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MHNOACHUTEJBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTraHaBIMBAET paclpeieseHue yueOHOro MaTepurana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHHUs METOJUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHUEH U (HHU3NUSCKOM
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 THaBHBIX 33724 (HU3UYECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

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

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konueniuu mnpenoaaBaHusi ydeOHoro npenmera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyuyenus Guankm:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
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 IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

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 (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

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



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCICPUMEHTATBHBIX 3a/JaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIET0 MUPA.

@dusnka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts u3mepenunit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHOHAYUYHbIII METOJl TNO3HAHWA: HAOJIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

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

2. @uznyeckue npuOOpPHl U MPOLEAYypa NPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHne UEHbI IeEHUS HIKaJIbl U3MEPUTEILHOTO pUOOpa.

2. M3MepeHnue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrmpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temmeparypbl NpU MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOoJIbIlle BhICOTA
yCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BellleCTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne uactul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YacCTUL[ C
temnepaTtypoil. bpoyHoBckoe nBwxkenue, nauddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnbITHI 10 HAOJIIOICHUIO TEIVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh NMPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.
N3MepeHre cKopoCTH MPSIMOJIMHEHOTO ABUKEHHUS.
HaOGmronenue siBneHust HHEPIIUH.

CpaBHeHHE MaccC MO B3aUMOJICUCTBHUIO TEII.
CrnoxeHne Cuil, HalpaBJICHHBIX 110 OJTHOW TIPSIMOIA.

Jlabopamopuvie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEIIH JIEKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabOmroneHne U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TeE.
5
6.

3. Omnpenenenue MIIOTHOCTHA TBEPAOTO Tea.



4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbkeHus (aedopmariyn)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [ImeBMatmyeckune
MaIIMHbl. 3aBUCUMOCTh JaBJECHMS >KMJIKOCTH OT TiyOuHBL. ['mapocraTuueckuit
napajokc. Coobmatroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenayda naBneHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

o Uk w NP

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

N

8. YCIOBHE IUIaBaHUsA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIAKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NMOTpyKEHHOHN B
KUJKOCTh YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OmpITBl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKHUBAIOLICH CHUJIBI,
JEHCTBYIOIEH Ha TEI0 B JKUIKOCTH, OT 00bEMa NOrpyXEHHOH B
JKUJIKOCTh YAaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIpeJIeNIEHUE €€ TPYy30MOABEMHOCTH.



Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHusl pbluara. [IpumeHeHHe mpaBuia paBHOBECUS pblyara K OJIOKY.
«3omotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
[TpeBpaleHre 0JHOTO BUIa MEXAHUUECKOW SHEPIUU B JIpyroi. 3aKOH COXpPAHEHUs
HHEPrUM B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. Csizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpenHsisi sHeprusi. CnocoObl U3MEHEHUsS] BHYTPEHHEH SHEpPruu:
Terionepeaaya u COBEpIIIECHUE paboThI. Buapl TerIonepeaaumn:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIuloBoro OanaHca. [lnaBienue w
OTBEpACBAHUE KPUCTAUIMUECKUX BEIIECTB. YJeibHas TeIJIoTa IUIaBJICHUS.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JIaBJICHHUSL.

BnaxxHocTh Bo3ayXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaoGmronenre 6poyHOBCKOTO ABUKSHHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Mopenn TemIOBbIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MEHEHHST BHYTPEHHEH DSHEpPruuM Tejla B pe3yJsibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHUITHHIPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpHUYECKHX 3apsaoB. B3aummoneinictBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onexrpuyeckoe mnone. Hanpssk€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYIEPHO3ULINU MEKTPUUECKUX IT0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKH TOCTOSHHOTO TOKA. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
I ydactka nenu. IlocnenoBarenbHOe UM mapailieIbHOE  COCAMHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE NI )KU3HU Ha 3eMIle.
OnmeiT  Opcrena. MarauTHoe T1oJje  3JIEKTpUdeckoro Toka. [IpumeneHwne
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHHE 3IIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.

MopnennpoBaHu€e CUIIOBBIX JIMHUN AJIEKTPUYECKOTO TOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHM TOK B JKUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W DN e



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHue CHIIbl TOKa aMIIEPMETPOM.

W3mepeHne 3eKTpUIeCKOr0O HANPSKEHNS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anMopelicTBUE IOCTOSIHHBIX MArHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs NOJI0OCOB MarHNTA.
MopaenupoBaHue MarHUTHBIX NIOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DNEKTPOABUTATENb NOCTOSHHOIO TOKA.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW WHIYKIUU.

OmneiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHU.

DIJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u kb w

10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHWIO JIEKTPU3ALMUA TeN HWHAYKIHEH U TpH
COIPUKOCHOBEHUH.

HccnenoBanue neWCTBUS 3JIEKTPUYECKOTO TOJsI Ha MPOBOAHUKU U
TUDIIEKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepeHnne u peryIupoBaHue CUJIbl TOKA.

W3mepenue u peryiupoBaHHie HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIErO 4Y€pe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OTBITHI, JIEMOHCTPHPYIOIIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COIMPOTHUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AAHW TOMEPEYHOTO
CEUEHHs U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia Uisi CHJIBI TOKa MPH TMapaieIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYILIET0 Yepe3 Pe3UCTOp.
OmnpeneneHre MOITHOCTH DJCKTPUYECKOTO TOKA, BBIICISAEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JamIodKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHiTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. I3yyeHne MarHuTHOrO TMOJs MNOCTOSIHHBIX MarHUTOB MpPU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue NENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KaTyIIKe.

18. MI3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBuraTesbHOM yCTaHOBKH.

21. OnBITBI IO UCCIEHOBAHUIO SBJIEHUS DICKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KITACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMOJIMHEHOe [BrkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTHUE BUIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najneHus. JBuwkenue mianeT Bokpyr Comuma. IlepBasg kocMmuyeckasi CKOPOCTb.
HegsecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsixecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNpPYTrOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbpHast SHEPTHsl Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.
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9.

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

Halnronenne MexaHu4ecKoro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIUHEMHOTO IBUKCHMUSL.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaABHOMEPHOM U  YCKOPEHHOM JIBWKCHUU
OTHOCHUTEJIbHO KaOnuHeTa (PU3HKH.

3aBUCMMOCTh YCKOPEHMS Tella OT MAacChl T€JIa U JIEUCTBYIOLIECH HA HETO
CHJIBL.

HaOmronenne paBeHcTBa CUII PU B3aUMOJICHCTBUU TEI.

HN3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUM TEII.

CoxpaHeHre UMITyJIbCa PU HEYNIPYTOM B3aUMO/ICHCTBHM.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUH.
Hablmronenne peakTUBHOTO JBHKCHHS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHUE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
NPy KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHe CKOPOCTH CKOJIBKEHHS Opycka WU JIBUKEHUS
HIapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
M0 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOIBUKHOTO OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMsl M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy XKUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxarone — kojebaHus.  BeIHyXAeHHbIe — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaoGmro1erre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
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MasITHUKA.

2. Ompenenenrie 4acTOTHl U IEPHOJia KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOAHH MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Irpy3a.

6. OmNbITBI, JACMOHCTPUPYIOIIUE  3aBUCUMOCTh  TMEpHoJa  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYHKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaECHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMAarHuTHble  BOJHBL.  CBoOMCTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom myweit B gnumH3e. OnTuyeckas cucrema (oToanmapara,
MHKpPOCKOTIa M Tejeckoma. [7a3 kak onTtuyeckas cucteMa. bIM30pyKoCcTh H
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

W X N U AW N e

[Tpuniun geiictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomyuenue 6em0ro CBETa MPH CIOKEHUH CBETAa PAa3HBIX I[BETOB.
Jlabopamopnsie padomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHUsI CBETOBOIO Jydya OT yria
MaJICHUS.



2. M3yudeHue xapakTEpHUCTHK U300paKE€HUs MPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJa
NaJ€HUS HA TPAHULE «BO3TyX—CTEKIIOM.

4. TlonmydeHue M300pakeHHM ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI cOOMparoiei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomenne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snapa. W3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W JHEpruu. Peakuumm cuHTE3a U
nenenus saep. crounnku 3aeprun CosHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYEHUW HA IKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTUIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (hOHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWA U OMbITa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.



[Ipy n3ydeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0oOyueHHs, (dopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YeHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeiaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAay4yHblE OCHOBBI HauWOoOJie€ Ba)XHBIX JTOCTH)KEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyyatomierocs OyayT cOpMUPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM 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 IPUHLHUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKHM KaK MOUIHOTO HWHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIeHHOCTH Oe3omacHOoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TAKOI'O e MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

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



COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUYECKUX
3HAHUM,

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MMPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIINTAHMSA

e - OpPHEHTALUA Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMUW I pELICHUs 3a7ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHM ISl OKPYXKAIOIIEH CPEIbI;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTUYECKUX MpoOJIeM M MyTed X

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIMIMMCSI YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
IPOCKTOB (DM3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
TIPpYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
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 UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

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.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

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



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
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
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALIMM WM JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
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 X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
01aroxenaTeaIbHOCTH OOIICHNUS;

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJM, OOCYXKJaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

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

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JMYHBIX [OAXOAAX MPHUHATUS  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 IIPEIIaracMble BAPUAHThI PELICHUN;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
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,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBEKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ymopyrasi, — IUIAaCTUYECKasl), = HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMH TENaMU, KUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MYECKUX  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 OpraHu3M, IUIaBaHHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznyeckre BEJIUYUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH I'papUKK N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
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€ TPaBUJIO» MEXAHUKH, 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 XapakTepa:
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
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4YE€HHOU (pU3NUECKON BETUUHHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ysibTaT, HAaXOOUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI IO €70 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;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHHM, MacChbl Tena,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJIEAysS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATh OTOOpP HMCTOYHMKOB HH(popMmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3HMKH, COINPOBOXKAAThH
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  BKJIAJ, B  JI€ATEIBHOCTh  [PYNNbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIB30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
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, SICKTPUIYECKOE M0JIe, MPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3anus (OTBEepJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHWI0O UX XapPAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHHWE U KaNWULIPHBIE SBICHUS B MPUPOJEL,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOIOCOB, PO MAarHUTHOTO TOJS JJIsl KU3HU 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 (TEMIIepaTypa, BHYTPEHHSISI YHEPTUS, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



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

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONM TEOpUHU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH 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
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

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 pelIeHus] 3aJadyd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3Yysl OMUCAHME HCCIIECIOBaHUs, BBLICIATDH
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 MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX 3apsA0B, B3aWMOJEHUCTBUME IIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pE3yJbTAThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHHMSI U Y/ACIBHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEIJO)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznunyasi ycIoBHbIE 0003HAUYEHHUS HIIEMEHTOB JIEKTPHUUECKHX IETIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOauUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO OBEJICHUS B OKPYKAIOILIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW HU MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYCHHBIM TOHATUHHBIM ammapar Kypca (U3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIA:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€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,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEHU, alib(a, OeTa- U raMMa-u3y4eHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

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



T€J, PEaKTUBHOE JBUKEHUE, KOJeOATEIbHOE IBMKEHHUE (3aTyXarollue 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»XaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 3XO, IBETa Tel,
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 YeJIOBEKa), MNPH STOM NEPEBOAUTH IMPAKTHUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIO0Bas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCMOJb3yEMbIX BEJIMYMH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHUS M MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOIO U MACCOBOI'O YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
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
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIOIEHUH U OBITOB;

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 U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWMCTB W300pa)KeHHsI MpeaMeTa B coOMparomien
JAUH3e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3IIyUECHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOpP crmocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaONMI ¥ TpadUKOB, JeiaTh BBIBOJIBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKECHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHUS, CIETys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YYEHHBIX (UINYECKUX MOJETEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHUCIHE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoaumble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie U COOUparolei JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAEHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONpPEAEIICHNs TOCTOBEPHOCTH MOJYyYEHHONW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUW U JOTIOJIHUTENBHBIX NCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT K3y4yaeMoro pasaena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 1
CTpoeiie BeleCTsa 0 0 https://m.eds00.ru/7416194
JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII bubnmnoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CXAITICCKOT ABIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 0 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 0 0
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 0 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SanvoAeHcTBIe TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKCOHBL COXpanei https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 7 0 3
CXAHMHECKHE KOTICOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 0 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 0 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTejibHbIE

pecypchbl

®usnka — HayKa 0 IPUPOJE.
SIBnennsa npuponsl. Gusnyeckue
ABJICHUS

MexaHn4ecKue, TeII0OBEIC,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS
®Ou3nYeCKUe BEIUYMHBI U UX
M3MEpPEHHE

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIU
KUJKOCTHOTO TEPMOMETpaA U
JaTYMKA TEMIEPATyphI"

Kak ¢u3uka u apyrue ecTecTBeHHbIE
HayKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue PU3nYecKux
SIBIICHUI C MOMOIIBIO MOAEICH

VYpok-uccnenosanue "[Ipoepka
TUMOTE3bl: JaTbHOCTh MONETA
[IapHKa, MyIIEHHOT O
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM
OoJibIrie BbICOTa IMycKa"

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

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTpOEHHE BEIeCTBa

bubanoreka LJOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 HBIDKCHHC YACTHIL BELICCTBA | https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaAOJIFOJEHUIO TEILJIOBOrO | 4.
pacIIUpPEHUS Ta30B)»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA | 4.
B3anmocBs3b MEX1y CBOMCTBAMU
BEIIICCTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX bubnunoreka LIOK
11 | 4. i
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJEI
Mexanndeckoe OBMIKEHHUE.
12 PaBuomepnoe I/IIII-Ie aBHOMEPHOE lu Bubmiorexa LIOK
p p p ) https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bubnunoreka LIOK
1 .E | 4.
3 Ciopocrs. EpHEIE CkopocTH 1 https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHU ABIKEHUA | Bubmorexa HOK
y P ’ https://m.edsoo.ru/ff0a0ae4
Muepnust. 3akoH nHEpLUU.
15 B3a1§1:410z[el71CTBHe TeJ'IpII(IaK IpUYrHa | g brbnnoreka [JOK
p ’ https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHYKEHUS Tell
IInotHOCTH BemecTBa. PacueT Maccel bubnmorexa LIOK
16 | 4. i
1 00beMa Tela I10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopHas paboTa
17 «Omnpenenenne MIOTHOCTH TBEPAOTO Il a.
TETA»
18 Pemienne 3agau mo treme "I110THOCTD I 4 bubnunorexa LIOK
BemecTBa" ’ https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUuCTHKa
19 B3aumopencTaus Teir. Cuna Il u.

ynpyroctd. 3akoH ['yka



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
https://m.edsoo.ru/ff0a123c

JlaboparopHas pabota «3yueHue
3aBUCHMOCTH PACTSDKCHHUS

20 Il a.
(medopmanun) mpy>KUHBI OT
MIPUIIOKEHHOHN CHITBD»
21 SBnenue tarorennsa. Cuia TIXECTH Il a.
CBsI3b MEXIY CUJIION THKECTH U
22 Maccoi TenlallyBec Tena. Pemenne Ilu Bubmmoreka HOK
e ’ " ' https://m.edsoo.ru/ff0al1778
3amay no treMe "Cuia TsKecT!
Cuia TsDKeCTH Ha TUX IUIAHETAX.
23 Dusnueckue xa alzclfey WCTUKHU Il g bubnnorexa [JOK
P p ) https://m.edsoo.ru/ff0a1502
[UIAHET
bubnuoreka [{OK
24 N3mepenune cuit. JluHaMOMETp Il a. https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec Tena. Hesecomocts 1. https://m.edsoo.ru/ff0al778
CrnoxeHre ABYX CHJI, HaIIpaBJIEHHBIX
26 10 OJHOM Hﬂﬂ?\,/[OI‘/’I b Il g bubnnorexa LJOK
A . p ) ' https://m.edsoo.ru/ff0ala70
PaBHOpeHCTBYIOIIAS CHIT
7 Pemenue 3amau no teme Il 4
"PaBHonelicTBytOMIast crr” ’
TpeHue CKOJIbKEHNS U TPEHUE bubmmnoreka HOK
28 Il u. .
nokos1. TpeHue B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
ABUCUMOCTH CUJIBI TPEHUS
29 zKonimez;ﬂ oCT cnnmp eaBneHI/Is[ "u g Bubmorexa LIOK I
A ) q.https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne I 4
PaBHOAECUCTBYIOLIEN CUIIBI )
Pemenue 3agaud mo remam: «Bec
A bubnunorexa LIOK
31 tenay, «I'paduueckoe nzoOpaxeHne Il q.

cuin», «CHIIBI,

https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«PaBHOAECUCTBYIONIAS CUI»

KonTtponbHas pabora o Temam:
«MexaHH4YecKoe JIBIIKCHHUEY,

32 «Macca, IIIOTHOCTEY, «Bec Temay, Il g
«I"paduueckoe n300pakeHUE CHI»,
«CHIIBI»
33 JHasnenue. CriocoObl yMEHBIIICHUS U e bubnmnoreka HOK
YBEJIMYECHUS TABICHUS ) https://m.edsoo.ru/ff0a20a6
.3
| oo o S o Do 0K
A ’ ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
I .
| e e ey o Dimoalok
> HHIL ’ ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackais
aBJICHHEC oc ase,
36 fbligaggoeB X;II;II(I:I:BH::; ZI/IFJIH Il g Bubmiorexa LIOK
2 ’ https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenne 3agau mo teme «JlaBienue e bubnuoreka [{OK
B KUJIKOCTH M Ta3e. 3akoH Ilackamsy ’ https://m.edsoo.ru/ff0a2826
bu6nmorexa LIOK
38 Coobmaromuecs cocys! = https://m.edsoo.ru/ff0a2970
. bubmmoreka IIOK
39 Tunpasmrieckuit npece =, https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIU. ITopuiHeBoi 0w
JKHAJIKOCTHBIN HAcOC
Atmocdepa 3eminu. [Ipuunnsl
CYIICCTBOBAHUS BO3IYIIHOM
41 o}gcj)lnoqxn 3eman 3::3};ICI/IMOCTL Il g bubmiorexa LIOK
) ) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTo JaBICHHS OT BBICOTHI
HaJl YDOBHEM MOPSI
42 Bec Bo3ayxa. ATmMochepHoe e bubnmnorexa [JOK

JaBJIEHUE

https://m.edsoo.ru/ff0a2b5a



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
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N3mepenue atMmochepHOTro

bu6nmoreka [IOK

43 napieHus. OnsiT Toppuyenu . https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTIE)HI:J, OBHEM Il q Bubmorexa ITOK
A AYP ’ https://m.edsoo.ru/ff0a2fc4
Mopsi
bapomerp-anepoun. AtmocdepHoe bubmmoreka [JOK
45 11 4. .
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgau o teme "
46 " 11 .
ATMocdepHOe aBIeHHE
eliCTBUE KUKOCTH U ra3a Ha
47 ﬁ[or )KGHHO@IIB HHX TEJIO0 Il g bubmnorexa LIOK
Py ’ ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuja
JlaGopaTtopHnast pabota
«OrnpeneneHre BbITATKUBAIOIICH bubnunoreka LIOK
48 . . 11 . .
CHUJIbI, ICICTBYIONIEN Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTopHas paboTa 1o Teme
«VccnenoBanue 3aBUCUMOCTH Beca
49 Tena B Bli) € oT 00BEMa Il g bubmmorexa LIOK
aco ’ https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tena»
bu6nmorexa LIOK
50 Tnapanue Ten I https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa 1in I 4
KOHCTPYHPOBAHUE JIOJIKU 1 ’
onpejieneHue e€ rpy30no1bEMHOCTH"
Pemenue 3angau o remam:
52 «IlmaBanue cyoB. e bubnmnoreka [JOK
BosgyxomnaBanue», «JlaBienue ’ https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B)»
53 KonTtponbnas paborta mo teme 0l .

((I[aBJ'IeHI/Ie TBEPALIX TCII, JKUJKOCTEN



https://m.edsoo.ru/ff0a2da8
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" ra3oB»

bubnunoreka LIOK

>4 Mexamrieckas pabota IV a. https://m.edsoo.ru/ff0a3f82

1V u. bu6nmoreka [IOK

55 MormuocTs. EJMHAIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér

N 1V u.

56 MOITHOCTH, Pa3BUBAEMOM MIpH 1
HoanLéMe I10 JiecTHule"

57 IIpocTeie MexaHU3MBbl. Pbryar. IV 4.

PaBHOBeCHE cuil Ha ppryare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHas pabota 05 IV 4. bubmmoreka [JOK
«HccnenoBanue yciIoBHi ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI phlYara»

59 Pemenue 3aga4 no teme «YcioBus IV u. bubmuoreka [IOK
PaBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3Horo neicTpust
MexaHusma. Jlaboparopnasi pabora 1V u.

60 . 0.5
«M3mepenne KII/] HaknoHHOM
TIJIOCKOCTH

61 Pemenne 3amau o teme "PaborTa, 1V 4. bu6nmorexa LIOK
MorHocTh, KITI" https://m.edsoo.ru/ff0a4c48

PR S — V. Bu6miorera LIOK

t https://m.edsoo.ru/ff0a4252
SHEPrus

63 3aKOH COXpaHEHMsI MEXaHUUECKON IV u. bu6muoreka [JOK
SHEPIUuu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIBHOE OIPE/IETICHHUE

. 1V u.

64 W3MEHEHUSI KHHETUYECKON 1 1

HOTCHHH&HLHOﬁ OHCPTHHU IIpU
CKaThIBAaHHUH Te€Ja 110 HaKJIOHHOM



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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mwIockocTu"”

KontponbHast pabora o Teme IV u.

65 1
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1 IV u. bubmmoreka [JOK
o teme "MexaHudeckoe ABuxkeHue" https://m.edsoo.ru/ff0adee6
P i .P

6 moroe Tamene mépron 1 v uGmiorera LIOK

o " pA ’ https://m.edsoo.ru/ffOa4ffe

KUJKOCTEH U Ta30B
PesepBHeIil ypok. Pabora ¢ Tekctamu IV 1

68 o TeMe "Padora. MOLIHOCTS. 1 )
Ouneprus"”

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hdara uudposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe WIyueHHS  0GPAa3OBATENbHBIE
padoThI padoTsl pecypesI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ongfIHe 1 . Eubmaorexa ITOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1 .
Mopenu TBEPOTO, )KUJIKOTO U | 4. bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1 | 4.
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
5 Kpucrannmueckue u amopdusie Tena 1 . bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 | 4. bubnuoreka [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 . bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpPATyphl CO -
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1 :
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 | 4. bubmuoreka [IOK
U3MEHEHUs] BHYTPEHHEN SHEPrUu https://m.edsoo.ru/ff0a5c60
| 4. bu6mmorexa [IOK
10 Bung! reronepenaun 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koupepenmus "IIpakTrueckoe 1 1 | 4. bubnmuotexa [JOK

HUCIIOJIL30BAaHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0



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
https://m.edsoo.ru/ff0a65c0

BCIICCTB U MAaTCPUAJIOB B LCIIAX

sHeprocOepexeHus"
12 KomuyecTBo TemioTsl. Y aenbpHas | 4. bubnmoreka [JOK
TEILNIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. | 4. bubnuorexa [JOK
TemooOMeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora
14 "UccnenoBanue siBICHUS | 4. bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI, .
15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea )
Y BBIICIISIEMOTO UM TIPH OXJIKICHUU
Jlaboparopuas pabota "Onpenenenue | 4. bubnuorexa [JOK
16 v " .
YIEIbHOW TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TommBa. Y iejabHasi TeIioTa I y. bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAIUTUYECKUX lign VnenpHas s, bubmorexa LIOK
p ghde https://m.edsoo.ru/ff0a71d2
TEeIJI0Ta TUIaBICHUS
19 JlaGopatopHnas pabota "Onpexnenenue I y. bubnnorexka [JOK
YASIbHOU TETIJIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. I . bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Tennora
napooOpazoBaHMsl U KOHJICHCALIUH. I . bubnnorexka [JOK
21 _
3aBUCHMOCTb TEMITEPATY Pl KAIICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOc(epHOTO JTaBICHHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas
- e e & HROPRIOP I, BuGanorexa LIOK
p P IE " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BIIQYKHOCTH BO3AyXa
23 Perenue 3aiau Ha onpeneneHue Il 4.
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BJIAJKHOCTH BO3JyXa

24

[TpuHIHIB pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTesb BHyTPEHHETO CTOPAHUS

I 4.

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILATA
OKPYKaIOIIEH Cpebl

I 4.

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

26

27

3aKOH COXpaHEHMsI U IIPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoLIeccax

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBnie ABICHUS.
N3meHeHne arperaTHbIX COCTOSTHUI
BenecTna"”

I 4.

I 4.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

29

KontponbHas paboTa mo teme
"TerutoBele sBieHuA. 3MeneHne
arperaTHbIX COCTOSIHMM BemlecTna'

DnexTpusanus ten. /[Ba poga
AIEKTPUUYECKUX 3aPsI0B

Il q.

I 4.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "IneKTpuzaius
TeJ UHIYKIUEH U TIpH
COMPUKOCHOBEHHUH"

Il q.

31

32

B3anmonencTere 3apsyKeHHBIX TEll.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnun cynepnosuuuu
BJIEKTPUYECKUX MOJEH

Il q.

Il q.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

34

Hocurenu anexTpruueckux 3apsiios.
OneMeHTapHbIi 3apsa. CTpoeHue
aToMa

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpPaHEHHUs IEKTPUUECKOTO 3apsiia

1 a.

I .

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3aga4 Ha npuMEHEHUE

1 4.

bu6mmoreka [IOK

35 CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DIJIEKTPUUYECKUH TOK, YCIOBUS €0
36 C ecIT)BOBaHmI I/IC;‘SI‘-IHI/IKI/I . Eubmaorexa ITOK
v ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA . Eubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre e
38 AJIEKTPHUYECKOTO MO HAa TIPOBOJHUKH 1 ’
U TADJIEKTPUKU"
39 DNEeKTPUYECKHUI TOK B METaJLJIaX, 1 q. bubnnoreka [JOK
SJKUOKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC Hl .
4acTH
Cuna toxka. JlabopaTopHas pabora
41 "U3mepeHue u er; J'II/Ip OBaII;I/Ie CHJIBI 0.5 . bubmmorexa LIOK
" p Perysmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOe HANPSKEHHE.
Bonbt™merp. JlabopaTopnas pabora 1 a. bubnnoreka [JOK
42 " 0.5 _
H3mepenne u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"
CornpoTuBieHNE NPOBOJHUKA. 11 g, bubnuoteka [JOK
43 :
VY IienpHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
AIEKTPUUYECKOTO COMPOTUBICHUS 11 g, bubnmnorexa [JOK
44 1 .
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
IIONIEPEYHOI0 CeYEHUsI U MaTepuaa”
3aBHCHMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa Jj1s ydacTka . Eubmorexa LIOK
P : ARy https://m.edsoo.ru/ff0aa44a
LIETH
16 JlabopaTopHas pabota 1 11 g, bubnmnoreka [JOK

"HccnengoBaHue 3aBUCUMOCTH CUJIBI

https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0a9e14
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TOKa, WAYIIEr0o Yepe3 pe3ucTop, ot
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napajjicJIibHOC

1 4.

47
COEIMHEHUS POBOIHUKOB
JlabopaTopHas padora "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAMPSHKEHUN TIPU 1 a. bubnuorexa [JOK
MOCE0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
JlaboparopHast pabora "l[IpoBepka
MpaBuia JJis CWJIbl TOKa MPHU 1 q. bubnuorexa [JOK
49 -
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha mprUMeHEHHE
50 3aKOHA OMaﬂ st a3JII)I/I‘IHOFO . bubmorexa LIOK
JULA P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TPOBOIHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO 1 q. bubnnoreka [JOK
ToKa. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "OnpeneneHue
52 a60Tpr,1 u I13/[0 I-II)OCTI/I SHCKTpI/II‘[IeCKOFO . bubmorexa LIOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKue enH U MOTpeOuTenu
53 KT pI/I‘-ICCKOf/i ;e TUH B 61:IZ;IT . bubmorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanne
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIEKTPUIECKUE 3apsIbl.
54 3apsKeHHbIE TCJI':I)a U UX - IV a. bubmorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3anMOIeiCTBUS. [ToCTOSTHHBIH
AIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
55 "DIEeKTpUUECKHUE 3apSIbL. IV u. bubnuotexa [JOK

3apspKeHHbIE Tela U UX
B3anMoiercTBUS. [10CTOAHHBIN

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

AIEKTPUUYECKUN TOK"

56

S7

ITocTostHHBIE MATHUTBI, HX
B3alMOJIECICTBUE

VYpoxk-uccienoanue "M3yuenue
MOJIeH MOCTOSTHHBIX MarHuTOB"

1V .

1V u.

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojsie. MarauTHOE 1oJie
3eMiId U €ro 3HaUeHHUeE JUISI KU3HU Ha
3emiie

1V u.

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOr0 TOKa MarHuTHoe
I10JIC KaTYHIKHU C TOKOM

1V u.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopras pabora
"N3yueHue n1eicTBUSI MAarHUTHOTO
TIOJIs1 HA MPOBOJAHHUK C TOKOM"

0.5

1V .

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

1V u.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OnsiTel @apajnes. 3akoH
3JIEKTPOMArHUTHON MHIYKIIHH.
[IpaBuio Jlenna

1V u.

63

Onektporereparop. Crocoos
MOJTyYEHUS AIEKTPUIECKOIN SHEPTUH.
DJIEKTPOCTAaHIIUH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUHU

(AVA:§

64

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUIECKUE U
MArHUTHBIE SIBJICHHS"

1V u.



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonrponsHas pabora o Teme

65 "DJeKTpUYECKUE U MAarHUTHBIC 1 IV a. Eubmaorexa ITOK
| https://m.edsoo.ru/ff0ach14
SIBJICHUSI
PesepBHblil ypok. PaboTta ¢ Tekctamu IV u. bubnnoreka [HOK
66 n n 1 .
1o Teme "TernsoBele sIBICHUS https://m.edsoo.ru/ff0accse
| sy Ao | Ve oo K
N " https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PesepBHrlit ypok. Paborta ¢ Tekctamu 1 IV 4.
1o Teme "MarHuTHbIe siBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne ara u@poBbIe
/o Tema ypoxka Beero Kontpoabusbie IIpakTnueckue ﬂsyqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype

1 MexaHn4yeckoe JBUKECHHE. 1 | 4.
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 | 4. bubmuoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TPSAMOJIMHEHHOE 1 | 4. bubmmoreka [JOK
JIBYKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE | 4

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 ’
CKOPOCTh

5 [IpsiMonuHEitHOE PaBHOYCKOPEHHOE 1 | 4. bubmmoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO -

6 PaBHOYCKOPEHHOT'O IBHIKEHUS. 1 '
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOPEHHUS TeNa Mpu 1 1 | 4. bubmuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1 | 4.
lanunes
PaBHOMeEpHOE nBMXKEHUE IO

9 okpyxHocTH. [Iepnon u yacrora 1 | 4. bubmuorexa [IOK
oOparmenust. JImaeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LlenTpocTpeMUTENLHOE YCKOPEHHUE 1 .



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

11 Ilepssiii 3akoH HetoToHa. BexTop | 4. bubnmnoreka HOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. | 4. bubmmoreka [JOK
PaBHOelicTBYIOIIASA CHIIA https://m.edsoo.ru/ff0ae72a
13 Tpertuit 3akon HeroToHa. | 4. bu6nmorexa [IOK
Cynepno3unuusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHEHNE | 4. bubnunoreka LIOK
3akoHOB HbhroTOHA https://m.edsoo.ru/ff0aeb6c
| 4. bu6nmorexa LIOK
15 Crna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau mo reme «Cuia | 4.
YIPYTOCTHY
Jlaboparopuas pabota «OnpeneneHue | 4. bubnnorexa [JOK
17 .
YKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
| 4. bubnunoreka LIOK
18 Cuna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna | 4. bubnuoreka [{OK
TPEHHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue | 4. bubmmnoreka HOK
Kod(pdurmenTa TpeHUs: CKOIbKEeHUs " https://m.edsoo.ru/ffOaf8be
P n
| o o S B K
"o yipy ’ https://m.edsoo.ru/ff0afb8e
TPCHUS
2 rararenms, Veropeme noBomore e bumorexa LIOK
‘ p A https://m.edsoo.ru/ff0af044
aICHUs
VYpok-koHpepennus "JIBrmkenue Ten -
23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa ’
(Conueunas cucrema). ['amaktuxu"
Pemenne 3amay mo reme "Crita - Bu6motexa LIOK
24 TSDKECTU U 3aKOH BCEMUPHOTO

TarOTEHUA"

https://m.edsoo.ru/ff0af5f8



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
https://m.edsoo.ru/ff0af5f8

IIepBas kocMHU4eCKask CKOPOCTb.

I q.

bubnmoreka [IOK

25 HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepuabHOM TOUKH.
AOGCOIIOTHO TBEPHOE TEIO.
26 PaBHoBecue TBépHoro Tena ¢ 1. Bubmiorexa LIOK
.. o P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmeHT cuibl. LleHTp TskecTn
PaBHOBeCcHEe MaTepruabHOM TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO. e
27 PaBHOBecue TBEpAOTO TEa C )
3aKpEIUIEHHON OChIO BPAILLICHUS.
MowmeHT cunsbl. LleHTp TskecTH
28 Pewmenue 3amay o reme "MoMeHT Il a. bubnunoreka LIOK
cuibl. LlenTp Tspkectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJBLHOH padOTE 11O
29 Telvfi: "MexaHI/IquIf(I))e BI/I)KegI/Ie 1. Bubmiorexa LIOK
. ,,H ’ https://m.edsoo.ru/ff0b0408
BsaumopeiicTBue Ten
KontpoasHas padbora mo Teme
30 "MexI;HHqGCng BIDKEHHE 1. bubinorexa LIOK
N ® " ' https://m.edsoo.ru/ffOb06ec
BzaumMoneiicTBue Ten
Nmnynse Tena. UMmyisce cuiel. 3aKoH
31 coX ZHGHI/ISI AMIT nb}c/a Yupyroe u I Bubmiorexa LIOK
p yapea. ympy https://m.edsoo.ru/ffOb07fa
HEYMpYyToe B3auMoIeHCTBHE
32 Pemenue 3agad nmo reme "3akoH I . bubmmoreka IIOK
COXpaHEeHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koupepenius "PeakTuBHOE Il 4.
JBUKEHHE B IPUPOJE U TEXHUKE"
Il . but6mmorexa [IOK
34 MexaHnnyeckasi paboTa U MOIITHOCTb https://m.edsoo.ru/fob0as4
35 Pabora critbl TSDKECTH, CHITBI I . bubmuoreka [{OK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 Jlaboparopnas pabota «Onpenenexnue Il 4.



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KCHUH Tella 10
TOPU30HTAILHOMN MOBEPXHOCTH)

CBs3b 9HEprUH U paboTHI.

I q.

37
[ToTenuuanpHas 3HEeprus
38 Kunernueckas sneprus. Teopema o Il 4. bubmmoreka [JOK
KMHETUYECKOU SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B Il 4.
MEXaHHUKE
Jlaboparopnas pabota «/3ydyenue Il 4. bubnnorexa [JOK
40 i
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO Il . bubnuorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. Il 4. bubnnorexa [JOK
BrinyxneHHbIe KojiebaHus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuueckuii U Ipy>KMHHbII Il 4.
MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 nep nozaa KOJ'JIIGGaHI/IP'I OT JKE€CTKOCTH s, bubmmorexa LIOK
pHoZ https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBparenue sHepruu npu Il 4.
MEXaHMUYECKUX KOJIeOaHUSIX
Jlaboparopnas padota «Onpenenexnue
46 ‘{aCTOI”)[LI I/Ipl'Ie IfO a Kone6a§1§1 s, bubmorexa [IOK
proa https://m.edsoo.ru/ffOblaec
MIPYKUHHOTO MasiTHUKa
JlabopaTtopHas padota «IIpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmi Il 4. bu6muoreka [JOK
47 .
rpys3a, IOABELICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
Mexanunyeckue BoaHbI. CBOMCTBA
g, bu6nunorexa LIOK
48 MEXaHHYECKUX BOJH. [Ipo1oTbHEIE 1

IMOIICPCYHBIC BOJIHEBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

Vpok-koHDpeperuus "Mexannueckue
p P

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBL"

11 a.

50

o1

52

3ByK. Pacnipoctpanenue u otpaxkenue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

11 .

11 .

11 .

53

54

VYpoxk-koupepenuus "YnpTpa3BykK u
nH(]Pa3BYK B IPUPOJIC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "3aKOHbI COXPaHEHHMUS.
MexaHn4yeckue KoJieOaHus ¥ BOJTHBI"

11 .

11 4.

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas paboTa no teme
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHusl U BOJTHBI"

11 .

56

57

58

DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHuTHHIE BOJHBI

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

Ypok-koupepennus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHKe 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

11 4.

11 a.

11 a.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2abe

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2fe6

59

60

VYpok-uccnenosanue "M3yuenne
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpeseneHue
9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOW
BOJIHBI

11 g,

11 .

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c



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

DneKTpOMarHuTHas IpUpo/ia CBETA.

11 a.

bub6nmoreka [IOK

61 CkopocTts cBeta. BoaHOBBIEC cBOMICTBA https://m.eds0o.ru/f0b31d0
cBeTa
Hctounukm cBera. [IpsMmonuneitnoe
62 acIpoCTpaHEeHUE CBgTa 3aTMeHus . Bubmzorexa HOK
paclipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakeHMS CBETA. 3epKaa.
63 PemeHHepza a4y Ha I I/IMGHCII)-II/IC . Bubmzorexa HOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
[Ipenomiienue cBeta. 3aKoH 11 4. bubnuoreka [IOK
64 i
MpEeIOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpEeHHEE OTPAKEHHUE CBETA.
65 I/ICHOJII)I;OBzHl;Ie HOJIHOTFIZ) BHYTPEHHETO . Bubmiorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaYKEHUS B ONITUYECKUX CBETOBOJIAX
Jlaboparopnas padota "Hccienopanue
66 3aBUCUMOCTH yTJa MPEJOMIICHUS Il q.
CBETOBOTO JIy4a OT yIJIa NaJCHHS Ha
rpanune "Bo3ayXx-cTekio""
VYpoxk-koHpepenuus "HcnoapzoBanue I 1
67 ITOJTHOTO BHYTPEHHETO OTPaKECHMUS: '
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
1l g, bubmmoteka IIOK
68 JInuzel. OniTHyeckas cujia JIMH3EI https://m.edsoo.ru/fob3f2c
69 ITocTpoenne n300pakeHni B TNH3aX =, Bubmaorexa LIOK
p p https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "OnpeneneHue
70 ¢box EHOFE aCETOSIHI/IH u OIEITJII/IquKoﬁ . bubmaorexa LIOK
Y P o " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTMH3BI
Ypok-koupepenius "OnTuyeckue 1l g, bubmmoreka [JOK
/1 " .
JIMH30BbIE TPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue . bubmorexa [IOK

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koHpepenrus "leexTo

11 .

73 "
3penus. Kak coxpaHuthb 3peHue
Pa3noxxenue 6enoro ceera B CIEKTp.

74 OnbiTel HetoToHa. Croxxenue I q. bu6nmoreka [IOK
CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas padota "OnbITHI 11O

0
g | oo e s coery e B ok
p H peil p https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢buibTper”
VYpok-nipaktukyM "BoaHoBbIe e

76 CBOICTBA CBETa: IUCIICPCHUS, )
uHTephepeHys u audpaxus’”

77 Omnsitel Pe3epdopaa u ruranerapHas 11 . bubmmorexa [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Monens atoma bopa I

79 arowon. Koanros Tomeiarue = BuGmorera LIOK

' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 VYpok-nipaktukyMm "Habmronenune IV . bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUsA" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH M €€ BUIBI IV a. bubmmorexa LIOK

A A https://m.edsoo.ru/ff0c1672

82 Crtpoenue atomHOrO0 siapa. Hyknonnast 1V u. bubmmnoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac

83 PannoaxkTiBHBIE IPEBpAIICHHUS. IV u. bu6muoreka [JOK
N3otonet https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau mo teme: 1V . bu6nunorexa LIOK
"PagroakTHBHbIE IPEBPAILICHUS " https://m.edsoo.ru/ffOclb4a

85 [lepuon nmonypacnana IV u.



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

Ypok-koHpepenius "PagnoakTHBHBIE

1V 4.

bub6nmoreka [IOK

86 I/IBJIyLIeH'I:ISI B TIPUPO/JIC, METUITUHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHbie peakiun. 3aKOHbI

87 C(f[X paHeHESI 3aH;1 OBOT'0 K MacCOBOTO V. Bubmorexa ITOK

P P https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprus CBs3U aTOMHBIX saep. CBsA3b IV 4. bubnuorexa [JOK
MACChI M SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHoie 1V 4.
peakuun"

90 Peakiuu cunTe3a u neneHus saep. 1V 4. bu6nmoreka LIOK
Hctounuku sHepruu CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepunas

91 sHepreTuka. JlencTus IV 4.

PaZOaKTUBHBIX U3ITyUYEHUN Ha KUBBIC

opraHu3msl"

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

TeMe "DJIEKTPOMAarHUTHOE TOJIE. IV u. bubmmnoreka HOK

92 :
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic sBneHUS"

KonTponbHas pabota mo Teme

93 "DIeKTPOMAarHUTHOE TIOJIE. IV .

DNeKTPOMarHUTHHIE BOJHBI.
KBanToBrie sBineHus"
[ToBTOpeHme, 0000IICHNE.

94 Jla6o ETO H;:Ie a6H;TI)I 10 Kypc IV a. bubmorexa LIOK

" p pu P " ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
IToBTOpeHue, 0000mEeHne. Pemenue

95 acquII){Hx 1/; Ka‘—IeCI"IFlBeHHI)IX 3a/1a4 110 V. Brbmrorexa LIOK
p " " g https://m.edsoo.ru/ff0c2572
teMe "TernnoBbie mporecchl

96 IToBTOpeHHE, 0000mEeHne. Pemenue 1V u. bubnunorexa [IOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3aa4 10
teme "KIIJ] TennoBeIX apurareinci'”

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

97 pacyYETHBIX ¥ KAYECTBEHHBIX 3a/1a4 I10 1 IV, Bubmmoreka HOK
\ " https://m.edsoo.ru/ff0c2b30
teme "KIIJI 3nekTpoycTaHOBOK
9B | Hubopmonmte pabom mo sype i ] IV BuGaorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBEBIE SIBICHUS
o | oo e bieme | Ve B 0K
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
100 | rovtmanes ot vowe Kot i IV BuGmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 .P
101 | soserr e e oo i IV BuGmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Padora ¢
" IV q.
102 TekcTaMH 110 Teme "KBaHToBasg u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

ITeppimkun M1.M., IBanos A.H. 7 | AxunonepHoe
®dwusuka: 7-ii kiacc; 6a30BbIi YPOBEHb; YIE€OHUK 00IIIeCTBO
«3narenscTBO
«IIpocsenienue»

[Tepbimikun 1M.M., Banos A.11. 8 | AkimoHepHoe
®dusuka: 8- kiacc; 6a30BbIN yPOBEHB; YICOHUK 00111eCTBO
«M3naTenbeTBO
«IIpocseneHue

[Tepwimkun A.B., I'ytHuk E.M. 9 | ObmectBO €
®dusuka OTPAHUYEHHOU
OTBETCTBEHHOCTHIO
«IPODA»
AK1MoHepHOE
0011ecTBO
«3mareapcTBO
«IIpocsenienue»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




