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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABIECHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETPHOCTHOW OCHOBE. B mporpamMme mo (u3HKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00pa3ipl MPUMEHEHHS] HAYYHOTO METOj[a TIO3HAHMsI, TO €CTh CIocoda MOTydYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH,

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

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



7ab0opaTOpHBIX PabOT W OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BennuuHbL. 3Mepenune @usnmueckux BenuuuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHbII METOJl MO3HaHUA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabOmogaeMoro apyieHus. Onucanue GU3NUecKux SBJICHUM ¢ TOMOIIbIO MOJEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpUOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OnpezeneHue LEHbI AEHUS IKaJIbl U3MEPUTENBHOTO MPUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHre pa3MepoB MajlbIX TEl.
5. M3mepenue Temmeparypbl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJibIlle BhICOTa
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune uactul BemiecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temnepaTtypoil. bpoyHoBckoe nBwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYeCKUX) Tesl. B3aMMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX



arperaTHbIX COCTOSIHUSIX U UX ATOMHOMOJEKYJSIPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpaduii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenue wHepruu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak MNpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHme MexaHHMUECKOTO JIBIKCHUS TENa.
2. N3mepenue CKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaGmronenue sBieHUs HHEPLIUH.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TET.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue CuJji, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. OnpexeneHue MIOTHOCTH TBEPAOTO TeA.



4. OmbITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHUs (aedopmariyn)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBijienne TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIyOWHBL. [ mapocraTmyeckuid
napajokc. Coobmaromuecs cocynbl. ['unpaBinueckue MEXaHU3MBbl.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJI€HUS. 3aBUCUMOCTh aTMOC(EPHOr0 AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH Tela

Y TUIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCJIOBHE IUIABAHUS TEJI: IJIABAHUE WIIH ITOIPYKEHHE TEJ B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTPYyKEHHOM B
KUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl Teja.
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4. OnbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTHU TEJIA U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa MWIM KOHCTPYMPOBAaHUE JIOAKM U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.



Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHEprusi.

Mexanunueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pbyara. [I[pumeHeHne npaBuia paBHOBECHS pblyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KITJ[ npocteix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY U
TEXHHKE.

Mexannyeckass sHeprus. KuHeTnueckas U TMOTEHIMANbHAS JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThI CUJIbI TPEHUS IPU PABHOMEPHOM JIBU)KEHUU TEJa T10

TOPU30HTAJIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHUE CBOMCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CKaThe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpenHsisi sHeprusi. CrnocoObl W3MEHEHMsS BHYTPEHHEW SHEpIruu:
TerIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaaun: TemIonpoBOHOCTD,
KOHBEKIIUS, U3IIyYECHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpACBAHUE KPUCTAUNIMUECKUX BEIIECTB. YJeibHas TeIJioTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JIaBJICHHUSL.

BnaxxHocTh BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.



[Tpunuunsr pabotel TemnoBbix aAurareneit KIIJ[ TtemmoBoro npsuratesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxyakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIaAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Mopenn TemIOBBIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUmoOTEe3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaayy U paboThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUSI TEIUIOOOMEHA IMPU CMEIIUBAHWUU XOJIOTHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeabHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzanus Ted. J[Ba poxa 3JIeKTpUYECKHX 3apsioB. BzaumoneilictBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpudeckoe noJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BeLIECTBA. 3akoH Oma
JU1s yyacTka nen. [locinenosarensHoe U apauiesibHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKkTpuYecKre enu U MOTPEeOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKAHHE.

[ToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE 1OJ€e ANEKTPUUECKOro TOKA. [[puMeHenne anekTpoMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO TMOJISl HA MMPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSAHHOTO TOKa. lMcmonb30BaHHWE JJIEKTPOJABUTATENCd B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAS] HHAYKIHS.

3aKOH COXPAHEHUS SJIEKTPUUECKHUX 3aPSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

W3mepeHne 25eKTpU4eCKOro HaIpsyKeHUs! BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmoencTBre MOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKXHOCTH pa3IeICHUs IIOJI0OCOB MarHNTA.
MonenupoBaHuE€ MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHYKLIHH.

OmnbrTer apanest.

3aBUCHUMOCTh HANpPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.

o u kw

10.
11.

12.

13.
14.

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMM TEl HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanve ACUCTBUS DJIEKTPUUYECKOTO IO HA IPOBOJHHMKU U
JBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepenure U peryampoBaHie CUIIbI TOKa.

W3mepeHne U peryaupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pPE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUUECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ajii CWIbl TOKa NPU NapajuieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYILIETO YEpe3 JaMIIOUKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ] HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. 3yueHne MarHuTHOTO TOJIs TOCTOSTHHBIX MAarHUTOB MPU UX 00beTMHEHNN
Y Pa3JICJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraTeibHON YCTAaHOBKH.

21. OnBITBI 1O UCCIECAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
MCCIIEIOBAHUE H3MEHEHUM 3HAYEHWs W HaNPABJICHHUS WHIAYKIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBmkeHHE. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIBHOCTh MEXAHMYECKOr0 JBWKEHUA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOogHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHLIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Cosuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYkH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJabca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YHOpPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpayuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBHUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tela W JACHCTBYIOLIEW HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa PU HEYIIPYTOM B3aUMOJECHCTBHUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU TP ABUKEHUH TEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIE MMPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.

Omnpenenenne KECTKOCTH TPYKUHBI.



9. Ompenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBIKEHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckne BoOJHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHoOJia KOJICOAHHI MOABEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT MacchI Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb Mepuoja  KoJjeOaHuii
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.
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Paznen 10. DineKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIJIBHOIO

tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atMeHua ConnHua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyued B inH3e. Ontudeckas cucrema ¢oToarnnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMONMMHEHOE pacpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.
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[Tpuntun gevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
MaJICHUS.



2. W3ydeHue xapaKTepUCTUK N300paKEHUs peIMeTa B IIIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJeHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. IlomydeHue n300paxeHU ¢ IOMOIIbIO COOMPAIOLIEH JINH3HI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS MU ONTHUYECKON CHJIBI cOOMparomei
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB NPU MX HAOJIOIECHUU Yepes3
L[BETOBBIE (PUIIBTPBHI.

Pa3gen 12. KBaHnTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanne u noryiomenne cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHOoCTh. AJbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakrtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJOBOIO U MAacCOBOTO YHUCEN.
DHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. crounnku 3eprun CosHIa U 3BE3 .

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKHUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4€HHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
1 0000111eHNS TPEIMETHOTO COIEP KAHUS U OIIBITA AESITEIbHOCTH, IPUOOPETEHHOTO
Ipu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOATOTOBKU K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKe NJis 00ydJaroIuxcs, BBIOPABIINX ATOT
y4eOHBIN MpeIMeT.



[Ipy n3ydeHUn AAHHOTO MOIYJS PEANU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINATBHO ACATEIBHOCTHBIN XapaKTep JaHHOTIO pa3ieia peaanusyercs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBIIOIHAIOT 3a/1aHUs, B KOTOPBIX UM MPEAJIAaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
(bu3nUecKue BIEHUS B OKPYKAIOIIEH MPUPO/IE U IOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB,;

OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJE€€ Ba)XKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pPE3yIbTaTOB.

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:
— IIPOSIBIICHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKH;
— IEHHOCTHOE OTHOILIEHUE K IOCTHKEHHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHUXEHUMN
bu3uKy;
— OCO3HAaHUWE BAXXHOCTU MOPAIBHO-3TUUYECKUX IMPUHIUMIIOB B JCATEIBHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHPHUATHE ICTETHMUYECKUX KadecTB (U3NYECKOM HAayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME IIEHHOCTH (PM3UYECKON HAYKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYpPHI;
— pa3BUTUE HAy4YyHOW JIO003HATENBHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;
5) popMuUpOBaAHUSA KYJbTYPbI 310POBbSI H SIMOLUOHAJILHOTO 0JIATONOJIYyYHS:
— OCO3HaHHWE IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAlIHUX YCIIOBHUSIX;
— ¢c(OpMUPOBAHHOCThH HaBbIKA pedieKCUM, MPU3HAHKE CBOETO TIpaBa Ha OIIMOKY U
TAKOI'0 K€ MPaBa y Ipyroro 4ejaoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AKTMBHOE YYacTHE€ B PEIICHUM IPaKTUYECKUX 3a7ady (B paMKax CEMbH,
0o0pa3oBaTeNpbHON OpraHU3alli, TOpPOJa, Kpas) TEXHOJOTUYECKOW U COLMAIbHOU
HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIE U (PU3MUECKUX 3HAHUII;
— UHTEpeC K MPaKTUYECKOMY M3YUECHHIO MPO(ECCHiA, CBA3aHHBIX C (PU3UKOM;



7) 3KOJIOTHYE€CKOr0 BOCIIUTAHUS:

— OpUEHTAalMsI Ha IPUMEHEHNE (PU3NUYECKUX 3HAHUM JUIs pelieHns 3a1a4 B 00J1acTu
OKpY’>KaloIlllel cpenbl, IUIAHUPOBAaHUS IIOCTYIKOB W OIIEHKM HX BO3MOXHBIX
HOCJIEACTBUM JUIsS OKPYXKAIOUIEH cpebl;

— OCO3HAaHME TIJ00AJBHOTO XapakTepa JKOJOTMYECKUX MpoOJIeM U NyTed HX
pEILIeHHS;

8) ajanTanum K M3MEHSIOIHUMCS YCJIOBHAM COLMAJIBHOI M NIPUPOAHON CpebI:
— HNOTPEOHOCTh BO B3aMMOJIEUCTBUM NPU BBINOJHEHUU HCCIIETOBAHUN U MPOEKTOB
bu3nyeCcKOil HANIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JAPYTHUX;

— MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO 1EATEIbHOCTD;
— NOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCIE (HOPMYIUPOBATh
UJIEH, IOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHME J1e(ULUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

— OLIEHKA CBOUX JICWCTBHI € YYETOM BIIMSHHUS HA OKPYKAIOLLYIO CPEY, BOZMOMXKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHUs MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAHBI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBCHHbIC MPU3HAKK 00BbEKTOB (SIBJICHHIA);

e YCTAaHABJIWBATh CYIICCTBEHHBIM MPU3HAK KiIacCH(PHUKAIIMK, OCHOBAHHS JIJIs
000011IeHNS U CPAaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS B pacCMaTPHBAEMBIX (akTax,
JIAHHBIX ¥ HAOJIIOJICHUSX, OTHOCSINUXCS K (PU3MYCCKUM SIBJICHHSIM;

e BBIABIATH TMPUYUHHO-CIICJICTBCHHBIC CBS3M MPH H3YYCHUU (PUIUUCCKUX
SIBJICHMI W TPOLIECCOB, JIeJaTh BBIBOJbI C HCIOJb30BAHHEM JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHHH, BBIIBHTaTh THIIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKUX BEIIUYNH;



CaMOCTOSITENIbHO BBIOMpATh CIOCO0 pelmieHus: yueOHO# (u3nueckor 3amayu
(cpaBHEHUE HECKOJIBKMX BapUAHTOB PEIICHUS, BEIOOP Hanboee MOAXO0ISIIETO
C Y4€TOM CaMOCTOSITENTLHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCTIOJTb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MIO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIPHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;
OILICHWBATh HA IPUMEHUMOCTH B JOCTOBEPHOCTH MHPOPMAITHIO, TIOTYYECHHYIO B
XOJI€ UCCTICIOBAaHUS MIIA DKCIIEPUMEHTA,;

CaMOCTOATENLHO (POPMYIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3MPOBATH BO3MOYKHOE TalIbHEHIIee pa3BUTHE (PU3HUECKUX MTPOIIECCOB, a
TaK)X€ BBIJBUTaTh MPEIIOJIOKEHUS 00 WX pPa3BUTUU B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

NPUMEHATHh Pa3IUYHbIE METOJbI, WHCTPYMEHTHl M 3alpPOCHI MPHU TOHUCKE U
orOope HWH(OpMAIUU WIM JaHHBIX C YYETOM MPEIIOKEHHON Yy4eOHOU
bu3nYeCcKoM 3a1a9H;

aHaJIM3UpOBaTh, CHCTEMATU3UPOBATh M MHTEPHPETUPOBATH HH(OPMALINIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaJbHYIO  (opMy  mpencTaBiICHHUS
uHGOpMaIlMU U WUTIOCTPUPOBATh PELIacMble 3a/1a4ll HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, MTHOU Tpadukoil 1 uX KOMOWHAIIUSIMH.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B X07e 00CyXkAeHUsI yueOHOro MaTepHalia, pe3yiabTaToB Ja00paTOPHbIX paboT
U TIPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI W
BBICKA3bIBaTh WJICW, HAIICJICHHBIE HA PEIICHWE 3aJadyd W TOJJep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COTIOCTAaBIISATh CBOM CYXICHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB JHAIIOTA,
oOHapyKHUBaTh Pa3IMUNE U CXOJCTBO MO3UITHH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (DU3MUECKOTO OIBITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHMUMATh M HCIIOJIB30BaTh TPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaTbHOM
paboThI MPU pelIeHNHU KOHKPETHON (DU3NUECKOUN MpoOIeMBbl;

MPUHUMATH IIEJIM COBMECTHOM JIeATeIbHOCTH, OPTaHU30BBIBATH ICUCTBHS 10 €€
JTOCTIDKCHHIO: PACTIPENENsaTh PO, OOCYXKIaTh MPOIECChl W PE3yJIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;



e BBINOJHATH CBOK YacTh Pa0OThI, JOCTUIasl Kaye€CTBEHHOIO pe3yjbTaTa IIo
CBOEMY HAIIPABJIICHUIO U KOOPJAWHHPYS CBOM JIEUCTBUA C IPYTMMHU WICHAMU
KOMaH/bl;

e OIICHMBATh KayeCTBO CBOETO0 BKJaJa B OOLIMI MPOAYKT IO KPUTEPUAM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

e BBISBIATH MPOOJEMBI B )KU3HEHHBIX M yU4E€OHBIX CHUTYyalUsIX, TPEOYIOIIUX s
pereHus: GU3NUYECKUX 3HAHUM;

e OpHUEHTHPOBATHCA B  pPA3NUYHBIX  MOAXOJAaX  MOPHUHATUS  PEHICHUH
(MHAMBUyaIbHOE, TMPUHATHE PEIICHUS B TpyIIe, NPUHATHE pEUICHUN
TpyIIoNn);

e CaMOCTOSITEJIBHO COCTAaBISITh AJTOPUTM pelIeHUs (PU3NYECKON 3alayu Wiu
IUIAaHA HCCJIENOBaHUS C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJILHBIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyalluy U MpejaraTh IiaH €€ U3BMEHEHNS,

e OOBICHATH  NPUYMHBI  JIOCTHKEHHUS  (HEHOCTHKEHHS)  pe3yJIbTaToB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHECHUS
(U3MYECKOro MCCIIEIOBAaHUS MM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

e CTaBUTh ce0S Ha MECTO JAPYTOro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;

e IpPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU penieHuu (HU3HMYEeCKUX 3a1ad WIH B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIOJb30BaTh MOHATHUS: (PU3MUECKUE M XHMMUUYECKHE SBJICHMS, HaOJIOJEHUE,
HKCIEPUMEHT, MOJEJb, TUIOTE3a, CIWHUIBI (PU3NYECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, )KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOE JBU)KEHUE (pPaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJMHENHHOE),



TpaeKTOpHsl, paBHOACHCTBYIOIIAs Cuiia, AedopMarus (ynpyras, miacTu4eckas),
HEBECOMOCTbB, COOOILAIOIINECS COCYIbI;

pa3nuuath sBieHuA (aud@y3us, TEmIoBoe ABM)KCHHE YAaCTHUI[ BEILECTBa,
PaBHOMEPHOE JNBUKCHUE, HEPABHOMEPHOE JBH)KCHUE, WHEpLHs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3AKPEIUIEHHOW OCBIO
BpalleHUs, Meperaya JaBiICHUS TBEPABIMU TEIaMH, >KUJIKOCTAMH M Ta3amH,
atMoc(epHOe JaBjIeHUE, TUIABAHUE TEJ, TPEBPALCHUS MEXaHUYECKOW SHEPTUN)
[0 ONUCAaHMKD HX XAapaKTEPHBIX CBOWCTB M HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKpPY)KAIOIIEM
MHUpE, B TOM 4YHcClie (PU3UUECKUE SIBJIICHUS B MPUPOJE: MPUMEPHI JIBHKECHHS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOM M HEKUBOU IPUPOJIE, IEUCTBUE CUIIBI TPEHHUS
B NIPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOrO JIaBJICHUS Ha KUBOM OpraHusM,
IUIaBaHKUE PBIO, pbIUark B TEJIE YEJIOBEKA, IPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYI0, BBIJIEIISATh CYIIIECTBEHHbIE CBOMCTRA (MPU3HAKH ) (DU3NUECKUX
SIBIICHUI;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeN M (U3UYECKUE SIBJIICHUS, HCIOIb3YS
¢uznyeckue BeaMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpEMs, IYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC Tela, CHIIa
TpeHusl, AaBieHUe (TBEPIOro Temna, >KUAKOCTH, raza), BbITAJKMBArOUIas cuia,
MexaHuveckas paboTa, MOIIHOCTh, TJIEY0 CUJIbl, MOMEHT CHJIbI, KOA(M(UIIHEHT
MOJIE3HOTO JIEWCTBUSA MEXaHU3MOB, KUHETUYECKasi U MOTEHLMAIbHAs SHEPTUs),
OpU ONHUCAHUU TPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUCHMs] MU EAUHMIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh
(GopMyibl, CBS3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C JpYTrUMU
BEJIMUYMHAMH, CTPOUTh TpaUKd H3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX
BEJINYUH,;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCTIONIb3YS
MpaBUiia CJIOXKEHHUs Cuil (BI0JIb OJHOU mpsiMoil), 3akoH ['yka, 3akon I[lackars,
3aKOH Apxumesa, MPaBUIO paBHOBECHs pbluara (0J0Ka), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAHEHHMS MEXaHWYECKON HHEepruu, Mpu 3TOM [aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHUYecKoe
BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YKCIIE U B
KOHTEKCTE€ CUTyalUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATH
INPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOrmyeckux
IaroB C OMoOpoil Ha 1—2 U3Yy4YEeHHBIX CBOMCTBA (UINYECKUX SBIICHUH,
(bu3nYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;



pemiath pacy€THble 3a1a4i B 1—2 NEHCTBUS, UCHOB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCJOBHS 3a/ladyd
3aIMChIBaTh KPATKOE YCIOBUE, MOICTABIATH (PU3UUECKIE BETUUNHBI B (POPMYIIBI
U IPOBOAMUTH pacy€Tbl, HAXOAUTH CIPABOYHBIE JaHHBIC, HEOOXOIUMBIE IS
pelieHus 3a7ad, OLEHUBATh PEAIUCTUYHOCTh IOJIYYEHHOM (pu3nueckon
BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (HU3HUECKUX
METOJIOB, B OMMCAHUU UCCIIEOBAHUS BBILACIATH MPOBEPSIEMOE MPEANOTI0KEHUE
(runotesy), pa3auyaTh U UHTEPIPETUPOBATH NIOJYyUYEHHBIA PE3YIbTAT, HAXOJUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJIBI 110 €TI0 PE3yIbTaTaM;

IPOBOJAUTH OMBITHI N0 HAOMIOACHUIO (DU3WYECKUX SIBICHUNA WM (PU3MUECKUX
CBOMCTB TeJ: (HOpMYJIMPOBATH MPOBEPSIEMBbIC MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY H3 NPEUIOKEHHOIO O0OpYyIOBaHMs, 3allMChIBaTh XOJ OIbITa U
(GopMyIIMpOBaTh BHIBOJIBI;

BBITIOJHATH MPSIMbIE M3MEPEHUS] PAaCCTOSIHUS, BPEMEHHU, MacChl Tela, 00béMa,
CHJIBI U TEMIIEPATyPhl C UCIOJIBF30BaHNEM aHAJIOTOBBIX M IIUGPOBBIX MPUOOPOB,
3aMKMChIBATh IOKa3aHUS MNpPUOOPOB € YYETOM 3aJaHHOM  aOCOJIFOTHOU
IIOrPETHOCTHA U3MEPEHUN;

IPOBOANUTH HCCJIEIOBAHUE 3aBUCUMOCTH OAHOM (DPU3MUECKON BEIMYUHBI OT
Ipyrod C WCHOJIB30BAHHMEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTH TYTH
PaBHOMEPHO JBIDKYILETOCA Tela OT BPEMEHHU ABM)KCHUS TeJa, CHJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOAAM CONPUKOCHOBEHMS TEN, CHIIbI
yOPYroCTH OT YJ/UIMHEHHS MPYXXUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMa
NOTPYKEHHOW YacTH Tella M OT IJIOTHOCTH XHUAKOCTH, €€ HE3aBHCHUMOCTH OT
IUIOTHOCTH Te€Ja, OT TITyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHH TTaBaHHUSI
TeJ, yCIOBUN paBHOBECHs pblyara M OJOKOB), y4aCTBOBaTh B INTAHUPOBAHUU
y4e0OHOT0 HCCe0BaHU, COOUPATh YCTAHOBKY U BBIIOIHITH U3MEPEHUS, CICAYS
NPEJIOKEHHOMY TUIaHy, PUKCHPOBATh PE3yJbTaThl MOTYYCHHON 3aBHCHUMOCTH
Gu3MYECKUX BEIWYMH B BUJAE MPEAJIOKEHHBIX TaOMUI] W TpaduKoB, IenaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEJIMYMH (IJIOTHOCTH BELECTBA
KUJKOCTH M TBEPAOrO Teja, CUjla TPEHMsI CKOJIBKEHHUS, IaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CHWJIa, JIEHCTBYIOIIAs Ha TMOTPYKEHHOE B JKUIKOCTH TeEJO,
KOX(QQUIUEHT IMOJIE3HOIO  JAEWCTBHUA IPOCTBIX  MEXAHU3MOB),  CIEIYs
OPEIJIOKEHHOW HWHCTPYKUMU: TPH  BBIIOJHEHUH U3MEPEHHH coOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOMN BEIMYUHBI;
coOmoaTh mpaBujla TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;



YKa3bIBaTh MPUHIUIBI JEHCTBHUS MTPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTMHAMOMETpP, COOOIIAIOUINECS COCYAbl, OapoMeTp, pblyar,
ITOJBYKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUS (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOUCTBO
BOJOIPOBO/IA, THIPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOU
HAcOC, apeoMETp), HMCIOIb3ysl 3HAHUS O CBOMCTBaX (DM3WYECCKUX SIBICHUN U
He00XxoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOAUTH TPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOIrOo
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEHEBHOM KU3HU JIJIsl 00ecreueHus
0e30MacHOCTH IPHU OOpALIEHUH C MPUOOpPAMU U TEXHUYECKUMHU yCTPONCTBAMU,
COXpaHEHUsI 370pPOBbS M COOJIIOJCHHS HOPM HKOJOTMYECKOTO IMOBEICHHS B
OKPY’KAIOIIEH CPELE;
OCYIIECTBIISATH OTOOpP UCTOUHUKOB MH(popMaliuu B UHTepHETE B COOTBETCTBUHU C
3aIaHHBIM TOUCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUM U MyTEM
CpPaBHEHHUS PAa3IMYHBIX UCTOYHUKOB BBIJICTSATh HHPOPMAIUIO, KOTOPAs SBJISIETCS
POTUBOPEYUBOMN HIIM MOKET ObITh HEOCTOBEPHOM;
UCIIOJIb30BaTh TIPU BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy GU3HUUECKOTO COACPKaHUs, CIIPABOYHBIE MaTepUaIbl, PECYPChI CETH
WNutepHer, BiaageTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co3/71aBaTh COOCTBEHHbBIE KPATKHUE MMCbMEHHbBIE U YCTHBIE COOOIIEHNS HA OCHOBE
2-3 uCTOYHUKOB HWH(MOpMAIMU (DUIUYECKOTO COACpPKAHUS, B TOM YHCIIEC
myOJUYHO JeNIaTh KpaTKUE COOOIIEHUSI O pe3yJbTaTax MPOEKTOB WA yU4eOHBIX
MCCIICIOBAHUM, MPU 3TOM TPAaMOTHO MCIIOJIb30BAaTh W3YYEHHBIA MOHSITUHHBIN
amnmnapar Kypca (pU3uKu, CONPOBOXK/IaTh BRICTYIJICHUE MPE3EHTALNEH;
IpU  BBIIOJHCHUM YYEOHBIX TPOCKTOB M HCCIEAOBAHUN pacrpeaesTh
00s3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMHU 33J1a4aMU, CJICIUTh
3a BBIMTOJHEHHUEM ILJIaHA JISUCTBUH, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKIJIAJI B
JEATENIbHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHMKATHBHOE B3aHWMO/ICHCTBUE,
YUYUTBIBASS MHEHUE OKPYKAIOITHX.

K xonIy oOyuenus B 8 kjacce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCMOJIb30BaTh MOHSITHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB M MOJIEKYJl, arperatHble COCTOSHHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeNa, HACBHIIICHHBIA W HEHACHIIIICHHBIA Tap, BIAXXHOCTh BO3IyXa,
TeMIIEpaTypa, BHYTPEHHSI DHEPrus, TEIUIOBOW JBHUTATENb, SJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsll, S3JIEKTPUUYECKOE II0JE, MPOBOJHHKA WU JUBJIEKTPUKH,
IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE T10JIE;



pazniuuath SIBIICHUS (TEIUIOBOE pACIIMPEHUE U CXKaTue, TeIvionepeaaya,
TEIUIOBOE pPaBHOBECHE, CMAYUBAHUE, KANWULSIPHBbIC SIBJIICHUS, HUCIApEHHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUIU3alus (OTBEpACBAaHUE), KHUIICHHUE,
Terionepeaaya (TerIoNpOBOAHOCTb, KOHBEKIIMS, H3IyUYEHUE), DJICKTpU3aIUs
T€J, B3aUMOJICHCTBUE 3apsi/ioB, JEHCTBUSA DIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICCTBUE MArHUTOB, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM, DJJEKTPOMAarHUTHAs MHAYKIMSA) MO ONUCAHUIO HX
XapaKTEpHbIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NYECKUX SBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM Yrciie PU3NIECKUE SIBJIICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSKEHUE
U KalWJUISIPHBIE SBJICHUS B TPUPO/IE, KPUCTAIIIBI B IIpUpoie, nznyuenue CoHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, UHEs,
CHEera, OJJICKTpUYECKHE SBIEHUS B arMocdepe, DIEKTPUUYECTBO SKUBBIX
OpraHW3MOB, MATHUTHOE T0JI€ 3eMJId, JIpei(] MOoJIFOCOB, POJIb MArHUTHOTO TMOJIS
JUIS1 )KU3HU Ha 3eMJie, TTOJISIPHOE CUSHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3NUECKUX
SIBIICHUI;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJIICHUS, WCIOIL3YS
dbuznyeckre BEIUYMHBI (TeMIrepaTrypa, BHYTPEHHSSI JHEPrus, KOJUYECTBO
TEIUIOTHI, YJeIbHasl TEIJIOEMKOCTh BEIECTBA, yleJIbHAs TEIUIOTa IJIABJICHHUS,
yaelbHas TEIUIoTa MapooO0pa3oBaHus, yENbHAas TEIJIOTa CTOpaHHs TOTUINBA,
KOO (PUIIMEHT TONEe3HOTO JEWCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAsS
BJI&KHOCTh BO3/yXa, DJIEKTPUYECKUM 3apsii, CHUJIa TOKa, DJIJIEKTPUUYECKOE
HalpspKeHWE,  COMPOTHBIICHHE  MPOBOJHUKA, YJIEJIBbHOE  COMPOTUBIICHUE
BEIlIECTBA, paboTa M MOUIHOCTh JJEKTPUUECKOTO TOKa), MNpPH OMHCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3MYECKUH CMBICT HCIOJb3YEeMbIX BEITUYHH,
0o0O3HAaUeHUsT W EOUHUILI (DU3UYECKUX BEJIWYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (DU3WYECKYH0 BEJIMYMHY C APYTUMU BEJIUYUHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SIBICHUS U MPOIIECCHI, UCIIOIb3YS
OCHOBHBIE  TOJIO)KEHUS  MOJICKYJISIPHO-KUHETUYECKOM TEOpUM  CTPOECHUS
BEILIECTBA, MPUHIIUI CYNEPIO3UIINHU MOJeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsna, 3akoH Oma s ydacTka 1enu, 3akoH J[xoyns—JleHia,
3aKOH COXpPAHEHHUS HHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKHUE TTPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluin MPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BEISIBIISITD
MPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OObSICHEHUE U3 | —2 TOTMYECKHX 11aroB



c omopoil Ha 1—2 HM3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€éTHbIE 3a1a4i B 2—3 JNEHCTBHS, UCHONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJINW3a YCJOBHS 3a/layd
3aIIMChIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK HAHHBIX IS PELICHUS
3aJa4M, BBIOMpATh 3aKOHBI W (POpMysbl, HEOOXOMUMBIE ISl €€ pEIICHHUs,
OPOBOAUTHL pPacy€Thl M CpPaBHUBATh IOJYyYEHHOE 3HAa4YeHHE (U3HUECKOM
BEJINYMHBI C U3BECTHBIMHU JJAHHBIMY;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU MOMOIIN (PU3HUECKUX
METOJOB, WCIOJIb3ysl OIMCAaHUE MCCIENOBAaHUs, BBIICIATH IIPOBEPAEMOE
NPEANOJIOKEHNE,  OLECHMBATh  MPABWIBHOCTH  MOpAJKAa  IPOBEIACHUS
WCCIICIOBAHUSI, 1€JIaTh BBIBOJBL;

IPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUA WM (PU3MUYECKUX
CBOMCTB TeJl (KalWJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro
o0béMa, TeMmIeparypbl, CKOPOCTH MpPOLIECCa OCTHIBAHWA W HarpeBaHUsl MpH
U3Iy4eHUH OT LIBETa M3JIydarolle (morionjaromeil) NoBEpXHOCTH, CKOPOCTh
WCIIAPEHHS] BOABI OT TEMIIEPATypbl KUIAKOCTH M IUIOMIAAN €€ IOBEPXHOCTH,
AIIEKTpU3ALMs TEJI U B3aUMOJEHCTBUE HIEKTPUYECKUX 3apsAI0B, B3aUMOICHCTBIE
IIOCTOSIHHBIX MAarHuTOB, BU3YAJIM3alldsl MAarHUTHBIX IIOJEH ITOCTOSHHBIX
MAarHiTOB, AEHUCTBUS MAarHUTHOTO TOJISI HA IMPOBOAHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa,  CBOMCTBAa  3JEKTPOJBHUrareiss  IMOCTOSHHOIO  TOKa):
dbopMynupoBaTh NpOBEpsiEeMble MPEANONIOKEHUS, COOMpPATh YCTAHOBKY U3
IpEJIOAKEHHOTO O0OpYy/IOBaHUs, ONMUCHIBATH XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATD MPSMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3]lyXa, CUJIbI TOKA, HAPSDKEHMSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UUECKHUX BEITUYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUI C yUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT
JPYro# ¢ UCIOJIb30BAaHUEM MPAMbBIX U3MEPEHUI (3aBUCUMOCTH COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN IMONEPEYHOTrO CEUYEHHS U YIEIbHOIO
COIPOTHUBIICHUS BEILECTBA MPOBOJHUKA, CUJIBI TOKA, UAYILIETO Yepe3 MPOBOJHUK,
OT HAIPsHKEHHUsT Ha IPOBOJHUKE, MCCICAOBAHHUE IIOCIIENOBATENBHOIO U
napajyieIbHOTO COEIMHEHUN MPOBOAHUKOB): IJIAHUPOBATh HCCIEI0BAHUE,
COOMpPATh YCTAHOBKY U BBINIOJHATh U3MEPEHUS, CIIENYS IPENJIOKEHHOMY IUIaHY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHUAE TaOmuI H
rpaduKoB, enaTh BHIBOJBI [0 PE3yJIbTaTaM UCCIIECIOBAHMUS;

OPOBOJAUTH KOCBEHHbIE U3MEpeHHs (U3MYECKUX BeauuuH  (yaenbHas
TEIUIOEMKOCTh BELIECTBA, CONPOTUBIIEHUE IPOBOJHMKA, padOTa U MOLIHOCTh



AIEKTPUYECKOTO TOKa): IUIAHUPOBATH U3MEPEHHS, coOuparb
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIEIys MPEMJIOKEHHOW HHCTPYKUUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

coOMIo1aTh MpaBuja TEXHUKH O€30IaCHOCTU Npu paboTe ¢ 1ad0paTOPHBIM
000py10BaHUEM;

XapaKTEPU30BaTh MPUHLHUIBI TEUCTBHUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUJIEHUS IOMOB,
TUTPOMETP, TapoBasi TypOHHA, aMIIEpMETP, BOJIBTMETP, CUETUHK IIEKTPUUECKON
SHEPIUH, dJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEBATEIbHBIE SJEKTPOIPHUOOPHI
(mpumepsl), AIEKTPUYECKUE IPEIOXPaHUTENH, AIIEKTPOMATHUT,
AJIEKTPOJBUTATENh TOCTOSHHOIO TOKAa), HCIOJb3ysl 3HAaHHS O CBOMCTBaX
(bu3NYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI
II0 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETP, TEPMOC,
NICUXPOMETpP, TUTPOMETpP, JABUTATENIb BHYTPEHHEIO CrOpaHus, >3JEKTPOCKOTI,
peocTar), COCTaBIISATh CXEMbl 3JIEKTPUUYECKUX LIETEH C MOCIEeI0BATEIbHBIM U
napajyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jivyas YCJIOBHbIE O003HAYEHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH NPUMEPHI (HaXOOUTh MHGOPMALIMIO O MPUMEPAx) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JJIs1 00ecreueHus
0e30MacHOCTH IPU OOpaLIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPONCTBAMU,
COXPAaHEHHUSl 370POBbsI U COOJIOJEHUS HOPM 3KOJIOTUYECKOTO IOBENIEHUS B
OKPY KAIOIIEH CPEE;

OCYILECTBIIAThH MOUCK MH(pOpMaLnu pu3nYecKoro cogepxanus B UntepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U TyTEM CPaBHEHUS JOTOJHUTENbHBIX HCTOYHUKOB
BBLACIATh MHPOPMALIMIO, KOTOPAsl IBISETCS MPOTUBOPEUNBON UITU MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUHM YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
JIUTEPATYPY GU3HUUECKOTO COAEPKaHUS, CIPABOYHBIE MaTepUaibl, PECYPChI CETH
WNuTtepHet, BiaaeTh nNpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NMpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIIEHUs, 00001Iast
UHGOPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHMS, B TOM
quclie nyOJIUYHO MPEACTABISATh pE3yNbTAThI MPOEKTHOU WIIH
UCCJIEIOBATEIbCKON  JEATEIbHOCTH, IIPU O3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUNHBIN anmnapar Kypca (pU3uKu, COPOBOKIATh BBICTYIICHUE
MPE3EHTAIUEN;

IIPU BBITTOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBaHUN (DU3HMUECKUX MPOIECCOB
pacnpeneniaTb O00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTaBICHHBIMU



3a/lauaMu, CJIEIUTh 32 BBHIMNOJHEHUEM IJIaHA JEUCTBUU U KOPPEKTUPOBATh €ro,
aJIcKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JIEITEIBHOCTh TPYMIIHI,
BBICTpAaMBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBUE, TMPOSIBISIE TOTOBHOCTH
paspemaTh KOH(GIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIb30BaTh MOHATHUA: CHCTEMA OTCUETA, MAaTEpHUAJIbHAS TOYKA, TPACKTOPHSI,
OTHOCUTEIBHOCTh ~ MEXAHMUYECKOro  JABWXKEHHs, jAedopmanus  (ympyras,
IlacTUYeckas), TpeHue, LEHTPOCTPEMUTENIbHOE YCKOpEHHE, HEBECOMOCTh WU
NEPEerpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TKECTU
TBEPJOrO TEJa, PABHOBECHE, MEXAHMYECKHE KOJIeOAHUS W BOJHBI, 3BYK,
MHPpa3ByK W YIbTPa3ByK,  DJICEKTPOMArHUTHBIC  BOJHBI,  IIKajua
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIIbHO30PKOCTh, CHEKTPHI
UCITyCKaHUS W TOTJOLIeHus, aibda, O0eTa- W ramMMma-u3lydyeHUs, HU30TOIIbI,
AJIepHAasl DHEPTETHKA;

paznuyaTh SABJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBHXKEHHE, CBOOOAHOE MaIeHHE
T€JI, PAaBHOMEPHOE [BWKEHUE II0 OKPYKHOCTH, B3aUMOJCHCTBUE TE,
pEaKkTHUBHOE JBWXKEHHUE, KoJyiebaTenbHOE JBWXKEHHE (3aTyXawlmue U
BBIHYKJICHHbIE KOJI€0aHMs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAXKEHHE 3BYKA,
MPSMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAXKEHUE U MPETOMIIEHUE CBETA, TIOJIHOE
BHYTpPEHHEE OTPAKEHUE CBETA, Pa3iokKeHHE OEJIOro CBETa B CIIEKTP U CJIOKEHUE
CIIEKTPaJIbHBIX IIBETOB, JWCIEPCUS CBETA, €CTECTBEHHAs PaAWOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOr0 CHEKTpa W3IY4YeHHUs]) I[I0 OMNHCAHUI0 WX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAaHHOE
(bu3nUecKoe SIBICHHUE;

pacrno3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3UYECKUX SIBIICHUW B OKPYKAIOIIEM
Mupe (B TOM uucie (pu3ndeckue SBICHUS B TMPUPOJE: MPWIMBHI U OTIUBHI,
nBrxkeHne TiaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBUKEHUE IKUBBIX
OPraHu3MOB, BOCHPUSITUE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE
BOJIHBI, I[yHaMH, 03XO, IIBE€Ta TEJ, ONTUYECKUE SBJICHHUS B MPUPOJE,
Ounonornyeckoe ACHCTBUE BHIMMOTO, YIBTPa()UOIECTOBOTO M PEHTTEHOBCKOTO
W3ITyYCHU, €CTECTBCHHBI PAJAMOAKTHBHBIM (POH, KOCMHYECKHE JIyYH,
PaIMOAKTUBHOE U3JIyYEHHUE IPUPOJHBIX MUHEPAJIOB, ICMCTBUE PATUOAKTUBHBIX
U3JyYeHU Ha OpraHU3M YeJIOBeKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IMTPU3HAKH ) (PU3UIECKUX
SIBIICHUH;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (U3UYECKUE SIBIICHUS, WCIOIL3YS
dbu3nueckue BEIMYMHBI (CpeAHsii M MIHOBEHHas CKOpPOCTh Teja Mpu



HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IIE€peMEeIleHUE, IMyTh, YIJoBas
CKOpPOCTb, CHJIa TPEHHUSI, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOTHOTO
naJieHus, BEC Tela, UMITYJIbC Tela, UMITYJIbC CUJIbI, MEXaHH4Yeckas paboTa u
MOIIHOCTb, TMOTEHIMAaJIbHAsl JHEPrHus Teja, MOJHITOrO0 HaJ MOBEPXHOCTHIO
3eMJIM, MOTEHI[MATbHAS DHEPrusi CKATOW MPYKUHBI, KUHETUYECKasi DHEprus,
MOJTHASI MEXaHWYeCKasi YHEPTHsl, IePHO] U YacToTa KojeOaHul, IJIMHA BOJHBI,
TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHUS
Cpelbl), TpU OINHWCAHUM TPABUIBHO TPAKTOBATh (DU3MUECKUI  CMBICI
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHUS M €IUHUIIBI (DU3NYECKUX BEITUYMH,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEIUUUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTHh TpaduKu H3YyYECHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJIMYUH;

XapaKTepU30BaTh CBOICTBA TeN, (U3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YS
3aKOH COXPAaHEHUS DHHEPrHMM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI
CYTIEPTIO3HUIIMUA CWJI, IPUHIIMI OTHOCUTENbHOCTH [anunes, 3akoHsl HpioToHa,
3aKOH COXpaHEHMsI HMMITYJIbCA, 3aKOHBI OTPAKEHHS W TMPEIIOMIICHHUS CBETa,
3aKOHBI COXpPaHEHUS 3aps0BOTO M MacCOBOTO YHCEN MPU AJEPHBIX PEaKIHUsiX,
OpU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa W 3alHUCBIBATH €ro
MaTeMaTHYeCKOE BBIPAXKECHUE;

OOBSCHATH (PM3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TMPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MNPUIUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX I11aroB ¢ OMOPOil
Ha 2—3 U3y4YEHHBIX CBOWCTBA (PM3UYECKUX SABJICHUH, (PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemath pacu€THbIC 3a7auu (OMUpAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUM),
UCTIONB3YSl 3aKOHBI W (POPMYJIBI, CBS3BIBAIOIIME (DU3MUECKHE BEITUYMHBI: Ha
OCHOBE aHajM3a YCJIOBUS 33Jayd 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH
HEJIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOMMBIE JIJISl PEIICHUS, TPOBOAUTH PACUETHI U OIEHUBAThH PEATMCTUIHOCTD
MOJTy4YE€HHOTO 3HaUCHUs (PU3UUECKON BEININHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIINTh MPU MOMOIIH (PU3NIECKUX
METOJIOB, HCIOJb3ysl ONHCAHUE MCCIEAOBaHUS, BBLACIATH IPOBEPSEMOE
OpPEINoNIOKEHNEe,  OLEHMBATh  MPABWIBHOCTh  MOPAAKAa  MPOBEIACHUS
WCCJICIOBAHMSI, JeNIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHHIA 1
OTIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WU (PU3MUECKUX
CBOMCTB Tel (M3y4eHHne BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCTH INEpHoJa KoJeOaHui Mpy>KMHHOTO MasTHHKa OT MacChl rpys3a H
HKECTKOCTU TPY>KUHBI U HE3aBUCUMOCTh OT aMIUIATYAbl MajbIX KOJEOaHUM,



IpSIMOJIMHEITHOE pacpOCTpaHEHUE CBETA, Pa3JIoKeHHE OEI0ro CBeTa B CIEKTD,
U3y4eHHE CBOMCTB M300pa)KEHUsS B TJIOCKOM 3€pKalie U CBOWCTB U300paKeHHUS
npeaMeTa B coOuparomied JuH3e, HAONIOJCHHWE CIUIONIHBIX W JIMHEWYaThIX
CHEKTPOB U3IYUYEHHsI): CAMOCTOATENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
HaOopa 00OpyIOBaHHUsA, ONUCHIBATH XOJ ONbITa W €ro pe3yJbTaThl,
(GbopMyIHpPOBaTh BHIBOIHI,

IPOBOAUTH TMPHU HEOOXOJUMOCTH CEPHI0 NPSIMBIX H3MEPEHHH, OMPEeIIss
CpellHee 3HaUeHHE U3MEepsEeMOM BEIMYMHBI ((POKYCHOE pacCTOsTHUE COOMparole
JIMH3BI), 000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEPUTEIHLHOTO MpUdopa);
OPOBOJAUTh  HUCCIIEJOBAaHHE  3aBUCHUMOCTEH  (QU3MYECKMX  BEIMYUH  C
UCTIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBHCHMOCTh MYTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HauyallbHOW CKOPOCTH, Nepuojaa KoyieOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)KEHUS
CBETa OT yIJia MaJieHusl U yria MpeIOMJICHHs OT yria NajeHus): TUIAHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOATEIBHO  COOMpaTh  YCTaHOBKY, (DUKCHpPOBAThH
pE3yNbTaThl OTYYECHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BUE TaOIHI] U
rpaduKoB, JenaTh BEIBOJBI 10 PE3yIbTaTaM UCCIIECTOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEIUYUH (CpEIHSsI CKOPOCTh U
YCKOpEHHUE Tejia MPU PAaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJIHOTO
najeHus, >KECTKOCTh TMPYKUHBI, KOIPPHUIMEHT TPEHUS  CKOJIBXKEHUS,
MexaHuveckas paboTa U MOIIHOCTh, YacToTa U TMepuoja  KojeOaHHid
MaTEeMaTHYECKOr0 U MPYKMHHOI'O MasTHUKOB, ONTUYECKasi CUJIa cOOMparoleit
JUH3BI, PAJAMOAKTUBHBIM  (OH): TMIAaHUpPOBaTH W3MEpPEHHS, COOMpATH
HKCIEPUMEHTAIbHYI0O  YCTAHOBKY W  BBINOJHATH  U3MEPEHMs,  CIEIys
PEI0KEHHON HHCTPYKITHH, BEIYMCIISATH 3HAUCHNE BEIMYUHBI 1 aHATTH3UPOBATH
MOJTy4YEHHBIC PE3yIbTAThI C YUETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUIA;
cOOI0OIaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pasnuyaTh  OCHOBHBIE TPHU3HAKKM HW3YYCHHBIX  (PU3WYECKUX  MOJCINeH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TEJO, TOUCUHBI MCTOYHUK CBETA,
JTyd4, TOHKasl JIMH3a, TUIaHETapHas MOJENb aToMa, HYKJIOHHAsI MOJIEIh aTOMHOTO
Anpa;

XapaKTEPU30BaTh MPUHIIUIIBI IEHCTBUSI W3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOH Ha WX OMUCaHUS (B TOM YHCIE: CIHIOMETP, JaTYUKH
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS, PAKETa, H3XOJOT, OYKH, MEPHUCKOI,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKON, JJ03UMETp, Kamepa
Bunbcona), ucnonp3ysi 3HaHMA O CBOWCTBAaX (U3MYECKUX SBICHUA WU
HE0O0X0oauMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;



UCIIOJB30BaTh CXEMbl M CXEMATUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB TIPH
pelIeHnd y4eOHO-TTPAaKTUUECKUX 3a/a4, ONTHYECKHUE CXEMbI JJI MOCTPOCHHUS
M300paKEeHUI B IJIOCKOM 3€pKaJie U cOOMparolei JIMH3E;

NPUBOAUTH TPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEpPAX) MPAKTUYECKOIro
WCIIOJIb30BaHUsl (PU3UUECKUX 3HAHUN B MTOBCEIHEBHOM KU3HU sl 00ecieUeHUs
0e30MacHOCTH IPH 0OpAlIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPOMCTBAMU,
COXpaHEHHUs! 370pPOBbS M COOJIIOJCHHS HOPM HKOJOTHYECKOTO TMOBEICHUS B
OKpY’KaroUIen Cpeae;

OCYUIECTBJIATh MOUCK MH(OpMaluu (pusndyeckoro coaepxkanus B MutepHere,
CaMOCTOSITEILHO  (DOPMYJIMpPYsT  TOMCKOBBIM  3ampoc, HaXOJWUTh IyTH
OMpENeNICHUs]  JOCTOBEPHOCTH  MOJY4eHHON UWH(OpManuu HAa  OCHOBE
MMEIOLIUXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPU BBIMIOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3NYECKOTo CoJepKaHus, CIPaBOYHBIE MaTEPHUAIIbl, PECYPChI CETH
WNutepHer, BiaageTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIEC IHMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpMAITUU U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COIEPKAHUS, TyOIUIHO
MPEACTABIATh PE3YyJbTAaThl IPOCKTHOW WJIU UCCIEAOBATEILCKON JESITEIBHOCTH,
IpA OSTOM TPAMOTHO MCIIOJIb30BaTh MW3YYCHHBIM TMOHSATUHHBIA amnmapar
u3y4aemMoro paszzena (GU3MKA U COMPOBOXKIATh BBICTYIJICHUE MPE3CHTALUCH C
y4€TOM OCOOEHHOCTEHN ayTMTOPUNA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa I10

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.edso0.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MGXEIHI/I‘-ICCKI/IG, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BEININHEI U UX
U3MepeHne

Ypok-uccnenosanue "M3mepenne
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMIeparypbl”

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA
1IapuKa, mymeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OO0JIbIIEe, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIIUE TUCKPETHOE
a e https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHre 4acTHI] BEIIECTBA bubmmorexa [TOK
HBei https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
PaCHIMPEHHUS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa IOK
p p p https://m.edsoo.ru/ff0a05c6
IBIKEHUE
but6mmoreka [IOK
13 CkopocTh. EQUHUIIBEI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHH ABMKEHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 BiaumopeiicTBue Ten Kak MprUunHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEIAN
18 Pemenne 3agau mo teme bubmuorexa [IOK
"[TnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuita KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne taroreHusa. Cuiia TSKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha PYTHX TUTaHeTaX.
23 dusnueckue XxapakKTEPUCTUKHA bubmmorexa TIOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmorekxa [IOK
24 Usmepenne cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne OByX CHJI, HallpaBJIEHHBIX
N X . P but6mmoreka [IOK
26 10 OJTHOM MPSIMOM.

PaBHozelcTByIOIMAs CHUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I[ paduyeckoe n3oodpakeHue
cry, «CUnbly,
«PaBHOZEWCTBYIOILIAS CUID»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [{OK
https://m.edsoo.ru/ff0alcc8

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

32

33

KonTponbHas padota no remam:
«MexaHn4ecKkoe JBHKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'paduueckoe n3odpakeHUe CUID»,
«Cumb»

JaBnenne. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJaMU, )KUIKOCTSIMHU U Ta3aMH bubmorexa HOK
» KHIL : https://m.eds00.ru/ff0a25h0
3akon ITackains
JlaBiieHUE B XKUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubnuoreka [{OK
B JKMIKOCTH U rase. 3axoH Ilackamsay» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mnpasanueckuii mpecc bubmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHMS BO3 HOM
41 036&:)10111(1/1 3emnu 353};/IH(-:II/IMOCTL bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubnuotexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneitT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubmorexa LIOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubmuoreka [IOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

Pemrenue 3ampau o reme "
AtMocdepHoe naBieHue"

47

48

49

50

51

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY’KEHHOE B HUX TEIIO.
ApxumenoBa cuia

JlaGopaTopHas paboTta
«Omnpeenenre BhITAIKMBAIOIIEH
CHUJIbI, ICVCTBYIOILIECH HA TENO,
MOTPY>KEHHOE B KUJKOCTBH)

Jlaboparopnas paboTa 1mo Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMaA
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tema»

IlnaBanue Texn

JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHHE JIOAKH U
OIpeJIeIIeHNE €€
rpy30n0abEMHOCTH"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

bubnuoreka [{OK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3a96

52

53

Pemrenue 3ampau no remam:
«IInaBanue cymos.
BosnyxomnaBanue», «/laBnexnue
TBEPABIX TEII, )KI/I)IKOCTGIZ Hu 1ra3oB»

KonrtponsHas pabora o teme
«/laBiieHHEe TBEpABIX TE,
SKUIKOCTEN U ra3oBy

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654



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

bubnunoreka LIOK

>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK

55 MomsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabéMe o Jjiectauie"”

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cuit Ha peryare
Preruaru B TexHuke, OBITY U IPUPO/IE.

58 Jlaboparopras pabora 05 bubmmoreka [JOK
«HccinenoBanue ycilIoBAN https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI phIuara
Pemenue 3aga4 mo Teme «Y CIIOBHUSA bu6nmorexa LIOK

59
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust

60 MexaHusMa. JlabopatopHas pabota 05
«M3mepenne KI1/I HaknoHHOM
TIJIOCKOCTHY

61 Pemenue 3amau mo reme "Pabora, but6mmoreka [IOK
MotHocTs, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIHUsl.

62 Kunernueckas v moTeHIuaIbHAs bubmmorexa TIOK

https://m.edsoo.ru/ff0a4252
SHEpPTHUs

63 3aK0H COXpaHEHHUs MEXaHUYECKON bubnmnorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT 110 TEME 1

"DKCIepUMEHTAIBHOE OINPENEICHHE



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

N3MEHEHHS KHHETHUECKOU 1
MOTEHIMATBHON SHEPTUH TIPU
CKaThIBAaHWM TeJIa 110 HaKJIOHHOMN
mIockocTH"

KonrponsHas pabora o teme

65 1
«PaboTa 1 MOIIHOCTb. DHEPTUs»
PesepBHylit ypok. Pabora ¢
66 TEeKCTaMu 110 TeMe "MexaHu4ecKoe 1 bubmorexa HOK
" https://m.edsoo.ru/ff0a4ee6
JIBHOKCHUE
PesepBHylit ypok. Pabora ¢
67 TekcTamu 1o Teme "'JlaBiaeHue 1 bubmorexa [JOK
. . Y https://m.edsoo.ru/ffOa4ffe
TBEPABIX TEJI, )KUIKOCTEH U ra30B
PezepeHbiii ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1
MomnocTb. DHeprus"
OBHIEE KOJIMYECTBO YACOB I10O 68 12

[TPOT'PAMME



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
JI:;-II Tewa ypoxa Bcero Konrporenpie  Ipakriieckue il:;:eﬂﬂﬂ :)l;l:)l;l;zf:;feﬂbﬂue
padoTshI padoThI pecypeni

OCHOBHBIE TIOJ0KEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aToOMOB U MOJIEKYIT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3Hor:j) cocmzimﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHM BEIIECTBA HAa OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBa3b TeMIEpaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



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

[InaBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P e https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEILJIOTHI bubmorexa OK
P y" https://m.edsoo.ru/ff0a72fe
MJIaBJICHUS JIba
20 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786c
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopatopHast
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHIUTIBI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa OK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
26 3aKOH COXpaHEHMsI U ITPEBPALLICHUS

SHCPTHHU B TCIIOBBIX ITPpOLCCCaxX



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

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TemioBble sBJeHUs. 1I3MeHeHne bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 B3anmopencTere 3apsyKeHHBIX TEIL. bubmmnoreka HOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DnemenTapHbii 3apsia. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
bubnunoreka LIOK
36 cymiecTBoBaHus. MIcTOUHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



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

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DJIIEKTPUUYECKHI TOK B METaJlIaX, bubmmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

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

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOoe HaNpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
p poBOAL https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma ayis

ydaCTKa Hernu

https://m.edsoo.ru/ff0aa44a



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

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LHIOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IpaBuJia AJis CUJIBI TOKA IIPU bubmuoteka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Ji1d pa3InyHOTO bubnmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 JJIEKTPUUYECKOI0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbBIKaHUE

https://m.edsoo.ru/ff0ab660



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

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHCcTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponbHas pabora o Teme
"DIeKTpUUECKUe 3apsiabl.
55 3apsHKeHHBIE Tela U UX buGnuorexa [IOK
P . Ny https://m.edsoo.ru/ffOabea8
B3auMoaehcTBUA. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH TIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
bu6nmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 JIEKTPUUECKOTO TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld?
M0JI€ KaTyIIKU C TOKOM
[IpumeHeHne PIEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3y4yeHue NeicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
Toka. Ucrmons3oBanue
o but6mmoreka [IOK
61 AJICKTPOJIBUTATENIEH B TEXHUYECKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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

"KoHCcTpyrpoBaHUE U U3yUEHHE
paboTHI dNIeKTpoABUTATENS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIWH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs

MOJTyYEHUS DIEKTPUUECKONH

63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX ICTOYHHKAX

SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MarHUTHBIC SIBJICHUS"

KonrponbHas pabora no reme

65 "DIeKTpUUECKHE U MarHUTHBIE 1 bubmorexa [TOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHblii ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TerioBrie 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0accse
SIBJICHUS

PesepsHslit ypok. Pabora ¢
but6mmorexa [IOK

67 TekcTaMu 110 TeMe "[1oCTOAHHBIN 1 https://m.edsoo.ru/ff0acdcs

3IIEKTPUYECKUM TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMH 1o TeMe "MarauTHsie 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 2 145



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboaHoe nazgenue Tea. OnbITh 1
lamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osimesso vz
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpi?le?1zHiIer>)zS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cua penns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpEI[eJ‘II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Penrtenue 3amad mo teMe "3aKOHEI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubnmoreka [JOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO 1
https://m.edsoo.ru/ff0af044
NaJeHus
Ypok-koudpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau no reme "Cuna BuG OK
nonnoTexa
24 TSOKECTU Y 3aKOH BCEMUPHOTO i
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCom0oTHO TBEPAOE TEIO.
. bubnuoteka [JOK
26 PaBHOBecue TBEpOTO TENA C 1
W https://m.edsoo.ru/ffOafe36
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LlenTp Tsxectn
28 Pemenue 3agau 1o reme "MoOMEHT bu6mmorexa [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU padoTe Eub OK
nonroTexa
29 1o TeMe "MexaHnyecKoe IBUKEHUE. 1

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



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

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. buGnnorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0ag4
PaboTa cutbl TSKECTH, CHITBI bu6mmorexa [IOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruM U paboThI.

[ToreHmanpHas SHEPrust

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaboparopHas pabota «3yuenue bubnmoreka [JOK

3aKOHA COXpPAaHCHUA DOHCPTUN»

https://m.edsoo.ru/ffOb12fe



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

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTHUKHU

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

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MPY>XUHBI 1 MACChI I'py3a»

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

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

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

47

48

JlaGoparopHas paboTa
«OmpeneneHue 4acToThl U Mepuoja
KOJICOAHUH TPYKHUHHOTO MasiTHHUKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBOCTBa
MeXaHU4ecKuX BoJH. [IpogonbHbIe 1
HOTIEPEYHBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenmus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacnpocTpanenue u
OTpakeHHE 3BYyKa



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

51

Ypok-uccnenosanue "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
uH(pa3ByK B IpUPOJIE U TeXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoineOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB QJICKTPOMArdHuTHBIX BOJIH C
MTOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3ama4d Ha OMpCACIICHUC
HaCTOTHhI U JJIMHBI
SHGKTPOMaFHHTHOﬁ BOJIHbI



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

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeta. BomHoBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pacipoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 ceera. Mcronb3oBaHKe MOJIHOTO bubnnoreka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5¢c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
creksio""
VYpok-koHpepeHus
"Hcnonb30BaHUE TTOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 Jlua3el. OnTudeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [HOK
69 [Moctpoenne nzobpakeHui B TMH3aX 1

https://m.edsoo.ru/ffOb444a



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

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
I'ma3 kak onruyeckas cucreMa. bubmuorexa [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanutsb 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTPaJbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
Pa3JIoKEHUIO OEJIOTro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJIOICHUH Yepe3 [BETOBbIE
bunbTper"
Ypoxk-npaktukyM "BonHOBBIE

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHms u nuppaxaus”

77 OmnseiThl Pesepdopaa u mranerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



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

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

. bubnmoreka [JOK
79 atomoMm. KBanTsl. JInneliuaTeie https://m.edsoo.ru/f0c144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
N3otonbl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PagnoakTuBHBIE IPEBpaIICHU" https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-KoH(pepeH s
86 "lfa I/IoaKngli{H? W3JIy4YEHHUS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuu. 3aKOHBI
87 COX paHCHESI 3aps0BOTO U bubmorexa HOK
P AR https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI
88 DHeprus CBSI31 aTOMHBIX SITIEP. bubnmoreka [JOK
CBs13b Macchl U DHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Nctounuku sHeprun CosHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
o1 VYpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus



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

pPaauOaKTUBHBIX U3NTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie sBicHu"
KoHTpoinbHas pabora 1o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBrie sBicHus"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpenue, o6o6meHue. Pemenne
95 aC‘leTI;)-IBIX 1 Ka4eCTBEHHBIX 3aJ1a4 bubmorexa HOK
P \ f https://m.edso0.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o600eHNe. Permenne
97 ACYETHBIX U KaYCCTBEHHBIX 3a7a4 bubmorexa [JOK
P | \ https://m.edso0.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 buGnnorexa LIOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






