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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMIO H3yUECHHS
bu3MKN Ha NEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEPHYIO MOCIeA0BATEILHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO Y4€OHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (u3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsIeT Hauboliee SCHBbIC
00Opa3Ipl MPUMEHEHHsS] HAYYHOTO METOZa TO3HAHMS, TO €CTh CI0c0o0a MOTydCHHUS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpnnHa W3 TIaBHBIX 3a7a4 (HU3UYECKOTO OOpa3oBaHUS B CTPYKType 0O0IIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
WHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHBIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOIOB.

[lenmn wsyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTeabHBIX oOpraHuzamusx Poccuiickoit ®exaepanuu, pean3yrOMUx
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Henau nzyuyenuss Gpuankm:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepuH U PyHIaMCHTAIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTUS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHIA,

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
IpoeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THX IeJiel MmporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOII0MaTh IPUPOIHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
c (GUBNKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOIN HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B 8
KJ1acce — 68 yacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeEIMIO).

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



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pazgea 1. ®usuka U e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT [PUPOLY.
EcTecTBeHHOHay4yHBIH METOJ TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOpPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3MepeHnue pacCTOSAHUM.
3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.
4. OrnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
nIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmionenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUSL.
SIBnenne uHEpUUHU. 3aKOH HMHEPLUUHU. B3auMmopaeicTBHEe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMS (LIIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl >KUJIKOCTH OT riayOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBinenue nelcTBUsI aTMOC(HEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsl TEJI: TIJIABAHUE WJIH TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B KUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexannueckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexanu3mMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUISIPHBIE SBJICHMS. TEerIoBoe pacuIMpeHNe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpruu:
TeIUIoNepeaya U CoBeplieHre padoThl. Buabl Terionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemsmoBoro nsurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro paciupeHus Teu.

N3meHeHune naBieHHs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJ1aXkJIeHue TpU COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBiIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOU TEII0OEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. BiaumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULINHU AEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TIOCTOSIHHOTO ToKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka nend. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHa.
DOneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKa. [[pMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MMOCTOSHHOTO TOKa. Mcnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenna.
DIIEKTPOrEeHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoiCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpoBOJHUKH W TUSJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTouHNMKHM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIePMETPOM.
. 3MepeHne 371eKTpUIeCKOTr0 HANPSHKEHUS BOJBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHYKIIWH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIUOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONECHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHnue 1 peryjJupoBaHue HANPsKEHUS.

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

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh ANEKTPUUECKOTO
COTNPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIET0 Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3JIeJICHNH.

HccnenoBanne neMCTBUS SJEKTPUUECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydeHnne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue 1 n3y4eHHe padOThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUratesIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsimonHeNHOE ABWKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiuHEWHOe JBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTroHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[IpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmvnynec tena. Mi3meHnenue mmmyiibca. UMmysibe cuiibl. 3aKOH COXPaHEHUS
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cmil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPrus CxKaToW NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHE MyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mMepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO ABUKEHHS.
HaOnronenune ABUXKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJIBI.

Habiroienue paBeHCTBa CHII ITPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenava nMmItysbca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU NP ABUKEHUH TEJIA MO IEUCTBUEM
PYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JTATbHEUIIErO0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa W JIBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBFDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOJIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TeJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTHl  CHUJIBI  YIPYTOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.



KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MartemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHnue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKIECHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).
Ha0mronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpezgeneHne dYacTOThl M Tepuojia KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIeOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUoJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  TMepuoja  KoJjaeOaHwid
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOTHOTO MaeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnvie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE AIBJIEHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsMonmHerHOE
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. [VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarapaTa, MUKpOCKOIa
u Teneckorna. a3 kak ontuuyeckasl cucrema. ban3opyKkocTh U JadbHO30PKOCTb.

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

Jlemoncmpayuu.

[IpssmonuHEHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxxeHu# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Moxenb riia3za.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKEHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
najieHus.
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2. M3ydeHne xapakTepUCTHK H300pakeHHUs IpeaIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa>keHHM C MOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIIeit
JIMH3HI.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DUITBTPBHI.



Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u mmanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u noromenne ceera aroMoM. KBaHThl. JInHEN4aTble CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHusa. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopenb atomHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUU HA >KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paaroakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH IJI CUCTEMATHU3alu1
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUHM BCETO Kypca (PU3MKH, a TakkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00y4YaroImuXcsi, BRIOPABIIUX ATOT
y4eOHBIN IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEIOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTeP JAHHOTO pa3/ena peaanu3yeTcs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBINOJIHAIOT 33aHMs, B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pACO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOE U MOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHs TECOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUIECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHIIOB
SHEPI'UH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEcCa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro o0pa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO TIOBEACHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- ¢(hOpMHUPOBAHHOCTH HaBBIKA peieKCHH, TPU3HAHKE CBOETO IIPaBa Ha OIINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- aKTMBHOE Y4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHCIIe U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (YU3UKOM;

e 7)3KOJIOrHYECKOT0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHEHHE (DU3WYECKUX 3HAHWMA JJI PEUICHUs 3aaad B
obJlacTH OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCISIOBAaHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHUE aHAJIU3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMAHHMS Ha OKpYXaroUlyK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeicTBHUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IPH HM3YYCHUU (PHU3NICCKUX
SIBJICHUI M TTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHOH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHI KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS MU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIaJIbHENWIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JAHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBIICHUS
uHQOpMaAIlMU W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpPIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
nuanora, OOHapYKUBATh PA3IMIUE M CXOACTBO IMO3HIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;



myOJIMYHO TPECTABISATh PE3yIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIEeprMEHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOW U HHIUBHUIYaJIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JIE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaTb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJHATH CBOIO 4acThb pabOTHI, JOCTUTrasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C JPYTMMH YWICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

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

Camoopranuzamnus:

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

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
Tpymmom);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHus GU3MUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHHUBIUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIopa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JAPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1ay WIH
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPABHOACHCTBYIOIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (AudQy3us, TEMI0BOE NBUKEHUE YaCTHUI] BEUIECTBA,
PAaBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Tepeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHMYECKOU
HHEPrUM) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX TaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX SBJIECHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJIeHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICNISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYeCKUi CMBICI UCTIONB3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pblyara (0OJoka),
«30JI0TOE IIPaBUJIO» MEXAHMKHM, 3aKOH COXPaHEHUS MEXaHMYECKOU



SHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiateh pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4y 3alMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIWUTh CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE JJI1 pEUIeHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4Y€HHOM (pU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATh IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INYaTh U MHTEPIPETUPOBATH IOTYYEHHBIH
pe3ynbTaT, HAXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAaCChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMXKYILETOCS TeIa OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTAaBaHMsI TEJl, YCJIOBHMI paBHOBECHUsS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(HUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIOKEHHOW HHCTPYKLUUU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

cOOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, MNOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX oOmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO TTOBEJICHUS B OKPY KaIOIIEH Cpe/ie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JAUTEepaTypy (HPU3HUECKOT0 COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiaAeTb NpuUEMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie IMyOJINYHO JIeJaTh KpaTKUe COOOIIEHHSI O Pe3yIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIENOBAaHUM, IPU ATOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPU BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINICHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, MIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBAaHUE, KaWJUIAPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAllUsl, IJIaBJI€HHUE, KpUCTAIIU3auus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTpU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKIIKS)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHEra, AJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHUU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEeJbHasg TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTABIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHAas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuia
TOKa, DJJIEKTPUYECKOE HAIpSXKEHUE, COMPOTHBICHHE MPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, Pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UUYECKUX BETUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bu3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKECHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa JyIs yyacTka LeMnH, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPU 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallul MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
bu3NYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCTOJIB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSL 3a/laud 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS1  pEIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsi €€ pelIeHUs, MPOBOJIUTh PACUEThl W CPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MpPU [OMOIIU
(bU3MYECKUX METOJOB, HWCIIOJb3ysl OMHCAHWE WCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSIKA
MPOBEICHUS UCCIIEN0BAHUS, JIeJIaTh BHIBO/IBI;

NPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3NYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa H3JIyyarolle (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYpPhl KUIKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3allsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOIO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYJIHPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAW IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHHMK, OT HAOpsDKEHUs] Ha  MPOBOJHMKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCMMOCTH B BHJI€ TAOJIUILL U TPa(UKOB, €1aTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NapOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUUECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHEro CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEIOBATEIbHBIM U MApAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM



KU3HU 11 obecriedeHusi 0€30MacHOCTH TP oOpaleHnu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH()OPMALIHNIO, KOTOpAs SIBIISIETCS
POTUBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4YE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, BiaxeTb NpPUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmiass MHQPOPMALKI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIepKaHusl, B TOM YKCJIe IMyOJIUYHO MPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHINOJHEHUEM IUIaHa IEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh TPYMIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMOJECICTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHIiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LHEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IyqdeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA,

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaABHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromiue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHUE



3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpy»XarolieM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE pPAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYHIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
(bu3nueckue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh TeJjla Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHUHUAIbHAas HHEPIrusl Tena,
NOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JIJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEITUYHMHAMM,
CTPOUTH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
INPUHLUIN CYNEPHO3ULUMHA CWJI, NPUHUUII OTHOCUTEIbHOCTH [‘anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOI'0 YUCEN
OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEIMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a7jaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPACU€Thl U  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI 1 OTIBITOB,;

OPOBOJANUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPaHEHUE CBETA,
pa3nokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0OBaHUSs, OMUCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TNEpHOAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjla MaJeHUs W yria MPeIoMJICHUs OT YIJa
NaJeHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKkux BEIMYMH B BUAE TaONMMI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIIEA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W MPYKMHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomieid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpEHUsl, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEPEHUS, CleAys MPeNOKEHHOW HHCTPYKLMHU, BBIUMCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJyUYECHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, IUTAaHEeTapHasi MOJIeTb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cOOMparoLIel JIMH3E;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30MacHOCTH MpU oOpaIrieHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH Cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYSHHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, pECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIbBHOCTH, TIPU 3TOM TPAaMOTHO  HCHOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4y€ToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB  TeM (undposbie)
Konrpoabnbie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®uszuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa o onie 2
HSHIa - Hayka O HpHpoX https://m.edsoo.ru/7f416194
bub K
1.2 DOHU3NYECKUE BETUYNHBI 2 1 nomorexa HO
https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 EcTtecTBeHHOHAYUYHBI METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHHH BellleCTBa
bu6mmoreka [IOK
2.1 CtpoeHue BelecTBa 1
P B https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) | bubnunorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHHS BEIIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnen 3. /IBu:kenne U B3auMoaeiicTBIe TeJl
bu6mmorexa [IOK
3.1 MexaHn4eckoe ABUKEHNUE 3
A https://m.edsoo.ru/7f416194




bubmuorexa [JOK

2 u 4 1
3 HEPIILA, Macea, TIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuia. B 14 2
fa. BHABL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenne TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TeJlaMU, )KUJKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Alapnetiite xukoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 A 6
TMoChepHoe AaBiecHHe https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MomHOCTh. JHeprus
bu6mmoreka [IOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXATHIMEL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
33 CRAMIHCCKaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KVIACC

KoaunyecTBO 4acos DJIeKTPOHHbIE
HaunmMmeHoBaHHE pa3aeiioB H TeM nu(ppoBLIe
Ne n/m P Kontpoabnbie | IlpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pa3pen 1. TenioBblie sIBJICHUS
1.1 CrtpoeHue 1 CBOJMCTBA BEI[ECTBA 7 bubmorexa LIOK
’ p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIITOBLIC HPOHECeRt https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela 7 1 bu6mmoreka [JOK
’ U UX B3aUMOJECTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7| 7 2 2
OCTOSIHHBIN AJIEKTPUYECKUIN TOK 0 7 hitps://m.edsoo.ru/7f4 181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
AT HITHBIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 S 4
JICKTPOMATHHITHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoaunyecTBO 4acos DJIeKTPOHHbIE
HaunmMmeHoBaHHE pa3aeiioB H TeM nu(ppoBLIe
Ne n/m P Kontpoabnbie | IlpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHHUSA
L1 MexaHnuecKoe NBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumonelictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHEHUSI 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znea 2. Mexanndyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 MexaHndeckue Kojieda 7 3
XAHITACCIUE KOTCOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHU4YecKHe BOJIHEL. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3jnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOoJIe U 6 ) bubnmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ ABJICHUSA




bubmuoreka [JOK

4.1 2
3AKOHEI PACHIPOCTPAHCHIA CBCTA 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6 3
HHSBLH OITHHCCKHE NPHOOPET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
43 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Utoro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuorexa [JOK
5.1 nu 4 1
CIIyCKaHHE U TOTJIONICHHE CBETa aTOMOM https://m.odsoo.r/7f4 lada6
bu6mmoreka [IOK
2 1
> CTpocHHE aTOMHOTO 31pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A 1
5.3 JIEPHBIE PEaKIuU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O PUPOJE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

duznyeckre BEITUIHUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3Yy4aroT MPUPOJLY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NIeCcKux
SIBJIEHUU C IIOMOIILIO MOJIeIeH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
[IapyKa, MymeHHOTO




TOpU30HTAJIBHO, TEM 60JIBIH€, 4yeM
Oosb1Ie BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIONINE JUCKPETHOE buGnuorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HAOJIIOIEHUIO TEIIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubnnorexa [IOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHnueckoe OBMKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorexa OK
p p p https://m.edsoo.ru/ff0a05¢c6
NIIBHKEHHE
bu6nmorexa LIOK
13 Cxopocts. EAUHUIEI CKOPOCTH
p A p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0aed
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubmuoreka [{OK
15 BzaumopeiicTBue Ten Kak mpuyrMHa

HU3MCHCHUA CKOPOCTHU IBUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10




16

IlnotHOCTE BemiectBa. Pacuer
Macchl U 00bema Tejia 1o ero
IUIOTHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabota
«OnpenenenHue MIOTHOCTH TBEPIOTO
Tena»

18

Permrenue 3agad mo reme
"ITmoTHOCTE BemecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna Kak XxapakTepucTHKa
B3auMoencTeusa tea. Cuia
ynpyroctu. 3akoH ['yka

20

Jlaboparopnas pabota «/3ydyenue
3aBHCUMOCTH PaCTSIKEHHUSI
(medopmanun) NPy UHBI OT
MIPUIIOKEHHOMN CUIIBI»

21

SIBnenue Tarorenns. Cuiia TSKECTH

22

CBs13b MEX]Ty CHIJION TSKECTH U
Maccol Tena. Bec tena. Pemenue
3azad4 o teme "Cuna tsoxkectu"”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0al778

23

Cuna TsbKeCcTH Ha IpYruX IUIaHeTax.
Pu3nyecKue XapakTepUCTUKU
IUTAHET

bu6mmoteka IIOK
https://m.edsoo.ru/ff0al502

24

I/I3MepCHI/IC CHIIL. I[I/IHaMOMCTp

but6mmorekxa [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec Ttena. HeBecomocTh

bu6nunorexa LIOK
https://m.edsoo.ru/ff0al778




26

CrnosxeHue IByX CHJI, HalIpaBJIEHHBIX
10 OJTHOM IIPSIMOM.
PaBHOelicTBYIOIIASA CHIT

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHoaeiicTByromias cui"

28

TpeHue CKOJIbKEHUS U TPEHUE
1oKkosi. TpeHue B mpupone u
TEXHHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «/3ydyenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb>KEHUS OT CUJIBI IaBIICHUS U
XapakTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEMN»

bubmuoreka [IOK
https://m.edsoo.ru/ff0alcc®

30

Pemenue 3agau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHJITbI

31

Pemenue 3agau no remam: «Bec
tenay, «['padpuueckoe nzodpaxkeHne
crny, «CHUIIbDy,
«PaBHOAEUCTBYIOIIAS CAIDY

bu6nmorexa LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padbota no temam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'papmueckoe n300pakeHUe CUI»,
«Cunpi»

33

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS 1aBJICHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6




JlaBnenue raza. 3aBUCUMOCTh

bu6nmoreka [IOK

34 aBJIe a3a oT 00BEMa
FABJICHHA T + OOBEME, https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBineHust TBEPILIMUA
35 TCJII;MI/I SKUIKOCTSIMU U Ir)asaMI/I Bubmorexa HOK
> HA ) https://m.edsoo.ru/ff0a25b0
3axoH ITackansg
JlaBlIeHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI buGnuorexa LIOK
A https://m.edsoo.ru/f0a2718
TSKECTH
37 Pemenue 3aga4d no teme «/laBienue bubnunoreka LIOK
B )KHIKOCTH U rase. 3axkoH Ilackaims» https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coo0bmmaroruecs coc
HHaromHees YA https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc buGnuorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBAHUA BO3IYIIHONU
y Y bu6nunorexa LIOK
41 000JIOUKHN 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO aBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI
4 Bec Bo3ayxa. ATmochepHoe bubnuotexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK

nasnenus. OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2da8




3aBHCUMOCTH aTMOC(EPHOTO

44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoua. AtmocdepHoe Bu6muotexa [JOK
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme
"AtmochepHoe naBieHue"
JleicTBUE KUJIKOCTH U Ta3a Ha Bu6 LIOK
HOIMOTEKA
47 IIOTPY>KEHHOE B HUX TEJIO.
124 https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopHnas pabota
43 «OmnpeneneHue BbITAIKUBAIOIICH bubnnoreka [JOK
CWJIBL, ACHCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
JlaGopatopHast paboTa 1o Teme
«HccnenoBanne 3aBUCUMOCTH Beca Bu6 110K
HOIuoTeKa
49 Teja B Boje OT 00béEMa
& . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YacCTH
TEIa»
bubmmoteka IIOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KoHcTpynpoBaHue apeoMeTpa Hin
51 KOHCTPYHPOBAHUE JIOJKHU U
OIpeJIeIIeHNE €€
Ipy30MOaABEMHOCTH"
5 Pemrenue 3amay mo remMam: but6mmoreka [IOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654




BosnyxomnaBanuey, «JlaBienue
TBEPJIbIX TEJ, )KUJKOCTEH U Tra30B»

53

Mexannyeckasi pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3{82

54

MortHocTts. EquHUIBI MOIITHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o Jiectauie"

56

IIpocThie MexaHu3Msbl. Poiuar.
PaBHOBecue cui Ha peiyare

57

KonrtponbHas paborta no reme
«/laBreHue TBEpbIX Tel,
KHJIKOCTEN U ra3oB» /
Bcepoccuiickas nmpoBepouHas
paborta

58

Pesepubiit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
paborta

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaGopatopHnas pabora
«HccnenoBanue ycioBHil
PaBHOBECHUSI pbluara

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBECHSI pblyaray

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a48a6




KoaddutmenT monesnoro neicTBust
Mexanu3ma. Jlaboparopuas pabora

61 .
«M3mepenue KIIJI HaknOHHOM

IIJIOCKOCTH»

0.5

Pemrenne 3agau o teme "Pabora,
62 |
motHocTb, KITJT

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

MexaHudeckas SHEpPrusl.
63 Kunetnueckas u noTeHIaabHas
SHEPTHs

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPTHH

64

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAIIbHOE OIPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIMATLHON SHEPTUU TIPU
CKaThIBAaHUM TeJIa MO HAKJIIOHHON

wIockocTu"

66 KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»

PesepBHblit ypok. Pabora ¢
67 TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBmxkeHne"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a4eec6

PesepBHylit ypok. Pabora ¢
68 Tekctamu 1o Teme "PaboTa.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

KonuyectBo yacos DJIeKTPOHHbBIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = o0pa3oBaTesibHbIE
padoThbI padoThbI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KHHETUYECKON | bubnuoreka [IOK
TEOPUHU U UX OIIBITHBIC https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJI 1
Mopaenu TBEPIOTO, )KUIAKOTO U
’ . bubmorexa LIOK
3 ra3z000pa3HOro COCTOSTHUM 1
https://m.edsoo.ru/ff0a540e
BElIECTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
IIOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOUW TeOpun
5 Kpucrannuueckue u amopgpHbie | bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KallUJUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnunorexa LIOK
7 TenoBoe pacmpeHne u cxaTmue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATypbl
8 CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS 1

HacCTHIl




TEIIJIOTa CrOpaHuA

9 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60

10 Bunrsl Tenonepenauun buGnuorexa [IOK

P https:/m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTrueckoe

1 HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [{OK
BELIECTB M MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65¢0
sHeprocOepexeHus"

12 KonunuectBo TemioThl. Y aeinbHas bubnuoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca.

bubnuoreka [{OK
13 TemooOMeH U TemIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopras pabota

14 "UccnenoBanue siBICHUS bu6mmoteka IIOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"

Pacuet konmyecTBa TEMIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIAEISEMOr0 UM NpU
OXJIAXKICHUH
JlaGopaTopHas pabota

16 "On E enEHHe y ebHOU bubmmorexa [IOK

et A " https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIECTBA
17 DHeprus TOIMBa. Y AenbHas bubnmoreka [JOK

https://m.edsoo.ru/ff0a7b5a




IInaBnenue u oTBepAeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHAs bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
JlaGopatopnast pabora
19 "OnpgneJIEHHe I;’I[CJIBHOP'I TEIJIOTHI bubmorexa [IOK
" https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbAA
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
21 3aBUCHUMOCTb TEMIIEPATYPhI bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(HEPHOTO
JABIICHUS
BnaxnHocts Bo3ayxa. JlaboparopHas
) pabora "Onpenenenue bubnnorexa [JOK
OTHOCUTEIbHOW BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXxa"
73 Pemenue 3agau Ha onpeneneHue
BIJIQXKHOCTH BO3/yXa
[TpuHIUIIBI paOOTHI TETJIOBBIX
24 nsurateneif. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TersioBOorO ABUTATEN .
25 Tenﬁomﬂe JIBUTATEIH M 3allIuTa bubmmorexa TOK
o https://m.edsoo.ru/ff0a7c7¢c
OKPY’KaloIle cpeibl
%6 3aKOH COXpaHEHUs U MPEBPAILICHUS

OHCPIUU B TCIJIOBLIX ITPOLICCCAX




[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "TeIIoBbIe IBIIEHUS.

bubnunoreka LIOK

27 N3meneHne arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BeuecTa”
KonrponsHas pabora o teme
28 "Tennossle ABneHus. MI3mMenenue bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BellecTBa
79 Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue
30 "DnexkTpu3auus Tea MHAYKIUEH 1
MPY CONTPUKOCHOBEHUM"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bu6nmorexa LIOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTpUUYECKOE MOJIE.
0 HanpsikeHHOCTD 371€KTpUUYECKOro bubmuoreka [IOK
noss. [IpuHImMn cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
HocuTenu snektpuyueckux 3apsios.
33 OnemeHTapHbIi 3apsj. CTpoeHue
aToma
34 [IpoBOTHUKY W TUAIEKTPUKU. 3aKOH but6mmorekxa [IOK
COXPaHEHUs IEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1ad Ha npuMeHeEHUe bu6muoreka [JOK
CBOWCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €T0
36 cymeciBOBaHm. I/ICT(})/LIHI/IKI/I bubmmorexa TIOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4




bubnunoreka LIOK

37 CMCTBUS AJICKTPUUYECKOrO TOKA
a P https:/m.edsoo.ru/f0a96b2
VYpoxk-uccienoanue "JleiictBre

38 BJIEKTPUYECKOTO MOJIs Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubnmnoreka HOK
JKUJIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U eé
COCTaBHBIC YaCTU
Cuna toxka. JlabopaTopHas pabora

41 "U3MepeHne U peryaupoBaHue 0.5 bubmorexa HOK

P \ perymp ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKa
DNEeKTPUUECKOE HATIPSKEHHE.

4 BoasTMmerp. JIabopaTtopHas pabota 0.5 bubmmoreka [JOK
"W3MepeHue U peryInpoBaHie ’ https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTuBICHHUE TPOBOIHHKA.
43 Yz[eJII)LHoe CoIl OTIEBJ'ICHI/IG bubmmorexa OK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBJICHUS IIPOBOJHUKA OT €TI0 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0aa738
JUTHHBI, TIIOMIAU TIOTIEPEYHOTO
Cce4YeHMs U matepuaia”
3aBUCHMOCTH CUJIBI TOKA OT
bu6nunorexa LIOK
45 HanpspkeHus. 3akoH OMa ayis

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a




Jlaboparopnas pabota
"HMccnemoBaHue 3aBUCUMOCTH CHIIBI

bubnunoreka LIOK

46 TOKa, U €ro 4epe3 pe3ucTop, oT
AYH pe3p p https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M ApAIIICIBHOE
COCIMHECHHMS TIPOBOTHUKOB
Jlaboparopnas pabora "IIpoBepka
43 MpaBuia CJIOKEHUS HAINPSYKEHU I bubnnoreka [JOK
MPH TTOCIIEIOBATETHHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas pabora "IIpoBepka
49 IIpaBUJIa JJI CHJIbI TOKA IIPU bubnuoreka [IOK
apajuIeIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMEHEHNE
50 3akoHa OMa ISt pasIngHoro bubmmorexa OK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHHUS TIPOBOJHUKOB
Paborta 1 MOIIIHOCTH
51 JJIEKTPUUECKOT'0 TOKa. 3aKOH bubmmorexa HOK
p ) https://m.edsoo.ru/ff0ab124
Jxoyinsa-Jlenna
JIaboparopHas padora
52 "On EZ[CJ‘IEHI/IC pa6OTLI U1 MOIITHOCTH bubmmorexa TIOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LIETIH U
53 NOTPEOUTENH IIEKTPUUECKOM bubmuorexa [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC Mar"HuThbl, UX

54 .
B3aUMO/ICIICTBUE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
ToJIeH TMMOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nojie. MarHuTHOE 1moJie
bubnunoreka LIOK
56 3eMIId U €T0 3HaYeHUE JJIs )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
[ToaroroBka Kk KOHTPOILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
bubnunoreka LIOK
57 3apspKeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMozeicTBus. [locTosiHHBIM
3JIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"DeKTpUUECKHUE 3apSIbl.
3apspKeHHBIC Tela U UX
. . bubnuoreka [{OK
58 B3auMOeCTBUsA. [10CTOSTHHBIIM
. " https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUIN TOK" /
Bcepocculickas npoepodHas
pabota
PesepBHylit ypok. PaGota ¢
TekcTamu 1o Teme "IlocTosHHbBIN
o " bubmmoteka IIOK
59 ANeKTpuYecKuit Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoepouHas
paborta
OmneIT OpcTena. MarauTHoe nosne
bu6nunorexa LIOK
60 AJIEKTPUYECKOTr0o TOKa MarautHoe
https://m.edsoo.ru/ff0ac1d2
TI0JI€ KaTYIIKH C TOKOM
61 [IpumeHeHue IeKTPOMarHuToB B 0.5 bubmuoteka [IOK

TexHuke. JJaboparopras pabota

https://m.edsoo.ru/ff0ac74a




"U3ydenue neicTBUsI MAarHUTHOTO

T0JIsl Ha MPOBOJAHUK C TOKOM"

62

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcrosp30BaHue

3JIEKTPOJBUTATENECH B TEXHUUECKUX

YCTpOICTBaX U Ha TpaHCIOPTE.
JlaGopaTopHas paboTta
"KoncTpyupoBaHue 1 u3yuyeHue
paboTHI AJIeKTpoaABUTATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHIYKITHH.
[IpaBuio Jlenna

64

Onekrporerepatop. CriocoObl
MOJTYYCHHSI DJICKTPUICCKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUH

65

[ToaroroBka Kk KOHTPOJILHOM paboTe

10 TeMe "DJIEKTPUYECKHUE U
MarHuTHbIE sIBJIEHUS"

66

KonTponbHas pabota mo Teme
"DNeKTpUUEeCKUuEe U MarHUTHbBIE
SIBJICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHylit ypok. Pabota ¢
TeKkcTaMH 110 TeMme "TemnoBele
aBiIeHud"

bubnunotexa LIOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHblit ypok. Pabota ¢
TEeKCTaMH 110 TeMe "MarauTHeIe
aBJIeHUS"




OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
(1)
Jl:;_n Tema ypoka Beero Koutpoabnble | IIpakTuyeckue ﬂ:;:eﬂnﬂ :)Ig;)l;l;zl:;:l:enbnme
padoThI padoThI pecypes:

| MexaHn4ecKoe JBUKCHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst U MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE PpaBHOYCKOPEHHOE | bubnnorexka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKECHHUS. 1
I'padux ckopocTH
JlaGopatopHnas pabora

7 "OnpeneneHne yCKOpEeHuUs Tejla Ipu 1 | bubnnoreka [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOH TIOCKOCTH"

g CBobonnoe nagenue tei. OnbITh 1
lanmnes

9 PaBHOMEpPHOE IBUKEHUE 11O | bubnuorexa [IOK

okpykHocTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriosas

CKOpOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE
1 IlepBeb1it 3ak0oH HbroTona. BekTop bubmuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHA. bubnuoreka [IOK
PaBHoOpelicTByIOIIAA crita https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cyniepnio3unius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0acb6e
bubnuorexa [JOK
15 Cuna ynpyroetu. akon I'yka https://m.edSO(I)_.Iru/foaeca2
16 Pemenue 3amau no reme «Cuna
YIIPYTOCTHY
JlabopaTtopuas T
17 <<OHpI:3?16(J)II€)!H?/Ie I:::SCOTKaOCTI/I bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
bubnuotexa [JOK
I8 Chna Tperms https://m.edSO(I)_.Iru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopartopHas pabota
20 "OnpizlenI;HHe ioati)qmunema bubmorexa LIOK
Y https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemrenue 3amay mo reme "3aKOHEBI BuGmiorexa LIOK
21 Herorona. Cuna ynpyroctu. Cumna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK
22 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
https://m.edsoo.ru/ff0af044
nagaeHus
Ypok-koHpepenus "JIBmkeHne Tl
23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agaud mo teme "Cuiia
bu6mmoreka [IOK
24 TSDKECTU Y 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [IepBas kocMuyeckass CKOpPOCTb. bubnuorexa [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcHe MaTepuabHOM TOUKH.
AOGCOIFOTHO TBEPIOE TEIIO.
N bubmuoreka [JOK
26 PaBHOBecue TBEpIOTO TENA C©
. . https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCONIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LlenTp TsoxecTn
73 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOIBHOU paboTe
" bubnmoreka [JOK
29 o TeMme "MexaHndecKoe IBUKCHHUE.

BzaunmoneiictBue Ten"

https://m.edsoo.ru/ff0b0408




KonrponsHas pabora o Teme

bu6mmoreka [IOK

30 "MexaHqu CKOC AABIDKCHHE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictue Ten"

Nmnynsc Tena. UMimynsce Cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJIECIICTBUE

1 Pemenue 3amau nmo treme "3akoH bu6mmoreka [IOK
COXpaHEeHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c

1 Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"

bubmuorexa [JOK

34 Mexanudeckas paboTa U MOITHOCTb hitps://m.cdsoo.ru/fl0b0as4

35 PaboTa CHIIBI TSKECTH, CHIIBI bu6mmoreka [IOK
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnast pabota

16 «Omnpenenenue pabOThI CUIIBI TPEHUS
MIPY PABHOMEPHOM JBUKEHUU TeJa
10 TOPU30HTAIBHOU MOBEPXHOCTU»

37 CBsi3b DHEPTUH U PAOOTHI.

[loTeHuunanpHas sHEPTUst

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

39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe

40 JlaGopatopHnas pabora «3yuenue bubmuoreka [IOK

3aKOHAa COXpPAaHCHUA DOHCPTI U

https://m.edsoo.ru/ff0bl2fe




41

KonebarenpHoe JABMXKXCHHUE U €T'0
XapaKTCPUCTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

42

3aryxaromue KoieOaHusl.
BrinyxeHHbie KoeOaHusl.
Pesonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuii ¥ Npy>KUHHBIA
MasiTHUKH

44

Ypok-uccienoBanue «3aBUCUMOCTh
nepuoja KolebaHu OT KECTKOCTU
MIPY>KUHBI U MAacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparenue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlaGoparopHnas pabota
«OrmpeneneHue 4acTOThl U EPHOIA
KoJe0aHui MPy>KMHHOTO MasiTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHoAa KojaeOaHni
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOJIHBEL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogonbHbIE
MOTEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuueckue BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYyKa




51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

Ypok-koH(pepeHmus "YIpTpa3Byk u
MH(]Ppa3BYK B IPUPOJIC U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOU paboTe
110 TemMe "3aKOHbI COXpaHEHUSI.
Mexanuyeckue Koyie6aHus 1 BOJTHBI"

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

55

KonTponbnas pabota no teme
"3aKOHBI COXpaHEHUSI.
Mexanuyeckue Koyue6aHus ¥ BOJTHBI"

56

9HeKTp0MaFHI/ITHOG I10JIC.
QHGKTpOMaFHHTHHe BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa SJICKTPOMATrHUTHBIX BOJIH

58

Ypok-koupepenmus "Lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHme AIIEKTPOMArHUTHBIX
BOJIH JJIs1 COTOBOM cBS3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "N3yuenue
CBOICTB OJICKTPOMAariuTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agad Ha onpeneneHne
HqaCTOThI U JJINHBI
3JIEKTPOMATHUTHOMN BOJIHBI




DneKTpOMarHuTHas IpUpo/ia CBETA.

61 CxopocTh cBeTa. BoHOBBIE bubmorexa HOK
P ' https://m.edsoo.ru/fA0b31d0
CBOICTBA CBETa
Hcrounuku ceera. I[Ipsmonuneitnoe
62 acIpoCcTpaHEHHUE CBETa. 3aTMCHUS bubmorexa HOK
pactipoctp ‘ https://m.edsoo.ru/fR0b3658
Comnua u JlyHbl
3aKOH OTpa)KEHHs CBETA. 3epKaia.
63 Pertenuie 3agau Ha npuUMEHEHUE bubmmorexa LHOK
P https:/m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnuorexa [JOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEeHHEE OTpaKEHUE
65 cBeTa. Mcnoap30BaHuE OIHOTO bubmuorexa [JOK
BHYTPEHHEIr0 OTPAKEHHUS B https://m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOJIAX
JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEIOMJIEHHUS] CBETOBOIO Jy4a OT
yrIjla naJieHus: Ha rpaHuiie "Bo3ayX-
crexsio""
VYpoxk-koHpepeHuus
"Mcnonb3oBaHuE MOJTHOTO
67 BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubmuorexa [JOK
68 JIna3el. OnTHYecKas cujia JTUH3BI
https://m.edsoo.ru/ff0b3f2¢c
. bubmuorexa [JOK
69 [TocTpoenue n300pakeHU B TUH3aX 1

https://m.edsoo.ru/ff0b444a




Jlaboparopnas pabota
"Onpenenenre GoKycHOTO

bubmuoreka [JOK

70 PAacCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparomien THH3bI"

- Ypok-koHpepeHmnus "OnTudeckue bubnmoreka [JOK
JINH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 ['na3 xak onruueckas cucrema. bubnmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koupepenius "edexTs
3penus. Kak coxpanuts 3peHue"”

Pasnoxxenue 6enoro ceera B CIEKT.

74 Omnbitel HetoTona. Cnoxenue bubnnoreka [JOK
CIIEKTPAIBHBIX NBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbITh O
Pa3IoKEeHUIo OEI0ro CBETa B CIEKTP

75 Y BOCIIPUATHIO [IBETA IPEIMETOB IIPU Brommorexa LHOK

https://m.edsoo.ru/ff0c0e2a
UX HaOJIIOICHUN Yepe3 LBETOBBIE
¢bunabTphl"
VYpok-nipaktukym "BoaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepepeHys u audpaxus”

77 Omnsitel Pe3epdopaa u ruianerapHas bubmuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynartel bopa. Moneins aroma

bopa




I/ICHyCKaHI/Ie " NOTrJIONICHUE CBECTA

bu6mmoreka [IOK

79 atomoM. KBauTel. JInuneiuaTeie hitps:/m.cdsoo.ru/ff0c 1 44c
CHEKTPbI
20 Ypoxk-nipaktukym "HaOmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIILI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
%) CrpoeHue aTOMHOTO siipa. bubnnoreka [JOK
Hyknonnas moaens https://m.edsoo.ru/ff0c18ac
23 PanpnoaktuBHbIE TpEBpaLICHUS. bubnnoreka [JOK
H3oTorb https://m.edsoo.ru/ff0clal4
g4 Pemenue 3agau o teme: bubmuoreka [JOK
"PapnoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnazna
Ypoxk-koH(pepeHIus
86 "PpajmoaKgIBIz{H: W3JIy4EHUs B Brommorexa LHOK
" https://m.edsoo.ru/ff0c2126
MpUpPOJIe, MEAUIIMHE, TEXHUKE
SInepHble peakni. 3aKOHBI
87 cox;)aHeHEsi 3apsIOBOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCE
28 DHeprus CBA3U aTOMHBIX SIAEP. bubnuoteka [JOK
CBs13b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a
29 Pewenue 3anau no teme "SAnepHbie
peakuun"
90 Peakuuu cunTes3a u nenenus saep. bubnuorexa [JOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 VYpoxk-koHpepenuus " nepHas

sHepreTuka. JlencTeus




pPaZAMOaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPOMAarHUTHOE MOJIE.

bubmuoreka [JOK

92
ONEeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
KontponbHas paboTa mo teme
93 "DJIeKTPOMAarHUTHOE MOJIE.
DIEeKTPOMArHUTHBIC BOJTHBI.
KBanrtoBsie siBneHus"
[ToBTOpeHME, 0000IIEHNE.
94 Jlaboparopnbie paboThI MO Kypc bubmorexa HOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTrOopenue, o6o0menue. Pemenne
bubmuoreka [JOK
95 pacUYEeTHBIX U KaUYECTBEHHBIX 3a71a4
" " https://m.edsoo.ru/ff0c2572
1o Teme "TerioBbie MpoLecChl
[ToBTOpenue, 06o6meHue. Pemenue
96 paCUYETHBIX U KaUECTBEHHBIX 3aJa4 bu6mmoreka [IOK
o Teme "KIIJI TermmoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6ob6mcHNe. Pemenue
97 acquII){mx Y Ka4eCTBEHHBIX 3a/1a4 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2b30
o reMe "KIIJ[ anexkTpoycraHOBOK
IToBTOpenue, o6o0IIEHNE.
bubmuorexa [JOK
98 JlaGopaTopHble pabOoTHI IO Kypcy

"CBeTOBBIE gBIcHUA"

https://m.edsoo.ru/ff0c2¢52




[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmmnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubmmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 Tekctamu 1o TeMe "KBanTosas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kox
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJILTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

pasiindaTth ABJICHHA 10 OIMMMCAHWUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

1.3

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUECKUX SBICHUN B
OKpY’KaloIIeM MUpE, B TOM 4ucie QU3NUECKUe SBJICHUS B IIPUPOJIE,
IIPU 3TOM MEPEBOANUTD MTPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIJIEISATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PUINUECKUX SIBICHUI

1.4

OIMCHIBATh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKHE SIBICHHUA,
UCIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPH ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICH HCIIOJIB3YEMbIX BEIUYMH, HUX
0003HAaUEeHHUsSI U EOUHUIBI (PU3NYECKUX BEJIWYUH, HaXOAUThH
(GbopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEJIUUYHMHY C
JIPYTMMH BETMYUHAMU, CTPOUTD I'paUKH N3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U MPOIECCHI,
HCMOJIb3ySl M3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaThb CIIOBECHYIO
(GbopMyITUpPOBKY 3aKOHa U 3alHCHIBATh €r0 MaTeMaTH4YeCKOoe

BBIPAKCHUC

1.6

OOBSACHATH (PU3NYECKHE SBICHUS, ITPOLIECCHl U CBOMCTBA TEJl, B TOM
4ylucllie U B KOHTEKCTE CHUTyallMii NpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh INPUUUHHO-CICACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHHe M3 | — 2 Jormyeckux IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHele 3a4a4u B 1 — 2 nelcTBUS, UCIIONb3YS 3aKOHBI U
(dbopMynbl, CBS3BIBAONIUE (PU3UUECKUE BEIWYMHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3aJayd  3alMChIBaTh  KpPaTKOE  YyCIIOBHUE,
MOJICTABIATh (PU3UUECKUE BETUYMHBI B (HOPMYJBI W TPOBOIHUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIE st
peuieHuss  3a1a4, OLICHUBAaTh  PEATUCTUYHOCTh  ITOJYYEHHOH

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU
(GU3NYECKUX METOJOB, B OIMCAHWU WCCJICIOBAHUS BBIJICIATH
MpoBepsieMOe  MPENINoNioKeHue  (Tumoresy),  pasiauyaTte |
MHTEPIPETUPOBATh IOJYYECHHBIN pe3yJIbTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, ACJaThb BBIBOJLI I10 €TI0 pE3yJjibTaTaM

1.9

MIPOBOJAUTH ONBITHI 0 HAOIMIOACHUIO (PU3MYECKUX SIBICHUN WU
¢u3nueckux  CBOMCTB Tel:  (OopMynHpoBaTh  IMpOBEpsSEMbIC
MPENINOJIOKEHUS, COOMpAaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O6OPYI[OB8.HI/I$I, 3allMCbIBATh XO/J OIIbITa U (bOpMyJ'II/IpOBaTB BBIBOJbI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MTOKa3aHHUs MPHUOOPOB € yUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOAUTh MCCJIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3HUECKOM
BEJIMYUHBI OT JPYrOM C HCIOIB30BAHUEM IMPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4EOHOTO HCCIEI0BaHUsS, cOOMpATh
YCTAHOBKY M BBIIOJHATE W3MEPEHHUs, CIEIys IPELIOKEHHOMY
IaHy, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHONM 3aBHCHUMOCTH
(U3MYECKUX BETUYMH B BHUJIE MPEATOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCICAOBAaHNA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (U3UUECKUX BEIUYMH, CIEIys
MPEIJIOKEHHON  MHCTPYKIMM: TIPH  BBINOJHEHUU HW3MEPEHHU
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUHCIISATH 3HAYECHUE

HCKOMOM BEITUYUHEI

1.13

coOmolaTh TIpaBWiIa TEXHUKHA O€30MacHOCTH Tpu  paboTe ¢

1a00opaTOpPHBIM 000pYyI0BaHHEM

1.14

yKa3blBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTEpPU30BaTh MPUHLMIBI JCHCTBUS H3YyUYEHHBIX

MpuUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 MX OIHCAHUS,




HUCIIOJIb3YydA 3HaHUA O CBOMCTBaxX (bl/ISI/ILICCKI/IX SIBIICHUH W

Heo0XouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOANTH TPUMEPHl (HAXOAUTH HWHPOPMALUIO O NpUMepax)
IIPAKTUYECKOIO  MCIOJIb30BAaHUS  (PU3MUYECKMX  3HAaHMH B
MOBCEJTHEBHON KM3HM sl obOecriedeHUs: Oe30MacHOCTH  MpU
oOpamieHnn ¢ mnpubopaMM U TEXHMYECKUMM yCTPOHCTBaMH,
COXpaHEHHs 3I0pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MIOBE/ICHUS B OKpY XKaIoLIe cpene

1.16

OCYIIECTBIISITH 0TOOP MCTOUHUKOB MH(POpMaIuu B cetu VIHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUN M MyTEM CpaBHEHMS Pa3IMYHbIX UCTOYHUKOB
BBIIENIATh MH(POPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUMBOM MU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAYYHOMOIYJISIDHYIO ~ JIUTEpAaTypy  (U3WYECKOTO  COJEpIKAHHMA,
CIIpPaBOYHBIE MaTE€pUalbl, pecypcbl ceTh MHTepHeT, BiageTh
puéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

nH(OpMAaLIUY U3 OJTHON 3HAKOBOU CHCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHUKOB HWHMOpMaAIUU (PU3UUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JIeNaTh KpaTKue cOOOIIEHHS O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHUM, MPU STOM
IPAMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN anmmapar Kypca

(U3HKH, COPOBOKIATh BHICTYIIJIEHUE MPE3eHTaIUe

1.19

MpU  BBIIOJIHEHUH  y4eOHBIX MPOEKTOB U  HCCIENOBAaHUI
pacmpenenaTh O0s3aHHOCTH B TPYIIle B COOTBETCTBUH C
MOCTaBJICHHLIMM 3aJadyaMH, CJICAUThL 3a BBIINOJHEHHEM IIIaHa
JEHCTBUI, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIIbL, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aUMO/ICIICTBUE, YUNTHIBASI MHEHHE OKPYKAFOITUX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiiniaTth ABJICHHA 10 ONMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh IPOSIBICHUE H3YyYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUYECKUE SBICHUS B IPUPOJE,
IIPU 3TOM NEPEBOJUTH NIPAKTUUYECKYIO 33a]auy B y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

OIMCHIBATh M3Y4YEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMS,
UCTONB3Yyd (pU3MUYecKre BEIUYMHBI, TPU ONHCAHWH IPABHIBHO
TPakTOBaTb  (U3UYECKUH  CMBICA  HUCHOJNb3YEMBIX  BEJIWYMH,
0003HAaUYEeHUsI U EOUHUIBI (PU3NYECKUX BEJIUYUH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUECKYI0 BEIMYUHY C
JIPYTUMH BETHYNHAMH, CTPOUTH Tpa(UKN N3yUSHHBIX 3aBUCHMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHNH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U MPOIECCHI,
HCIOJIb3ySl W3YYEHHBIE 3aKOHBI, IIPU ITOM [JaBaThb CIIOBECHYIO
(hopMyITHUpPOBKY 3aKOHa U 3alHCHIBATh €r0 MaTeMaTU4YecKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (PM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallMd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPHUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 norudeckux maroB ¢ MOMOIIbIO 1 — 2 M3yYEHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IEMCTBUS, UCTOJIb3YSl 3aKOHBI 1
(dopMynbl, CBSI3bIBAIONIUE (PU3UUECKUE BEIWYMHBI: HAa OCHOBE
aHaJIM3a yCJIOBUS 33Ja4M 3allMChIBaTh KPaTKOE YCIOBHE, BBISBIATH
HE/IOCTAaTOK JIaHHBIX Ul PELIeHMs 3a]laud, BBIOMpaTh 3aKOHBI U
(dhopMyIbl, HEOOXOUMBIE Ml €€ pelIeHUs, TPOBOAUTh PACUETHI U
CpaBHUBATh NOJYYCHHOE 3HAueHHE (U3NUYECKOM BEIUYHHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3Yys ONUCAHWUC  HUCCIICAOBAHUA,




BBIACIATE IIPOBEPACMOC NIPEAIIOIONKECHNE, OICHNBATD ITPAaBUJIbHOCTDH

nopsaaKa ImpoBCACHUA UCCIICA0BAHUA, ACTIATh BHIBO/IbI

1.9

MPOBOJIUTH OMBITHl 1O HAOMIOACHHIO (DU3WYECKHUX SIBICHUH WIH
(¢u3nuecKux  CBOWCTB  Tel:  (OpMynHpoBaTh  IpOBEpsSEMbIe
NPENOIOKEeHNsI, COOMpaTh YCTAaHOBKY M3  MPEIJIOKEHHOTO

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

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB M JNaTYMKOB (U3MYECKUX BEJIMYMH, CPABHUBATH
pe3ysbTaThl  U3MEpPEHWH ¢ y4€ToM 3a7aHHOW  aOCONIIOTHOM

IOIrpCIIHOCTHU

MPOBOJIUTh  HCCIICOBAaHUE 3aBHCHUMOCTH OIHOH  (pu3mueckoi
BEJIMYHUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSAMBIX W3MEpPEHUIL:
IJIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHUus, Clefys MpeIIokKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl NOJYyYEHHOW 3aBUCMMOCTH B BUJIE TaOIUIl U IpauKoOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJIUTh  KOCBEHHbIE M3MEpPEHHMs  (U3UUYECKUX  BEJIMYMH:
IUIAaHUPOBaTh ~ W3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeays MpPEeIIOKEHHON HWHCTPYKLUH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujila TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYyI0BAaHUEM

1.14

XapaKkTepu30BaTh NPUHLUIIBI JIEHCTBUS H3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUs, HCIOJIb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacrno3HaBaTb MPOCTBIC TCXHUYCCKHUE yCTpOﬁCTBa U USMCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM U CXEMAaTUYHbIM pHUCYHKaM, COCTABJIATH CXEMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlyICIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjiidasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANUTH TPUMEPHl (HAXOAUTH HWHPOPMALUIO O NpUMepax)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (DU3MYECKMX  3HAHUM B
MOBCETHEBHON KM3HM sl obOecreueHUs: 0e30MacHOCTH MpU

oOpamieHun ¢ TNpuOOpaMd M TEXHUYECKHMMH yCTPONCTBAMH,




COXpaHECHUA 3I0pPOBbIA U CO6J'II-OI[CHI/I$I HOPM O3KOJIOI'HYECKOI'0

MOBEJICHUS B OKPYIKAIOLIEH cpeie

1.17

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NIECKOTO COICPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMECIOIUXCS 3HAHUH U TTYTEM CPaBHEHUS
JIOTIOTHUTEIFHBIX MCTOYHUKOB BBIACIATH HH(DOpPMANHIO, KOTOpas

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

1.18

WCIIONb30BaTh MPU BBINOJHEHUH YYE€OHBIX 3aJaHUd HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEPIKAaHUS, CIPABOUYHBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(OPMALIUY U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mas WHGHOPMAIUI0O U3 HECKOJIBKHX HCTOYHHKOB
(U3MYECKOTO COJepKaHUs, B TOM YHUCJE MyOIUYHO MPEICTABISATH
pe3yJIbTaThl IPOEKTHOM I UCCIEA0BATEIbCKOM NEITENBHOCTH, IPU
3TOM TPaMOTHO HCIMOJIb30BATh M3YUYECHHBIM TMOHATUWHBIN amnmapar

Kypca (pU3uKH, CONTPOBOXK/IaTh BBICTYIUIEHHE TPE3eHTaLNEN

1.20

IIPpH BBIITOJIHCHUHA y‘IG6HBIX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTH B IpynIie B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTb 3a BbIIIOJHCHHUCM IIJIaHa
I[eﬁCTBHﬁ n KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHNBATDH
COOCTBEHHBIN BKJIad B JACATCIBHOCTH TIPYIIIBI, BBICTPAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTb

paspeniaTh KOH()IUKTHI

9 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iiniaTth ABJICHHA MO OMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHHE

1.3

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NUECKUX SBICHUN B

OKpY’KarollleM MHpE, B TOM 4Hclie pu3ndeckue SBJICHUs B IPUPOJIE,




IIPH 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIICIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCTIONIb3Ysl (pU3MYECKHe BEJIUYUHBI, MPH OMNHUCAHUU MPABUIBHO
TPaKTOBaThb  (U3UYECKUH  CMBICT  HUCIOJIb3YEMBIX  BEIWYHH,
0003HAYCHUS] W EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUThH
(GopMyTBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIUYHUHY C
JIPYTMMH BETMYMHAMU, CTPOUTD I'paUKH NU3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMIUH

1.5

XapaKTCPpHU30BaTb CBOIMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA U IIPOLECCHI,
HCIIOJIB3Ysd HU3YYCHHBIC 3aKOHBI, IPpU OTOM JaBaTb CJIIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allMChIBATh €ro MAaTCMaTH4YCCKOC

BBIPAKCHHE

1.6

O0BSACHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPHUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE 3
2 — 3 JIOTMYECKHUX MIaroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemats pacuéTHble 3aJauu (omuparonifecss Ha cucremMy u3 2 — 3
ypaBHEHUI), WCIONB3ysl 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHajlHM3a YCJIOBUSA 33Jaud
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEJOCTAIONINE WIIH
M30BITOYHBIC IaHHBIC, BRIOUPATH 3aKOHBI U OPMYITBI, HEOOXOIMMbBIE
JUTSL PEIICHUs], TPOBOJIUTh PACUYEThl U OIEHUBATHh PEATUCTUIHOCTH

TOJIYUCHHOT'O 3HAUCHUSA (I)H3I/ITIGCKOI>'I BCIIMYHHBI

1.8

pacro3HaBaTh MPOOJEMbl, KOTOPblE MOXKHO PELIUTh IMPHU TOMOIIN
(U3MUECKUX METOJIOB, UCTIOJIB3YS OIMCAHUE UCCIIEIOBAHMS, BBIIEIISAT
IIPOBEPSEMOE TIPEATIONIOKEHNE, OLICHUBATH IPAaBUIIBHOCTh MOpsAKa
IIPOBEJICHUS MCCIIENOBaHUs, [eNaTh BBIBOJABL, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHIA U OTTBITOB

1.9

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MYECKUX SIBICHUN WM
(U3NYECKUX CBOWCTB TeJl: CAMOCTOSATEILHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO HabOpa 000PYyMOBaHMsI, OMMCHIBATH X0/ OMBITA U €ro

pe3yabTaThl, (GOPMYITUPOBATH BBIBOBI




1.10

MPOBOJIUTh TIPU HEOOXOTUMOCTH CEPHIO TIPSAMBIX H3MEPEHHIA,
OTIpeieNiAs CcpelHee 3HAueHHEe H3MepsieMOi BeIMYMHBI ((POKyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIHYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEOBAHHUE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH pPE3yJIbTaThI
MOJTY4YEHHOH 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHUJE TAOIHIU

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHMA

1.12

MPOBOJAUTh  KOCBEHHBIE  HU3MEpPEHHS  (PU3UYECKUX  BEJIUYHUH:
IJIAHUPOBaTh ~ M3MEPEHHUs,  COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HU3MEPEHHUs, CIEAys MPEeaJIOKEHHOU
WHCTPYKUHMHU, BBIYUCIATh 3HAYCHHE BEJIWYMHBI U AHAIU3UPOBATH
MOJyYEHHbIE pe3yJIbTaTbl € YYETOM 3aJaHHOM IIOIPELIHOCTH

A3MEPEHUN

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJENCH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh NPUHLUIIBI JIEHCTBUS H3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHHUs, WUCIOJIb3Ysd
3HaHHUA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTHYECKUX MPOLIECCOB MPH PEIICHUH y4eOHO-TPaAKTHUECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIsl TIOCTPOESHHS N300pakKeHUI B TNIOCKOM

3epKae 1 coOuparomieit TMH3e

1.17

MPUBOAUTE TPUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/I3I/I‘-IGCKI/IX 3HAaHUHU B
MOBCETHEBHOW KU3HM [UIsl oOecrieueHuss Oe30MacHOCTH TIpH

oOpamieHuu ¢ mpubopaMu H TEXHUYECKHMMH YCTPONCTBaMH,




COXpaHECHUA 3I0pPOBbIA U CO6J'II-OI[CHI/I$I HOPM O3KOJIOI'HYECKOI'0

MOBEJICHUS B OKPYIKAIOLIEH cpeie

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (DOPMYITUPYS MOUCKOBBIN 3apOC,
HaXxOIUTh MyTH ONPEACICHUS JOCTOBEPHOCTH  IOJYYCHHOMN
nHpOpPMAIIMA HA OCHOBE MUMCIOIIUXCS 3HAHWHA W JOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJb30BAaTh IIPU BBHINOJIHEHUM YYEeOHBIX 3aJaHuUil Hay4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3HUecKoro comepikaHusi, CpaBOYHBIC
MaTepuainbl, pecypcsl ceTtu MHTepHeT; Buaaers INpuémamu
KOHCITIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBaHus HHOOPMAIH U3 OTHON

3HAaKOBOM CHCTEMEI B APYTyro

1.20

co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(pOpPMAlUM U3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTIO
CoJZIep KaHus, MyOJMYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW HITH
HCCIEAOBATEIILCKOM  NEATENIBHOCTH, IIPU  OTOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapar u3y4aemMoro
pa3zaena GU3MKUA U CONMPOBOXKJATh BBICTYIIJICHHE IMpE3eHTALUeH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

IIPpH BBIITOJIHCHUHA y‘IG6HBIX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTH B IpynIie B COOTBETCTBHUHU C
IOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTH 3a BbIIIOJHCHHUCM IIJIaHa
I[eﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aJICKBATHO OLICHNBATDH
COOCTBEHHBIN BKJIaad B JACATCIBHOCTHL TIPYIIIBI, BBICTPAWBATH
KOMMYHHKAaTHUBHOC B3aHMOH€ﬁCTBHC, MMPOABJIAA TOTOBHOCTb

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kox
pasaena

Koxa
3JIeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®usznka — Hayka O NpUpoAe. SIBieHus NpUpOIBI.
dusnyeckue ABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeMMUUHBL. M3MmepeHue (U3HUECKUX
BenuuuH. @Dwusnueckue npubopel. [lorpemrHocTs

u3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.3

EcrecTBeHHOHAYYHBII METO]] MO3HAHMS: HAOIIOACHHE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
9KCIIEPUMEHT MO0 IMIPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha6n}oz[aeMor0 SABJICHUA

1.4

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

1.5

[IpakTuueckue padbOTHI:

H#H##Par###13MepeHne pacCTOSHUMN.
H#iHPar#H#l3mepenne o0bEMa KUIKOCTH U TBEPAOTO
Telna.

###Par###Onpenenenne pa3MepoB MaJibIX TeJ.
###Parf##l13mepenne TemnepaTypel P OMOILU

KUJKOCTHOTO TEPMOMETpPA U JaTUMKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUUN BELIECTBA

2.1

H###Parf##CTpoeHNE BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMmepsl. OIBITHI, JOKa3bIBAIOIINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#it#HPar#HH# ] pmokerne  yactui,  BemiecTtBa.  CBA3b
CKOPOCTH JABWXEHUSI YaCTUILl C TeMIepaTypoil.

BbpoyHoBckoe nBmxenue, nuddy3us




23

B3anmopeiicTBre yacTHI] BEIIECTBA: IPUTSIKECHUE U

OTTAJIKNBAHHUC

24

H##Par### Arperatuoie COCTOSIHUS BEIIECTBA:
CTpOEHHE  Ta30B, KHIKOCTEH U TBEPABIX
(kpucTajuiMuecKkux)  Teia.  B3auMocBs3p  MEXIy
CBOWCTBAMM  BELIECTB B  pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTuueckue padbOTHI:

###Par###O1eHKa TuaMeTpa aToMa METOJ0M PSIIOB (C
HCIoJib30BaHueM (Gotorpaduii).

#HHHPar###OneITEI 10 HAOMIOAEHUIO  TEINIOBOIO
pacIIMpeHHs Ta30B.

HH#HHPar#H##0ONbITEl 110 OOHAPYXKEHHUIO ICHCTBHS CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUJKEHHUE. PaBHOMEpHOE u
HEpPaBHOMEPHOE JIBIKEHUE
##HParf##Cropocts.  CpenHsii  CKOpPOCTb  IIpHU
3.2 HEPaBHOMEPHOM JIBH>KEHHH. Pacuér myTu u BpeMeHH
JIBUKEHUS
SBnenne nHepuuu. 3aKOH MHEepUUHU. B3anMonelicteue
3.3 TeJl KaK MPUYMHA U3MEHEHUSI CKOPOCTHU JIBUKEHUS TE.
Macca kak Mepa HHEPTHOCTH Teja
14 ###Par### InoTHOCTh BemecTBa. CBsA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00BEMA BeIIecTBa
3.5 Cuila Kak XapakTepHUCTUKA B3aUMOJICUCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
MIOMOIIIbIO JUHAMOMETpPA
37 H#H#H#Par###SIBnenne TAroreHus U cuwia Tsbkectu. Cuna
TSDKECTU Ha Apyrux maHerax. Bec tena. HeecomocTh
13 Cuna Tpenusi. TpeHHE CKOJNBXEHHUS U TPEHHE TOKOS.

Tpenue B npupoJIe U TEXHUKE




3.9

#HH##Par##H#CnoxxeHre CuJl, HalpaBJICHHBIX IO OJIHOU

psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

[IpakTuueckue padbOTHI:

OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHIKCHUS
(mapuka B OKHIKOCTH, MOJEIH BJIEKTPHUECKOTO
aBToMOOWIA M Tak nanee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHHsI Opycka WM [IapuKa IO
HAKJIOHHOW TIockocTH. OmpeneneHne IUIOTHOCTH
TBEpaoro  tema.  OmBITBL,  AEMOHCTPHPYIOIINE
3aBUCHMOCTB PACTSDKCHUS (IeopMalin) MPYKHUHBI OT
MPUIOKEHHON cuiibl. ONBITEL, JAEMOHCTPHUPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tella U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

3.11

du3nuecKue ABICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMBOM M HE)KUBOM IIPUPOAE,

JICVICTBUE CUJIBI TpCHUS B IPUPOAC U TCXHHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

TIABJIEHME TBEP/BIX TEJ, )KUIKOCTEI 1 TA30B

4.1

Hasnenue TBEpAoro Tena. CrocoObl yMEHBIIEHUS U

YBCIIMYUCHUA JaBJICHUSA

4.2

JlaBnenue Trasza. 3aBHCUMOCTH JIaBJIGHHUSI Ta3za OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaya gaBneHus TBEPABIMU TEIAMHU, JKUIKOCTIMH U

razamu. 3akoH Ilackains. IlHeBMaTHUeCKHE MAIIMHEI

4.4

3aBHUCUMOCTD JaBJIC€HHUA JKHUIKOCTH OT I‘J'Iy6I/IHI>I.
I'mppocraTtnyeckuii  mapajokc. Coobmaromumecs

cocynsl. ['mapaBInueckre MEXaHU3MbI

4.5

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBaHMSA BO3IYIIHOH 0O0OJOYKH
3emuu. OnbIT Toppuuemnnn. 3aBUCUMOCTh
aTMOC(EepHOro HaBIEHHUS OT BBICOTHI HAJ YpPOBHEM

Mopst

4.6

N3mepenue armocdepnoro mapneHusi. [Ipubopsl mms

M3MepeHust aTMOC(hEepHOro JaBIeHUS




4.7

JlelicTBUE >KHUIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX
Teno. BelTankuparomas (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[1naBanue ten. Bo3ayxornaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTM Beca Tella B BOAE OT
0o0béMa TOrpyKEHHOW B IKMIKOCTh YacTH TeJja.
OnpeneneHre BBHITAIIKUBAIOLIEH CHUIIbI, JEHCTBYIOLICH
Ha TeJo, MNOrpyX€HHOe B JKUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJIO B JKMIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, ICHCTBYIOLICH Ha TEJIO B )KUIKOCTH, OT 00BhEMa
MOTPYKEHHOU B J)KMJIKOCTh 4ACTHU Te€Ja U OT IJIOTHOCTU
xuakoctu.  KoHcTpyupoBanue — apeomerpa  Wid
KOHCTPYMPOBAaHUE JIOAKM W  ONpejelieHue €€

rpy30I0AbEMHOCTH

4.10

®usnueckue  SABIEHUS B NPUPOJE:  BIUSHHE
aTMOoC(epHOTO JaBJiEHWs Ha JKUBOM OpraHU3M,

TIJIaBaHUE PBIO

4.11

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

apeomerp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanunueckas pabota

5.2 Mexanndeckas MOIITHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' miockocTh. [IpaBuio paBHOBecHs! pplyara

54 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmoroe  mpaBuiao»  MexaHuku. Kosddunument

5.5 MOJIE3HOT'O NIEUCTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmmanbHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEN




5.7

Kunernueckas OHEpTUid

5.8

IlonHnast mMexaHmdeckas OHEpPIus. 3aKOH HM3MEHEHUS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun

5.9

[IpakTuueckue padbOTHI:

###ParfH##0npeneneaue pabOThl CUIIBI TPEHUS NpU
pPaBHOMEpPHOM JBIDKEHHUU Tejla MO TOPU30HTaIbHOU
noBepxHocTU. MccnenoBaHue ycinoBUM paBHOBECUS
pbryara. Msamepenue KIIJ[ HaKJIOHHOW MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10

dusznueckue SBICHUS B IOpupoac: pbldaru B TCIC

YCJIO0BCKa

5.11

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

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pasaena

Kon
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTDBI COACPKaAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUU CTPOCHMS BewecTsa. Macca U pas3Mepsl
MOJIeKyJl. ONbIThI, MOJATBEPKIAIONIME OCHOBHBIE

MTOJIOKEHUS MOJIEKYISIPHOKMHETHYECKOM TEOPUH

6.2

Mopgenu TBEpPHOTO, JKHUIKOTO U  Tra3000pa3HOro
cocTosiHUI BemecTBa. Kpucramimueckue u amopgHbIe

TCIIa

6.3

OOBsicHeHHE CBOICTB Ta30B, KHUJIKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIOKEHHM MOJIEKYJIIPHOKMHETHYECKOU

TEOPHH

6.4

CMauuBaHue U KalmUJIJISIPHBIC ABJICHUA

6.5

TemioBoe paciIupeHue U cxaTue




Temnepatypa. CBsi3b TemmepaTrypbl €O CKOPOCTBIO

o TEIUIOBOTO JIBMKEHUS YaCTHULL
BuyTpeHHsas ~ sHeprus. CrocoObl  U3MEHEHHus
6.7 BHYTPEHHEN JHEPrUU: TEIUIONEpPEAadYa U COBEPILICHUE
paboThI
63 Buner TEIUIONEPEIauHn: TEIUIOIPOBOAHOCT,
' KOHBEKIIMSI, N3ITy4YeHUE
KonnuecTtBo  Temnorel. YnenbHas — TEIUIOEMKOCTb
6.9
BelIeCTBa
TemsooOMEH u TEMIOBOE paBHOBECHE. YPAaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U  OTBEpAECBaHME  KPUCTAIUIMUECKUX
' BELIECTB. Y I€JIbHAs TEIUIOTA IUIABICHUS
[TapooOpazoBanne u  KoHAeHcauus. Mcnapenwue.
610 Kunenue. VYpaenbHas Termiora mapooOpa3oBaHUs.
' 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT aTMOC(PEPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayXxa
6.14 OHeprus TOIIMBA. Y IebHast TENJI0Ta CTOPAHUS
[Mpunnunsr  pabotel  TeruioBbix apuratenend  KITJL
6.15 TEIUIOBOTO JABUTATeNs. TeIuIoBble IBUTaTENIN U 3alUTa
OKpYKaIoIIei cpebl
616 3aKOH COXpaHEHHS M TPEBpallleHUuss DJHEPruu B
' TEIUIOBBIX ITpoLieccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEl 0 OOHAPY)KEHUIO JEeHCTBUS CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
6.17 H#HHPar#H##0NbITHL IO BBIPAILMBAHUIO  KPUCTAJIOB

IIOBAPEHHOM COJIM WIH caxapa.
#HHPar###ONBITEI 110 HAONIONEHHUIO  TEIJIOBOTO

paciipeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEIl.




#H##Par###OnpeneneHue naBieHUs BO3yXa B OallJIOHE
HIIpuULa.

HAH#Par#H##ONBITHl, NEMOHCTPUPYIOLIUE 3aBHUCUMOCTD
JaBIICHHUs] BO3AyXa OT €ro o0b&éMa M HarpeBaHHs WIH
OXJIQKICHUSI.

#H##Par### IpoBepka TUIIOTE3bI JIMHENHOM
3aBUCHMOCTH  JUTUHBI ~ CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIEPaTypHI.
##HtPar#H##Habnonenne  W3MEHEHHs]  BHYTpPEHHEH
SHEPrUU Tella B pe3yJibTaTe TEIJIonepeaayu U paboThl
BHEIITHUX CHIIL.

#i#Par#H#H#llccnenoBanue sBI€HUS TeIIoOOOMEHa IpHU
CMEIIMBAHUU XOJOTHOU U TOpsiYeld BOMBI.
#H##Par##H#Onpenenenue KOJIM4YeCcTBa TEIUIOTHI,
MIOJIy4YEHHOTO BOJOM IpU TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHIPOM.

#i#Parf##0npenencHue  yAeIbHOM  TEMJIOEMKOCTH
BELIECTBA.

###Parf##lccnenoBanue npouecca UCapeHusl.
###Par###Onpenenene OTHOCHUTEIHHON BIAXHOCTU
BO3yXa.

##HParf##Onpenencuue YAEIbHOU TEIUIOTHI

IIJIaBJICHUA JIbAA.

6.18

dusnyueckue SBIEHUS B TMPHUPOJIE: TMOBEPXHOCTHOE
HaTsDKEHWE W KaNmWUIIPHBIE SIBJICHUS B TPUPOJE,
KpUCTAJUIBI B IpUpO/E, n3nydenue CoHila, 3aMep3aHne
BO/IOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, uHesl, CHeTa.

6.19

TexHu4eckue yCTpOMCTBA: KANMMWLISAPBL, HPUMEPHI
HCIOJIb30BAaHUS KPUCTAIJIOB, )KUAKOCTHBIM TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

JIBUTATEh BHYTPEHHETO CrOpaHusl.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH Kysona
7.2 (3aBMCHMOCTB CHJIbl B3aMMOJEHCTBHS 3apsDKEHHBIX TeEJl
OT BEJIMUMHBI 3aPs0B U PACCTOSHUS MEXKTY TEIaMH )
DnexTpuueckoe noJe. HanpspokénHocTb
7.3 3JIEKTpUYecKoro mnojs. IlpuHuun  cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurtenu snexTpuueckux 3apsioB. DJIeMEHTapHbIN
7.4 anekTpuyeckuil 3apsa. Crpoenue atoma. IIpoBogHukM
U TUDJICKTPUKU
7.5 3aKOoH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
6 DNeKTpUYeCKUid  TOK. YCIOBHS  CYIIECTBOBAHMUS
' ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA
JeiicTBus AIEKTPUUYECKOTO Toka  (TerioBoe,
7.7 XMMHYECKOE, MArHuUTHOE). OJIEKTPUYECKUN TOK B
KHUJKOCTSX U ra3ax
o Onektpuueckas uenb. Cuna Toka. DIEKTpUYECKOE
. HamnpsHKeHHe
79 ConpoTuBieHue IIPOBO/IHUKA. VYnensHoe
. CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa Jy1sl ydacTKa enu
1 [locnenoBarenbHOE W TapauieIbHOE COEIUHEHUE
' MIPOBOTHUKOB
Pabota w MOITHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
13 DNeKTpuuecKue e U MOTPEOUTENH AIEKTPUUIECKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHBIE MarHuTHI. B3anmoelicTBre MOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnone. MarHuTtHOe mojie 3€eMJIM U €ro

3HA4YCHUEC JIA )KM3HHU Ha 3emire




7.16

OnbiT Opcrena. MarHuTHOE MOJIE BJIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHUKE

7.17

JlelicTB€ MarHUTHOIO IOJI HAa NPOBOJHUK C TOKOM.
DneKTpoABUTaTENb IOCTOSSHHOTO TOKa. Mcronb3oBaHue
JJIEKTPOJBUIaTEIe! B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOpTe

7.18

OnbiTel  @apajnes. SIBieHuE  AJIEKTPOMArHUTHOM

naaykuuu. [Ipasumno Jlenna

7.19

DNeKTporeHepaTop. CriocoOsr MOJTyICHUS
AJCKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBIIEMBIX HCTOYHHKAX OHCPIrun

7.20

[IpakTryeckue paboTHI:

OnbITH 10 HAOJIIOJCHUIO 3IEKTPU3ALMU TeJl MHIYKLIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue NEUCTBHSA DJIEKTPUYECKOrO IO HA
MIPOBOJIHUKY U JUIJIEKTPUKH.

Co6opka u mpoBepka pabOThl AJIEKTPUUYECKON LIEMHU
MIOCTOSIHHOTO TOKA.

W3mepenue u perynupoBaHue CUIbl TOKA.

W3mepeHue 1 peryaupoBaHue HapsHKeHUs.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa Hu
HaTpsDKCHUS Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTb
JIEKTPUUYECKOTO COMPOTUBICHHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUTOMIAIN TIONIEPEYHOTO CEYCHHUS M MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSOHKEHUH TpU
MOCTIeIOBATEIbHOM COEMHEHUH JIByX PE3HCTOPOB.
IIpoBepka npaBuiia it CUIIBI TOKA MPH HapaliebHOM
COeMHEHUN pe3uctopoB. OmnpeneneHue padOTHI
UIEKTPUUECKOT0 TOKa, HAYIIEro Yepe3 pe3ucTop.
OmnpeneneHue MOLIHOCTH — 3JIEKTPUYECKOTO  TOKa,

BBIIEIISIEMO Ha pe3ucrope. HccnenoBanue




3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUYKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ[ narpeBatens.
HccnenoBanue MarHUTHOTO B3aUMO/ICUCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOrO MOJIS
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paznenenuu. MccnenoBanve NeHCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJEICTBUSA KaTYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa M HalpaBlIeHUs TokKa B Karywmke. lM3yudeHue
JEHUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KonctpyupoBanue u U3y4YeHUE paboTsl
3IIEKTPOJIBUTATEITS. N3zmepenune KII
3JEKTPOJIBUTATEIbHONM  yCTaHOBKU.  OmNBITBI 1O
HCCIIEA0BAHUIO SIBJICHUSI AJIEKTPOMArHUTHOMN
WHIYKIUMA: HWCCIEAOBAaHUE W3MEHEHMM 3HAYCHHUS W

HaIpaBJICHUA UHAYKIIUOHHOT'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOAE: DIEKTPHUUECKHE
SBIIGHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Aperd MoT0CoB,
POJIb MAarHUTHOTO ITOJIA IJIA J)KU3HU Ha 3CMJ'IG, MMOJIAPHOC

CHUAHHUC

7.22

TexHuyeckue ycTpoicTBa: 3JEKTPOCKON, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IEKTPUUECKOM SHEPTHUH,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeJIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, JJIEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KITIACC

Kon

paszzmena

Kon

DJICMCHTAa

[IpoBepsiembie 37IEMEHTBI COAEPIKAHMS




MEXAHWYECKUE ABJIEHUA

MexaHndeckoe JABHXKCHUC. MaTepHaana}I TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHIKEHHS
8.3 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEHOE
8.4 nBrkeHue. CpeliHsis ¥ MTHOBEHHAsI CKOPOCTh TeJla MPU
HEPaBHOMEPHOM JBUKEHUU
g5 VYckopenue.  PaBHOyckOopeHHOE — NpsAMOJMHENHHOE
' JIBIDKEHUE
8.6 #H#HPar###CBoOoanoe magenue. OnblTe! [ anuies
H###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaiuenus. JIunelinas u yriosas
ckopocTH. LleHTpocTpeMuTebHOE yCKOpEHne
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tpernii 3akoH HeroToHA
8.11 HAHParfH##] [puHIMI cyneprno3nuy Cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 ###Parf##Cuila TpeHMs: CHila TPEHMsI CKOJIBKEHUS,
. CHJIa TPEHHS TTOKOsI, IPYTHE BUIBI TPEHUS
S 14 #HHParf##Cila  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUE CBOOOTHOTO MaIeHUS
%15 JIBrxenne turaner  Bokpyr Comnma.  IlepBas
' KocMu4eckasi CkopocTb. HeBecoMocCTh U nieperpy3ku
916 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO
%17 ###Par###PaBHOBecue TBEPIOTO TeNa ¢ 3aKPETUIEHHON
. ocblo BpauieHus. MomeHT cuibl. LleHTp Tsokectn
8.18 Nwmnynbe Tena. 3Menenune ummynbea. Mnyisc cuiiel
8.19 3aKOH COXpaHEHHUs] UMITyJIbCa
8.20 Hi#H#Par#H##PeakTUBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

PaGora cun Tsaxectu, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

HOTGHHI/IaJIBHaH SHEprusa TCjia, IMOAHATOrO0 Hal

ITOBEPXHOCTHIO Seman

8.24

[TorenumanpHas SHEPTUS CKATON IPYKUHBI

8.25

###Par##H#Kunernueckast  sHeprus. Teopema o

KMHETUYECKOU SHEPrUn

8.26

Hi#H#ParfH##3aKoH cCOXpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[IpakTuueckue padboOTHI:

OrmpenenieHne cpeiHel CKOPOCTU CKOIBKEHHS OpycKa
WIM ABWKECHUS IapHKa [0 HAKJIOHHON IJIOCKOCTH.
Onpenenenyue yCKOpeHuUs Tena Mpu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM  JIBIDKEHHUM  0e3  HayalbHOMN
CKOpPOCTH.

[IpoBepka ruUmoTe3bl: €CAM MNPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aJbHOM CKOPOCTU IYTH OTHOCSITCS
KaKk psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanue 3aBUCHMOCTH CHUJIBI TpEeHUs
CKOJBKEHUSI OT CHJIBI HOPMAaJbHOTO JaBJICHUSI.
Omnpenenenue KodPPUIMEHTa TPEHUS CKOIBKECHHUS.
Onpenenenue XECTKOCTU MNpYyKUHBL. OrnpeneneHue
paboThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBHIKEHUU
TeJla Mo TOPU3OHTANIBHOMN MOBepXHOCTU. OnpeaeneHue
paboThl CHJIBI YOPYTOCTH TIpH TOABEME Tpy3a C
WCTIOB30BAHUEM HETOJIBIDKHOTO M TOJBHYKHOTO

OJIOKOB

8.28

®usnyuecKkue SBIECHUS B IPUPO/IE: MPUITUBBI U OTIIUBBHI,
nBrkeHue 1uiaHeT COJHEYHOM CUCTEMBbl, pEaKTUBHOE

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

TexHuueckue yCTpOWCTBA: CHHAOMETP, JaTYUKH

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KoneobarensHoe JIBIDKECHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJeOaHWi: Tepuoja, 4YacToTa,

aMIIMTYy da

9.2

MaremaTuueckKuidi U NPYXUHHBIA ~ MAasTHUKH.
[IpeBpamienue  sHepruv  HpU  KoJeOaTeIbHOM

JABHKXCHHUU

9.3

3aryxatomme kojeOaHus. BeiHyKaeHHbBIE KOJeOaHMs.

Pe3onanc

94

Mexannueckue BoaHbL. CBOMCTBA MEXaHUYECKUX
BoJiH. [IponmonpHble M momepedyHbie BOJHBL. JlnnHa
BOJTHEI u CKOpOCTh eé pacrnpoCcTpaHCHHUS.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

9.5

3Byk. ['poMKOCTB U BbicOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wnbpa3Byk U yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacToThl W Hepuojia  KoyeOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHre 4YacToThl W Hepuojia  KoyeOaHui
MIPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH IepHoOJa KoyieOaHMM
MOJIBEIIEHHOTO K HUTH TIpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH IepHOJa KoyieOaHMM
MIPYKUHHOTO MasATHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH  Iepuoja  KoyebaHuil  Tpysa,
MIOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpYXUHBL.  V3MepeHue yCKOpeHus CBOOOJHOTO

naacHus

9.8

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

LlyHaMH, 9XO0

9.9

TexHudeckue yCTpOMCTBA: 3XOJIOT, HUCIOJIB30BaHUE

yIbTpPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI




10.1

9J'ICKTpOM31"HHTHO€ I10JIC. :‘)J'ICKTpOMaFHI/ITHBIe BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2

[IIxana 31€KTPOMarHUTHBIX BOJIH

10.3

DnekTpoMarHuTHas npupoja cBera. CKOpocTh CBeTa.

BosHoBEIE cBOMCTBA cBETA

10.4

[IpakTryeckue paboTHI:
N3yueHne CBOWCTB DJIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIIBHOTO TeiedhoHa

10.5

@dusnueckue SBIEHUS B MNpUpPOJE: OHMOIOrHYEcKOe
JeCTBUE  BUAMMOTO,  YJIbTPAapHOIETOBOIO U

PCHTICHOBCKOI'O I/ISJ'Iy‘leHI/Iﬁ

10.6

Texauueckue YCTpOWCTBA! HCIIOJIb30BaHUE

QJICKTPOMAriuTHLIX BOJIH AJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast Mmosienb cBeta. MicTouHMKY cBETa

11.2

[IpssmonuHETHOE pacpoCTpaHEHHUE CBETa

11.3

Otpaxenne cBeta. Ilmockoe 3epkano. 3akoH

OTpaXXCHUS CBCTA

11.4

HpeJ'IOMJIeHI/Ie cBeTa. 3akoH MMpEJIOMJICHUSA CBCTA.

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JInnza. Xop J1ydeil B JIMH3E

11.6

OnTuueckas cucrema (bOToanr[apaTa, MHKPOCKOIIa "

TCICCKOIIa

11.7

I'maz kak omnruyeckas cCHCTeMa. EJII/ISOPYKOCTB )51

JAIbHO30PKOCTh

11.8

Paznoxxenue 0eroro ceera B CIICKTP. Omnsitel HeroToOHA.

Cio)keHne CeKTpalIbHBIX IBETOB. Jlucnepcus cBera

11.9

[IpakTuueckue padbOTHI:

###Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpaKEHUsI CBETOBOT'O JIy4a OT yIJIa Ma/ICHHS.
HH#HPar###l13yueHne XapakTepUCTUK H300paKeHUS

npeaMeTa B TNIOCKOM 3epKalie.




#HHHPar###ccnienoBanue 3aBUCUMOCTH yriia
MPEJIOMJICHUSI CBETOBOTO JIyya OT yrja HaJeHUs Ha
TpaHULE «BO3/yX — CTEKIIOM.

###Par### lonyuenne M300paKEHU C  TMOMOIIBIO
coOuparolei JTUH3HI.

#H#HPar###Onpenenenne (OKyCHOTO pacCTOSHUS W
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
##HPar#H##ONBITEL IO pa3NioKeHUI0 OeJoro cBera B
CHEKTD.

H#H#Par#H##ONBITHL 10 BOCIPUSATHIO LIBETA IPEIMETOB

P UX HAOJIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI

dusznyeckue ABICHUS B npupoAc: 3aTMCHHA COJ'IHI_Ia n

11.10 JIyHBI, IIBETA TEJ, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' (doToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHU A
11 Omneitel Pezepdopaa u mimaHeTapHas MOJIENb aToMa.
. Mogens aroma bopa
129 Hcnyckanue u norjiouieHue cBera atToMoM. KBaHTBHI.
' JInnenyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, OeTa- 1 raMMa-u3IyyeHHs
14 Ctpoenne artomHoro snapa. HykioHHas Mopaenb
' aTOMHOTrO siipa. M30Tomnsl
12 15 PanuoaxTtuBHbIe npeBpaiienusd. [lepuoa nomypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHbI COXPaHEHHUSI 3PS A0BOTO U
' MacCOBOT'O YHUCEI
DHeprusi CcBA3M aToMHbIX saep. CBs3b Macchl U
12.7
SHEPTHH
128 Peakuuu cuHTe3a u genenus sapep.  McroyHukum
' sHepruu CoJHIIa U 3BE3]T
129 Snepnas osHepretuka. JlelcTBUE paaMOaKTUBHBIX

I/ISJIy‘IeHI/Iﬁ Ha JXHUBBIC OPTraHU3MbI




12.10

[IpakTryeckue pabOTHI:

HaGmroieHne CIUIOMIHBIX W JIMHEWYATBIX CIIEKTPOB
W3ITYYCHUSI.

HccnenoBanue TPEeKOB: M3MEPEHUE YHEPTUU YACTHUIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOTO (poHa

12.11

@usnyeckue SBICHUSA B IPUPOJE: ECTECTBEHHBIN
paavOaKTUBHbBIN ¢oH, KOCMHUYECKHE JIyuu,
PaaUOAKTUBHOE W3JIyYEHUE NPUPOIHBIX MHUHEPAJIOB,
JEICTBUE pPAagUOAaKTHBHBIX M3JIY4YEHHH HAa OpraHu3M

YCJIO0BCKa

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VMHJMBHUyaJIbHBIA TO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHO# 00pa30oBaTe/ibLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

[lonumanue ponau (PU3MKKM B  HAYYHOM KAPTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUNH O 3aKOHOMEPHOMH
CBSA3U U IIO3HABAEMOCTH SIBJICHUU IIPUPOJIBI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywleld poiu GUIMKK B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHUKH U TEXHOJOTHHA, 00 3BOIIOIHHU
(bu3MYeCcKUX 3HAHUN U MX POJIU B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHNE IPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUAAX MaTepuu (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHMs BEIIECTBA, O (U3UYECKOH CYIIHOCTU SBICHHUN
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, OJJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE pa3inyaTh SBJICHUS IO OIHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UUECKOE SIBICHHE; YMEHHME pacllo3HaBaTh INPOSBICHHE
HU3YYCHHBIX (1)H3H‘-IGCKI/IX SIBIICHUI B OKpYy»XKaromeM MHPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJ'IaIICHI/Ie OCHOBaMHM IOHATHMHOIO arrapara U CHMBOJIMYCCKOTO
A3bIKaA (1)I/ISI/IKI/I H HUCIIOJB30BAHUC UX IJIA PCIICHUA y‘—Ie6HBIX 3aaa4,
YMCHHUEC XapaKTCpHU30BaTb CBOMICTBaA TCI, (1)I/ISPI"ICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIONIB3YS (yHAAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

YMeHHue OIMCHIBaTh HU3YYCHHBIC CBOMCTBA Tel H (I)I/ISI/I‘ICCKI/IG

ABJICHUA, UCITIOJIB3YA (bnanecxne BCIIMYHHBI

Bnanenue ocHOBaMHM METOJOB HAy4YHOTO IIO3HAHUS C Y4ETOM
coOuroIeHHs TTpaBUII 0€30MacHOTo TpyAa: HalmroneHne prusnyeckux

SIBJICHUU:




YMEHHUE CaMOCTOSATEIIBHO COOMPATh 3KCIIEPUMEHTAILHYIO YCTaHOBKY
13 TaHHOTO Habopa 00OPYIOBaHUS IO MHCTPYKIIUHU, OTIUCHIBATH XOJ]
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHUPOBATH BHIBOJIBI;
MPOBEACHUE TIPSIMBIX M KOCBEHHBIX HW3MEPEHHUHN (PH3HUCCKUX
BEIMYMH: YMEHUE IUIAHUPOBATh W3MEPEHUS, CaMOCTOSTEIBHO
coOMpaTh 3KCIEPUMEHTAIbHYK) YCTAHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEJIMYMHBI U AHAIM3HPOBATH TIOJTYYCHHBIC
pe3ynbTaThl C Y4€TOM 3a/IaHHOM TOTPEHIHOCTH Pe3yJbTaTOB
HU3MEPEHUI;

MPOBEJICHUE HECIOXKHBIX OKCIIEPUMEHTAIbHBIX  HCCIICIOBAHUML;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYI) YCTaHOBKY U
MPOBOJIUTh  HCCIICAOBAHHE 110  HMHCTPYKIUH, IMPEACTABISThH
MOJTyYCHHBIE 3aBUCUMOCTH (DU3NYCCKUX BEIUYMH B BUIC TAOIHIl U
rpadMKOB, YYHTBIBATH IOTPEIIHOCTH, Je/aTh BBIBOJABI IO

pe3ylibTaTaM UCCIECAOBAaHUA

[ToHuMaHWe  XapakKTepHBIX CBOMCTB  (DU3MYECKHX  MoJeiel
(MaTepuanbHasi TOuKa, aOCOTIOTHO TBEPIOE TEJIO, MOJACIIUA CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPABIX Tel, IJIaHETapHas MOJEeNb aroma,
HYKJIOHHAsi MOJEJIb aTOMHOIO $ipa) U YMEHHE NPUMEHATh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMenue o0bsACHATh (U3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYallUMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYNHHO-CIIEICTBEHHBIE CBS3H
U CTPOUTH OOBSCHEHHE C ONOpOH Ha H3Yy4YEeHHBIE CBOICTBa
¢bu3nueckux sBICHUN, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENIN

YMmeHnue pemath pacuéTHble 3afaud (Ha G6a3e 2 — 3 ypaBHEHHI),
WCIIONIb3Ysl 3aKOHBI U (OPMYJIbL, CBSI3bIBAIOIIME (PU3NUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBUE 3aJauH,
BBISIBJISITH HEJIOCTAIOIIME JAaHHbBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HE00XO0AUMBIE JUIs €€ PeLIeHHs, UCIIOB30BaTh CIIPAaBOYHbBIE JJAHHBIE,
IIPOBOAUTH PAcCU€Thl M OLIEHMWBATH PEATUCTHUYHOCTH IOJYyYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUUHBI; YMEHHUE ONPENENATh pa3MEPHOCTh

(bu3nuecKoil BeNWYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




YMeHue XapakTepu3oBaTb MPHUHLUIBI JIEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX OIMCAHUIO, UCIIONb3Ys 3HAHUA O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAWMBIC (U3NUECKUE

3aKOHOMCPHOCTH

10

YMeHHe HCIONb30BaTh 3HAHWS O (U3UYECKUX SIBICHUSAX B
MOBCEIHEBHON JKM3HH Ui oOecriedeHuss Oe30MacHOCTH IPHU
oOpamieHUM ¢  OBITOBBIMH  TpUOOpaMHU W TEXHHUYECCKUMU
yYCTPOMCTBAMH, COXPAHCHUS 3JIOPOBbSI U COOJIOJCHUS HOPM
IKOJIOTUYECKOTO IOBEICHUS B OKpYXKAaIOIICH cpeje; NMOHUMaHHE
HEOOXOIMMOCTH TIPUMEHEHUS JOCTHIKCHUN (U3UKH U TEXHOJOTHI

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUSA

11

OmnbIT moMCcKa, MPeoOpa3oBaHHUS M MPEICTABICHHUS WHPOPMALUU
(bu3nYecKoro cojep’kaHus € MCIOJIb30BAaHMEM HH()OPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTH; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJyYeHHON WH(POpPMAaLlMM Ha OCHOBE HMEIOIUXCA 3HAaHUUH U
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IpHU
BBINOJIHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO CO/epKaHUs, CIIPABOUYHbIE MaTepUabl, pECYpPChl CETH
WntepHer; BnageHue 0a30BBIMH  HaBBIKAMU INPeOOpa30OBaHUS
nH(popMalMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHE
co3/1aBaTb COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
x Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. CucremMa OTCU€ra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE u HEpaBHOMEpHOE ABMkeHUEe. Cpemnsis ckopocTb. Dopmyna s
1.2 BBIUHCIICHUS CPEAHEH cKopocTu: v = S/t
PaBHOMEpHOE npsMOTMHEITHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIUHATHI TEJia OT
BPEMEHHU B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEMHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU Jisi MPOEKIMH CKOPOCTH, MPOCKIUU
MepeMenieHus, IMyTH, KOOPAWMHATBI TPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUH
3aBUCHMOCTh KOOpAMHATHI T€Ja OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBHYKCHHSI:
7
Self)=vg, =i+ * %
@opMynbl IS MPOCKIUU TIEPEMEICHUS, MPOEKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
12
1.4 .sx(r)=u{,x-a‘+ax-3.
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'padvky 3aBUCHMOCTH OT BPEMEHHU JUIS MPOEKIIUU YCKOPEHHS, MPOEKIIUU
CKOPOCTH, TPOCKIMU TepeMEIIeHUs, KOOPAUHATHI TP PABHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KCHUH
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOIHOE Ma/leHUe Teja Mo
1.5 BEPTUKAIH (IBMKEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emnun). ['paduku 3aBUCHUMOCTH OT BpPEMEHHM MJIi MPOEKLIUU YCKOPEHHS,




IMPOCKOHUKU CKOPOCTH M KOOPAHWHATBI IIpH CBO6OI[HOM nmaacHuu TeEiia I10

BEPTUKAIN

1.6

CKopocTh paBHOMEPHOIO [BHKEHHMS Tejla IO OKpyxHocTtu. Hampasnenue
CKOPOCTH.

@opmyiia g BBIUKMCIECHUS CKOPOCTH YEpE3 PaguyC OKPYKHOCTHU U MEPUOJ

oOparieHus:
2R
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBHeHI/Ie HOCHTPOCTPEMUTCIIBHOI'O

yckopenusi. @opmyiia i1l BBIYUCICHHUS YCKOPEHUS:

@®opmyiia, CBSI3bIBAIOIIAS IEPHO U YaCTOTY OOpAICHUS:

Vo= ?

1.7

Macca. [InoTHOCTB BelIecTRBa. CDOpMy.TIa JJI BBIYUCIICHUSA TTIIIOTHOCTH

_m
V

1.8

Cuna — BexktopHas ¢puszndeckas BenudnHa. CI0KeHUe CUl

1.9

SBnenue unepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBJ'ICHHOCTB BCKTOpPA YCKOPCHU: TCJIa U BEKTOpA CUJIBI, ,Z[CﬁCTByIOLHCﬁ

Ha TCJI0

1.11

Bzaumopeicteue ten. Tpernit 3akoH HeroToHa:

Fry=-F,

1.12

TpCHI/Ie IMMOKOA U TPCHUC CKOJILIXKCHUS. (I)opMyJIa IJI1 BBIYUCJIICHUA MOAYJIS CUJIbI

TPCHUA CKOJIBXXCHUA:




F_=u-N

Hedbopmanus Tenma. Ympyrue u Heynpyrue aedopmaruu. 3aKOoH YIpPyrou

nedpopmaruu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. my -i}}:
R
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 dopMyna AJis BBIUMCICHUS CUIbI TSKECTH BOJM3U MOBEpXHOCTH 3emiun: F =
mg.
JBwxkenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3ndeckas BeIMYnHa.
1.15 P=mo
Nmnynsc cuctemsl ten. 3menenue ummnynbca. IMmynbe cuisl
3aKOH COXpaHEHUs UMITYJIbCa JJi1 3aMKHYTON CUCTEMBI TE:
1.16 D=y +im, U, =const
PeakTuBHOE nBUXKEHUE
Mexanudeckas pabora. @opmMyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosc
MexaHndeckasi MOIIIHOCTb:
1.17
n=4
r
Kunernueckasi u noreHuuanbHas sHeprus. opmyra asis BHIYUCICHUS
- KMHETUYECKOM SHEPTUu:




Teopema o kuneTnueckoi aneprun. @opmyia ajsi BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOAHSITOrO

Hag 3eMIIEH:

E,= mgh

1.19

MexaHundueckas OHEPIu-i:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. Popmya /s 3aK0Ha
COXpaHEHUs MEXaHMYECKOM SHepruy B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPA HAJIMYUU CUIIBI TPCHHUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABUIIOY» MEXAHHUKH.
Peryar. Momenr cuiel: M - FI.

YcinoBre paBHOBECHS phIvara:
M +M, +..=0
[TonBwxHbIM 1 HenoABWKHBINA 0;10ku. KII/] mpocThix MexaHU3MOB,

n= Anonesnas

A‘S&I‘IH‘I-BEEEH

1.21

JlaBiieHue TBEpAOTO TEmA.

dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:

_F

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTudeckoe AaBlieHUE BHYTPH JKUIKOCTH.

CDOpMYJ'Ia JJId BBIYUCIICHUSA JABJICHUA BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. dopmyna il onpeneneHHs BBITAIKUBAIOMICH CHIIBI,

JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WIH Ias3:




VcaoBue naBanus tena. [1naBanue CYZI0B U BO3AYXOILJIAaBaAaHUEC

1.24

MexaHnueckue KojeOaHus. AMHJ'II/ITy,I[a, nepuoa M 4YacTtoTa KoJIe0aHMuii.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M IEPUOJ KOJIECOAHUIA:

1.25

MaremMatnueckuii M IpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu Ipu

KoJyie0aTeIbHOM JBHXCHHUHU

1.26

3aryxatomue Konebanus. Bernyxaenusie konedanus. Pesonanc

1.27

MexaHu4ecKrue BOJIHBI. HpOI[OJII)HI)Ie 1 MOICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

Ah=v-T

1.28

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

nByx cpelnl. MHDpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpenHell MIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBL;, KECTKOCTH
NPYXUHBI, KOA(POUIMEHTa TPEHUS CKOJIbXKEHHUS; PadOThl CUIIBI TPEHHUS, CHIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU JBMKEHMS OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHus: Opycka INMpH IBMKEHUU 10 HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojeOaHWH MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M IepHoja
Kosie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phIyar;
paboThl CHIIBI YHPYTOCTH MpPHU MOABEME Ipy3a C MOMOUIbI HEMOABH)KHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH MPH NMOABEME I'Py3a ¢ HOMOIIBIO MOIBHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTpYXEHHOM
YacTH TeJa U OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT MAacCChI TEJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOIO JTABIEHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPY>KUHE, OT CTEIICHH
nedopManuu NpyKUHbI; YCKOPEHUs: OpycKa OT yTJia HaKJIOHA HalpaBJISoLIeH;
nepuoja (4acToThl) KOJeOaHUNH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; MIEpHOa
Kosie0aHUH MPY>KMHHOTO MAasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KoJeOaHUIl HUTSHOIO MasiTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHSI ppluara

1.30

Dusuueckue sAGNEHUS 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PASJIMYHBIMU

CKOpPOCTSIMM B )KUBOM Y HEKMBOU MPUPOJE, NCHUCTBUE CHIIBI TPEHHS B PUPO/IE




U TEXHHUKE, MPWJIMBBI M OTJIUBBI, JBIKeHUE TuiaHeT COJIHEYHOW CHUCTEMBI,
pPEaKTHUBHOE JBUXKEHUE )KMUBBIX OPraHU3MOB, PbIYary B TEJIEC YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBieHUS Ha >KUBOW OpraHU3M, IUIaBaHUE PBIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, HyHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYMUKH ITOJIOXKCHHUA, pAaCCTOAHUA U
YCKOpC€HUs, AWHAMOMETpP, IMOAINIMIIHUKH, PpaKEThl, pblyar, HO,HBH)KHBIP'I n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAaKJIOHHAA IJIOCKOCTb, MPOCTBIC MCXAHHU3MbI B GBITy,

11 COOOIIAIOIINECS COCYbI, YCTPOWCTBO BOAONPOBOJA, THAPABIMUECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, HMOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE SABJIEHUA
OCHOBHbBIE TOJIOKEHUS MOJIEKYJISAPHO-KUHETUYECKOM TEOPHUH  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTo, >KUIKOTO U ra3000pa3HOro COCTOSTHUN BEIIECTBRA.
Kpucrannuueckue u amopgHbie Tena

25 JIBumxkenune yacTtul] BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YAaCTHI[ C

' TeMieparypoi. bpoyHoBckoe aBuxenue, iupdys3us

2.3 CmauvBaHUE M KallWJUISIPHbBIE SIBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

6 BuyTtpennsst sneprus. PaGora u Temsomnepenaya Kak crocoObl M3MEHEHHS

' BHYTPEHHEHN SHEPTUU

2.7 Buap! Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUEHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBo TemioTel. YaenbHas
TEIUIOEMKOCTD:

2.8

O=cm(ty—t)
3aKOH COXpaHEHUs! PHEPTUU B TEIUIOBBIX IMpoOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
O +0,+..=0
HUcnapenune m xoHneHcauus. M3MeHeHUME BHYTPEHHEN 3HEPIHM B IPOLECCE
510 ucnapeHus © KoHjaeHcanuu. KumeHue >KuakocTu. YaenbHas TemsioTa

napoobpazoBanus: L = O/m




2.11

Bnaxxnocts BO3ayXa

2.12

[InaBnenue wu kpucramimizauusa. V3MeHeHHe BHYTpPEHHEM SHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3allhU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHyTpeHHsA DHeprus CropaHusl TOIUIMBA. Y J€IbHAas TEIJIOTa CrOpaHUs

ToruuBa: g = Q/m

2.14

[Tpunnume! paboTe! TermnoBsix Asuratenei. KI1J[ remmoBoro asuraresns

2.15

IIpakmuyeckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAJUIMUECKOTO IIMJIMHPA; KOJIMYECTBA
TEIUIOTHI, IOJIyYEHHOIO BOJOW KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HarpeTbli IWIMHIpP;, KOJUYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LWJINHAPOM, I0CJIE ONyCKaHUS €ro B BOLYy KOMHATHOMN
TEMIIEPATypbl; OTHOCUTEIBHOW BIAXKHOCTH BO3AYyXa; YACIbHOM TEIUIOTHI
IUIaBJIeHNs Jbaa. lccienoBaHue W3MEHEHHs TEMIEpaTypbl BOJBI  NIPU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEMJIO0OMEHA MPH CMEIIMBAHUU XOJOJHOU U

FOpH‘lCﬁ BOJBI; IIpoHecCa UCIIapCHUA

2.16

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

BOJI0OEMOB, MOpPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEs, CHeTa

2.17

Texnuueckue  ycmpoucmea:  KalWUIAPBL,  NPUMEPBl  HCIOJIB30BAHUSA
KPUCTAJUIOB, )KUIKOCTHBINA TEPMOMETD, JATUUK TEMIIEPATYPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOWHA, ABUTATEIh

BHYTPCHHCETO CrOpaHHusd

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIA DJICKTPUUYCCKUX 3apsA 0B

32

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHECHHUS DIIEKTPUUYECKOTO 3apsiia

34

Onextpuueckoe noiae. Hanpsx€HHOCTh anexkTpudeckoro mnons. I[IpuHiun

CYTNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuyueckux 3apsnoB. JleWCTBHE 3JIEKTPUYECKOrO TMOJsS Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTosHHBIN AeKTpUYECKUM TOK. JIeCTBUS AeKTpruuecKkoro Toka. Cusa Toka.

Hanpsioxenue.
3.6 I=q/t, U=A/
DNEKTPUYECKOE COIPOTUBIICHHE. Y IEIBbHOE MIEKTPUYECKOE CONPOTUBIICHNUE:!
3.7 R =pl/S
18 3axon OMa a1 yyacTka anektpudeckoii uenu: / = U/R
ITocnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R, +R,
1 1 1 2
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=I+I; R:%.
CMeniaHHble COEJUHEHMS IPOBOIHUKOB
3.10 PaboTta u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHyKIIUU
313 MarsuTHOEe TMOJ€ IOCTOSIHHOTO MarHuTa. B3auMonencTBuE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IT0JISI HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMaraiuTHOM uHAyKuuu. [IpaBumno Jlenna
IIpakmuyeckue pabomul
W3MmepeHue  DIEKTPUYECKOTO  CONPOTHBIIEHUS  PE3UCTOpA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHMKAIOMICTO B IIPOBOAHHKE

(pe3ucTopsbl, TaMIIOYKa), OT HAPSKECHHUS Ha KOHIIAX MPOBOHHUKA; 3aBUCIMOCTH




COIIPOTUBJICHUS OT JAJIMHBI IIPOBOJHUKA, TUIOIIAAN €TI0 IIOIIEPEYHOI0 CCUHCHUA U
YACJIBHOI'O COMPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUICCKOI'0 HAIIPSXKCHUS IIPU ITOCIICA0BATCIIbHOM
COCAMHCHNUN IMPOBOAHUKOB; IpaBWjia OJid CHJIbL JSJICKTPHUYCCKOI'0 TOKa IIpHU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 npupode. DIEKTPUYECKHE SIBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0CoB,
POJIb MAarHUTHOTO HOJIS JUIsl AKU3HU Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTart,
CU€TUMK DJEKTPUUYECKOH HHEPIruu, HIEKTPOOCBETHTEIbHbIE MPUOOPSI,

3.18 HarpeBaTelbHbIe AEKTPONpUOOPHI (mpumepsl), IIEKTPUYECKUE
IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeidb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnekTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpOMarHuTHBIX BOJIH

3.20 JlyueBast mogensb cBeta. [IpsimoninHeliHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucniepcus ceera

394 JIunza. Xon myuelt B nuH3e. POKYyCHOE paccTosiHUE JIMH3BL. OnTHyeckas cuia

' muH3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpaxmuueckue pabomul
#H#HPar##l13MepeHne ONTUYECKON CHIIBI coOuparoiei JHH3BL, (HOKYCHOTO
paccTosinus coOuparoiei JIMH3bI (10 CBOWCTBY paBEHCTBA pa3MEpOB MpeIMETa
U U300paKeHus1, KOT/1a MpeMET paclojokKeH B ABOWHOM (oKyce), moKa3aTes

3.26 MIPENOMJIIEHUS CTEKIIA.
#H#HPar##llccnienoBanue cBoiicTBa N300pakeHUsl, MOJYYEHHOTO C MOMOILBIO
coOuparomield JTUH3bI; U3MEHEHHUs! (POKYCHOTO PAcCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJIEHHs] CBETOBOIO Jy4a OT yrja HaJeHus Ha
IpaHuUIE «BO3LyX — CTEKIIO»

397 Qusuueckue sgnenus 6 npupoode: 3armenus Comnna u JlyHbl, mBera Tel,

' ONTHYECKHUE sBJIEHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texnuueckue ycmpoticmeéa: OYKH, HEPUCKOI, (QoToanmnapaT, ONTHYECKUE

CBETOBObI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTH. Anbda-, OeTa-, raMMa-u3nydeHus. Peakuun anbda-u Oera-

4.1
pacnaga

42 Omneitel Pesepdopna mo paccesnuro anva-yactui. Ilnanerapnas mopenb

' aToma

4.3 CocrtaB aToMHOrO0 siipa. M30TombI

4.4 [Tepuon nmonypacnaaa aTOMHBIX sIAEP

4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsIOBOIO U MaCCOBOTO YHCE
Qu3suueckue sA6NeHUs 6 npupode. €CTECTBEHHBIN paguoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIyYd, PaJAMOAKTUBHOE H3JIyYCHHE NPHUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUI Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYAJIbHBIA JIO3UMETD,

kamepa BunbcoHna, siepHasi sHEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 520251343390373548250310750880108285629354443738
Bnageney Comor Cepreit Hukonaesud

OeicTevTened C 07.05.2025 no 07.05.2026



http://www.tcpdf.org

		2026-04-03T11:05:03+0500




