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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copepxkanue mnporpaMMbl 10 (uU3MKe HampaBieHO Ha (OopMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yiibTaTaM 0O0ydeHHs], a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO TOCIE0BATENbHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil MporpaMMbl IO Y4EOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B ECTECTBCHHOHAYyYHYI0 KapTUHYy MHUDA,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

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

e HAYYHO OOBSCHATH SBICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos 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 M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

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

JlocTmkeHne 3THX Ieliel MmporpaMMbl MO (DU3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

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

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOThl M DKCIICPUMEHTAJIbHBIE HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNI0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAITBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts n3mepennil. MexxayHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanne GU3NIeCKUX SBICHHUI C MOMOILBIO MOJIETIEH.

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 AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

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.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

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.

Hemoncmpayuu.

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 JIBUKCHUS.
SBnenne uHepuMHM. 3aKOH HHEpUHMH. B3anmonaeicTBUE Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
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)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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
BO3MyImIHONW 000youku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[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.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUs TeN: MJABaHUE WJIM MOTPY>KEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel 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,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT OObEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Buner TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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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
OXJIAXKJECHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl P 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 PACIIMPEHUS Ta30B, KUAKOCTEH M
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TENI0OEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWIIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VCTOYHUKN TOCTOSIHHOrO TOKa. JIEHMCTBUSL 3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €70 3HAUYECHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe T1oJe  3JIEKTpUdeckoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOpOTUBIICHUMN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIONECHUIO HJICKTPU3AIMKM Tel WHAYKIUMEH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MepeHne 1 peryJIMpoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

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

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOyckopeHHOe TMpsiMOiMHEHHOe nBrkeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon Herotona.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTn.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHas YJHEPTUSI TeJa, TOAHATOTO Ha
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHN4eCKuX SIBICHHM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPSHHOM JBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO JBHKEHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH ABMKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHnue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. Ompenenenuie 4acTOThl M IEPHOJa KOJeOaHU MPYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
MPY>KMHHOTO MasTHUKA OT MAcCChl IPpy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHus ConnHua u Jlynsl. OTpaxenue cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMOoNMHENHOE pacIpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jydya OT yrja
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI cOOMparoten
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MOroleHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAznpa. HWszoromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHMs 3apslOBOIO U MAacCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTIIOMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
U 0000mIEeHWS TPEIMETHOTO  COACp)KAaHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy “3ydeHUM AAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (pu3nyeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CYET TOro, 4YTO OOydYallIHecs BBINOIHIIOT 3aJaHus, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
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 pU3MKU Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHMs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBaHHOCTb HaBbIKa pe(dJIeKCUU, NpPU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHON HAIpaBICHHOCTH, TPEOYIOMMX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, TUIAHUPOBAHUSA TOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUN;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pEUICHUE 3aJayd M TOoJAepiKaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIINI;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3NYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeNeNiaTh pOH, OOCYXIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIS pelieHus: pU3NYecKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHsS) pPEe3yJbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIIeHUU (PU3NUECKHUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHIity o0yuenusi B 7 Kj1acce mpeIMeTHbIC PE3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJIEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BeJIUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIbL, KOY(P(MUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yYEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BETMUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
IOJ[yYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pE3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHMS TEII, CUIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys NPEMJIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIAIGI JACHUCTBUS TPHOOPOB W TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKUI Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANTh  TNpPUMEpPHl  (HAXOMUTh  WHOOpPMAIMI0O O  IPUMEPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOTHCHUHM yYEeOHBIX 3aJaHUNl HAYYHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJsibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU H3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUWHBIMN amnmapaT Kypca (U3MKH, COIMNPOBOXKAATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIAJL B  JI€ATEIBHOCTh  T[PYNNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIry o0yuenus B 8 kiiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FJIECKTPUUYECKOE M0JIe, MPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, TUTaBJICHUE, KpHUCTaUIM3anus (OTBEepJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJIE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, PO MAarHUTHOTO TOJS JJIS KU3HM Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
buznyecKux BENWYUH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJadyd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIeCcCa OCThIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHHTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IpOBEpsieMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/JI OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUH ¢ yUETOM 33JaHHOIN a0COIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHS U YACIBHOTO COMPOTUBIEHUS BEIIECTBA MMPOBOJAHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMK, OT HAmpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeIysl MPEeaJoKEHHOMY IUIaHy, (HKCHUPOBATH
pe3yNbTaThl TOMYyYEHHOW 3aBUCMMOCTH B BHJAE TaOMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh JJIEKTPHUYECKOTO TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTATIBHYIO YCTaHOBKY, CJIEIys MPEAOKEHHOW WHCTPYKIUHU, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, JICKTPOMArHHT, AIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
paznunyasi ycIoBHbIE 0003HAUYEHHUS HIIEMEHTOB JIEKTPHUUECKHX IIeTIeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaloIIeH cpene;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUio, KOTOpas
SIBIISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BATh MPU BHITIOJHEHUU YUEOHBIX 3aJaHHil HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QHU3UYECKOTO COACpXKaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh npuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CONEp)KaHUsi, B TOM 4UHCJIE MyONUYHO TPEACTABIATH PE3YyJIbTaThl
MPOEKTHON WJIM WCCIIEeNIOBATENbCKON NEATEIBHOCTH, NMPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIM anmapar Kypca (U3HKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKIX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K kxoHIy 00ydeHus B 9 kJjiacce mpeaMeTHBIC pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIONTUXCSI YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP THKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHHUS U TOTJIONIEHUs, aib(a, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE JIBUJKEHHE, KOJIEOATEIbHOE ABMXEHHE (3aTyXarouiue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOJIOrMUEcKOe AEWCTBUE BUIMMOTO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUYECKYIO 3a/lady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEpPaBHOMEPHOM JIBUKEHUM, YCKOPEHHE, NEPEMEIICHHUE, NMYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS SHEPIUsl CKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBLHO TPAaKTOBaTh (U3MUECKUH CMBICI HCIOJb3YEMbIX BEJIUYUH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOIO U MACCOBOI'O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cUcteMy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HauyeHus (usndeckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpPSAeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayalbHOH CKOPOCTH, IEpUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrjia MpeioMJIeHUs OT yria



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOM 3aBUCHUMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yabpTaTaM UCCIeI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MNPYKHUHBI, KOAIPQPUIIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTH4ecKoro W MPY>KUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcOoOMparoniel JIMH3bL, PAJANMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIE MPHU3HAKA M3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHs (B TOM YHCIIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibCcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEO0OXOoauMmble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U COOUpAroIeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 711 oOecrniedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUs 30POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUW U JOTIOJIHUTEJIbHBIX NUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3y4YCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB
DJIeKTPOHHbIE Cnucok Cmocod
HaumeHnoBanue
Ne (uudposrbie) IVIAHUPYEMBbIX OLIEHKH
pa3aesoB U TeM Kontpoabubie | IlpakTnueckue
n/n Bceero oOpa3oBaTe/IbHbIE pe3yJIbTaToB ¢ HUTOTOBBIX
NporpamMmmalI padoThI padoThI
pecypchl yKa3aHuem IUIAHMPYeMBbIX
3TanoB UX pe3yJbTaTOB
(opmupoBanus
Pa3nes 1. ®Puszuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
HCIIOJIb30BaTh VYcTHbIl onpoc
NOHATHA: CamocTosiTenbHast
¢dusnueckue u paGota
XUMHNYCCKUC
IIpakTukym
SIBJICHUS,
Ha0IroAcHuE,
JKCIIEPUMEHT,
MO/IeJb, TUIIOTE3a,
CAUHUIIBI
(uzndeckux
BEJIMYMH, aTOM,
dusnka - HayKa O bubnrorexa [JOK MOJICKy1a,
11 2 arperaTHele

IPUPO/IC

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

COCTOSIHHS BEIIECTBA
(TBEpIOE, KHIKOE,
razoo0pas3Hoe),
MeXaHU4eCKOoe
JBHKEHUE
(paBHOMEDHOE,
HEpaBHOMEPHOE,
MIPSIMOJIMHEWHOE),
TpaeKTopus,
PaBHOJCHCTBYOMIAs
cuia, neopmManus
(ympyrasi,



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

IIacTHYECKas),
HEBECOMOCTH,
cooOmarouecs
COCYJIBI;

1.2

dusznyeckne BeININHBI

bu6mmoreka [JOK

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

pa3nu4aTth SBICHUS
(mbdysus,
TEIIOBOE IBUYKEHUE
YacCTHIL] BELLECTBA,
paBHOMEpPHOE
JIBUKEHUE,
HEpaBHOMEPHOE
JIBUKEHHUE, HHEPIIHS,
B3aMMOJICHCTBHE TEII,
paBHOBECHUE TBEPIBIX
TeJl C 3aKpETIEHHON
OCBIO BpallleHHUS,
nepenaya 1aBJaeHUs
TBEPABIMU TEJIAMH,
SKUAKOCTAMHU U
raszamu,
aTMocdepHoe
JlaBJI€HUE, [UIaBaHKUe
TeJ, PeBpaIeHUS
MEXaHUYeCKOoU
SHEprun) 1o
OTIMCAaHUIO UX
XapaKTePHBIX
CBOICTB U Ha OCHOBE
OTIBITOB,
JIEMOHCTPHUPYIOIINX
JIaHHOE (pu3mIecKoe
SIBJICHUE;
pacrno3HaBaTh
TPOSIBJICHNE
HM3Y4YEHHBIX
(bu3rUeCKUX SIBICHUN
B OKpY’KaroIieM
MHpPE, B TOM YHUCIIE
(buzrueckue SBICHUS
B IIPUPOJIE: IPUMEPHI

YcTHBIi onpoc
CamocrosiTenpHas
pabota
[IpakTnueckas
pabota



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

1.3

EcTtecTBeHHOHAYUHBI

MCETOJA IMO3HAHUA

bu6mmoreka [JOK

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

JIBIDKCHUS C
pa3IHYHBIMU
CKOPOCTSIMH B ’KHBOH
U HEXXHMBOW pUpOE,
JNIEWCTBUE CUIIBI
TPEHHS B IPUPOJC U
TEXHHKE, BIUSHUC
aTMOC(epHOTO
JIABJICHUSI HA )KUBOM
OpTaHM3M, IUIaBaHHE
pBIO, pHIYArH B TEIlE
YeJIoBeKa, IIPH 3TOM
MEPEBOJIUTH
MPaKTHYECKY IO
3a7a4y B yueOHYIO,
BBIJICIISTh
CYIIECTBEHHbIC
CBOICTBA (TIPU3HAKN)
¢busnyecKkux
SIBJICHUI;

HCIIOJIb30BaTh
TIOHSTHSL:
¢busnueckue u
XUMHUYECKHE
SIBIICHUS,
HaOJII0IeHHE,
IKCIIEPUMEHT,
MO/IelTb, TUIIOTE3A,
€JINHHUIIBI
(busnueckux
BEJIMYHH, aTOM,
MOJIeKyJIa,
arperaTHbIe
COCTOSIHHUS BEIIIECTBA
(TBEpHIOE, KHIKOE,
ra3zoo0pasHoe),
MEXaHUYECKOe
JIBIDKCHUE
(paBHOMEpHOE,
HEpaBHOMEPHOE,

IIpoext, YcTHbIi
orpoc
CamocTosiTensHas
pabota
[IpakTukym



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

Hroro no pasaciy
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Pa3znen 2. [lepBoHayaibHbIe CBeJEeHUS 0 CTPOCHUH BellleCTBA

MIPSIMOJIMHEWHOE),
TPaeKTOpHs,
PaBHOJEHCTBYOILAS
cuia, neopmanus
(ympyras,
MJIacTHYECKas),
HEBECOMOCTb,
cooO1aromyecs
COCYJIbl;

2.1 CTtpoeHue BelecTBa 1 bubnmorexa LOK
' P H https://m.eds00.ru/7f416194
JIBrxeHune n
2.2 B3aMOIEHCTBUE YaCTU 2 bubnmorexa LIOK
' A H https://m.eds00.ru/7f416194
BEIECTBA

y4acTBOBAaTh B
TUTAHUPOBaHNHU
y4eOHOTO
HCCIIEIOBAHMS,
coOMpaTh yCTaHOBKY
1 BBITIOJIHATH
U3MEPEHUs], CIIeyst
NPEII0KEHHOMY
IU1aHy, GUKCUPOBATH
PEe3yJIbTaThI
MOJIyYEHHOH
3aBUCHMOCTH
(U3MYECKNX BEINYNH
B BHUJIE
TIPEATIOKEHHBIX
TabIuII ¥ rpaduKoB,
JIeTIaTh BBIBOABI MO
pe3yiabTaTam
HCCIIeIOBaHMS;

y4acTBOBATH B
TUTAHAPOBAHUH
y4eOHOTO
HCCIICJOBAHMS,
coOMpaTh yCTaHOBKY
U BBINIOJIHSATh

Jlaboparopnas
paboTa, OIIBIT,
TeMaTHYeCKas
pabota

JlabopaTopras
paboTa, OIBIT,
TeMaTHyecKas
pabora
VYcTHBIif onpoc



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

U3MEPEHUs], CIeayst
NPEIUIOKEHHOMY
1a”Hy, GUKCUPOBATH
pe3ynbTaThl
MOJIy4E€HHOI
3aBUCUMOCTH
(U3MIeCKUX BETHMYUH
B BUJIE
TIPEATI0KEHHBIX
Talnui ¥ TpauKoB,
JieTIaTh BBIBOABI MO

2.3

ArperaTHble COCTOSHUS
BELIECTBA

bu6mmoreka [JOK

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

pe3yJbTaTam
HCCIICIOBAHMS;
[IPOBO/IUTD OIIBIT,
HCCIICI0BaHUE TeMaTHYeCKas
3aBUCHMOCTH pabora

OJTHOY (PH3UYUCCKOM
BCJIMYMHBI OT
JIpyroi ¢
HCIIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI
(3aBHCHMOCTH Ty TH
paBHOMEPHO
JIBIDKYIIETOCS Teja
OT BpeMEHHU
JIBIDKCHUSI TEJa,
CHUJTBI TPEHUS
CKOJIBKEHUS OT
Beca Teja, KauyecTBa
00paboTKH
MMOBEPXHOCTEH Te
¥ HE3aBUCUMOCTH
CHITBI TPEHUS OT
IUTOIIAIH
COIMPHUKOCHOBEHUS
TeJ, CHIIBI

VYceTHbll onpoc



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

YOPYTOCTH OT
VATMHEHUS
TIPYKHUHBI,
BBITAIKUBAIOLIEH
CHIIBI OT 00BEMa
MOTPYKEHHOU
Y4acTH TeJa U OT
IUIOTHOCTH
JKHIKOCTH, €&
HE3aBUCHMOCTHU OT
IUTOTHOCTH T€Ja, OT
rIIyOUHBI, HA
KOTOPYIO
MOTPYKEHO TEJIO0,
YCIIOBHH TTaBaHUSA
T€J, YCIOBUI
paBHOBeCHS phryara
u OJIOKOB),

Hroro no pazneny
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Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl

3.1 MexaHuuecKoe IBUKEHUE

bu6mmoreka [IOK

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

MPOBOJHTH OIBITHI IO
HaOJIIOEHUIO
(bHU3HYECKHX SBJICHUH
WA GU3NIECKUX
CBOIICTB Te:
(dbopmyupoBaTh
npoBepseMble
MIPEAIOI0KEHHS,
coOMpaTh YCTaHOBKY
13 TIPEJJI0KEHHOTO
o0opymoBaHus,
3aIMChIBATh X0/
OIIBITA U
(dopmyMpoBaThH

JlabopaTopuas
paboTa, OIIBIT,
TeMaTHdecKas
pabota
VYcTHbll onpoc



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

BBIBO/JIBI,

39 WHuepnus, macca, 4 bubmuoreka [JOK
' [JIOTHOCTh https://m.edso00.ru/7f416194
3.3 Cuma. Bunsr cun 14 Eubmiorexa LOK

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

TIPUBOAUTH TIPAMEPHI
(HaxoauTh
nH}pOpPMaLHUIO O
MIpUMepax)
MPAKTUIECKOTO
HCIIOJIb30BaHMUS
(busnvecKux 3HAHUI
B IIOBCETHEBHOM
JKU3HU IS
obecreueHus
0e30MacHOCTH TIpH
oOpareHnu ¢
npubopamu u
TEXHHYECKUMHM
yCTpoiicTBamu,
COXpaHCHHS
3I0POBbBSI U
COOJIOICHHST HOPM
JKOJIOTHYECKOTO
IIOBEJICHHS B
OKpY’Kaloliel cpene;

OCYIIECTBIISITH 0TOOP
HCTOYHHKOB
nHdopManuu B
HuTepnete B
COOTBETCTBUHU C
3aJIJaHHBIM
TTONCKOBBIM
3arpocoM, Ha OCHOBE
UMEIOLLUXCS] 3HAaHUI

CaMocTosiTenpHas
paborta,
TeMaTHyecKas
pabota

YcTHBI onpoc

JlabopaTopuas
paboTa, OIIBIT,
TeMaTHdecKas
pabora
VYcTHBlif onpoc
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U MyTEM CpaBHEHHUS
Ppa3TUYHbIX
HWCTOYHUKOB
BBIJICTISATH
“HpOPMAIHIO,
KOTOpast SBIACTCS
NIPOTUBOPEYNBON WU
MOXeET OBITh
HEJOCTOBEPHOM;

UTtoro no pasaeny 21

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH U Ta30B




[asnenue. llepenaua
JIaBJICHUS TBEPIBIMU

bu6mmoreka [JOK

4.1
TeJIaMH, KUJIKOCTIMHU B https://m.edsoo.ru/7f416194
rasamu

4.2 JlaBieHune KUIKOCTH bubmmorexa [IOK

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

BBIMOJTHSATH MPSIMBIC
HU3MEpEeHNUs
paccTosiHus,
BPEMEHHU, MacChI
Tela, 00bEMa, CHIIBI K
TEMIIepPaTypsbI ¢
HCTIOJIb30BaHUEM
AHAJIOTOBBIX U
IU(PPOBBIX
npubopoB,
3aITUCHIBATh
MOKa3aHus IPUOOPOB
¢ y4€TOM 3aJaHHOU
abCoIIOTHOM
MTOTPEITHOCTH
HU3MEPEHUH;

YKa3bIBaTh
MIPUHIIUIIBL IEACTBUS
puOOPOB U
TEXHUICCKUX
YCTpPOICTB: BECHI,
TEPMOMETD,
JIMHAMOMETD,
cooOmaromuecs
cocyibl, 6bapomerTp,
pbryar, NoABUKHBIN U
HENOABIKHBIN OJIOK,
HaKJIOHHAs
IUIOCKOCTB;

XapaKkTepu30BaTh
MIPUHINIBI IEHCTBHS
H3YUYEHHBIX
pubopoB u

CamocrosiTenbHas
paborTa,
TeMaTH4YecKast
pabota

VYceTHbll onpoc

CamocrosTenbHas
pabora,
TeMaTHdecKas
pabota

VYcTHbll onpoc



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

4.3

ATMochepHoe 1aBiieHHE

bu6mmoreka [IOK

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

TEXHUYECKUX
YCTPOKCTB C OMOPOii
Ha UX OmNKcaHus (B
TOM YHUCJIe:
TTOIIITATTHUKH,
YCTPOICTBO
BOJIOTIPOBO/A,
TUAPABINYECKUM
mpecc, MaHOMETP,
BBICOTOMED,
MOPUIHEBOM HAcoc,
apeoMertp),
WCIIOJNB3YS 3HAHUS O
CBOMCTBAx
(hU3NIeCKUX SBICHUMA
1 HEOOXOIMEBIE
(u3nveckre 3aKOHEI
¥ 3aKOHOMEPHOCTH;

BBITIOJIHATD NPSIMbIE
N3MEpEeHNs
paccTosiHuS,
BPEMEHHU, MACCHI
Tena, 00béMa, CHITBI 1
TeMITepaTyphl C
UCIIOJIb30BaHUEM
AHAaJIOTOBBIX U
U(PPOBBIX
npubOpOB,
3aITUChIBATH
MOKa3aHus NpuOOpoB
¢ yu€TOM 3aJlaHHOU
abcomroTHON
MOTPEITHOCTH
HU3MEpEeHul;

CamocTosiTenpHas
paborta,
TeMaTHdecKas
pabota

VYcTHbll onpoc



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

JleiicTBUE KUAKOCTH 1

N bubnmoreka [JOK
44 1438 Ha MOTPYICHHOE B ! 2 3 https://m.edsoo0.ru/7f416194
HUX TEIIO
Hroro no pazneny 21

Pa3zgen S. PaboTa 1 MOIIHOCTB. JHEPrust

BBIMOJIHATE MPSIMBIE CamocTositenbHast
U3MEpEHUs pabora,
paccTosHus, TeMaTHYeCKast
BPEMEHHU, MacChI pabora

Tea, 00bEMa, CHIIBI U VYcrHbl# onpoc
TEeMIIEPaTyphI C
HCIIOJIb30BaHHEM
AHAJIOTOBBIX U
bubmuoreka [JOK uudpPoOBHIX
https://m.eds00.ru/7f416194 | npuGopos,

3aIllMChIBATh

5.1 PaGora 1 MOLIHOCTE 3 1

NOKa3aHus TPHOOPOB
¢ y4€TOM 3aJaHHOU
abCOoIOTHOM
MOTPEIIHOCTH
HU3MEpPEHUH;

yKa3blBaThb CamocrosiTenbHas
MPUHITAIEI JeHCTBUS pabora,
puOOPOB U TeMaTudecKas

TEXHUYCCKHUX abora
bu6mmorekxa [IOK P

YCTPOMUCTB: BECHL, VYcTHBIif onpoc
https://m.edso0.ru/7f416194
TEPMOMETD,

JIMHAMOMETD,
cooO0maroIuecs
cocyniel, 6bapomerp,

5.2 IIpocTeie MexaHU3MBI 5 1



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

phlyar, MoABUXHEIH U
HETIOBHMKHEIN OJIOK,
HaKJIOHHAs
IIOCKOCTD;

XapaKTepu30BaTh
MIPUHLINIBI IeHCTBHSA
H3YUYECHHBIX
pudOpoB 1
TEXHUIECKUX
YCTPOMICTB C OOPOi
Ha UX omucaHu (B
TOM YHCIIE:
TIOJIIUITHUKH,
YCTPOMICTBO
BOJIONIPOBOJA,
TUAPABINYECKUN
npecc, MaHOMETP,
BBICOTOMED,
TIOPITHEBOW HAcoOC,
apeomerp),
WCTIONB3YS 3HAHUS O
CBOMCTBax
(u3HYECKNX SBICHUN
1 He0OXOMMBbIe
(usnUecKue 3aKOHBI
Y 3aKOHOMEPHOCTH;

5.3

Mexann4deckas OHEPIua

bu6mmorekxa [IOK

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

BBIMOJHSATH MPSIMbIE
HM3MEPCHUS
paccTosiHus,
BPEMEHH, MACChI
Tena, 00bEMa, CUIIBI U
TEMIIEPATYPHI C
HCITOJTE30BAHUEM
aHAJIOTOBBIX U

CamocTosiTensHas
pabora,
TEMATHUYCCKaA
pabora

VYcTHbll onpoc



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

IUPPOBBIX
pudopoB,
3aMuChIBaTh
MOKa3aHus MPUOOPOB
¢ Y4€TOM 3alaHHOU
a0COIOTHOH
TTOTPEITHOCTH
U3MEPEHUH;

Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 4 12
YACOB I10 [TIPOI'PAMME
8 KIIACC
Ne | HammeHoBaHHe KonngectBo 9acos OnekTpoHHbIE (LUPPOBLIE) CIHCOK HTOFOBBIX C110co0 OLeHKH
n/ | pa3oenoB U TeM o0pa3oBaTebHbIE PECYpPChI
IUIAHUPYEMBIX UTOTOBbIX
I [IPOTrPaMMBbl
pe3yJIbTaToB ¢ IJIAHUPYEMBIX
YKa3aHUEM 3TANoB pe3yJbTaToB
HX
(popmupoBanus
Bceer | Kontponbnasl | [IpakTuuecku
o € paboThI € paboThI
Paszzien 1. Temiosble siBICHUS ]
C But6 LOK MPABWIBHO TPAKTOBATH YcerHblit orpoc,
pocHue 1 HbIHOTeKa W3UYECKUI CMBICIT
1.1 | coiictBa 7 https://m.edso0.ru/7f4181c I(/iI)CHOJ'IBS MbIX petterte
BELIECTBA e Y y4eOHBIX U
BEJIMYUH, UX IPAKTHKO-



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

0003HaYeHUS U
€MHUIIBI PUIUIECKUX
BEJINYHH,

HaXOAUTh (POPMYIIBI,
CBSI3bIBAIOIINEC
JTAHHYIO

(buzmdecKyro
BEITUYHHY C IPYTUMHU
BEJIMYMHAMM,
CTPOUTD rpaduKH
M3YYCHHBIX
3aBUCHUMOCTEN
(U3UYECKHX BEJINYHH;

OPUCHTHPOBAHHEI X
3agaq

1.2

Teniosbie
MPOLIECCHI

21

bubmmoreka LIOK
https://m.edsoo.ru/7f4181c
e

pas3nnyath sBICHUS
(TenoBoe paciiupeHue
U

cKarue,
TerIonepeiaya,
TEIUIOBOE paBHOBECHE,
CMauyuBaHHe,
KanUIIPHbIE
SBJICHUS, UCTIApEHNE,
KOH/ICHCAIINs,
IUIaBJIEHHE,
KPHCTAJUT3AIHS
(oTBepaeBaHue),
KUTICHUE,
Terionepeiaya
(TEerIonpoBOJHOCTD,
KOHBEKITHS,
U3JTy4YeHue),
AIIEKTpU3alU Tel,
B3aNMOJICHCTBHE
3apsIoB,

YeTHBIH ompoc,
perieHue
y4eOHBIX U
MPaKTHKO-

OPUEHTHUPOBAHHBI X
3ajad,
HpaKTHYecKast
pabota



https://m.edsoo.ru/7f4181ce
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Hroro no pazgeny

28

JEUCTBUS
AIEKTPUIECKOTO
TOKa, KOPOTKOE
3aMBIKaHHE,
B3aHMOJICHCTBHC
MarHuTOB, JICHCTBHE

Pazgen 2. DnekTpudeckue

1 MarouMTHBIC SABJICHUA

DNEeKTpHUYECKUE
3apsibl.

2.1 | 3apshxeHHBIE Tena
U UX
B3aUMO/JICHCTBHUE

bubmuoreka IIOK
https://m.edsoo.ru/7f4181c
e

ONUCHIBATh U3yYCHHbBIC
CBOMCTBA TCI U
(bu3UYecKue SBICHUS,
UCIIONB3YS (PU3NUECKUE
BEIIMYMHEI
(Temneparypa,
BHYTPEHHSIS SHEPT U,
KOJHWYECTBO TEIIOTHI,
yAesbHast
TEII0EMKOCTh
BEILIECTBA, y/I€TbHAS
TEIUIOTA IIJIABJICHHS,
yZAelbHas TerioTa
napooOpa3zoBaHus,
yZAelbHas TeIioTa
CropaHus TOTLINBA,
KO3QPUIHEHT
IIOJIE3HOTO

JEHUCTBHS TEILIOBOM
MAIIHHEI,
OTHOCHUTEJIbHAS
BJIQYKHOCTb BO3]yXa,
ANEKTPUYECKUH 3apsil,
CHJIa TOKa,
ANEKTPUIECKOE

YeTHBI ompoc,

perieHue

y4eOHBIX U
MPaKTUKO-
OPUEHTUPOBAHHBI X
3aja4, MpakTHYecKast
pabota



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

2.2

IlocTostHABII
JJIEKTPUYECKUI
TOK

20

Bu6nnoreka [JOK
https://m.edsoo.ru/7f4181c
e

XapaKTepU30BaTh
CBOMCTBA TEJI,
(bu3UYecKue ABICHUS
1 TIPOIIECCHI,
HCIIONB3YS
OCHOBHEIC
IMOJIOKCHUS
MOJIEKYJISIPHO--
KWHETHYCCKOM
TEOPHH CTPOCHUS
BEILIECTBA, MPUHIIUII
CYMEepPHO3UINH
noJiei (Ha
Ka4yeCTBEHHOM
YPOBHE), 3aKOH
COXpaHEeHHUs 3apsijia,
3axoH Oma 11t
y4acTKa LEMu, 3aKOH
[xoyns—Jlenna,
3aKOH COXpaHEeHUs
SHEPTUH, IIPU ITOM
JIaBaTh CJIOBECHYIO
(hOopMyJIUPOBKY 3aKOHA
M 3alMCHIBATh €ro
MaTeMaTHIECKOE
BBIPAKEHUE;
MIPUBOAUTH IPUMEPHI

YeTHBI ompoc,
perieHre
Y4eOHBIX U
MIPaKTHKO-
OPHCHTUPOBAHHBI X
3ajad,
MpaKTHYECKas
pabora,
KOHTPOJIbHA
pabora,
nabopaTopHas
pabota

2.3

MarsutHble
SIBJICHUS

15

Bu6nmoreka [JOK
https://m.edsoo.ru/7f4181c
e

pacrio3HaBaThb
MMPOABJICHUC

YeTHBI oIpoc,
peleHue
y4eOHBIX U



https://m.edsoo.ru/7f4181ce
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U3yYCHHBIX
(bU3UIECKUX

SIBJICHUH B
OKPYXKAIoIeM MUPE, B
TOM 4uCle (PU3NIECKHE
SIBIICHUS B TIPUPO/IL:
MIOBEPXHOCTHOE
HATSHKCHUE U
KalUIIPHBIC SBIICHUS
B IIPUPOJIC, KPUCTAILIBI
B IIPUPOJIC, U3TYUCHHE
Connia, 3amMep3anue
BOJIOEMOB,

MOPCKHUE OpHU3HI,
00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHeTa,
AIEKTPUYECKUE
SBIIEHUS B aTMOcdepe,
JIIEKTPHUYECTBO

JKUBBIX OPTaHU3MOB,

TIPaKTUKO-
OPUEHTHUPOBAHHBI X
3ajad,
MpaKTHYeCKas
pabora,
nmaboparopHas
paboTa,KOHTPOJIbHA
s paboTa

2.4

DIIeKTpOMarHuTHa
sl UHAYKIUA

bubmuoreka LIOK
https://m.edsoo.ru/7f4181c
e

00bACHATb(U3NUECKUE
MPOLIECCH] U CBOWCTBA
TeJN, B TOM YHCIE U B
KOHTEKCTE CUTyalui
TIPaKTH
KO- OPUEHTUPOBAHHOTO
XapakTepa:BbISBIIATH
PUYUHHOCIIE/ICTBEHHBI
€ CBSI3U, CTPOUTH
oOBsicHeHue u3 1-2

YeTHBI onpoc,
pelieHre y4eOHbIX U
HPaKTUKO-
OPHEHTHPOBAHHBI X
3aj1a4, IpaKTH4ecKas
pabora, naboparopHas
pabora



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

JIOTMYECKUX I1aroB ¢
omnopoit Ha 1-2
U3YYEHHBIX
CBOMCTBa(U3NUECKUX
ABJIEHUH,prU3nIecKux
3aKOHOBWJIM
3aKOHOMEPHOCTEN;
pelarhb pacu€THbIC
3aJa4u B 2—3 JeHCTBHS,
UCIIONB3YSl 3aKOHBl U
bopmybl,
CBSI3bIBAOILIUE
¢du3nyeckre BEIMYUHBL:
HAa OCHOBE aHajlu3a

YCIIOBHUS 3aJaun

3alMChIBATBKPATKOE
YCIIOBHE,BBISIBIIATh
HEOOCTAaTOK JTaHHBIX
JUIst

HWroro mo pazneny 37

PesepBHOE Bpemst 3

OBIEE

KOJIMYECTBO

YACOBIIO 68 14.5

ITPO'PAMME




9 KUIIACC

Kosun4vecTBO 4acoB JJIeKTPOHHBbIE
Ne | HaumeHoBaHme
(undposbie)
n/ pa3jiejioB U TeM Bcecer | Konrpouabn IIpakTnyeck
o0pa3oBaTe/bHbIE
n MPOrpamMmbl 0 ble padoThI ue padoThbl
pecypchl
Pa3znea 1. Mexanunueckue siBJeHUS
KCIIOJIb30BAaTh YcrHbiit
TOHSATHS: CUCTEMA 011poc,
OTCuéTa, peICHA
MaTepHrabHast ©
y4eOHBI
TOYKA, TPAEKTOPHSI,
XH
OTHOCHUTEJILHOCTb
[IPAKTH
MEXaHUYECKOI o
KO-
ABIACHUA, OPUEHTHPOBAaH
nedopmarust HBI X 337124,
MexaHUUECKOE Bu6mrorexa [OK (ynpyras, TIpaKTHYeCKast
JBUXECHUE U JIacTUuecKas abora.

1.1 10 1 https://m.edsoo.ru/7f41a ) P ’
CIIOCOOBI €T0 436 TPEHHUE, KOHTpOJIbHAs
OITHCaHUs LEHTPOCTPEMUTEIBH pabora,

0 YCKOpEHHE, nabopaTopHas
pabota

HEBECOMOCTB U
IepErpy3Ku, LEHTP
TAXKECTH,
abCoI0THO
TBEPJIOE TETIO,
LIEHTP

TS’KECTU TBEPAOTO
Tejla, PaBHOBECHE,



https://m.edsoo.ru/7f41a4a6
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MEXaHUYECKHE
K0JIEOaHMS U BOJIHEL,
3BYK, HHPPA3BYK H
yJIBTPa3BYK,
3JIEKTPOMArHUTHBIE
BOJIHBI, IIIKAJIa
3JIEKTPOMAarHUTHBIX
BOJIH, CBET,
OIU30PYKOCTH U
JTATbHO30PKOCTb,
CICKTPBI
UCITyCKaHUS U
MOTJIONICHHUS, alTb(Da,
OeTa- ¥ ramMMma-

U3ITy4eHus,
M30TOIIBI, sJIepHas
SHEpreTHKa
. bubnuoteka [JOK
BzaumopeiictBue
1.2 20 https://m.edsoo.ru/7f41a
Tell
4a6
XapaKTepu30BaTh VYcrHbIM
CBOJCTBA Tell, OIpoc,
¢buznueckue petieHn
€
SIBJICHUSA U
bubmuorexa [JOK yaeBHEI
3aKoHBI MIPOLIECCHI,
1.3 10 https://m.edsoo.ru/7f41a XU
COXpaHECHHUS UCIIOJIB3Ys 3aKOH
4a6 MPaKTH
COXPaHCHUS
KO-
SHEPTUH, 3aKOH OPUEHTHDOBAH
BCEMHUPHOTO HBI X 327124,

TATOTCHHA,



https://m.edsoo.ru/7f41a4a6
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Hroro no pasgeny

40

IPUHIINAT
CYHEPIIO3UIINN

CHJI, IPUHIINTT
OTHOCUTEIBHOCTH
Tlanmmnes,

3aKOHBI

HreioTona,

3aKOH

COXpaHCHHS
UMITYJIbCA,

3aKOHBI

OTpaXKECHHsI U
HPEIOMIICHUS

CBETa, 3aKOHBI
COXpaHEHHS
3aps0BOTO U
MacCOBOTO YHCEI
IPH SIIEPHBIX
peaknusx, Npu

ITOM JIaBaTh
CJIOBECHYIO
(bopMyIHPOBKY
3aKOHa U 3al1ChIBATh
ero MaTeMaTH4eCKOe
BBIP2XKEHHE

MPAaKTUICCKast
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabora

Pa3gen 2. Mexanun4yeckue KOJIe0aHUA U BOJIHBI

2.1

Mexannueckue
KOJIeOaHUs

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a

pacrno3HaBaTh
npoOJIeMbl, KOTOpbIE

YceTHBIN
orpoc,



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

4a6

MOXHO pPEHIUTh MPHU
oMOIIH  (PU3UIECKUX
METOO0B,

HCII
0JIb3YA OITMcaHue
HCCJICTOBaHMS,
BBIACIATE
MIPOBEPSAEMOE
MIPEIOIO0KEHHE,
OLICHHBATh
MPaBUIBHOCTh
NnopsiikKa MPOBEICHUS
HCCJIeIOBAaHUS, JIeJIaTh

BBIB
OJIbI,
UHTEPIPETHPOBATH
pe3yNbTaThl
HaAOJIFOIEHUH u
OITBITOB;

MIPOBOJUTH OIBITHI
10 HAOJIFOACHUIO
buznyeckux
SIBIICHUI WA
(bU3MUYECKUX CBOWCTB
Ten (M3ydeHue
BTOPOTO 3aKOHA
Hrrotona, 3akoHa
COXpaHEHUs
SHEPTUH,
3aBUCHMOCTD

perieHn
e

y4eOHBI

X1

TPaKTH

KO-
OPUCHTUPOBAH
HBI X 3a/1a4,
HpaKTHYECKast
pabora,
KOHTPOJIbHAS
pa0bora,
nmabopaTopHas
pabota



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

nepuo/a KojieoaHui
MIPY>KMHHOTO
MasiITHUKA OT MacCChI
rpy3a u KECTKOCTH
MIPYKUHBI U
HE3aBHCHUMO

CTb OT

aAMIUTUTY JIbI

MaJIbIX

KoJIeOaHUiA,
IIPSIMOJIMHEN

HOE

pacrpocTpaHeHue
CBeTa,
paznoxxeHue 6enoro
cBeTa

2.2

Mexanunueckue
BOJIHBL. 3BYK

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a

4a6

W3y4YECHUE CBOWCTB
M300paKeHUs B
IIJIOCKOM 3€pKaje 1
CBOWCTB
M300pakeHUS
npeaMeTa B
coOuparoie JuH3e,
HaOI0IeHUE
CIUIOLIHBIX U
JINHENYaThIX
CHEKTPOB
U3ITy4eHus):
CaMOCTOSTEIILHO
coOupaTh yCTAHOBKY

VcTHBIN

oIpoc,

peleHu

e

y4eOHBI

XU

MPaKTH

KO-
OPWEHTUPOBAHHbI
X 3a4au,
npakTUJYecKkan
paborTa,
KOHTPO/IbHaA
paborTa,
nabopaTtopHas
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13 U30LITOYHOTO pabota
Habopa
00opyI0BaHus,
OITUCBLIBATH X0
OIIBITA U €T0
pe3yIbTATHI,
dopmynnpoBaTb
BbIBOAbI
Htoro no pazneny 15
Pa3nesn 3. DjIeKTPOMATHUTHOE T0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
XapaKTepn3osBaTb yCTHBIﬁ
CBOICTBA TeN, pusmnyeckune ompoc,
ABNEHMA N NPOLLECChI, pereny
MCNONb3YyA 3aKOH o
COXpPaHeHuna sHeprum
P prvn, YUCOHBI
3aKOHBCEMMPHOTO
XU
TArOTeHus,
NPUHLMMICYNEPno3nLum TIpaKTH
5 CUA,  NPUHLMA KO-
JIEKTPOMArHUTH OPUEHTUPOBAHH
ot Bu6nnorexa LIOK ?THocmreanocm o
anunes,
3.1 6 2 https://m.edsoo.ru/7f41a
AIEKTPOMArHuTH 426 aKOHbIHbIOTOHA,3aKOH
LIE BOJIMEL - COXPaHEHMA  WMMYyANbCa,

3aKOHbI
OTpa*eHnA n
npenomneHnA CceeTa,
3aKOHbl COXpPaHeHUA
3apAaoBoro um
maccoBoro4ymncennpu
AOEepPHbIXpeakunax,npu
3TOMAABaTb

CNIOBECHYHO



https://m.edsoo.ru/7f41a4a6
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$OPMYNMPOBKY 3aKOHA U

3anucbiBaThb ero
maTemaTmnyeckoe
BblpasKeHue;
Hroro mo pazneny 6
Pa3gen 4. CBeToBbI€ AABJICHUSA
XapaKkTepu30BaTh

4.1

3aKOHEBI
pacmipocTpaHeH!
s CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

MIPUHIUIIBI ICHCTBHYSI
H3YYEHHBIX
npubOpoOB U
TEXHHUYECKHUX
YCTPOMCTB € ONOPOi
Ha MX ONMUcaHus (B
TOM YHCJIC:
CITHIOMETD,
JATYUKH TTOJIOKCHUS,
PacCTOSTHHS U
YCKOPEHHUsI, paKeTa,
9XOJIOT, OYKH,
MIePUCKOTI,
¢doroanmnapar,
ONITHYECKHE
CBETOBO/JIBI,
CIIEKTPOCKOTI,
JIO3UMETP, Kamepa
Bunbcona),
UCIIOJIB3YSI 3HAHHS O
CBOMCTBax
buznuecKux



https://m.edsoo.ru/7f41a4a6
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4.2

JIuH3el
ONTUYECKHE
npudopbI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
4a6

ABNEHNN U
HeobxoAnMble

UCIIONIb30BAaTh  CXEMBI
u CXEMaTUYHbBIE
PUCYHKH  HM3yYEHHBIX
TEXHUYECKUX
YCTPOMCTB,
U3MEPHUTEIbHBIX
npruOOpoB
TEXHOJIOTUYECKUX
IPOIIECCOB  TpU
peleHnn
y4eOHO-TIPAKTHYECKUX
3a/1a4, OMTUYECKUE
CXEMBI JUIs
HOCTPOCHUS
HU300paXeHU B
TUIOCKOM
3epKae U
cobuparoie
U JTMH3E;
MIPUBOJIUTH TIPUMEPHI
(HaxoUTh
uHOpMaIHIO O
IpUMEpPaXx)
MIPAKTHIECKOTO
UCTIOJTb30BAHUS
(UBUYECKUX 3HAHUN
B
IIOBCEHEBHOMU



https://m.edsoo.ru/7f41a4a6
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Paznoxenue bubmuoreka [JOK
4.3 Oenoro ceera B 3 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazgeny 15
Pa3znea 5. KBanTtoBble sIBJIeHUA
Hcnyckanue u bubmuorexa [IOK
5.1 MTOTJIOIICHHE 4 https://m.edsoo.ru/7f41a

CBE€Ta aTOMOM

4a6

KU3HH JIJIS
o0ecrieyeHus
0€30MacHOCTH TIpH
oOparieHuu ¢
npubopamu u
TEXHUYCCKUMHU
YCTpOWCTBaMH,
COXpaHCHHS
3JI0POBbSI U
COOJTIOICHHSI HOPM
HKOJIOTUIECKOTO

IIOBEJICHUS B
OKpYKaromieu

cpeae

MPUBOIUTH
p
UMEPBI (HaxXonuTh
uH(pOpMaInIO 0
npuMepax)
MPAKTHIECKOTO
HCITIOJIb30BAHHUS
(bu3MYeCKux 3HAHUN B
IIOBCETHEBHOW KU3HU
JUTSt obecrnievyeHus

YCTHBIN

omnpoc,

perieHn

e

y4eOHBI

XU

NIPaKTH

KO-
OPUEHTMPOBAHHbI
X 3ajau,



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

5.2

Crpoenue
aTOMHOTO siipa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

0e30MmacHOCTH
yCTpOICTBaMH,
COXPaHEHUS 3/I0POBbSI

51

CcOOJIFOIEH
1Sl HOpM

9KOJIOruYe
CKOI'O IIOBEICHUS B
OKpYXKarolien cpeje;

MeXaHu4ecKas
pabora u
MOUIHOCTb,
MOTEHIAJIbHAs
SHEpPIrHUs Tea,
MOJHATOTO HaJ
MMOBEPXHOCTHIO
3EMUIIH,
MOTEHIMATbHAas
JHEPrus CKATOU
MPY>KUHBL,
KUHETHYECKas
SHEprus, MojaHas
MEXaHUYeCKast
SHEprus, NEPUOa U
4acToTa KoJeOaHuid,
JUTUHA BOJIHBI,
TPOMKOCTH 3BYKa U
BBICOTA TOHA,
CKOPOCTb CBETA,

npakTuJyecKkan
paborTa,

VcTHBIN

omnpoc,

petieHn

e

y4eOHBI

XU

MPaKTH

KO-
OPUEHTUPOBAaHHbI
X 3a4au,
npaKTuyecKas
paborTa,



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

5.3

SlnepHble
peakuuu

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a

4a6

rokasareib
MPEJIOMIICHUS
Cpenbl), pu
OIMCaHHUU
MIPaBUIILHO
TPaKTOBATh
¢bu3nvecKuil CMBICI
HCIIOJIb3YEMBIX
BCJIMYVH,
0003HAYEHUS U
CIIMHUILIBI

d)VI3VI‘-IeCKMX BE/INYUH,

XapaKTepU30BaTh
CBOICTBA TeEJI,
buznveckue
SIBJICHUS U
MIPOIIECCHI,
HCIIONB3YS 3aKOH
COXpaHEHUs
SHEPTUH, 3aKOH
BCEMHUPHOIO
TATOTEHHS,
TIPUHIINIL
CYTIEPIIO3HITHH
CHJT, IPUHITATI
OTHOCHUTEIILHOCTH
Tlammnes,

3aKOHBI
HrroToHa,

YcrHbiit
ompoc,
pelieHu

e

y4eOHBI

X"

MPaKTH

KO-
OpUEHTUPOBAH
HBI X 3aJ1a4,
MPAKTHYECKas
pabora,
KOHTPOJIbHAS
pabota



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

3aKOH

COXpaHCHHS
UMITYJIbCA,

3aKOHBI

OTpaXKCHHUS U
MIPEJIOMIICHUS

CBETa, 3aKOHBI
COXPaHCHUS
3apsiIOBOTO U
MacCOBOTO YHCEI
IIPH ATICPHBIX
peaKIusix, Ipu

3TOM J1aBaTh
CIIOBECHYIO
(bopMyIHUPOBKY
3aKOHa M 3aIlMChIBATh
€ro MaTeMaTHYeCKOoe
BBIpaKCHUE

Hroro no paszneny 17

Pa3nes 6. IloBTopuTte1bHO-000011a101IM I MOAYJIb

[ToBTOpEeHue n
00001IeHNE bubmuoreka [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a

Kypca QpU3UKH 3a 4a6
7-9 xnacc

Wroro no pazneny 9

OBLIEE

KOJIMYECTBO 102 3 2



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

YACOB I10
I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3nka — HayKa 0 IPUPOJIE.
SBnenuns npupoibl. Duzndeckue
SBJICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

VYpok-uccienosanue "N3mepenue
TEMIIepaTypbl P TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U JaTUHKA
TeMneparypbl"

Kaxk ¢usuka u npyrue ecteCTBEHHBIE
HayKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue GU3NIeCcKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JaJbHOCTh MOJETA MIapHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM
OoJibIirie, yeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiectBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
tsett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJIFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3soB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHnnueckoe ABMKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6mmoreka [IOK
13 CkopocTth. EnUHHIIEI CKOpOCTH
p g H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTtn 1 BpeMeHU ABMKEHUA bubmmorexa [IOK
y P a https://m.edsoo.ru/ff0a0ae4
Wuepnust. 3akoH nHEpLUU.
15 B3aIfM0ﬂeﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TeIl
16 IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa Tejla IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenue



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
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TB épI[Ol"O TCIIa

Pentenue 3amad mo treme "IIOTHOCTE

bubmuorexa [JOK

18 BemecTna https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucCTHKa
19 B3auMoaercTeus Teir. Cuiia
yrpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «M3yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBD»
21 SIBnenune Tarotenus. Cuia TSHKECTH
CBs13b M@Ky CHIJIOW TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cua tsoxectu”
93 Cwiia TSKeCTH Ha JPYTuX IJIaHeTax. bubnuorexa [JOK
®Pu3nyecKue XapaKTEPUCTUKY TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswmepetine ci. Jiramomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHbIX
26 M0 OJTHOM MPSIMOM. bubmmorexa [TOK
N https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytoMmas cui”
78 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yuenue bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeencHue

30 PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3anau o remam: «Bec
31 tenay, «['padpuyaeckoe n3oobpakeHne bubnnoreka [JOK
cumy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTtponpsHast pabora mo Temam:
«MexaHnueckoe JBIKeHHe», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHID»,
«Cumbny
33 Jasnenue. CriocoObl yMEHbBIIIEHUS U bubmuorexa [JOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh
34 JIaBJIEHM ra3a OT 00bEMa, bubmotexa [JOK
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPABIMU
35 TeJ'II.)’:ll\jIII/I, )KSJIKOCTS{MI/I u Ir):113aM1/1. bubmmorexa [JOK
https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 JlaBneHue B )HUIKOCTH U Ta3e, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemtenne 3agau o teme «/lapinenue B bu6mmorexa [IOK
SKUIKOCTH U Trase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
38 CooOrmaronuecs CoCyIbI bubmunoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 r i
FAIpABIIMHCCICN pece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [loprineBoii
JKUJIKOCTHBIM HAcOC
Atmocdepa 3emn. [Ipuamnsb
CyIIIECTBOBaHMS BO3TYIITHON
41 0}(;1;10111(1/1 3emiu 3;3};ICHMOCTL bubmorexa LHOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATMocdhepHOe 1aBiieHNE
BO3yXa. ATMOC(EpHOE AaBICHH https://m.edsoo.ru/ff0a2b5a
43 H3mepeHune aTMOChEpHOTO AaBIICHUSI. bubnuorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3agad mo reme
"AtmocdepHoe naBienue"
JlelicTBrE )KUJIKOCTHU U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
124 ’ https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas padota «OrnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmorexa [IOK

HeﬁCTBYIOHICﬁ Ha TEJIO, MOTPYKCHHOC
B XXUJAKOCTB»

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH TEJIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KonctpyupoBaHue apeoMeTpa Wiu
KOHCTPYHUPOBAHUE JIOJKHU U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnnasanue»,
«/JlaBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EaquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o JectHuie"

56

[IpocTsie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«JlaBlIeHHE TBEPIBIX TEJ, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

Peseprubiit ypok. PaboTta ¢ Tekcramu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

o Teme «JlaBneHue TBEPABIX TEII,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Poruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycinoBHil paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau mo reme «Y CIOBUSA
paBHOBCCI/ISI pmqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT noneznoro neicTBust
Mexanusma. Jlaboparopnast pabora
«3mepenne KIIJI HaknoHHON
TIOCKOCTH

0.5

62

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckast PHEpTHsl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"OKCIEpUMEHTAILHOE OIIPEIEIICHNHE
W3MEHEHHUS KUHETUYECKOU 1
MOTEHLHATbHON YHEPTHH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KonTponbhast pabota no teme
«PaboTa 1 MOIIIHOCTB. DHEPTU»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblii ypok. PaGorta ¢ Tekctamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aBHKeHue" https://m.edsoo.ru/ff0ad4ee6
PesepBHbIii ypok. PaboTa ¢ TekcTamu
68 o TeMe "Padorta. MOLIHOCTS. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabublie | IlpakTuueckue p
n/n Bcero u3ydyeHusi = odOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KHHETHYECKOH TEOPUU U UX OIBITHBIC 1 bubmorexa OK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA Ha OCHOBE MOJIOXKECHHI
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrammueckue u aMopdHbBIC TelIa 1
p pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIIepaTypsl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCcTHI]
9 Buytpennss sueprus. CriocoOst 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasr Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "IIpakTraeckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHus Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
yIEIbHOM TETJTIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHast bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TETUTOTAa TIABJICHUS

19 JlabopaTopHas pabota "OnpeneneHue bubnuorexa [JOK
YIEIbHOW TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Hap006p330BaHI/I5I U KOHJACHCaAI .
3aBHCHUMOCTh TEMIICPATYPhI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUsI U IIPEBPALLICHUS
SHEPI'UHU B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHua. U3MeHeHnE
arperaTHbBIX COCTOSIHHI BerecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IiIeKTpu3anus
TeJ UHAYKIUEH U IPH
COTMPUKOCHOBEHHUH "



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

BzaumopeiicTBue 3apssKeHHBIX TEII.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnnoreka [HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEN
Hocurenu 3nexkTpuueckux 3apsiios.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubnmorexa LOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUUECKOTO TOKA
37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTPUYECKHUI TOK B METAJIJIaX, bubnuotexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
9acTH
Cuna Toxka. JlabopaTtopHas pabora
bu6mmoreka [IOK
41 "N3mepenue u peryimpoBaHHe CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJEeKTPUYECKOE HANIPSHKEHHE.
Bonsr™erp. JTaboparopHas pabota

bu6mmoreka [IOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuraia”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa LOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaANIEIbHOE
COEJIMHEHHUS TIPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpU 1 bubnuoreka [IOK
MOCIE0BATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
VAP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoyinsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpH u II:/IOH_I}II)OCTI/I :—)JIeKTqueCKOFO bubmmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEIN
53 3ﬂeKTTquec1<0ﬁ SHEPIUU B 6];I))IT bubnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aHMOJCUCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK
I10JIE€H IIOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1moJjie
56 3eMIIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorera [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSTHHBII
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMozecTBusA. [10CTOSTHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

IpoBepoyHasi pabora

59

PesepBHbIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepocceuniickas
IpoBepoyHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe nose
3JEKTPUUYECKOTO Toka MaruurHoe
T0JI€ KaTYIIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[TpuMeHeHne HIeKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuenue neiicTBUS MarHuTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpoBUraTeseil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpoaABUTATENS "

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

63

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYICHUS MICKTPUICCKOW SHEPTHH.
DJIEKTPOCTAaHIIUH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUIECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIC SIBJIeHUS"

KonTponbhas pabota no teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [JOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
o teme "TerioBbie ABIeHU" https://m.edsoo.ru/ff0accse

68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
1o Teme "MaruuTHbIe siBJICHUS"

BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB I1O 68 145

[NPOTPAMME



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

9 KUIIACC

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

1 MexaHnueckoe JBUKECHUE. 1
MartepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
NIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
Jlabopartopnast pabota "Onpenenenue

7 YCKOpEHUS Teja Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHHH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes

9 PaBHOMeEpHOE nBMXKEHUE IO 1 bu6muoreka [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 LleHTpOCTpEeMHUTEILHOE YCKOPECHHE
1 [IepBeiit 3akon HeroTona. BekTop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIASA cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHEHHE bubnnorexa [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ypyrocti. 3axon yka https://m.edsoi.I rOu/fanecaZ
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH
17 JlaGopatopHnas paborta «OnpeneneHue bubnmnoreka HOK
KECTKOCTH IIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cina Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuia bubnmnorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Ornpenenenue bubmuoreka [IOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmorexa [TOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuna Ts5KecTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

majieHust

Ypok-koHpepenius "JIBuxeHue Tel

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
S https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHoOBecue TBEpOTO TENA C BH6J?HOTeKa HOK
3AKPEIIEHHOIT 0CHIO BPAICHUA. https://m.edsoo.ru/ff0afe36
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCHe MaTepUAIBHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOIO TENa C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenne 3agau mo teme "MoMeHT bu6nmorexa LIOK
cunbl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOIBHOM paboTe
29 1o TeMe "MexaHH4ecKoe JBIKCHUE. bubmorexa HOK
Baanvozeiicraue en" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHNYeCKOe IBUKEHUE. bubmrorexa LHOK
Bsanmoneiicrame Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bu6muoreka [JOK



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
https://m.edsoo.ru/ff0b06ec

COXpPaHEHHUS UMITyJIbca. YTIPYToe U
HEYyNpyroe B3auMoIeCTBHE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunorexa LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnmnoreka HOK
34 Mexannyeckasi paboTa u MOITHOCTh https://m.e dso:)l.ru p——
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpeeneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHOM MMOBEPXHOCTH»
37 CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHS SHEPTUU B
MEXaHUKe
40 Jlaboparopnast pabora «3yuenue bubnnorexa [JOK
3aKOHA COXPAHEHHUS YSHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuil 1 py>KUHHBIA

MasaATHHUKHU



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
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuo/a KojiebaHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHuit
MIPYKUHHOTO MasTHUKa

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

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BOHBL. CBOMCTBA
MeXaHU4eCcKuX BoJiH. [IpogosbHbIE 1
MOIEPEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "Mexanndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHnue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

Ypok-koupepeHnius "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmorekxa [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

1o Teme "3aKOHbI COXpaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTponbhas pabora no teme

55 "3aKOoHBI COXpaHeHUs. MeXxaHn4ecKue
KoJieOaHUs U BOJTHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "Lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
61 Cko OIZDTI: cBeTa BOJHI{)OEHe CBOMCTBa brbmmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosniHOE BHYTpEeHHEE OTpaKEeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunorexa LIOK

65
BHYTPEHHET0 OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa TIPEIIOMIICHUS
CBETOBOTO JIy4a OT yIJIa TaJCHHS Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-koHpepermus "Vcnoas3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnuoreka [IOK
69 [TocTpoenne n300paskeHMiA B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubnmnoreka HOK
70 (OKYCHOTO PACCTOSHUS U ONTUYECKOMN nomorexa L
5 . | https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOIEeit TNH3BI
7 Ypok-koHpepeHmus "OnTuaeckue bubmuoreka [IOK
JTUH30BBIEC TPHUOOPHI" https://m.edsoo.ru/ffOcOa7e
bub OK
72 I'na3 xak ontuueckas cucrema. 3peHue nommorexa L
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "lepexTs
3penus. Kak coxpanuts 3penne”
Paznoxenne 6em0ro cBeTa B CIIEKTP. B OK
oTeKa
74 Omnbitel HetoTona. Cnoxenue nommoreka I

CIICKTPAJIbHBIX BETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffOc0f4c
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CBETa

JlaGopaTopHas padota "OMbITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

bub6nmoreka [IOK

75
POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bubTper"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v noriomeHue ceera
79 aromoM. KBaHTbl. JInuHeiuareie bubmorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CIICKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI brbmmorexa LIOK
a g https://m.edso00.ru/ff0c1672
Crtpoenue atomHoro siapa. Hykinonnast bubnnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuorteka [IOK
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHns” https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnmnorexa [JOK

W3JIy4€HUs B IPUPOJE, METHUIIVHE,

https://m.edsoo.ru/ff0c2126
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TeXHuKe"

87

SnepHble peakuu. 3aKOHbI
COXpaHEHUs 3apsI0BOIO U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MAacChl U YJHEPTUH

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau no reme "SnepHeie
peakuu"

90

Peaknuu cunTe3a M neneHus saep.
Nctounuku sHeprun ConHua u 3837

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepuas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYCHUN HA KUBBIC
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMAarHuTHOE MoJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbic sBneHUS"

94

IToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"BzanMopaencTBrue Tea"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TeroBbie mporecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenue

bubnunorexa LIOK
96 pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareici'
[ToBTOpenue, o6o0menue. Pemenue
bub6nmmoreka [IOK
97 pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpenue, o6o0mIEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmaorexa ITOK
" PATOPHbIC P " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIE SIBIICHUS
[ToBTrOopenue, o606menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 Bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606meHne. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBI:IG 1 bubmmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHToBasg u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOTPAMME
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

13

pacrno3HaBaTh NPOSBICHHE W3YYEHHbIX (DU3UYECKUX SBJICHUI B
OKpY’KalolleM MHpe, B TOM 4YuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aJady B YYEOHYIO, BBIICIATH

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

14

ONHKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (U3MYECKHE SIBJICHUS,
UCHONB3Yysl (U3MUECKHe BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHHs U eUHUIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (OPMYIIbI,
CBS3bIBAIOIIME JIAHHYI0O  (U3MUYECKYI0 BEJIMYMHY C  JIPYyTHMH
BEJIMYMHAMHU, CTPOUTH  IpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHHUS U TPOIECCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM [1aBaTb CJIOBECHYIO
GOpMYyITUPOBKY 3aKOHa © 3allUCHIBaTh €ro MaTeMaTHYECKOe

BBIPAXKCHUC

1.6

OO0BSACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd MPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBISABIATh NPUUYMHHO-CIEACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 JorMyeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (DM3NUYECKUX SBIEHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 AeHCTBUA, UCIONB3Ysl 3aKOHBI U




dbopMyIibl, cBs3bIBaIONINE (PU3MYECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJjaud  3alUChIBaTh KpPaTKOE YCIOBUE, IIOJICTABIIATH
buznyeckre BeIUYUHBI B POPMYJIIBI U IPOBOJUTH PacUEThl, HAXOAUTH
CIIpPaBOYHBIC JaHHBIE, HEOOXOAUMBIE JJIsi PEUICHUS 3ajad, OILICHUBAThH

PEATUCTUYHOCTD MOJTYYECHHON (PU3UYECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
(¢u3nUYecKUX METOZOB, B ONHMCAHUM HCCIICAOBAHUS  BBLICIATH
npoBepsieMoe  MpeAnoyiiokeHue  (TUMoTesly),  pasiuyarh U
MHTEPIPETHPOBATH TOJyYCHHBIH pPE3yibTaT, HAXOAUTh OLIMOKUA B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I10 €TI0 PE3yJibTaTaM

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GopMmynHpoBaTh — IpOBEpsieMbIe
NPEINONOKEHUs, CcoOMpaTh  yCTAaHOBKY M3  MPEAIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

1.10

BBITIOJIHATH TPSIMbIE M3MEPEHUSI C HCIOJIB30BAHHEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OIHOW  (U3MYECKOU
BEIIMYUHBI OT JPYroil C UCHOJB30BAHUEM MPIMBIX HW3MEPECHMUI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOrO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs MPEAI0KECHHOMY IUIaHY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOH 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI U TpapHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYHUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHU coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH Tmpu paboTe ¢

1a00paTOpHBIM 000py10BaHUEM

1.14

yKa3blBaTh MPUHIMIBI JACHCTBUS MNPUOOPOB M  TEXHUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTb IPUHLMIIBI JEUCTBUS HU3YyYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOIIBIO UX ONHUCAHMUS,
UCTONB3ys 3HAaHUA O CBOMCTBaX (U3MYECKHX SIBICHHH |

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXOAuTh HWH(OpPMAIUIO O MpUMepax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYCCKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuboOpaMu U TEXHUIECKHUMH yCTPOMCTBAMHU, COXPAHCHHSI 3[IOPOBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHlefl cpeac

1.16

OCYHIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M IMYyTEM CPAaBHEHHUs DPA3IUYHBIX HCTOYHUKOB
BBIJICNIATE MH(YOPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HITH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHTepHeT, BiaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus nH(OpMaLUu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHpOpMAuu (PHU3NIECKOTO
COJIep’KaHus, B TOM YHCIE MyONUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3yibTaTax TMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HTOM
TPaMOTHO HCIOJIb30BAaTh W3YUYCHHBIM NOHATHUMHBIN amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

IIPY BBINIOJHEHUH YUEOHBIX MIPOEKTOB M HUCCIIEI0OBAaHUI pacipeesnsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 33JauaMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JEUCTBUH, aJ€KBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JIEATENILHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus

11

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHWIO HMX XapaKTCPHBIX CBOWCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIONIUX JAHHOE (PU3NUECKOE SBICHHE

13

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBICHUI B
OKpY’KalolleM MHpE, B TOM 4YuCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aauy B Y4EOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKK) QU3HUECKUX SBIICHUI

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel W (DU3UUYECKUE SIBJICHUS,
UCTIONB3ys (U3UYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJBb3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYyTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  H3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUEC SIBIICHUS W IPOIIECCHI,
WCIIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyITUPOBKY 3aKkOHa M  3alMCHIBATh €ro MaTEeMaTU4YeCcCKOoe

BBIPA’XXCHUC

1.6

00BACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyalldd TPAKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTUYECKHMX IIaroB ¢ MOMOIIBbI0 1 — 2 W3y4YEeHHBIX CBOWMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemath pacy€THble 3a71ayd B 2 — 3 JEWCTBUA, UCHOIb3YS 3aKOHBI U
bopMyIIbl, CBsI3bIBaONINE (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHaIN3a
YCII0OBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HETOCTATOK
JMaHHBIX JUI pelleHHs 3ajauyd, BbIOMpaTh 3aKOHbl U (HOPMYIIBL,
HeoOXoauMbIe JUIsl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJy4YeHHOEe 3HaueHue (U3UYECKONH BEIUYMHBI C HU3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
(U3NUECKUX METOJI0B, UCTIOIb3Ys OMMCAHUE UCCIIEIOBAHUS, BBIACIAT
IIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHWIO (DU3HYECKUX SIBICHUNA WIIH
¢usmueckux  CBOMCTB  Ten:  (OPMYIHpPOBATH  MPOBEpsSEMbIC

MPENINONIOKEHNUs, coOupaThb  yCTaHOBKY U3  IPEAJIOKEHHOTO




000pyA0BaHNUs, OTIUCHIBATH X0/ ONbITA U POPMYIUPOBATEH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEINYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a1aHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

NPOBOJIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OHHOH  (DU3UYECKOi
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSIMBIX W3MEPECHHUN:
IUIAHUPOBATh HCCJIEIOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHSATH
U3MEpeHus, cilexys  IpeUIOKEHHOMY  IIaHy,  (DUKCHpOBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJE TAaONMUI] U TpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIKO YCTAHOBKY,
cieaysa HpGI[JIO)KGHHOfI HHCTPYKIIMK, W BbIYUCIATH 3HAUCHUC

BCINYHHBI

1.13

CO6J'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh HNPUHIMINBI JEHCTBUA HW3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUSA, HCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHMA U HEOOXOIUMbIE

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXEMATUYHBIM PpHUCYHKaM, COCTABJISAATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C MOCJICAOBATCIIBHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH

1.16

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHON
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

1.17

OCYIIECTBIISATh MOUCK MHPOpMAINK (PHU3NIECKOTO CONIEP)KaHUS B CETH
NHTepHeT, Ha OCHOBE HUMEIOUIMXCSA 3HAHUW U IyTEM CpPaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATh HWHGOPMAIHIO, KOTOpast

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHWil  HAy4yHO-




NOMYJISIPHYIO JIUTEpPaTypy (pU3MUecKoro conaep)kaHus, CIpaBOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHeT; BianeTb npuémMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (DH3UYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEICTABIATh PE3YJIbTATHI
MPOCKTHOM WM HCCJIEIOBATEILCKOM JEATEILHOCTH, TIPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHBI MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

1.20

9 KVIACC

IPY BBIOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesenaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHMBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIpPYMIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE,  IpPOSABIAS  TI'OTOBHOCTB

pa3pemaTth KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

11

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

pa3jndaTrhb SABJICHUA 110 OMHNCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAaHHOC (1)PI31/I‘-I€CKOC SABJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YYCHHbIX (U3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYecKue SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3334y B Y4eOHYIO, BBLACIATH

CYILIECTBEHHbIE CBOICTBA (MTpU3HAKN) GU3UYECKUX SIBICHUN

14

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, IPH OMHCAHUU TMPABUIIBHO
TPaKTOBaTh  (PU3MUYECKHI  CMBICT  WCHOJB3YyEMBIX  BEIMYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,

CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTHUMHU




BEJIMYMHAMHU, CTPOUTH  TIpaUKH  HM3YyUYEHHBIX  3aBUCHMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS U IPOIIECCHI,
UCIIONIb3YSl HW3YYEHHBIE 3aKOHBI, MPU ATOM JaBaThb CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa © 3alHMCHIBATHh €r0  MaTeMaTU4eCKOe

BBIPpA)KCHUEC

1.6

O00BSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKuX IIaroB C MoMoulblo 2 — 3 H3yuYeHHBIX CBOICTBa

bu3nUecKuX SBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3a7adu (omMparouiecs Ha cuctemy u3 2 — 3
YPaBHEHHUII), WCIOIB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHE
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIBIATH HEAOCTAIOIINE WIIU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTh PacyEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYUYCHHOT' O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

1.8

pacnno3HaBaTb Hp06J'IeMBI, KOTOpBIC MOXHO PCIIUThL IPHU MTOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMHMCAHUEC MCCICI0BAHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTL IIOPAAKA
MMPOBCACHUA HCCIICAOBAHWA, JCJIIaTb BBIBOABI, HWHTCPIPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I " OIIBITOB

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH HITH
(U3MYECKUX CBOMCTB TeNl: CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, (POPMYIHPOBATH BBIBOIBI

1.10

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEpEHUil,
ompenensis cpeaHee 3HA4YeHHEe Hu3MepseMoi BeauduHbl (PoKycHOe
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
WCTIOIB30BaHUEM TIPSMBIX WU3MEPEHUH: TUIAHUPOBATh HCCIIEIOBAHNUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIETOBAHUS

1.12

IOPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UUECKUX  BEIUYMH:
IUIAHUPOBATh M3MEPEHHs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CIENys IPENJIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh II0JIyYCHHBIC

pe3yJIbTaThl ¢ YU4ETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

coOmonaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu pabore cC

n1abopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIC NPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IUIAHETapHas MOJCIb aTOMa, HyKJIOHHAas

MOJCJIb aTOMHOI'O sAJpa

1.15

XapaKTepu30BaTh HNPUHIMIBI JIEHCTBUA HW3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJICHUA U HEOOXOIUMbIe

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIO/IB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX prudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMpPH PpEIIeHUH Y4eOHO-IIPAKTUYECKHX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300pakeHUH B MIIOCKOM

3epKaie ¥ coOuparomiei JIMH3e

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOT0 UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUU B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHss O€30HMacHOCTH TMpU  OOpalleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3I0POBBS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

1.18

OCYHIECTBIISATh MOUCK MHPOPMAINHN (U3HUECKOTO COACPKAHUS B CETU
WuTepHeT, caMoCTOATENbHO (OpPMYIHpYsT IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOU
uHpOpMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTENBHBIX

HUCTOYHUKOB

1.19

WCIIONIb30BaTh MpPH  BBHIMOJHEHWM Y4YEOHBIX 3aJlaHUi  Hay4dHO-
MOMYJIAPHYIO JUTEPATypy (U3UUECKOTO COJEpKaHUs, CIPABOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; Bianerb npuémMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMU U3 OJHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3[aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIC COOOLICHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UUIECKOTO
COZIepKaHMs, MyOJIMYHO TIPEICTABIATh PE3YJIbTaThl MPOEKTHON WU
UCCIICIOBATENIbCKOW  JEATENBHOCTH,  NPH  3TOM  T'PaMOTHO
UCIIONIb30BATh M3Y4YEHHBIH MOHATHIHBIN anmapaT u3y4yaeMoro paszerna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAHUNA (DU3NUECKUX
IPOLIECCOB paclpeseniaTh 00f3aHHOCTH B IPyIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTh 3a BBIIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHMBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIpPYMIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aMMOJCHCTBHE,  IpPOSABIAS  TIOTOBHOCTB

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pasjgena

Koxa
3JIEeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupone. SBiueHus NpUPOABL.
@usnyeckue  SBICHHA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenne — usmueckux
BenuuuH.  Dusuyeckue  npubopsl.  Ilorpemnocts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.3

EcrtecTBeHHOHayuHBI METOJ MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIJBUKCHHE TUIIOTE3,
9KCIIEPUMEHT 110 IPOBEPKE TUIOTE3, OOBSICHEHHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

1.4

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

1.5

[IpakTuueckue padbOTHI:

##H#Par##H#13mepeHne paccTosHUH.
#H##Par#H##l13mepenne 00bEMa KUAKOCTH M TBEPAOTO
TeNa.

#HH##Par##H##OnpeneneHue pa3MepoB MaJIbIX Tell.
##Par##H#I3mMepene  TeMrepaTypsl NpH  [OMOILHU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

##HPar###CTpoeHune BelecTBa: aToMbl U MOJIEKYJIBI, UX
pasMepbl.  ONBITBI,  J0Ka3bIBAIOIIHME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#Hi#Par### ]| pmkenne  vactuir  BemectBa.  CBS3b
CKOPOCTH  JABWXKEHHUS  YaCTUILl C  TEMIIepaTypou.

BbpoyHoBckoe nBmxenue, nuddy3us

2.3

BzaumopeiicTBre 4acTHUIl BEIIECTBA: MPUTSHKEHUE U




OTTAJIKUBAHHUC

#H##Par###ArperaTtuple COCTOSHHS BEIICCTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIN.

2.4 B3anMoCBsI3p MeXIy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTryeckue pabOTHI:
#H#Par####01enka quaMerpa aToMa METOJIOM PSIOB (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 H#HHHPar###0npITel 10 HAOMIOJEHUIO  TEIJIOBOTO

paciiupeHus ra3os.
HHRPar###0nbITEl 110  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIIPHOI'O IPUTS)KCHU A

JIBIDKEHME U B3AUMOJIEUCTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMEpHOE 31
' HEpPaBHOMEPHOE IBUKEHUE
#H#Par##H#CkopocTb. Cpenusis CKOPOCTH npu
3.2 HEPAaBHOMEPHOM JBWKEHHUHU. Pacy€r myTu U BpeMeHU
JBUKEHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJd KaKk NPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par## lnotHocTs BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEleCcTBa
3.5 Cwuta KaK XapaKTEepPUCTHKA B3aUMOICUCTBHS TEI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' TTOMOIIBIO JUHAMOMETPA
37 ###Par#t#ABnenne TaroteHus u cuna Tsokectd. Cua
' TSKECTU Ha Apyrux maHerax. Bec rema. HeecomocTs
38 Cuna tpenusi. TpeHHE CKOJIBKEHUS W TPEHHUE IMOKOS.
' Tpenue B npUpojie U TEXHUKE
39 #H##Par###Cnoxxenrue CwWi, HalpaBJIEHHBIX 110 OJHOU

psIMOM. PaBHOEHCTBYIOIIAS CUIT




3.10

[IpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHHS
(wapuka B KMIKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTOMOOWJIA M Tak pganee). OmnpeneneHue cpegHen
CKOPOCTH CKOJBXEHHUs Opycka MWIM IIapuka 110
HAaKJIOHHOH  mockocTH. OrmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnblITHI, JIEMOHCTPHUPYIOIIUE
3aBUCUMOCTh PacTsDKeHUs (nedopmaruiu) mpyXKUHBI OT
NPUIOKEHHOM  cwiibl.  OmNbITB, JEMOHCTPHPYHOILUE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella |

XapaKTepa COIMMPUKACArOIINXCA HOBerHOCTeﬁ

3.11

dusnuecKue SIBJICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW W HEXUBOU IPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJI, Y)KMJIKOCTEI U TA30B

4.1

Hasnenue TtBEpHoro tema. CrnocoObl yMEHbLICHHS U

YBCIIMYUCHUA JABJICHUSA

4.2

I[aBJ'IeHI/IC raza. 3aBUCUMOCTb JaBJICHHA Tra3a OT O6’béMa,

TEMIIepaTypbl

4.3

Hepezl;aqa JaBJICHUA TBép)II)IMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCKHE MAIIMHEI

4.4

3aBUCHUMOCTH JaBJICHU A KUIKOCTH oT FJ'Iy6I/IHI)I.
I'mapocrartuyeckuit napagokc. CooOriaroniecs cocypl.

FI/I)IpaB.]'H/I'-IeCKI/Ie MEXaHU3MBbI

4.5

AtMmocdepa 3emnn u atMocdepHoe AaBieHue. [IpuunHel
CYyIIIECTBOBaHUS BO3AYIIHOW 000m0ukn 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHUS OT

BBICOTEI HaJl YPOBHEM MOPs

4.6

N3mepenune armocdeproro nabinenHus. I[IpubGopbr mis

HU3MCPCHUA aTMOC(I)CpHOFO JaBJICHUA

4.7

JleficTBHE KUAKOCTHM M Ta3a Ha NOTPYKEHHOE B HUX

Teno. BrelTankuBaromas (apxumenoBa) Ccuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3ayxornaBanue

4.9

[IpakTrueckue pabOThI:

HccnegoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TMOrpyXEHHOM B KHUIAKOCTH YacTH Tea.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TeJo, MOTPY>KEHHOE B KUJKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJI0 B JKHUAKOCTH, OT Macchl Teja. OIBITH,
JEMOHCTPUPYIOIIIME  3aBUCUMOCTh  BBITAJIKUBAOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMa
MOrpYKEHHOM B MKUJKOCTh YaCTHU Te€Ja U OT INIOTHOCTH
JKUJIKOCTH. KoHncrpynpoBanue apeomeTpa 580471
KOHCTPYMpPOBaHUE  JIOAKM W ONpeAciieHue €€

rpy3onoab €MHOCTH

4.10

dusnueckue SABJIICHUA B mpupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHU Ha JKUBOH OpraHu3M, IIJIaBAHUC

pBIO

411

TexHuyeckue yCTpONCTBA: COOOLIAIOMIMECS COCY/IBI,
YCTPOWCTBO BOJOIPOBOAA, THJAPABINYECKHA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTbD, SHEPT' A

5.1 Mexanunueckas pabota

5.2 MexaHndeckass MOIIHOCTh

£ 3 [IpocTele MexaHW3MBI: pblyar, OJOK, HaKJIOHHas

' I0CcKOCTh. [IpaBuio paBHOBecus prluara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koadduument

55 IIOJIE3HOTO JICUCTBUS MCXaHHU3MOB. [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [Tonnass mMexaHnuveckass >Heprusi. 3aKOH H3MEHEHUSA U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun




5.9

[IpakTrueckue pabOTHI:

##HPar##H#Onpenenenne pabOThl CUJIBI TPEHUS TIpU
PaBHOMEpPHOM JBM)KEHMHM TeJla 10 TOPU30HTAIBHOMI
nosepxHoctu. MccnenoBanue ycioBUl paBHOBeCHS
pbryara. HMsamepenue KIIJI HakIoOHHON IJIOCKOCTH.

N3yuenue 3axoHa COXpaHEHUs MEXaHUYECKON YHEPTrUU

5.10

dusnyeckue SABICHUS B npupoac: pbHaru B TCIIC

YCJI0BCKa

5.11

TexHuyeckue yCTpPOMCTBA: pblYar, IMOJABHXKHBIA U
HEMOJIBWKHBINM OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KJIACC

Kox
pasaena

Kox
3JIeMEeHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOEHUs BemecTsa. Macca U pasMepbl
MosieKyd.  OIBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUHU

6.2

Mogenmn  TBEpAOro, IKUAKOIO M razoo0pa3HOro
cocrosiHMil BemecTBa. Kpucramnmueckue n amopdHbie

TCIIa

6.3

OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TeJ
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOU

TEOpuun

6.4

CmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TemnnoBoe pacmMpeHne u cxaTmue

6.6

Temnepatypa. CBs3b TeMIepaTrypbl €O CKOpPOCTHIO

TCIIJIOBOI'O IBMXKCHUSA YaCTHUIL

6.7

Buytpenssist sneprusi. Crioco0bl M3MEHEHHS BHYTPEHHEH

SHEPIHHU: TEIUIoNepeaua u COBepIIeHue padboTh




Buapl Temonepenaun: TETUIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3Iy4eHue
KonnuectBo  TemnmoTsl.  YaenpHas — TEIIOEMKOCTh
6.9
BELIECTBA
TemsiooOMEH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [1naBneHue U OTBEpIEBaHNE KPUCTAIITUYECKIX BEILECTB.
' VY aenbHas TEIIOTA MJIABICHUS
[Tapoobpa3zoBanue u  koHAeHcanms. VcnapeHue.
612 Kunenue. VYaenbnas  Temiora mnapooOpa3oBaHUSI.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  paboTel  TemnoBeiXx  ABuratenei  KIT
6.15 TEIUIOBOTO ABHUrarens. TersoBble ABUraTeld U 3alluTa
OKpYKaroIlei cpebl
3aKOH COXpaHEHUS U MPEBPAILlEHUs] YHEPTHH B TETIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
#HPar##H#OnbITl 0 OOHApYXKEHUIO JEHCTBUSA  CUII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
#A##Par#H#0OnbITEL 1O  BBIPAIMBAaHUIO  KPHUCTAJIOB
ITOBapEHHOM COJIM MUJIU caxapa.
#AAPar###ONeITEL 11O HAOMIOMEHUI0  TEILUIOBOTrO
6.17 pacUIMpEeHMs Ta30B, )KUJIKOCTEN U TBEPIBIX TEII.

#H##Par###Onpenenenue NaBlIeHUs] BO3ayxa B OayuioHe
LInpuiia.

H#HHH#Par###OnbITEI, TEMOHCTPUPYIOLIUE 3aBUCHMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIIH
OXJIQKICHUSI.

###Par###1poBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU




JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIiepaTyphl.

###Par###Habnmonenne U3MEHEHUS BHYTpEHHEH
SHEPTUU TeJNa B pe3ysibTaTe TEIUIoNepeaadyd W padoThI
BHEILIHHUX CHIJL.

#H##Par#H##lccnenoBanrue SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUH XOJIOJIHOMW U rOpPSYEN BOJIBI.
#HH#Par###Onpenenenue KOJIMYeCTBa TETUIOTHI,
MOJIy4EHHOTO BOJIOM MpH TEIJIOOOMEHE C HarpeTbiM
METaJUTHYECCKUM ITUITHHIPOM.

#H##Par#H#Onpenenenue  yIelbHOM — TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIIBHOW — BIQKHOCTH
BO3/TyXa.

#H#Par##H##OnpeneneHue yaeabHOM TEIUIOTHI TIJIABICHUS

JIbaa.

6.18

Ousnyeckue SBICHUS B TPHUPOJE: IOBEPXHOCTHOE
HaTSOKEHHE W KanmWUILIpHBIE SBICHUS B TPHUPOJIE,
KpHUCTaJUTBI B TIpupoae, u3nydeHne CoyHIa, 3aMep3anne
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHnyeckue  ycTpoWcTBa:  KalMJUIAPBL, INPUMEPHI
HCIIOJIb30BAHUSl KPUCTAIIOB, XKMJIKOCTHBIM TEPMOMETD,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpBI, TICHUXPOMETp, IMapoBas TypOMHA,

ABUTATCIIb BHYTPCHHETO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpu3aiys Tel. J[Ba poja dJIeKTPUUECKUX 3apsIOB
BiaumoneiictBue 3apsbkeHHBIX Ten. 3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TET OT
BEJIMYMHBI 3aPSIIOB U PACCTOSIHUS MEXKTY TEITaMH )

7.3 Dnektpuueckoe moje. Hampsmk€HHOCTh AJIEKTPHYECKOTO




noss. [IpuHIUI Cyneprno3uiyu SJIEKTPUUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIEeMEHTapHBII

1.4 anekTpuyeckuit 3apana. Ctpoenue atoma. IlpoBonHuku u

JUAJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOTO TOKa

JeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSAX U razax

Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HaIpsKEHUe

ConpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t yyacTKa [enu

[locnenoBarenbHOe M MapajUleNIbHOE  COEIMHEHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyina — Jlenna

DneKTpuuecKue Ienu U TOTPEOUTENTH SIEKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[TocrossHHbIE MarHuThl. B3auMonencTBHE TOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe mnosle. MarHutHoe moie 3eMiIM U €ro
7.15

3HA4YEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne 2JIeKTPOMArHUTOB B TEXHUKE

JlelicTBUE MarHUTHOTO TOJISI HAa MPOBOAHUK C TOKOM.

DneKTpoABUTaTeIh MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOPTE




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMArHUTHOU

7.18
unaykuuu. [Ipasuio Jlenna
DIEeKTPOTeHEePaTop. Crioco05b1 MOJTYYEHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnbITHI 110 HAOJIOJACHHUIO JICKTPHU3AIUN TEJ WHIYKIIHCH
Y TIPU CONMPUKOCHOBEHHH.
HccnenoBanue nedCTBHUS DIIEKTPUYECKOrO IIOJIS  Ha
MPOBOTHUKH U JUDJICKTPUKH.
COopka ® mpoBepka pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3
PE3HUCTOpP, OT CONPOTHBJICHHUS PE3UCTOPA M HANPSHKCHUS
Ha PEe3UcCTope.
OnkITHI, JEMOHCTPUPYIOIITHE 3aBUCHMOCTD
290 AJEKTPUUYECKOTO COMPOTUBJICHUS NPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOr0 CeYEeHUs 1 MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCJIEOBATEIbHOM ~ COCIMHEHUHM JIBYyX PpE3HCTOPOB.
IIpoBepka mpaBuia A CUiIbl TOKA MPHU HapalyieIbHOM
coelMHEeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, HAYIIEro Yepe3 Ppe3UucTop.
OmpeneneHre  MONIHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIeNIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WIYIIETO uYepe3 JIAMIOYKY, OT HamnpsyKeHUs
Ha Hel. Onpenenenne KII/] narpesarensa. UccnenoBanue
MarosuTHOI'O BSaI/IMO)IeI\/'ICTBI/ISI IIOCTOSIHHBIX MAarHHUTOB.
W3ydeHne MarHUTHOTO TOJISi OCTOSIHHBIX MarHUTOB IIpU
Hux 06’[:6[[I/IHGHI/II/I u Pa3saCIICHUM. I/ICC.HG,Z[OBaHI/Ie

JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.




OneITel, JEMOHCTPHUPYIOIIME  3aBUCHMOCTb  CHJIbI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHWs TokKa B Karymke. M3ydenue

I[GflCTBHH MAarouMTHOIrO II0Ji1 Ha IMPOBOJHHUK C TOKOM.

Kouncrpyupoanue u U3y4eHUe paboTsI
3JIEKTPOJIBUTATEIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHHUA BHGKTpOMaFHHTHOfI HWHAYKIWHA:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

@usnueckue SABJICHHS B NPUPOAE: DSIEKTPUUYECKUE
SBJICHUS B  arMocdepe, IJIEKTPUYSCTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, ApEi] MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA VISl )KU3HU Ha 3emile, MOJISIPHOE

CHAHUC

1.22

TexHHUECKUEe YCTPOWMCTBA: AJIEKTPOCKOI, aMIEpMETP,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPHUSCKON SHEPTHH,
JIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeIIbHBIC
ANEKTPONIPUOOPHI (mpumepst), ANEKTPUUYECKHUE
MpeIoXpaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATEH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTHI COAEPKAHUS
pasnmena
MEXAHUWYECKUE SABJIEHUA
Mexanndeckoe JBWXEHHE. MarepuaibHasi TOYKa.
8.1 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MPsIMOTMHEIHOE TBHKCHHE
8.4 ###HPar##HepaBHOMEpHOE MPSAMOIMHENHOE ABM)KEHUE.

Cpennsis ©  MrHOBEHHass CKOpPOCTb Tela  MpH




HCPaBHOMECPHOM JIBUKCHUHN

VYckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEHOE
85 JIBUKCHHE
8.6 #H#Par###CBo00o1H0€e nanenue. OnbiTel [ anuies
#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 ITepuon m wactora oOpamieHus. JluneliHas u yriioBas
ckopoctu. LlenTpocTpemMuTenbHOEe YCKOPEHHE
8.8 ITepBsiii 3akoH HproToHa
8.9 Brtopoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH#Par### [puHuuI cyneprno3uium Cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par###Cuna TpeHus: Cuila TPEHUS CKOJIbXKEHUS,
813 CUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS
###Par#H#Cuna TSKECTM U 3aKOH  BCEMHUPHOTO
814 TATOTEHHA. Y CKOPEHHE CBOOOIHOTO T ICHHS
815 Jsuxenne  mmaner  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUkH. AGCOMIOTHO TBEPAOE
' TEIOo
###Par###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN
847 Ocbhio BpaieHus. MomeHT cunbl. LleHTp TskecTn
8.18 Nmmynsc Tena. U3menenue ummynsca. IMmyiibe cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 Hi#HPar###PeakTUBHOE ABUKEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
PabGora cun Tsxectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEPruM U paboThI
[ToreHnmanbHass dHEPTUs Teia, TOMHATOTO  HAal
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 [ToTeHtmanpHast YHEPTUS CKATOW MPYKUHBI
8.95 ###Par###Kunetnueckas  sHeprusa.  Teopema o

KMHETUYECKOU DHEPIUU




8.26

#H##Par###3akoH coXpaHEeHUsS] MEXaHUYECKOW SHEPTUH

8.27

[TpakTuyeckue pabOTHI:

OnpeneneHue CpeqHEl CKOPOCTH CKOJBKECHHS Opycka
WIA JBWDKEHHS IIapUKa 10 HAKIOHHON IUIOCKOCTH.
Omnpeznenenre yCKOPEHUsI Tella MPU PABHOYCKOPEHHOM
JIBM)KCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBW)KCHUW 0€3 HAyaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHS CKOJIBKCHUS
OT cCcuibl HOpMalbHOro namieHus. OmnpeneneHue
kodpduurenta TpeHus ckoibxeHus. OnpenencHue
*KEcTkocTu mpyxkuHbl. OmnpeneneHue pabOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHHM Tela IO
rOpPU30HTANIBHON TNoBepXHOCTH. OrmpeneneHue padboThI
CHIIBI  YINPYroCTH  TpH  THoabéMe  rpy3a ¢
UCMOJIb30BAHUEM  HEMOABM)KHOTO M TOABHIKHOTO

OJIOKOB

8.28

Pu3NYECKUE SBJIEHUS B IPUPOJE: NMPUIMBBI U OTJIUBBIL,
nBikeHne ToiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

Texunyeckue yCTpOﬁCTBaI CIInaOMETP, JaTYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTHKU

o1 KoJIeOaHUI: TIeprO/], YacTOTa, aMILIUTY/1a

9.9 MareMarnueckuit 51 IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN

03 3aryxatomue KosiebaHus. BbIHYXIeHHbIE KoJeOaHUs.
' Pe3onanc

9.4 Mexannueckue BoJHbBL. CBOWCTBa MEXAaHMUYECKUX BOJIH.

HpOI[OJ'IBHBIC M IOICPECYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI H




CKOpPOCTh €€ pacrpocTpaHeHHs. MeXaHHYECKUE BOJIHBI

B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHue 3ByKa
9.6 Wudpa3Byk u yapTpa3ByK
[TpakTuyeckue pabOTHI:
OnpeneneHye 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OnpeneneHue 4acToThl W Iepuoja  KoseOaHui
NpPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoseOaHui
' MOJBEIMIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoseOaHui
NpY>)XKHHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyxuHsl. 3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue sBIECHUS B MPUPOJAE: BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHUE, CEMCMHYECKHE BOJIHBI,
I[yHaMH, 9XO0
9.9 TexHudeckue yCTPOMCTBA: 3XOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

104 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH

10.2 [[kana 31eKTPOMarHUTHBIX BOJH

103 DnekTpoMarHuTHas mpupoga cera. CKOPOCTh CBETA.

' BonHoBBIE CBOMICTBaA CBETA

[TpakTiueckue paboThI:

10.4 W3ydeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBEHOTO TenedoHa
dusnueckue SBIEHUS B TpUpojae: OHOIOrHYEcKoe

10.5 JIEHCTBHE BHJIUMOTO, yIbTpaduoIeTOBOrO u
PEHTI€HOBCKOT'O U3JIy4YeHU I

10.6 TexHnueckue yCTpOiiCcTBa: HCII0JIb30BaHUE




SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpssMonmHEITHOE pactipocTpaHEeHNEe CBETa
Ortpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
CBeTa
114 [Ipenomnenue cBera. 3akoH MPETOMIICHUS CBETa.
' [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA
115 Jlunza. Xop nydeit B TMH3E
118 OnTuueckas cuctema ¢oToamnmnapara, MUKPOCKONa U
' TeJIeCKOoIa
117 ['ma3 kak onruyeckas cucTeMa. bIH30pyKOCTh U
. JaTbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HploTOHA.
. CroxeHue cieKTpaiabHBIX 1IBETOB. Jlucnepcus ceera
[IpakTuyeckune paboOTHI:
#H#Par###ccnenoBanue 3aBUCUMOCTHU yria
OTPa)KEHHUSI CBETOBOTO JIy4a OT yTJja MaJeHHs.
HiHPar###l13yueHne  XapakTepUCTHK — M300pakeHHs
MpeMETa B TNIOCKOM 3€pKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTHU yria
MPEJIOMJIEHUSI CBETOBOTO Jyya OT yrila TajeHus Ha
119 IPaHUIIE «BO3IYX — CTEKIIO».
' ###Par##lonyyenne U300pakeHUH € MOMOIUIbIO
coOuparoIie JTMH3BL.
###Par###Onpeneneae (HOKYCHOTO pacCTOSHUS |
ONTHYECKOM CUITBI COOUPAOIIIEH JTHMH3BI.
H#HAHPar#H#0nbITHL IO pa3ioXkeHHo OeIoro cBera B
CIIEKTP.
H#HHAPar###OnbpITEI IO BOCHPHUATHIO IIBETa MPEIAMETOB
MIpH UX HAOTIOACHUH Yepe3 1IBETOBbIC (DUITBTPHI
dusnueckue sBICHUS B mpupoje: 3atMeHuss CoiHIa H
11.10 JlyHbl, 1IBeTa TeJ, ONTHUYECKUE SIBIICHUS B aTMocdepe

(uBeT HeOa, pedpakmus, paayra, MUPax)




TexHuueckue yCTpOMCTBA: OYKH, TEPUCKOII,

i ¢doroamnmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pezepdopna u miiaHerapHas MoOJeNb aTOMA.
' Mogens aroma bopa
192 Hcnyckanue W INOTJIOLIEHUE cBeTa aToMOM. KBaHTHI
' JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3nydeHus
194 Crpoenune aromHoro sapa. HykinonHas wmoznens
' aTOMHOTO sapa. M30Tomsl
195 PanuoaxktuBHble npespamenus. [lepuon nomypacnana
' ATOMHBIX s7Ep
" SnepHble peakuyu. 3aKOHbI COXPAHEHHUs 3apsi0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus CB3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u genenus suaep. Mcrounuku snepruun
12 ' CounHna 1 3B€311
129 Snepnas osHepretuka. JlecTBHE — paguOaKTHUBHBIX
' W3JTy4YEHUH Ha )KUBBIE OPraHU3MBbI
[TpakTiueckue paboThI:
HaOnroneHue CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB
U3ITyYEHUSI.
12.10
HccnenoBaHne TPEKOB: M3MEPEHHUE JHEPIrUM YacTHUILIBI
10 TOPMO3HOMY ITyTH (10 (hoTOrpadusim).
W3mepenue painoakTUBHOTO (hoHa
@dusnyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHHEPAJIOB,
JICUCTBUE PAJAUOAKTHUBHBIX H3JIYyYCHUH Ha OPraHUu3M
4eJI0BeKa
1212 Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ JO3UMETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[lonnmanne ponu  (QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEICTABIECHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremMoodOpasywomeld poaun (U3MKK B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM M TEXHOJOrud, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH M MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE€ POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, OOBSCHEHHE MPOLIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Ui

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O IBM)KEHUH Kak
crocobe CyI1ecTBOBaHUsI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpUH
CTPOEHHUSI BeUlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JICMOHCTPHUPYIOIIMX JaHHOE (U3NIECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSBICHUE U3YYEHHBIX (QU3NUECKUX
SIBJICHUM B OKpYyKaromeM MUPEC, BBIACIIAA HX CYIICCTBCHHBIC CBOMCTBa

(mpu3HaKH)

BJ'Ia,I[CHI/IC OCHOBaMH ITOHSATHMHOI'O amnmnapara M CHMBOJMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHEC UX IJI PCIICHUA y‘—Ie6HI)IX 3aJa4,
YMCHHUC XapaKTCPpU30BaATb CBOMCTBaA TCI, (bI/ISI/IquKI/IC SABJICHUA H

MPOIIECCHI, UCTIOJIB3YS QyHIAMEHTAIBHBIC U AMITUPUICCKHE 3aKOHBI

YMeHHne OIMCHIBaTh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/ISI/I‘-ICCKI/IC

SABJICHUSA, UCIIOJIB3YS (1)I/I31/I‘-IGCKI/IC BEJINYHNHBI

Brnanenne ocHOBaMHM METOJIOB HAyYHOTO IIO3HAHHUS C YYETOM
coOrofieHusI MpaBuiI 0€30MacHOTrO Tpyjaa: HaOmoJeHue (PU3NIECKUX
SIBJICHUU

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yJbTaThl, (HOPMYyITUPOBATH BBHIBOJIBI;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (DU3HUECKUX BEIHUUH:
YMEHHE IUIAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpPATh
SKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY 10 HMHCTPYKLMH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYUEHHBIE PE3YJIbTAThI C
Y4E€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAJIBbHBIX  HCCIIEOBAHMUIA;
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  HMHCTPYKUUH,  MPEICTABIATH
MOJTy4YeHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHJE TaOJIHUIl U
rpauKOB, yUUTHIBATH IMOTPEITHOCTH, J€TIATh BEIBOJIBI IO PE3YIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (DU3MYECKMX  MOJCICH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH W TBEPIBIX TeJ, IUIAHETapHAs MOJCIbh aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O smpa) U YMCHHC IMNPHUMCHATH HUX IJIA

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
4Yuclie W B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYNHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3yUEHHbIE CBOICTBA (U3NUECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

VYMenne pemarh pacu€THple 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBs3bIBalOIIME (hU3HUECKUE
BCJIIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC€ YCIOBHC 3aJayu,
BBISBJISITH HEJOCTAIONINE JAaHHBIE, BHIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIC I €€ pelIeHHUs, UCTIOIb30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PAcUy€Thl M OLIEHUBATh PEATUCTUYHOCTHh IOJIYUYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI; YMEHHUE ONPENENITh pa3MEpHOCTD

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCHICHUH 3a1a4n

YMmenune XapaKTCpPU30BaTb IMPHUHIMIIbI JIEHUCTBUS  TEXHHUUECKHUX
yCTpOﬁCTB, B TOM YMCJE OBITOBBIX HpI/I60p0B, U TMPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOILECCOB IO UX OIMMMCAHUIO, UCIIOJIb3Ys 3HAaHUA O

CBOWCTBaX (U3MUECKUX SBJICHUH M HeoOXoaumble (usmueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3WYECKHX SBJICHUSAX B
MOBCEIHEBHOM KM3HM JUIs1  oOecrieyeHHs O€30HacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMM, COXPAHEHHUS 3/I0pOBbsi W  COOJIOAEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXKAlOIIEH cpele; MOHMMaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHIM

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT mOMCKa, NpeoOpa3oBaHMA M NPEACTaBICHUS HH(DOpMAIIH
(GU3MYECKOro COAEp)KaHUS C MCIOJIB30BaHMEM HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
HOJYy4YeHHOM HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH WU
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BAaTh  IIPH
BBINOJIHEHUM YYEOHBIX 3a/laHUil HAay4HO-TIOMYJIAPHYIO JIUTEpaTypy
($U3NYECKOTO COJIEpKaHUs, CIIPABOYHbIE MaTepUajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JIPYIyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe JaBIWKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBHKECHUS
PaBHOMepHOE U HepaBHOMepHOe JBKeHUE. CpenHsis ckopocTb. Dopmyna st
1.2 BBIYKMCIICHUS CpeHEel cKkopocTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE IBIKEHHE. 3aBUCHMOCTh KOOPAWHATHI TENa OT
BPEMEHHU B CIy4ac PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
13 x(f)=x,+vt
I'padvky 3aBHCHMOCTH OT BPEMEHH ISl TMPOCKIMH CKOPOCTH, TPOCKIIUU
NEepeMEIeHHs], IyTH, KOOPJAMHATHl MpPH PABHOMEPHOM IPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOPJIWHATHI Tella OT BPEMEHH B CiIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHUS:
2
Se(f) =V, ¥ 1+ay * %
DopMyIBl JUTSI TIPOCKIIUU TICPEMEIICHHSI, MPOCKIIUU CKOPOCTH M IPOCKIIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKEHUH:
2
14 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, T4, £,
a.(f)=canst,
U:x: - le: =2a,s,
I'padvky 3aBHCHMOCTH OT BPEMEHH IS TIPOCKIIUU YCKOPEHUS, IMPOCKIINH
CKOPOCTH, TPOCKIMU TMepeMelIeHUsl, KOOPAWHATHI TpPH PaBHOYCKOPEHHOM
MPSMOJTUHEHHOM JIBHKCHHUH
CBoboaHoe maneHue. GopMyIbl, OMUCHIBAIONINE CBOOOJHOE MajeHUE Tela TI0
15 BepTUKAIN (JIBMKEHHUE Tella BHHU3 WJIM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHHU JUISI MPOEKIUH YCKOPEHHS,




MPOCKIIMA CKOPOCTH W KOOPJAMHATHI TPH CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIN

CkopocTh pPaBHOMEPHOIO JIBJKEHHUS Tejla I0 OKpykHocTu. Hampasienue
CKOPOCTH.

@opmysia sl BBIYMCICHHUS CKOPOCTH YEPE3 PaJUYyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2R
L=
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHne I€HTPOCTPEMUTEIBLHOTO

1.6 yckopenus. @opmyiia 1uist BBIYMCIEHUS YCKOPEHUS:
2
a — L
" R
®opmyiia, CBSI3bIBAIOIIAS IEPHO U YaCTOTY OOpAICHUS:
v = 1
T
Macca. ITnotHocTs Bemectsa. @opmyra i BBIYUCIEHUS IIIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBiIeHHOCTh BEKTOPa YCKOPEHHUs Tela M BEKTOpa CHJIBI, IEUCTBYIOIIEH HA
TEJ0
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _Fl—>2
112 Tpenue nokos u TpeHHe cKoIbKeHAA. DopMyIa sl BBIYUCICHUS MOLYJIS CHJIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

1.13

Hedbopmarnuss Tena. Yopyrue W Heympyrue nedopmarnuu. 3aKOoH yHpyrou

nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=¢g L1 2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyna 175 BBIYUCICHUS CUIIBI TSHKECTH BOJIM3H MoBepXxHOCcTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckas BeIMYnHa.
=mi

I/IMHYJ'IBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyUy -+, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanudeckas pabora. @opmMyria st BEIYUCICHHS paOOThI CHJIBI:

A=Fsoosct

MexaHu4decKas MOIIHOCTh:

nv=4
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYUCIICHU S

KUHETUYECKON YHEPTUH:

HE)E
Ep=—r

Teopema o0 kuHeTHUecKOU sHeprun. Popmyria i BBIYMCICHNS IOTCHIMAIBHON




OHEPIHUH TC€J1a, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E;.+E p
1.19 .
3aKOH COXpaHEHUsl MEXaHUYEeCKOM 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEXaHMYECKOH 3HEpPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU NPU HAJTMYUH CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHbIi 1 HenoaBWKHBINA 0110ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHue TBEpAOTO TENA.
dopmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
P=%5
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTnyeckoe 1aBlIeHUE BHYTPH KUIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=Pgh+ Do,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akoH Apxumena. Popmyna Uisl ONPENEICHUS BBITAIKUBAIOLIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23

Fam =PV

VcaoBue nnaBanus tena. [lnaBanue CYZ0B U BO3QYXOILJIaBaAaHUEC




1.24

Mexanndeckue KojaeOaHus. AMIUIMTYJa, TEPUOA W 4YacToTa KOJeOaHHIA.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M IEPUOJL KOJIECOAHNUIA:

1.25

MareMaTtnueckuii M INpyKUHHBIM MasTHUKH. [IpeBpamienue sHepruu npu

KoJie0aTeIbHOM JBHXCHHUHU

1.26

3aryxatomue Konebanus. Beinyxaennsie konedbanus. Pesonanc

1.27

MexaHudecKrue BOJIHEL. HpO,Z[OJ'II)HBIe N IIOIIECPCUYHLIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PacIpOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKocTh U BbicOoTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHUIIE

nByX cpell. MH(dpa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHedl MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
NpYXUHBI, K03()(UIIMEHTa TPEHUSI CKOJIBKEHHS; paOOTBl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHS Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHUusi OpycKa MpU JABMKCHHUH 110 HAKJIOHHOW IJTIOCKOCTH; YacTOTHl H
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHHMKA,; YacTOThl U IEpHoja
KoJIeOaHU# MPYKUHHOTO MasITHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHIJIBI YNPYTroCTH MNpH MOJBbEME Tpy3a C MOMOILBIO HEMOABHKHOTO
0510Ka; pabOTHI CUJIbI YIPYTOCTH MPHU NOABEME I'py3a C HOMOIIBIO MOABUKHOIO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BbEMaA MOTpYyKEHHOM
4acTH TeJla U OT MJIOTHOCTH XKHUJAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
OT MACCBI T€Jia; CUJIbI TPCHUA CKOJIBXKCHHUA OT CHUJIBI HOPpMaJIbHOI'O JaBJICHUA U OT
poJla IOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopmaruu MpyXKUHBI;, YCKOPEHUs1 OpycKa OT yrila HakKJOHAa HaIpaBIISIOINICH;
nepuosia (4acToThl) KoleOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHOAA
Koje0aHui MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH TepuoJa KoleOaHWd HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycimoBus paBHOBECHSI pblvara

1.30

Dusuueckue sAGNeHUs 6 Npupode: TPUMEPHl JABWKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMM B KMBOW U HEXXUBOW MPUPOJE, NEHCTBUE CUJIBI TPEHUS B PUPOJE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHWXCHUC IIJIAHCT CoaHeuHoM CHUCTCMBI,




PEaKTUBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEIOBEKa, BIUSIHUE
aTMoc(epHOro JaBJICHUs HA KUBOW OPraHM3M, IUIABAHHUE PbIO, BOCIPHITHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 5XO

Texnuueckue yCWlpOﬁCWlGG.’ CIIMAOMETP, OAaTYMKH IIOJOXKCHHUA, paCCTOAHHUA U
YCKOpCHHA, AUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBhI, pblYyar, HOHBH)KHBIﬁ n

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmmecss COCyAbl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE YIIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmuueckue u amopdHbIe TETIa

29 JIBmwkeHne dacTui —BemecTBa. CBA3b CKOPOCTH JBIDKGHHS YacTUI[ C

' TeMreparypoil. bpoyHoBckoe aBmxenue, 1uddysus

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sHeprusi. Pabota um Temiomnepenada Kak CIIOCOOBI HM3MEHEHUS

' BHYTpPEHHEN SHEPTruu

2.7 Bunas! Tennonepeaayn: TeIONPOBOJHOCTh, KOHBEKIIHS, N3TyUeHNE
HarpeBanne wu oxnaxkzaeHue Ten. KoinmdecTBO  TeIIOTH. — YenbHas
TEILNIOEMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHs HSHEPIHH B TEIUIOBBIX MpoIeccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0,+..=0
HUcnapenne u koHjaeHcanud. V3MeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce
210 UCmapeHuss W KoHJeHcanuu. KumeHue KMAKOCTU. YJenpHass TerioTa

napoo6OpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayXa

2.12

[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH DSHEPrUU MpH

IUTIaBJICHUU U KpUCTAJIJIM3allhU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHYTpeHHHH OHCPIuA CropaHusd TOIIJIMBA. y,I[eJ'IBHaH TEIJIOTA CTOpaHusA TOILJIMBA:

q=Q/m

2.14

[Tpunnume! paboTe! TermnoBeix Asuratenei. KI1JI remmoBoro asuraresns

2.15

IIpaxmuueckue pabomul

N3mepenue yAenpHON TEIIOEMKOCTH METaUIMYECKOrO0 LIMIUHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOH TeMIepaTypbl (QUKCHPOBAHHOM
Maccpl, B KOTOPYIO OIyIIEH HAarpeTblii LWIMHAP; KOJWYECTBA TEILIOTHI,
OTAaHHOI'0 HAarpeTbIM LMJIMHIPOM, IIOCIE OIyCKaHMs €ro B BOJY KOMHAaTHOU
TEMIIEPATYpPbl; OTHOCHUTEIBHOM BJIAXXHOCTU BO3/yXa; YJEIbHOW TENJIOTHI
IJIaBiaeHuss JpAa. McecnepoBaHue WM3MEHEHHsT TEMIIEpaTypbl  BOJABI  IIPH
Pa3NUYHBIX YCIIOBUSX; SIBICHHS TEMJ0OOMEHa NpU CMEIIMBAHUHM XOJIOJHOW M

ropstueit BOJbI; Iporiecca HCIapeHust

2.16

Dusuueckue A6n1eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE
SBJIGHUSI B MPHUPOJE, KPUCTALIBI B Npupoje, uznydeHue CousHla, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWLISApbl, IPUMEPHl UCIOIb30BaHUS KPUCTAJLIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOUHA, JABUraTeilb BHYTPEHHETO

CTOpaHMsI

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2

B3anmopeiicTBre 3apskeHHBIX Tell. 3akoH Kyiona

3.3

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

Onektpruueckoe mone. Hanpsok€HHOCTh  3yekTpuueckoro mnoud. [IpuHnmn

Cynepro3uruu 3JICKTPUICCKUX moJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenu osnekrpuyeckux 3apsgoB. JleMCTBHE SJIEKTPUYECKOrO MOJA HA

anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTosHHBIN 35eKTpUYecKHil TOK. JleicTBUs 3iekTprudyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I =qg/t,U=Alq
DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEITBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma aus yuactka snekrpuueckoi mernu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U =U;I=1+1I; rR=%
2 2 2
CwmeniaHHble COSMHEHUS TPOBOHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
3.11 O=IR-t
3.12 OneiT Opcrena. MarHuTHoe TmoJIe MNPSIMOrO MPOBOJHUMKA C TOKOM. JIMHHMH
MarHuTHON MHIYKITUH
313 MarauTHoe TIOJIE TIOCTOSHHOTO MarHuta. BzanMmojelcTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue anekTpoMaraiuTHoM uHAYKuu. [IpaBuno Jlenua
Ilpakmuueckue pabomol
N3mepenne  JIEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

UccnegoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU

CONMPOTUBJICHHUA OT JJIMHBI IPOBOJHUKA, IIJIOMIAAN €0 IOIICPCUYHOTO CCUHCHHUA U




YAEIBHOTO CONPOTUBIICHHUS.
IIpoBepka mpaBuia Juist IEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COEJMHEHUM INPOBOJHMKOB; IpaBWja I CHIbI DJEKTPUYECKOIO TOKA IpHU

[apajuIeIbHOM COEIMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6NeHUs 6 npupooe: SIEKTPUUECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Ipel( MOOCOB,
POJIb MAaTHUTHOTO TTOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIIepMETp, BOJIBTMETP, peocTarT,
CUTYMK  DJIGKTPUYECKOW  DHEPrUH,  OIJICKTPOOCBETUTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPOTPUOOPHI (mpuMepsl), AJICKTPUUCCKHE
MPEIOXPAHUTENN, dSJCKTPOMArHHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
TEHEPaTOp MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlyueBast Mmonens cera. [IpssMonmHeliHOe paclipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Jucnepcus cseta
324 Jlunza. Xon nyueir B nuH3e. DokycHoe paccTosHUe NUH3BL. OnTUYeckas cuia
' aum3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTudecKkrue IpuOOpsI
Ipaxmuueckue pabomul
#H#Par###lI3mMepenne ONTUYECKON CHUJIBI COOWparoel JUH3B, (OKYCHOTO
paccTosinus cobuparoiiei TUH3bI (M0 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
1 U300pakeHMs], KOTJa MpeAMET PacrojiokKeH B JBOMHOM (DOKyCe), TTOKA3aTeIIs
3.26 IIPEIOMJIEHUS CTEKIIA.
#H##PartH##lccnenoBanue CBOWCTBA HM300pa)KEHUS, TMOIYYEHHOTO C TMOMOIIBIO
coOuparomield JHUH3bI, U3MEHEHUsT (OKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TPEJOMJICHUS CBETOBOTO JIyda OT YIUIa IMaJeHUs Ha
TPaHUIE «BO3IIyX — CTEKIIO»
3.97 Quzuueckue senenus 6 npupoode: 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTUYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoiicmeéa: OUYKH, TEPUCKON, QoToammapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBUBGIE SABJIEHUA




PannoaktuBHOCTH. Anb(da-, Oera-, raMmma-u3nydenus. Peaknuu anbda-u Oera-

4.1
pacnaga

4.2 OmnsiTel Pesepdopaa no paccesnuto anbga-uactui. [lnanerapaas Moaens atoma

4.3 CocraB aromHoro sipa. M3otomnbl

4.4 IIepuon nomypacnaza aTOMHBIX sA€p

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue s6neHUs 6 Npupode: E€CTECTBEHHbBIM pPaaUOaKTUBHBIN (oH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MUHEPAJIOB,
JeicTBUE paJIMOAKTUBHBIX U3TyYEHUI Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, UHAWBUIyaIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAasA OHCPIreTUKa




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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