanue u norjiouieHre cBera atToMoM. KBaHTBHI.
' JInnenyaTsle CIIEKTPHI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMMa-u3IyyeHHs
124 Crpoenue aromHoro sapa. HykinoHHas wmonenb
' aTOMHOTO siipa. M30Tons!
12 125 PanuoaxTtuBHbIe npeBpaiienusd. [lepuoa nomypacnana
' aTOMHBIX 7P
126 SAnepHble peakuy. 3aKOHBI COXPAHEHUs 3apsAA0BOr0 U
' MaccoOBOT0 YHCEI
OHeprusa cBsA3M aTOMHBbIX sfep. CBs3p Macchl U
12.7
SHEPrUu
128 Peakuumn cunTeza u peneHus sugep. VcrouHuku
' sHepruu CoJHIIA U 3BE3]T
129 Snepnas osHepretuka. JlelcTBUE paaMOaKTUBHBIX

H3queHHﬁ Ha JXUBBIC OPTraHU3MbI




12.10

[IpakTrueckue pabOTHI:

HaGmroieHne CIUIOMIHBIX W JIMHEWYaTBIX CIIEKTPOB
W3ITYYCHUS.

HccnenoBanne TpeKOB: M3MEPEHHUE SHEPTUU YACTHIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOTO (poHa

12.11

@usnyecKkue SBICHUSA B IPUPOJE: ECTECTBEHHBIN
pPaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE JIy4u,
PaaUOAKTUBHOE W3JIyYEHUE INPUPOJHBIX MHUHEPAJIOB,
JEICTBUE PAaJUOAKTUBHBIX HM3IYy4YEHUH Ha OPraHU3M

YCJIO0BCKa

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VMHJMBHUyaJIbHBIA TO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHsI OCHOBHO# 00pa30oBaTe/ibLHOI
NPorpaMMbl OCHOBHOI0 0011ero odpaszopanusi Ha ocHose PI'OC

[lonumanue ponu (PU3MKK B  HAYYHOM KAPTHHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUH O 3aKOHOMEPHOMH
CBSA3U U IIO3HABAEMOCTH SIBJICHUU IIPUPOJIBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeld poiu GU3MKK B Pa3BUTUHU
€CTeCTBEHHBIX HAayK, TEXHHKH U TEXHOJOTHA, 00 SBOJIOLUHU
(bu3MYeCcKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHNE IPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBHKEHHUU Kak
crocobe CyIecTBOBaHMS MaTepuH, 00 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHMs BEIIECTBA, O (U3UYECKOH CYIIHOCTU SBICHHUN
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE pa3Jin4yarh SBJICHUS IO OIHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHME paclio3HaBaTh INPOSBICHHE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUH B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMH IOHATHMHOIO armapara U CHUMBOJIMYECKOTO
A3bIKaA (1)I/ISI/IKI/I H HUCIIOJIB30BAaHUC UX IJIA PCIICHUA y‘—Ie6HBIX 3aaa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBaA TCI, (1)I/ISPI"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3YS (yHAAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

YMeHHue OIMCHIBaTh HU3YYCHHBIC CBOMCTBA Tel H (I)I/ISI/I‘{eCKI/Ie

ABJICHUA, UCITIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMM METOJOB HAy4YHOI'O IIO3HaHMSI C Y4ETOM
co0JIr0ICHHS TTPaBUII 0€301acHOTO Tpy/Aa: HalmroneHne PrU3nIecKux

SIBJICHUU:




YMEHHUE CaMOCTOATEIIBHO COOMPATh IKCIIEPUMEHTAILHYIO YCTaHOBKY
13 TaHHOTO Habopa 00OPYIOBaHUS IO MHCTPYKIIMU, OTIUCHIBATE XOJ]
OTIBITA ¥ 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOJIBI;
MMPOBCACHUC IMPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II\/JI (I)I/I3I/I‘-IGCKI/IX
BEIMYMH: YMEHUE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSTECIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEJIMYMHBI W aHAIM3HPOBATH TIOJIYYCHHBIC
pe3ynbTaThl ¢ Y4€TOM 3aJIaHHOW MOTPEIIHOCTH PE3YJIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHLBIX OKCIICPHUMCHTAJIbHBIX HCCJIGZ[OBaHHﬁ;
CaMOCTOSITENILHO COOMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IIpOBOAWTD HUCCIICO0OBAHUC 1o HUHCTPYKIHH, MMpeaACTaBJIATH
MOJIyYCHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BUIC TAOIHIl U
rpadUKoOB, YYMTHIBaTh IOTPELIHOCTH, JENaTh BBIBOJABI 110

pe3ylibTaTaM UCCIICAOBaHUA

[ToHnMaHWe  XapakTepHBIX CBOMCTB  (DU3MYECKHX  MOJeNel
(MaTepuanbHasi TOUKa, aOCOIIOTHO TBEPOE TEJIO, MOJACIIUA CTPOCHUS
ra3oB, KHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETapHAs MOJCIb aroma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHSATh UX IS

00BsICHEHUS (PU3MUECKUX TPOLIECCOB

YMenue o0bsACHATh (U3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYallMil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABISATH IPUYNHHO-CIIEICTBEHHBIE CBS3H
U CTpPOMTH OOBSCHEHHE C ONOpOoH Ha H3y4YEeHHBIE CBOICTBa
(bu3nuecKkux SBICHUN, (U3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMmeHnue pemath pacuéTHble 3afaud (Ha G6a3e 2 — 3 ypaBHEHHI),
WCIIONIb3Ysl 3aKOHBl U (OPMYJIbL, CBSI3bIBAIOIIME (PUINUYECKUE
BEJIMYUHBI, B YACTHOCTH, 3allMCHIBATh KPATKOE YCIOBUE 3a1auH,
BBISIBJISITh HEJIOCTAIOIIME JAaHHbBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HE00X0AUMBIE JUIs €€ PelIeHHs, UCIIOB30BaTh CIIPaBOYHbIE JaHHBIE,
MIPOBOJIUTH PAcCYETHl M OLICHUBATh PEAIHCTHUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONPENENATh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOTYYEHHON IPH PEIICHUH 3a7aun




YMeHue XapakTepu3oBaTb IPUHLUIBI JIEHUCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOIMYECKHX IPOLIECCOB 110 UX OIIMCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAUMBIe (U3NUECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONb30BaTh 3HAHHWS O (U3NYECKHUX SIBICHUAX B
MOBCEIHEBHON JKM3HH Ui oOecriedeHuss Oe30MacHOCTH IPHU
oOpamieHUu ¢ OBITOBBIMH  IpHUOOpaMHU W TEXHHUYECKUMU
yCTPOMCTBAMH, COXPAHCHHUS 3JIOPOBbS U COOJIOJICHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKpYXKAaIOIICH cpeje; NMOHWMaHHE
HEOOXOIMMOCTH TIPUMEHEHUS JOCTH)KCHUN (U3UKH U TEXHOJOTHI

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OmnbIT moWcKa, MpeoOpa3oBaHHUs M IPEICTABICHHUS WHPOPMALUU
(bu3n4ecKoro cojep’kaHus € MCIOJb30BaHMEM HH()OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTH; yMEHNE OLIEHUBATh JJOCTOBEPHOCTh
MOJly4YeHHON MH(pOpPMAaLMU Ha OCHOBE HUMEIOIUXCA 3HAaHUUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJB30BaTh IpHU
BBINOJIHEHUH YYEOHbIX 33JaHUN HAy4HO-TIOMYJISIPHYIO JIUTEPATypy
(hU3MYECKOTO CO/Iep KaHUs, CIIPABOYHbIE MaTepUabl, PpECYpPChl CETH
WntepHer; BnageHue 0a30BbIMM HaBbIKAMU  NPeOOpa3OBaHUS
nH(popMalMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaThb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT colepPKAHUSA
1 MEXAHUWYECKUE ABJIEHU S
11 Mexanuueckoe JABIWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCHUTEIBHOCTD JBH)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBHXKeHUE. CpeHss ckopocTh. Dopmyiia st
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE NPSIMOIMHEHHOE IBHKCHHUE. 3aBUCUMOCTh KOOPAUHATHI TEJIa OT
BPEMEHHU B CIy4ac PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU JUIsI MPOCKIUU CKOPOCTH, MPOCKIUH
MEPEMEIEHHS, IyTH, KOOPJMHATHI IPH PABHOMEPHOM MPSIMOJMHEHHOM
JIBYDKCHUH
3aBHCUMOCTh KOOPJIWHATHI TEJa OT BPEMEHU B CIy4yae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUYKCHUS:
5
Self)=vg, =i+ * %
dopMyIibl A1 MPOEKIUU MEPEMEIICHHUs, MPOSKIUH CKOPOCTH W TPOEKIINU
YCKOPEHUS IPU paBHOYCKOPEHHOM MPSMOJIHHEHHOM JIBHIKCHHH
2
14 .sx(r)=u{,x-a‘+ax-3.
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'paduku 3aBUCMMOCTH OT BPEMEHHU Il TPOCKIUH YCKOPEHHS, MPOCKIHH
CKOpPOCTH, TMPOEKIMK TEPEMEIIEHUs, KOOPAUHATHI TP PaBHOYCKOPEHHOM
MPSIMOJINHEHHOM JIBUXCHUU
CBoboanoe nagenue. ®opMyIibl, OMUCHIBAOIIAE CBOOOIHOE TAJICHUE Tela 110
15 BEPTUKAIM (IBM)KCHUE Teja BHHU3 WM BBEPX OTHOCHUTEIIHHO IMOBEPXHOCTH
3emin). ['paduku 3aBHCHMOCTH OT BpPEMEHH IS TPOCKIMH YCKOPEHHUS,




MPOCKIIUA CKOPOCTH W KOOPAWHATHI TMPH CBOOOJHOM TMAJCHHHM Tela TI0

BEPTUKAIN

CKopocTh paBHOMEPHOTO [JBHKEHHUS Tejla IO OKpyxHocTtu. Hampasnenue
CKOPOCTH.

@opmyiia I BBIYKMCIECHUS CKOPOCTH YEpe3 PaguyC OKPYKHOCTHU U MEPHUOJ

oOparnieHus:
2R
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HarmpaBieHue IEHTPOCTPEMUTENILHOTO

16 yckopenust. QopMyiia 11 BBIYMCICHHS YCKOPEHUS:
2
L
a,= _R
®opmyia, CBSI3bIBAIOIIAS IEPHOJ U YaCTOTY OOpAICHUS:
v = 1
T
Macca. I1notHocts Bemecta. Popmyia A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. ClokeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH
Ha Telo
Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 217 _P-I—Q
112 Tpenue nokos U TpeHue ckoibkeHus. Gopmyiia 171 BBIYUCICHHUS MOLYJIS CUTIBI

TPCHUA CKOJIBXXCHUA:




F_=u-N

Hedbopmanust Tenma. Ympyrue u Heynpyrue aedopmaiuu. 3aKOH YIpPyrou

nedpopmanuu (3axoH ['yka):

113  F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
my -1,
F=G —L1L 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
1.14
®opmyna A BBIYMCIEHUS CUIIbI TSDKECTH BOJIM3M moBepxHocTu 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 p=mo
Nmmynbe cuctemsl Teil. M3Menenne ummynsca. MiMiynbe cuisl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTON CUCTEMBI TEN:
1.16 P=nyUy +i, Uy =const
PeaktuBHOE ABMXEHNE
Mexanudeckas padora. @opmyria JJisi BHIYUCICHUS paOOThI CHJIBI:
A=Fsooso
MexaHndeckasi MOIIIHOCTb:
1.17
A
N==
r
Kunernueckast u notreHmanbHas sHeprua. Gopmysia st BEIYUCICHUS
KUHETUYECKON YHEPTUH:
1.18




Teopema o kuHeTnyeckoi 3Heprun. opmysa AJisi BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, MIOAHATOIO

Hag 3eMIIE:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOH aHepruu. Dopmyia sl 3aKOHA
COXpPaHEHHUs MEXaHUYECKOM HEePTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUJIO» MEXAHUKHU.
Peruar. Moment cwisl; M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToaBuxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,
n= Aﬂmma
A‘S&I‘Iﬂqﬁﬂﬂaﬂ
JlaBiieHue TBEpAOTO TETA.
dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
P=5
191 JaBnenue raza. ATMocdepHOe 1aBleHUE.
IMaapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+DP,
1.22 3akoH [lackansa. ['uapaBnuyeckuii npecc
3akon Apxumena. dopmyna i ONpeneNeHHs BBITATKUBAIOMICH CHIIBI,
123 JEUCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:




VcaoBue nnaBanus tena. [lnaBanue CYZ0B U BO3AYXOILJIaBaAaHUEC

1.24

MexaHnueckue KojaeOaHus. AMHJ'II/ITy,I[a, nepuoa M 4YacTtoTa KoJIe0aHMii.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M NIEPUOJ KOJIECOAHUIA:

1.25

MareMaTtnueckuii M IpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu Ipu

KoJie0aTeIbHOM JBHXXCHHUHU

1.26

3aryxatomue Konebanus. Bernyxaennsie konebanus. Pesonanc

1.27

Mexanunueckue BOJIHBL. [IpoaosibHbIE U TTONEpEYHbIE BOIHBI. JJIMHA BOJHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

Ah=v-T

1.28

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIC

nByx cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpenHel MIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
IPY>XUHBI, KOA(GGUIHMEHTa TPEHUS CKOJIbXKEHHUS; PadOThl CUIIbI TPEHHSI, CHIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU JBMKEHHs OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHus: Opycka IMpH JIBM)KEHUHU I10 HAKJIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl W Iepuoja
KoJie0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha phIyar;
paboThl CHJIBI YHPYTOCTH MpPHU MOABEME Ipy3a C MOMOUIbIO HEMOABHKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPH MOJABEME Ipy3a ¢ HTOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHON
YacTH Te€Ja U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT MAacCChI TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOIO JTABIEHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIIEHA
nedopManuy Npy>KUHbI; YCKOPEHUs OpycKa OT yTIila HaKJIOHA HalpaBIISIOLICH;
nepuoja (4acToThl) KOJeOaHUH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; MIepHOja
KoJIe0aHUH MPY>KMHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoieOaHU HUTSHOIO MasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

1.30

Dusuueckue AGNEHUS 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PASJIMYHBIMU

CKOPOCTSIMH B KHUBOM U HEXKUBOU IIPUPOJE, NTEUCTBUE CHIIBI TPEHUS B IPUPOJIE




U TEXHUKE, IMNPUIHMBBI U OTIMUBBI, IBUXXCHHC ILIAHCT ComHeuHon CUCTEMBI,
PCAKTUBHOC ABHUIKCHUC JKUBBIX OPTaHU3MOB, pbIdaru B TCJIC YCIIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOM OpraHu3M, IJIaBaHHC pBI6, BOCIIPHATHEC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IyHaMH, 3X0O

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYMUKHU ITOJIOXKCHHUA, PpAaCCTOAHUA U
YCKOpPpCHUsI, AWHAMOMETpP, IMMOAINMIIHUKH, PpaKEThl, pblyar, HO,HBH)KHBIP'I n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAaKJIOHHAA IJIOCKOCTb, NPOCTHIC MCXAaHHU3MbI B GBITy,

L3l COOOIIAIOLINECS COCYbl, YCTPOUCTBO BOAOMPOBOJAA, THAPABIMYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoOMEeTp, IXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOM TEOPHUH  CTPOCHHS

2.1 BeliecTBa. Mozenu TBEPAOIo, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

25 JIBuwxkenne yacTtul] BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YacCTHI[ C

' Temneparypoii. bBpoyHoBckoe nBuxenue, tupQysus

2.3 CMaunBaHUE U KaWUISIPHBIC SBJICHUS

24 TemnoBoe pacmupeHue u cxaTmue

2.5 TeroBoe paBHOBECHE

26 Buytpennsst sneprus. PaGora u Temsomnepenaya Kak crocoObl H3MEHEHHS

' BHYTPEHHEN SHEPIUU

2.7 Buap! Teronepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBo TemyioTel.  YaenbHas
TETIIOEMKOCTB:

2.8

O=cm(ty—t)
3aKoH COXpaHEHUs! PHEPTUU B TEIUIOBBIX IMpOIEccax. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
O +0,+..=0
Ucnapenue u xonaeHcanusi. M3mMeHeHne BHYTpEHHEW »HEpPruud B Mpoliecce
210 WCTapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIelbHas TeIuioTa

napooOpazoBanusi: L = Q/m




2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucrammuizauusa. V3MeHeHHe BHYTpPEHHEM SHEpPrud Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHyTpeHHs1 DSHeprus CropaHus TOIUIMBA. Y J€lbHAas TEIJIOTa CrOpaHUs

toruBa: ( = Q/m

2.14

[Tpunnume! padoTe! TermnoBsix Asuratenei. KI1JI TemmoBoro asuraresns

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUIMUECKOTO IIMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJIyYEHHOI0 BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HarpeTblii IWINHIpP;, KOJUYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWIMHIAPOM, IIOCJIE OIyCKaHUS €ro B BOJLYy KOMHATHOMN
TEMIIEPATypbl; OTHOCUTEIbHOW BIAXKHOCTU BO3AYyXa; YAEIbHOW TEIUIOTHI
IUIaBJIeHUs Jbaa. lccienoBaHue W3MEHEHHs TEMIEparTypbl BOJBI IIPU
Pa3IMYHbIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHA MPU CMEIINBAHUU XOJOIHOU U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIapCHUA

2.16

Dusuueckue A61eHUS 8 npupode: MMOBCPXHOCTHOC HATAKCHHUEC U KAIMUJIJIAPHBIC
SABJICHUS B MIPHUPOAC, KPUCTAJJIBI B IIPUPOJAC, U3ITYyYCHUC COJ'IHI_Ia, 3aMCP3aHUC

BOJI0OEMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue  ycmpoucmea:  KaWULAPBL,  IPUMEPBl  HCIOJIb30BAHUSA
KPUCTAIUIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOMHaA, ABUTATEIb

BHYTPCHHCETO CrOpaHHus

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsA 0B

3.2

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB SJICKTPUYICCKOTO IIOJIA. HpI/IHLII/IH

CYTIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsiioB. JlelicTBHE 3IIEKTPUYECKOro IMMOJIA Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTosaHHBIN AeKTpUYECKU TOK. J{eCTBUS AeKTpruuecKkoro Toka. Cuma Toka.

Hanpsixenue.
3.6 | =qg/t,U=Alq
DIJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma mis yuactka snekrpuyeckoi mernu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=1+L; R:%.
CwmenaHHble COSMHEHUS TPOBOJHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
312 OneIT Opcrena. MarHutHoe TMoOJie MPSIMOTO TPOBOJAHUKA C TOKOM. JIMHMM
MarHuTHON UHAYKIIMU
313 MarauTtHoe IIOJI€ MOCTOSHHOIO Mar"HuTa. B3anmMoaeldCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JIS HA IPOBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMaraiuTHOM uHAyKuuu. [IpaBumno Jlenna
Ipaxmuueckue pabomol
N3mepeHne  SIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHMKAIOMICTO B IIPOBOAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSPKCHUS Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTHU




COIMPOTUBJICHHUS OT JAJIMHBI ITPOBOJHUKA, INIOMIAAN €T0 IIOIICPEYHOI0 CCUHCHHUA U
YACJIBHOI'O COMPOTUBJICHUA.

HpOBepKa ImpaBujia JJIA SJICKTPUICCKOI'0 HAIIPSXKCHUS IIPU ITOCIICA0BATCIbHOM
COCAMHCHNUN MPOBOAHUKOB; IpaBWjia OJid CHJIbL J3JICKTPHUYCCKOI'0 TOKa IIpHU

napajuieIbHOM COEIMHEHUU TPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qu3suyeckue s6NeHUs 8 npupode. SIEKTPUYECKHE SIBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOIN, aMIEpPMETp, BOJIBTMETP, PEOCTaT,
CUETYMK  DJEKTPUUECKOHM SHEPruu, JJIEKTPOOCBETUTENbHbIE MPUOOPHI,

3.18 HarpeBaTesbHbIE 3JEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpeIOXpaHUTeNH, JJIEKTPOMATrHUT, AJIEKTPOJABUraTellb IMOCTOSHHOTO TOKa,
TreHEPaTOp MOCTOSTHHOTO TOKA

3.19 DnexkTpoMarHuTHbIE BOJIHBI. [1Ikana 31eKTpOMarHUTHBIX BOJH

3.20 JlyuyeBas moaensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cBera

3.4 JIunza. Xon nyuelt B muH3e. POKyCHOE paccTosiHUE JIMH3BL. OnTUyeckas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckre TpuoopsI
IIpaxmuueckue pabomul
###Par##13mepenne ONTHYECKON CHIIBI coOWparomield JTUH3bI; (POKYCHOTO
paccTosiHus coOuparolei JIMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MpEAMETa
1 U300pakeHUs, KOT/1a MpeIMeT pacroioKeH B IBOWHOM (oKyce), MoKa3aTess

3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par##ccnenoBanne CBOMCTBA U300paKEHUS, TIOJTYYEHHOTO C TTOMOIIIBIO
coOuparomel JTUH3bI; U3MEHEHHUs] (POKYCHOTO PAacCTOSHUS JBYX CIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MaJeHus Ha
IPaHUIE «BO3LyX — CTEKIIO»

3.97 Qusuueckue agnenus 6 npupoode: 3armenus Comnua u JlyHbl, 1Bera Tel,

' ONTUYECKUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
308 Texunuueckue ycmpouicmea: OYKHM, TEPHUCKOI, QoToamnmnapaT, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTH. Anbda-, OeTa-, raMMa-u3nydeHus. Peakuun anbda-u 6era-

4.1
pacnaza

45 OmnbiTel Pesepdopna no paccesHuro anbda-yactu. Ilnanerapnas Monens

' aToMa

4.3 CocraB aromHor0 sipa. M3otombl

4.4 Ilepuon nomypacnasa aTOMHBIX g1€p

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOI'O UUCEI
Qusuueckue sAeneHuss 6 npupode: €CTECTBEHHBIH pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJWOaKTUBHOE W3JIyYEHHE IPUPOIAHBIX MHHEPAJIOB,
JeiCTBUE paJIMOAKTUBHBIX U3TyYEHUI Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmeéa: CIEKTPOCKON, WHAMBUIYAJbHBIM J03UMETP,

kamepa BunbcoHa, siepHast sHEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

7 KITACC

1.Paboyas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Pusnka. 7 — 9 kiacchbl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Ilepoikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammuk B.1. CoopHHK BOpoCOB H 3aAa4 1o ¢pusuke. 7-9 k1. — M.
[Ipocsemenne, 2010. —192c.

8 KJIIACC

1. PaGouas nporpamma. @usnka. 7 — 9ximaccol: yaueOHO-METOIUIECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchbl
(aBTopsr:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUH C BEIOPAHHBIM YUEOHUKOM:

4. Ilepprukun A.B. @uzuka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTeNbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.W. Co0opHHK BOIIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE 1 KOHTPOJIbHBIC
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie padboTsl. KoHTpOIBHBIE
3aganus. —CaparoB:JIuneit, 2014.

8. «KonTponpHO-U3Mepurtenbubie MmaTepuainsl. Gusuka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uszuka. 7 kinacc: yaeoOHo-meTonuueckoe nocooue/ A.E. Mapos.-
M.: Jlpoda, 2011.- 123c.:

10.A.B. [Tepoimkun ®uszuka-8xi 2017 M. poda

11.H.B. ®unonosuuy Metoauueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocTosATeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8 Kilacc
2017 M. Jlpoda



13.B.B. lllaxmaTtoBa ,O.P. llledep Auarnoctuueckue padboTsl -8 kitacc 2016 M.

HApoda
14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopauk Bonpocos u 3agau 2015

M. JIpoda

9 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9kinaccol: yueOHO-METOIUMYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBTopsl:A.B.ITepeimkun, H.B. ®unonoruy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Iepoiukun A.B. ®uszuka. 7 kinacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammuk B.M. CoopHHK BOmIpoCOB 1 3aaady o dusuke. 7-9 k1. — M.
[Ipoceenienne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATEIILHBIE 1 KOHTPOJIbHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 kiacc. JJabopaTtopusie padboThl. KOHTpOIBHBIE
3aganus. —Caparos:JIuneii, 2014.

8. «KonTposnbHO-U3MepurenbHbie MmaTepuansl. Gusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ uza.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe mocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:
KoHTposnbHbIE 1 camocTOsITeTbHBIE Pa0o0ThI MO (pu3uke. 9 kiacc: k yueOHuky A.B.
[leppikuna, E.M. I'ytHuk «®uszuka 9 knace» / O.M. I'pomuea. — M.
MN3natennscTBO «OK3ameny, 2014,

Tectsl o pusnke. 9 knace: k yueouuky A.B. Ilepeimkuna, EM. I'yTHuk
«Pusuka

9 knace» / O.U. I'pomueBa. — M.: U3znarenbctBo «OK3aMen», 2010.

dusuka. 9 xkitacc. TeMaTuuecKre TECTOBEIE 3aaHus 11 MOoAroToBku Kk [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Axkanemus
pa3zBuTus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI
CETU UHTEPHET
7 KIIACC

. bubnnoreka — Bc€ o npeamery «duznka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pesxxum poctyna: http:/fizika-class.narod.ru

3. Enunas xomnexiuys nudpoBbIX 00pa3oBaTelIbHBIX PecypcoB. — Pexxum gocryma:
http://school- collection.edu.ru

4. UnTepecHble MaTepualibl K ypokaM (U3UKHU IO TeMaM; TECThI [0 TEMaM;
HarsaHbIe TOcoOMs K ypokam. — Pexxum foctyma: http://class-fizika.narod.ru



5. lludposbie 0Opa3zoBaTenbHbIE peCypchl. — Pexxum poctymna:
http://www.openclass.ru
6. DJIeKTpOHHBIC yUeOHUKH 10 (u3mKe. — Pesxxum moctyna: http://www.fizika.ru

8 KIIACC

1. bubamoteka — Bc€ mo npeamery «duznkay. — Pexum qoctyna:
http://www.proshkolu.ru

2. BunmeoonbiTel Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru

3. Equnas komekius udpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum octymna:
http://school- collection.edu.ru

4. lnTepecHble MaTepualibl K ypokaM (PU3UKH 110 TEMaM; TECThI 10 TEMaM;
HarJsIHbIC TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Illudporsie 0OpazoBaTeabHbIC peCypChl. — PexxuM gocTyma:
http://www.openclass.ru

6. DIeKTpoHHBIE yUeOHUKH 110 u3nke. — Pexxum nocryma: http:// www.fizika.ru

9 KIIACC

1. BuzaeoornsITel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

2. Enunas komiekius nu@poBbIX 00pa3oBaTebHBIX peCypcoB. — Pexum gocrymna:
http://school- collection.edu.ru

3. HTepecHbIe MaTepuaibl K ypokaMm (GU3UKH IO TeMaM; TECTHI TI0 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

4. Iludposbie 0Opa3oBaTebHBIE PECYpChl. — PexxuM octyna:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
6.{uctranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpbITHIH KI1acc.
CeteBoe oOpazoBaTenbHOE coolI1ecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHHOPMAITMOHHO-00pa30BaTEbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrtepuet ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsOps» MaTepuansl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: o0Oydyarorias nporpamma. http://www.int-edu.ru/soft/fiz.htmi


https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1731554850264023&usg=AOvVaw2sDnU5P8uc0zhGWYezLAtG




