MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBO 00pa3oBanusi U Hayku Huskeropoackoi odaacTu

JenmapramMeHT 00pa3oBaHusl aAMUHUCTPAUMN T. [[3ep:xkuHCKA

MBOY "Cpenusisi mkoJa Ne 18"

YTBEPXXIEHO

ITpuxaz Ne 237-n
oT «29» aBrycra 2025 .

PABOYASI [TIPOTPAMMA
(ID 6877549)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

U1 oOygarommxcst 7-9 KiaccoB

J3ep:xkunck 2025



MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHNHU pabouel MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee SICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHWUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

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



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcs K HaydYHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUCHHS OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHME MPUEMOB pabOThl ¢ MH(poOpManuend (HU3NIECKOTO COJEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3NYECKON HAyKH.

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

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



[Ipennaraemseiii B mporpamMMe mo (pusmke mnepeueHs J1abopaTopHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTEIBHOIO IpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJbllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTM JABWKEHHMS YaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYeCKnX) Tesl. B3auMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHMS (LIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanuun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnnyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOCHEpPHOTO J1aBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
CooOmaromuecs cocybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBuE IIaBaHUs TEJI: TJIABAaHUE WM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIBI, JCHUCTBYIOIIEHM HAa  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe

A A T o

N



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIonepeaya U copeplieHre padoThl. Buasl Terionepenayn: TemIONpOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJeKTpUuueckoro Toka. 3akoH J[xoymns—JleHna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHne 3neKTpOMarHuTHOW MHAYKUUU. [IpaBumno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JTRJIEKTPUKHU.

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

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

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

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIYKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUSL.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JEHCTBYIOIIEH HAa HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JBHKEHUU Tella Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBIKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnropnenue konebaHUl Tea MOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue csera. 3armeHust CosHua u Jlynsl. OTpaxkenue cBera. Ilnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B inH3e. OnTudeckas cucrema GpoToarnnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

W X N kR W E

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. W3ydenue xapakTepUCTUK M300paKEHUsI MpeIMETa B IJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eWCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. CnekTtp BoAopoJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE SHEPTUM YACTULBI MO TOPMO3HOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCEro Kypca (PU3MKH, a Takke A MOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJYy4YEHHbIE 3HAHWS, pemaTbh 3aJadyd, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pacrno3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee BaXXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIIECIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIENH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOQPECCHA, CBA3ZAHHBIX C (DU3HUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTALlUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUU I pelIeHHUs 3a7ad B
o0JacTh OKpy’Karollled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MO’KHBIX MTOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e - OCO3HaHME TJ00AJTHHOIO XapaKTepa HKOJIOTUYECKUX MpoOJieM M MyTed HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

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

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSAHUS Ha OKDPYXAIOLIYK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT chopMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIIUE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH H3YYCHUU (PU3NICCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHAaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTIBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICTIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBI U 3alpOChl NP TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPUPOBATH pellacMbie 3aJaydl  HECIOXHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJIECHUIO U KOOPAUHUPYS CBOU JAECUCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATENLHO COCTABIIATH AJITOPUTM pelieHus (U3UIECKON 3a1auu UITN
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U IpeajiaraTh miaH €€ u3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOIOICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHus (Auddy3us, TEMI0BOE JABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe MaBJeHUE, IUIABAaHUE TeEJ, IMPEBpaAICHUS] MEXaHUYECKOU
AHEPIruM) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MPUMEPHI IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
bu3ndecKkue BeIMUnUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC Tena,
cujia TpeHus, JaBjaeHue (TBEPAOTO Tesa, )KUJIKOCTH, Ta3a), BRITATIKUBAIOIIAS
cuja, MEXaHW4ecKkas pabdoTa, MOUIHOCTb, IUIEUYO CHJIbl, MOMEHT CHJIbI,
KOO(POUIIMEHT TMOJE3HOTr0 JEeUCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BETTUYHH, X 0003HAYCHUS U €IUHUIIBI
bu3MYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYITUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JABMKYLIETOCS TEJIAa OT BpEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CIenysl MPeaoKEHHOMY IIaHy, (UKCUPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuHTepHeT, BhaaeTb nNpuU€MaMH KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie MyOJIMYHO JIeJIaTh KpaTKue COOOICHHSI O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNHCAHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SIBICHUNW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMMEPAaTypbl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa):  (OpMYIUMpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSHDKEHUS C KCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YJIEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

POBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BEJIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ad0paTOpHBbIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX Ienell ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU I oOecrieyeHus: 0€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CPABHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu VHTEepHeT, BiaaeTb MNpPUEMAMH KOHCIEKTUPOBAaHHSA TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IMyOIMYHO NPEACTABIIATH PE3YJIbTAaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB pacHpeenaTh OOS3aHHOCTH B TpPYyMNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 34 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTh pa3pelaTb KOH(IUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXaHWYSCKOTO JBFOKCHUS, AchOopMalius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, dJICKTPOMArHATHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHUsI M TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aHMO/ICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHHE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XawIlleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Iy4d, PaJUOAaKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIMYMUHY C JIPYTMUMU BEIMUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCA, 3aKOHBI OTPAKEHUS M
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparoliei JUH3bI, pPaJAUOAKTUBHBIM (OH): TUIAHHPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHasi MOJIeTh aTOMa, HyKJIOHHAsI MOJIEJTb
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPH
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYNIHPYS MOUCKOBBINA 3aMpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YAbTaThl IPOEKTHOW HIIM MCCIIE0BATENBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

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

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o npupoze. SBneHus
npupoasl. PusnuecKkue sABICHUS

MeXaHI/I‘-ICCKI/Ie, TCILIOBBIC, SJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TeMIepaTypbl”

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH
u3y4aroT npupoay. EcrecTBeHHOHaYUHBIH
MeToA no3Hanus. Onucanue GuanyecKux
SBJICHUH C TIOMOLIbIO MOJIEEH
VYpok-uccnenosanue "lIpoBepka runoTessl:
JabHOCTH MOJIETA [IapUKa, MYILEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OoJblie
BbICOTA ITycKa"

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

Crpoenue BemecTBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

but6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KxeHue 4acTHIl BEISCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU BEIIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnmnoreka HOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Cropocts. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacyer myTu 1 BpeMeHH BUKEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
HNuepnusa. 3akon unepuun. BzanMonencTeue
15 Ten IlzaK MpUYHHA I/I3MpeHeHI/I}I CKOPOCTH brbmmorexa LTOK
https://m.edsoo.ru/ff0a0c10
JBUKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer maccel 1 bubmmoreka IIOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amgad nmo teme "[lnoTHOCTH but6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (1edopMariim)

MIPY’KHAHBI OT NPUJIOKEHHON CHUIIBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenue Tarorenus. Cuiia TSKECTH

CBs3b MEXKY CHUJION TSYKECTH U MacCou

bu6nmoreka [IOK

22 .B .P ajay 1o Teme
refa. Bee Teia. TCMCHHC Salat 1o TeM https://m.edsoo.ru/ff0al778
"Cuna tsoxkectu"
93 Cuia TKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 N3mepenue cuit. JluHamomMeT
SMEp A P https://m.edsoo.ru/ff0al8cc
bubnuoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnunoreka LIOK
26 . 2 .
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHUII https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau nmo reme
"PaBHoneiicTByromas cri"
TpeHue ckobkEHUS U TPEHHUE MTOKOSI. bubmuoreka [IOK
28
Tpenue B npUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmnorexa [JOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1a4 Ha onpeseneHme
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 « a(bnqecfoe n3o0pakeHue cmn, «CHIbDy Bubmmorexa [IOK
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIIAS CHIT»
39 KonTponbHas paboTa mo Temam:

«MexaHudeckoe JBHKEHHEe), «Macca,



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIIb»

Hasnenne. CriocoObl yMEHbILICHUS U

bu6nmmorexa [IOK

33 YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 HaBJ‘IeI-.I.I/IC rasza. 3aBUCMMOCTD JIaBJICHUSA raza bubnnorexa [JOK
OT 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus TBEPABIMU TEJIaMH, Bu6mumoteka [JOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B KUJKOCTH U T'a3e, BBI3BAHHOE bubnnoreka [JOK
JICACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 no teme «/laBienue B bubnunoreka LIOK
XKUIKOCTH U raze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmaiompecs cocynkt https://m.edso:;.[ ru/ff0a2970
39 I'mnpaBnuuecknii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opLIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuanrnbl
41 CYIIIECTBOBAHUS BO3IYIIIHOW 000JIOUKH bubmuoreka [IOK
3emin. 3aBUCUMOCTh aTMOC(epHOTo https://m.edsoo.ru/ff0a2b5a
JABJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne Eggj;ﬁfg;?ﬁ}:f 0a2bsa
43 N3mepenne armocdeproro napnenus. OnbIT bubnuotexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmnorexa [JOK

BBICOTEI HaZl YPOBHEM MOpPA

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Bapomertp-anepoua. AtmocdepHoe

bubnunorexa LIOK

4 JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau mo Teme "AtmochepHoe
naByieHue"
47 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXUMeJIoBa CUiia https://m.edsoo.ru/ff0a3276
JlaboparopHnas padota «OrnpezacieHue
48 BBITaJFI)KI/IBEIOIHepI‘/’I CHUIBI, I[eiII)CTBy}omeﬁ Ha Bubmiorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopnas paboTa 1mo Teme
49 «ccrenqoBanue 3aBUCHMOCTH Beca Telia B bubnunoreka LIOK
BOJZIC OT 00BEMA MOTPYKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bubnunoreka LIOK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoncrpyrnpoBanue
51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOJKH U
onpeeneHue e€ rpy30mno LEMHOCTH"
Pemenue 3amau mo remam: «llnaBanue
52 cynoB. BoznyxonnaBanue», «JlaBienue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnunorexa LIOK
53 Mexanieckas padota https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
>4 MormoCTs. EAMHAIIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienoanue "Pacuyér MOIIHOCTH,

pa3BUBaeMoM IpU MoaABEME 110 JiecTHULE"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpocteie Mexanu3mel. Peryar. PaBHoBecue

56
CHJI Ha pblyare
KonTponbHas pabota mo Teme «JlaBnenue
o7 TBEPABIX T, )KUIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouHas paboTa
PeseprHbIit ypok. Pabora ¢ TekcTamu mo
58 Teme «/laBineHue TBEPABIX TEN, )KUAKOCTEH U bubmuorexa [IOK
ra3oBy» / Beepoccuiickast mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPOJIE.
59 Jlabopartopnas pabora «McciaenoBanue 0.5 bubmorexa HOK
= https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECUS pbIUara
60 Pemenue 3anau mo teme «Y cioBus bubnuorexa [IOK
paBHOBECHUSI pbluara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
61 Mexanu3Mma. Jlaboparopras pabora 0.5
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTHY
62 Pemenue 3amaud mo teme "Pabora, bu6nmorexa LIOK
MormtHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
MOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn Bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
65 U3MEHEHU KUHETUYECKON U MOTEHIINAIbHON 1

OHCPTHHU IIPU CKATBIBAHWUU TCJIA 11O
HaKJIOHHOH INTOCKOCTH"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 KonTponpHas padora o Teme «Pabora u 1
MOIIIHOCTb. DHEPIHs»

67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [JOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ TekcTamu mo

68 1
teme "Pabota. MomntHoCTh. DHEprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bu6nmoreka LIOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha 1
OCHOBE IOJIOKEHHUM MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bubnmorexa LIOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 brbmmorexa LTOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBH>KEHUS YACTHUII
9 Buyrpennss sueprusi. CnocoO6bl H3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN HEPTrUun https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! Ternonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmorexa LIOK
. https://m.edsoo.ru/ff0a65c0
Y MaTEepUAJIOB B LEJISIX YHEProcOepeKeHHs
12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [IOK
TEIJIOEMKOCTh https://m.edso0o.ru/ff0a6976
13 YpaBHeHue TeIIoBoro 6agaHca. bubnmnoreka HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas padora "UccienoBanue
14 }IBJ'IeIfI/IH Tznn0§6MeHa IIPU CMEIINBaHUHT bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOIBI
Pacuer konnuecTBa TEIIOTHI,
15 HE00XO0UMOT0 ISl HArpeBaHUs TeNa U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtopnast pabora "Ornpeznenenue bubnnoreka [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUMBA. Y ieibHasl TEII0Ta bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa brbmmorexa LTOK
P ’ https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnnorexa [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bu6muoreka [JOK

3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
"OnpeneneHne 0OTHOCUTEIbHON BIAXKHOCTH
BO3ayXa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeeieHre BIaXHOCTH
BO3/yXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JIBurarenb BHyTpEHHETO
CrOpaHUs

KIIJI rennoBoro auraress. TemnaoBeie
JIBUTaTEIM U 3alIUTa OKpYyXarouleil cpeibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B TEILJIOBBIX IIPOLIECCAX

27

28

29

[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
"TerutoBble ABIcHUA. I3MeHEeHNE
arperaTHBIX COCTOSIHUH BeriecTra"

KonrtponsHas padorta no teme "TennoBbie
ABJIeHUs. MI3MeHeHune arperaTHbIx
COCTOsIHUH BemecTBa"

Dnektpusanus Ten. [[Ba pona
ANEKTPUUYECKUX 3apsI0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccienoBanue "IneKkTpu3anus Tel
WHIYKIIMEN U TPU COMTPUKOCHOBEHUH"
B3aumoneiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

OnekTpuueckoe noje. HampspkeHHOCTD
aneKkTpudeckoro noss. [puanun
CYINIEPIO3UINH IIEKTPUUECKUX TTOJIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsiioB.

33 .
DnemeHTapHbI 3apsia. CTpoeHue atoMa
34 [IpoBOgHMKY U TUANEKTPUKU. 3aKOH bubnuoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pemenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubmmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBanus. MlcTouHUKN bubmorexa LIOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUUYECKOTO TIOJISI Ha TIPOBOJHHUKH U 1
JIADTIEKTPUKH"
39 DIIEKTPUUECKHUI TOK B METAJIAX, JKUJIKOCTSIX bubnmnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIE YaCcTH
41 Cwuiia Toka. JlabopatopHas pabora 05 bubmuoreka [JOK
"N3mepeHue U peryiupoBaHue CUibl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlabopatopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PaTopHazi p P ' https://m.edsoo.ru/ff0ade14
pETYIHPOBAHKE HATIPSHKCHHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y AEIbHOE bubnuotexa [JOK
COIPOTUBIIEHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK

MPOBOJIHUKA OT €0 JUIMHBI, TIJIOIATN
MONEPEYHOr0 CeYeHusl U MaTepuaa”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBHCHMOCTE CHJIbI TOKA OT HaIps>KCHUA.

bubnunorexa LIOK

45 3akon Oma 1S yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccienoanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 bubnmnoreka HOK
pE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHas pabdota "IIpoBepka npaBuina
48 CJI0’KEHUSI HAPSKEHUH MpU bubmmoreka [JOK
MOCJIEIOBATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas paboTta "IIpoBepka npaBuina
49 JUTS CEIJ'IBI IS)FOKa ipn napanJP;enLIP;OM ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa bubnmnoreka HOK
JUISL PA3JIMYHOTO COEMHEHUS] TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
paboThI ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKHe ey U MoTpeouTenu
53 3JeKTpUYecKoil sHepruu B ObITy. KopoTkoe Bubmmorexa [IOK
https://m.edsoo0.ru/ff0ab660
3aMbIKaHUE
54 ITocTossHHBIC MarHUTHI, KX B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3ydenue noneu bubnuotexa [JOK

HOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

MarnautHoe 1oine. MarHuTHOE moJjie 3eMiIH 1

bubnunorexa LIOK

56
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
57 "DnekTpuuecKue 3apsabl. 3apsLKEHHbIE Tela bubnmnoreka HOK
1 UX B3auMojicicTBUS. 110CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUN TOK"
KonTponbhas pabota no teme
"DnekTpuuecKue 3apsabl. 3apsKEHHbBIC Tena
. . bubnuoreka [{OK
58 U ux B3aumojencTeus. [locTossHHBIN
o " o https://m.edsoo.ru/ffOabea8
anekTpuueckuii Tok" / Beepoccuiickas
IpoBepoyHas pabora
Pesepruelit ypok. Pabora ¢ Tekctamu mno
" . . " bu6nmorexa LIOK
59 teme "I1oCTOSHHBIN dNIeKTpUYeCcKuii TOK" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas pabota
OmneiT OpcTena. MarauTtHoe nose
60 3JIEKTPUYECKOTO ToOKa MaruuTHoe rnose brbmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHre 3IeKTPOMArHuTOB B TEXHUKE.
61 JlaGoparopHas pabora "V3yuenue neiicTBus 0.5 bubnmorexa IOK
PATOPHaA P i \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnons3oBanue 35eKTpoABUTATENICH B
. bubnuotexa [JOK
62 TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.
.y https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota "KoHCTpyrpoBaHue U
U3ydeHue padoThl dNeKTpoaBUraTens"
63 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM

nHaykiuu. [Ipasuno Jlenma
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Onekrporerepatop. CriocoObl OTydeHUs

64 AJICKTPUUICCKON YHEPTUHU. DIEKTPOCTAHITIHI 1
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHU
65 [MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"
KoHTponbHas pabota 1o Teme bubnmnoreka HOK
66 n n 1
DJIEKTPUYECKUE U MATHUTHBIC SIBICHUS https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaGota ¢ Tekctamu 11o Bbu6moreka [JOK
67 1
teme ""TeroBble siBIeHUS" https://m.edsoo.ru/ffOacc5e
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 1
teMe "MarauTHbIC SBJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 Mexanunueckoe qBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBMKEHHE 1 bubnmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOTUHEINHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 CKO peHmI{) TCJ‘I;) pu aBH0pc1<o €HHOM 1 1 bubmorexa [JOK
YEROP PP . YErop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM TIOCKOCTH
8 CBoOognoe magenue teia. OneIThl [aaunes 1
PaBHOMEpHOE ABMIYKEHUE IO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
yrI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
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bubmuoreka [JOK

11 [Tepserii 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui ]f?tlffsj?/ljr?f:(;(sac)gr(alllfane 082
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [HOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuna yrnpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Chuta Tpenus https://m.edsogru/fanf738
bubnnorexa [JOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
Kod(UIIMEeHTa TPEHUS CKOIBKCHHS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau nmo treme "3akoHbl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTalnOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6mmoreka [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBas kocMu4eckasi CKOpOCTb.

bubmuorexa [JOK

25
HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJbHOW TOYKHU.

26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnnoreka [HOK
TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpauieHus. MomeHT cuiibl. LleHTp TskecTu
PaBHOBecHe MaTepHuanbHON TOUKH.

97 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPIOTO TEJIA C 3AKPEIUIEHHONW OCBIO
BpaieHusi. MomeHt cuiibl. LIeHTp TsokecTn

08 Pemenne 3agau mo reme "MOMEHT CHIIBL. bubmuoreka [JOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe

29 "MexaHU4ecKOe IBUKEHUE bubnmorexa LHOK

. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas pabora no teme
30 "MexaHn4eCcKOe ABIKEHNE bubmmorexa [TOK
y . https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmmorexa [JOK
P YIRea. JHPYE https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMo/IeliCTBUE

39 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnnoreka [JOK
umimynsca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"

bubnnoreka [JOK
34 Mexanunueckas paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ffOb0a84



https://m.edsoo.ru/ff0af33c
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Pabora cuibl TsDKECTH, CUIIBI YIIPYTOCTH U

bubmuorexa [JOK

3 CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS IPU PABHOMEPHOM
JBIKEHUU TEJIa 110 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cas3b sHepruu u padboTsl. [loTeHnmanbHas
SHEPTUs
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «3ydyeHue 3akoHa bubnmnoreka [JOK
COXpaHEHUSI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edso0o0.ru/ff0b1858
42 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
kosnebaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKUil ¥ IPYKUHHBIN MasTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 KoJ1e0aHUM OT )KECTKOCTHU MPY>KUHBI U MaCChI bubmmorexa [OK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienne sHEPTUU PU MEXAHUUECKHUX
KoJIe0aHUsIX
JlaboparopHas paboTa <<Onpe;£eneHHe Bu6morexa [LOK
46 YacTOTHI U TIepro/ia KoneOaHui Mpy>KUHHOTO

MassTHHKa»

https://m.edsoo.ru/ffOblaec
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JIabopatopHnas padora «I[IpoBepka

47 HE3aBUCUMOCTH IIEPHUOA KOJIEOaHUI Ipy3a buGnnorexa LIOK
P Py3e, https://m.eds00.ru/ff0b197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BoJiHbl. CBOMCTBA
48 MeXaHU4YeCKuX BOJH. [IpoosbHbIE U bubmmorexa LIOK
P https://m.edsoo.ru/ff0b21fe
[IOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepenus "MexaHU4IeCKUEe BOJHBI
B TBEpI0M Tene. CelicMuieckre BOITHBI"
50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
53 "
UH(]pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
54 "3akoHBI cCOXpaHeHHs. MexaHnuecKue bubmmorexa [JOK
PAHCHID. https://m.edso00.ru/ffob25f0
KOJIeOaHMs U BOJIHBI
KonrtpomnbHas padorta no Teme "3aKoHbl
55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"
56 DNEKTPOMarHuTHOE IOJIE. bubnnorexka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "llkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue bubnuorexa [IOK

BJIGKTPOMaFHI/ITHI)IX BOJIH OJIA COTOBOI71
cBs3n”

https://m.edsoo.ru/ff0b2fe6
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Ypok-uccnenosanue "M3ydyeHue cBOiCTB

bubmuorexa [JOK
59 3IEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6e
MOOMIIBHOTO TeledoHa
60 Pemienue 3aau Ha onpeieIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIeKTpOMarHuTHasi Ipupo/ia CBETa. bubnnoreka [HOK
61 .
CxopocTh cBeTa. BoirHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
62 acnpocTpaHneHue csera. 3armenus CoiHIa u bubamorexa LOK
pacupoctp ' https://m.eds00.ru/ff0b3658
Jlynb1
3aKoH OTpaxxeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMECHCHHUE 3aKOHA OTPAKCHHUS bubmorexa LHOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4a OT yIJia MaJeHus Ha TpaHulle "BO3ayX-
crekso""
VYpoxk-koupepennus "McrnonpzoBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSI3b"
bubnuotexa [JOK
68 Jluna3el. OnTHYecKas Cuiia JIMH3BI 1

https://m.edsoo.ru/ffOb3f2c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

bubmuoreka [JOK

69 [TocTpoenue n3o0pakxeHUi B JIMH3AX httos://m.edsoo.ru/fob44da
JlabopaTtopHas padora "Ompeneiieaue
70 (bOKyEHOFI()) paCETOHHI/IH u oI:ITquCKOI?I CHJTBI bubmmorexa [JOK
8 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
npubopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "edexrsr 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
74 Herotona. CriokeHre CeKTpalbHBIX I[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3JI0XKEHUIO OENOro CBEeTa B CIEKTP U bubnuotexa [JOK
BOCIIPUATHUIO LIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH uepe3 1IBETOBbIe (PUIbTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: JKcIepcus, HHTeppepeHns U
mudpaxus"
77 Omnbitel Pesepdopa v mianeTapHasi MOJIEb bubnuotexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanne U MOrJIoNieHue CBETa aTOMOM. bubnnoreka [JOK
KBanTsl. JInHelyaTbie crieKTpsI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnmnoreka [JOK

WCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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bubmuoreka [JOK

81 PazuoaKTHBHOCTS H € Bk https://m.edso0.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubnmoreka [JOK

82
MOJIEITh https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIe peBpatienus. M30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemienue 3amgau o reme: "PagnoakTuBHbIE bubnmoreka [JOK
npespauieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana

86 Ypok-koHpepenius "PaguoakTuBHbIC bubnuorexa [JOK
U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3aps0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sijiep. CBsA3b MacChl bubnnoreka [JOK
U DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no reme "Anepusie peakuun”

90 Peakiiuu cuHTe3a M IeTICHUS sEp. bubnnoreka [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHS paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBBIE OPraHU3MBbI"

[TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe

92 "DneKTpOMarHuTHOE MOJIE. bubnnoreka [JOK
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

93 KonTponbhas pabota no teme

"DeKTpOMarHuTHOE MOJIE.
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DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
sBjeHus"

[ToBTOpenue, o606meHue. JlabopatopHbie

bu6mmoreka [IOK

94 1 1
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600IIeHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmnorexa [IOK
ﬁ) " 8 https://m.edso0.ru/ff0c2572

TennoBsie porecchl
IToBTOpenue, 0600IIeHNE. Perenue

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa [TOK
P . A https://m.edsoo.ru/ff0c2a22
"KIIJI TemmoBbIX aBurarenci'”

[ToBTopenue, 0600menue. Pemenne

97 aCUETHBIX M Ka4EeCTBEHHBIX 3aJ1a4 II0 TEME 1 bubnmorexa LHOK
p https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnnoreka [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTOpenue, 06061menue. Padota ¢ 1 bubnnoreka [JOK
Texkctamu 1o TeMe "Koiebanus 1 BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06061menue. Padota ¢ 1 bub6nuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u siaepHas 1
¢uzuxa"

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
IIPY 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBbIX BEJIWYMH, HUX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(dbopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUUYMHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCINYMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (PM3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (POPMYIBI U TPOBOIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHWM WCCIEIOBAaHUS BBLICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTBITHl 10 HAOIIONCHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nUecKkux  CBOWCTB  Te:  (DOPMYIHpPOBATH  TPOBEPSICMBIC
NPEIINOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEAJIONKECHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY U BBINOJIHATh HM3MEPEHHUS, CIEAysS MPeasIOKEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHONM  MHCTPYKIIMM: TIPU  BBIIOJHEHUH H3MEPEHUM
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3bplBaTh MNPUHIUMBI JCUCTBUS TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOAMTH TpUMEpPHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPAXx)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpelie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBCpHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B JPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIB30BAaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUM, aJeKBaTHO OIEHMBaTh COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM uucie GUu3NYECKue SIBICHUS B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUYECKUE SIBIICHHUA,
UCHONb3ysd (U3UYECKHE BEJIUYMHBI, NPU ONHUCAHUM MPABUIIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SBJICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 moruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EeHHBIX CBOMCTBA

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

1.7

peuaTth pacy€THbIe 3a1a4d B 2 — 3 IEHWCTBUS, UCTIOIb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpaBHMBATh IIOJIy4Y€HHOE 3HAaueHUE (PU3UUECKOW BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUEC, OUCHNBATH IPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUS, ACIATh BBIBOAbI

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

1.11

BBIIIOJHATH IPSAMBIE M3MEPEHHs C HCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPETHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IPSAMBIX HW3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUss  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

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

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS U3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMaTUYHbIM PUCYHKaM, COCTABJISATh CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPAaKTHYECKOTO  HWCIONB30BaHUS  (PU3MYECKHMX  3HAHUM B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3UYECKOTO COACPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

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

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro CoepiKaHusi, CIIPaBOYHbIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca (pU3MKH, COMTPOBOXK/IaTh BBICTYIUIEHNE TIPEe3EHTAaMEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA

1.2

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KalollleM MHpE, B TOM uucie GUu3NYECKue SIBICHUS B MIPUPOJE,




14

1.5

IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HWCHOJB3YEeMBIX  BEIHYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHUE SBICHUS M MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYallMid MPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBA

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

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYNBI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pELICHUs, IPOBOAUTH Pacué€Thl U OLICHMBATh PEATMCTUYHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO DPEUIMTh IMPH MOMOLIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIISATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
IIPOBEJICHUST MCCIECIOBaHMs, [ENaTh BBbIBOJbL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHUPOBATH BBIBOBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MPOBOJIUTH HCCIIEOBAHHE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM MCCICIOBaHHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJbTaThl C Y4€TOM 3aJaHHOM TMOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

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

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JyY, TOHKas JIMH3a, IIaHEeTapHas MOJElb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTU

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH pPEIIEHUH Y4eOHO-TIPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHGPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: O€30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpAaHEHUS 3J0pOBbS M COOJIOACHHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHPOpPMAIIMY HA OCHOBE UMCIOIIUXCS 3HAHWHA M JIOTIOJIHUTEIHHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coZiep KaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl POSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIONBb30BAaTh W3YYCHHBIM IOHATUWHBIA ammapar H3y4aeMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena JJIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckre SBICHUS: MEXAaHWYECKUE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbBL. M3MmepeHue (u3HUECKHUX
BenuuuH. @Dusmueckue mpubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHUE T'UIIOTE3,
9KCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTryeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
H#HiHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEll.
#H##Par###13mepenne TemrepaTypbl TpPH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHNU BELIIECTBA

2.1

#HH#Par###CTpoeHue BeliecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONbITHI, JOKa3bIBAIOIINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###|pmkenne  vactun,  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YacTUIl C TeMIepaTypoi.

BbpoynoBckoe nBmxenue, uddysus

2.3

B3anmoneiicTBre YacTHI BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




###Par### Arperatuoie COCTOSTHUS BEILIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSiAOB (C
ucronb30BaHueM pororpadmii).
2.6 #HHHPar###0nbITel 10 HAONIOACHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#HAHPar#H#0nbITl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JIBUKECHHE
#HH#Par###Cropocts.  CpenHsii ~ CKOpPOCTb  IIpHU
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHUu
JBUKCHUS
SBnenue nHepuuK. 3aKoH MHEpLUMU. B3auMmonelicteue
3.3 TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #i#Par###InotHocTs BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 ###HPar#t#IBnenne tarorenus u cuia tsbkectd. Cuna
' TSDKECTH Ha ApYyrux maHetax. Bec Tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #H##Par###Cnoxxenrue cuj, HANpaBJICHHBIX IO OJIHON
' npsiMoil. PaBHOAEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIs W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbIThl,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMCEphbl ABHXKCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B JKHBOH U HEXKMBOU mpupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUS U
YBCIIUUYCHUA JABJICHUS
I[aBJ'IeHI/IC raa. 3aBUCUMOCTh JaBJICHHUA Ta3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCIaMU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rapaaokc. Coobmaromumecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI

AtMochepa 3emsun u  aTMocepHOe JIaBICHHE.
[TpyyrHBI CYIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3eMIIH. OneIT Toppuuennn. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HaJ YPOBHEM
Mopst

N3mepenue atmocgepHoro nasineHus. [Ipubopsl ams

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTuueckue paboThI:

HccenenoBanue 3aBUCMMOCTH Beca Telna B BOJAE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTH YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TEJIO0 B JXHUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb  BBITAJIKHBAIOLIEH
CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMaA
IIOTPYKEHHOU B KUJKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  ompeneineHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOro JaBJICHHS Ha IKUBOM OPTaHU3M,

IIaBaHUE PbIO

411

TexHUuecKkne yCTpPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Tpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

52 MexaHndeckass MOIITHOCTD

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HaKIOHHAs

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunment

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

5 g [Tonnass mexaHnudeckasi SHEprus. 3aKOH U3MEHEHUSI U

COXpaHEHMsI MEXaHUYECKON SHEPTHH




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
pPaBHOMEPHOM JIBIJKEHUU Teja MO TOPHU30HTaJIbHOU
noBepxHOCTU. MccnenoBanue YyCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasnena JIeMeHTAa

TexHuyeckue YCTpOICTBA: pbluar, MOJBIKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE

MCXaHU3MEbI B 6BITy

IIpoBepsiemble 31eMEHTHI COePKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

Teopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHUsL. CriocoObl  M3MEHEHUs

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3JIy4YeHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
6.11 [lnaBneHue ©  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
. BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOTO JBUTATENs. TEeIIOBBIC ABUTATENIN U 3aIUTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
H#HHHPar###0nbITEI 10 OOHAPYKEHUIO JCHCTBUS CHUIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEI 0 BBIPALIMBAHUIO  KPHUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBieHus BO3ayxa B OaJuioHe

HIIpULA.




#HHHPar###0nbIThl, NEMOHCTPUPYIOUIUE 3aBHCHUMOCTD
JaBJICHUSI BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###Habmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIONepeaadyn U padoThl
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOMBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEINIOOOMEHE C HArpeThIM
METATMYECKUM LUITUHAPOM.

###Par#H#OnpeneneHue  yAenbHOM — TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###Onpenenenue  OTHOCUTENBHON BIIAXKHOCTH
BO3/1yXa.

#HH##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUS JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TOBEPXHOCTHOE
HaTsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckue yCTpOMCTBA: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onexktpuszanus Tei. J[Ba poja 3JeKTPpUUECKUX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb

7.3 anekTpudyeckoro mois. llpuHnun — cymepro3unun
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia

- DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. ICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax

. OnekTpuueckass nenb. Cuia ToKa. ODJIEKTPUUECKOE

' HaIpsiKEeHUe
29 CormnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma aJig y4acTka 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHEHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenua

213 DNEeKTpUYeCKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoelicTBrEe MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

7.15
3HAUYCHHE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe TMOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SIBiaeHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4EHUs
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIrun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MTOCTOSTHHOTO TOKa.

W3mepeHue u peryInupoBaHHUe CUIIBI TOKA.

H3mepeHnue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepraa.
IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN TpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapaIeIbHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 pe3UucTop.
OnpeneneHre MOITHOCTH — JJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJTBI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT

HanpspbkeHus Ha Held. Onpenenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJCHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OObBEIWHEHUH U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHUs ToKa B Karymke. M3ydeHue
JIEUCTBUSI MAarHUTHOTO TIOJIE HA MPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBJICHHUS B TPHUPOAE: DIECKTPUUYECKUE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMiu, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJISL LTS )KU3HU Ha 3eMite, TOJISPHOE
CHUSTHHE
TexHu4ecKkrue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUUECKON SHEPTHUH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH
MOCTOSTHHOTO TOKa, TeHEPaTOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbie TIEMEHTHI COIEPIKAHHS
pazzaena HIIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA




Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
#H#Parf#HHepaBnomepHoe IPSIMOJIMHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella IpU
HEPaBHOMEPHOM JIBUKECHUU
8.5 VYckopeHue.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE
' JIBIOKEHUE
8.6 ##HPar###CrobomHoe nanenue. OnbITel [ anumes
#H##Par###PaBHoMepHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora obpamienus. Jluneitnas u yrimonas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHNE
8.8 [Tepssiit 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#HPar###] [puHuMn cyneprno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#Par###Cunia TpeHus: CUJla TPEHUS CKOJIbXKEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
814 #HA#Par#H##Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaICHUS
815 IBwxenne mmaner Bokpyr Comunma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue MarepuanbHOM  TOYkKH. AOCONIOTHO
' TBEPIOE TEIIO
317 ###Par###PaBHoBecre TBEPAOTO Tela C 3aKPEIIEHHON
' ocblo BpateHus. MomeHT cuisbl. LleHTp TsbxecTn
8.18 Nmnynec Tena. Ismenenue ummyinsca. mnynsc cuiiel
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar#t#PeakTuBHOE IBIKEHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PaGora cun Tskectn, ympyroctd, TpeHus. CBs3b
SHEPTUuu 1 paboThl
[loreHunanbHass dSHeprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o0

KMHETUYECKON SHEPrUu
HAHPar####3aKoH coxpaHEeHUsI MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboThI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIBKEHUs Opycka
WIK JABWKEHHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHyue yCKOpeHUs Teja Npyu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIU NPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH O[THAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIbXKEHHS OT CHJIBI HOPMAQJBHOTO JIABIICHHS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Ormnpenenenne XECTKOCTH NpyxkuHbl. OnpeneneHue
paboThl CHIIBI TPEHUsS MPU PABHOMEPHOM JBHKCHUU
TeJla M0 TOPU3OHTAIBHOM MoBepXHOCTU. OnpeaeneHue
paboThl CHIIBI YIOPYTOCTH TMPH MOABEME Tpy3a C
UCTIONIB30BAaHUEM  HEMOJBIKHOTO W TIOABIIKHOTO

OJIOKOB

8.28

du3nueckue SBICHUS B OprUpoaAc: NPHUIIMBBI U OTJIIUBEI,
JABMKCHUEC INIIAHET ConHeynoi CHUCTEMBI, PCAKTUBHOC

JABWIKCHUC )XUBBIX OPIraHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, paKeThI

9

MEXAHWUYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe NIBIDKCHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEOaHWH: TepUoja, YacToTa,

aMININTyda

9.2

MaremaTuyecKuii U TNPYXKUHHBIA  MasiTHUKH.
[IpeBparenrie  SHeprUM  HOPU  KOJIEOATEILHOM

JABMXKCHUU

9.3

9.4

9.5

3aryxaromue koiebanus. BeiHykneHHble KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBa MeEXaHUYECKHX
BoJiH. IlpomonbHble M momepedyHbie BOJIHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpa)keHHE 3ByKa

9.6

NHudpa3Byk U ynbTpa3Byk

9.7

[TpakTudeckue paboOThI:

Ormpenenenne 4YacTOThl W TMepUoja  KoJieOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacToThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

HccnenoBanne 3aBUCUMOCTH TIepHOJa KOJIEOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
WccnenoBanne 3aBUCMMOCTH TIepHOJa KOJI€OAHUM
MPY>KUHHOTO MasTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoJeOaHul rpy3a,
MOJBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
NpYKUHBI.  VI3MepeHue  yCKOpeHHsS  CBOOOJIHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUPOAC: BOCIIPUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiicMUUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DIEeKTPOMAarHUTHOE 10JI€. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHasi npupoja ceera. CKOpOCTh CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTyeckue paboOTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIBHOTO TesieoHa
dusnueckue sBIEHUS B INpUpPOJE: OHOIOrHYECKOe
10.5 JNecTBUE  BHIUMOTO,  yIbTPaQHUOJETOBOTO |
PEHTI'€HOBCKOT'0 U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 ITpsimonuHEITHOE pacIpocTpaHEHHE CBETa
113 Otpaxkenune cBera. [limockoe  3epkano. 3akoH
' OTpaXeHMsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH IIPEJOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TeJecKona
117 ['ma3 kak onTuyeckas cucreMa. bIU30pykocTh H
' JAIIbHO30PKOCTh
118 Pasnosxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.
' CrnoxeHue CeKTpallbHBIX 1IBETOB. Jlucrepcus cBera
[TpakTiueckue paboThI:
#H#Par###ccnenoBanue 3aBUCUMOCTU yriia
11.9 OTPa)KEHHUS CBETOBOTO JIy4a OT yIJia MaJCHHs.
HH#Par###113yueHne XapakTepUCTHK H300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.




12

#H#Par###1cciienoBanre 3aBUCUMOCTH yria
NpPEJOMJICHUSI CBETOBOTO JIydya OT yIja MaJCeHUs Ha
IPaHUIIE «BO3IYX — CTEKIIO».

#i#Par###lonyuenne M300paKeHUH C  TMOMOIIBIO
coOuparomieil JINH3BI.

###HPar##Onpenenenne (HOKyCHOrO pacCTOSIHUS U
OIITHYECKOMN CUIIBI COOMPAFOIIEH JINH3BI.
HHHPar###OnbITEl IO pa3NioKeHUIO OeJoro cBeTa B
CIIEKTD.

H#AH#Par####OnbITEl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUU Yepe3 IBETOBbIE (PUITBTPHI

duznyeckue SABJICHUS B IpupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuuecknue  yCTpOMCTBA:  OYKHM,  MEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pesepdopna u minanerapHas Mojienb aTroma.
' Mognens aroma bopa
129 Hcnyckanue W TMOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3mTyyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmopnens
' aToMHOrO siapa. M30Tomnsl
198 PannoaktuBHble npeBpaiienud. [lepuoa nmomypacnaga
' ATOMHBIX €D
126 SnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3aps0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snaep. CBsa3p Maccsl M
12.7
SHEPTUU
128 Peakuuu cuHTe3a u geneHus sgep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SnepHas osHepretuka. [lelicTBUE pagMOAKTUBHBIX

U3ITy4YeHUH Ha KUBbIE OPraHU3MbI




12.10

12.11

12.12

[TpakTuueckue pabOTHI:

HaOmtoieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usnueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZ0aKTUBHOE W3JyYEHUE NPUPOJIHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUN HA OpPraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremooOpasywoled poiu (UMK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS 10 ONHMCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHnue ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U
MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAbHbIE U YMINPUYECKUE 3aKOHBI
YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHHSI TPABHJT 0€30MAaCHOTO TPyJa: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSITENbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 TaHHOTO Habopa 00OpYAOBaHUS IO UHCTPYKIIMHU, OTIUCHIBATH XOJ
OIIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIUH,
BBIUUCIIATh 3HAUYEHUE BEJIMYMHBl M aHAJIM3UPOBATH IOJyYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

IIPOBEJICHUE HECIOXKHBIX OSKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUM;
CaMOCTOSITEJILHO COOMpaTh HSKCHEPUMEHTAJIbHYK) YCTaHOBKY U
MIPOBOJAUTH  HCCJENOBAaHUE IO  HUHCTPYKLUUHU, IPEACTABIAThH
MOJTyYEHHbIE 3aBUCUMOCTU (DPM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEI0, MOJIETH CTPOCHHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE CHUTyalludl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nvecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHHIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLIEHUBATh PEATMCTUYHOCTH IOJIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKICTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYECKHX SBICHHSIX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUu ¢  OBITOBBIMH  NPUOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0POBbS M COOJIOJCHHS HOPM
JKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUs W TPEACTaBICHUS WHGOPMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3qaBaTh COOCTBEHHBIE TMHUCHMEHHBICE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 ITO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe nBWKeHue. MarepuanbHas Touka. Cuctema otcuéra.
. OTHOCHUTEILHOCTE JABUXXCHUS
PaBHOMepHOE U HepaBHOMEpHOE BMkeHHE. CpenHss cKopocTh. Popmyna
1.2 JUIS1 BBIYMCIICHUS CPEIHEH CKopocTH: V = S/t
PaBHOMepHOE NIPSIMOJIMHEHHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela
OT BPEMCHH B CITydae paBHOMEPHOTO MIPSIMOJIMHEHHOTO JABMYKCHUS
13 x(f)=x,+vt
I'paduku 3aBHCUMOCTH OT BPEMEHH Ui MPOCKIMH CKOPOCTH, MPOEKINU
MepeMenIeHus, MyTh, KOOPIWHATHl MPU PABHOMEPHOM NPSIMOIHMHEHHOM
JBUKEHUH
3aBUCHUMOCTh KOOPAMHATHI Te€Jla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
pr[MOJ'II/IHGI\/'IHOFO JABUXXCHUS:
2
Se(f) =vo, #1+a ;
2
@opMyIIbl I TPOEKIUHU NTEPEMELIEHUS, IPOEKIIMU CKOPOCTH U IPOEKIUU
YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKEHHUH:
i'2
14 .sx(r)=v{,x-r+ax-3.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£‘.'I.S'_T
I'padviku 3aBUCUMOCTH OT BPEMEHH JJISl IPOEKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, IPOEKIUU MEPEMEIECHUs, KOOPAUHATEI IIPU PaBHOYCKOPEHHOM
MPSMOJTUHEHHOM JBUKCHUH
CBoboaHoe nagenue. opMyIibl, OMUCHIBAIONINE CBOOOIHOE Ma/IEeHUE Tea
15 10 BEpPTUKAIM (IBIKEHWE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO

noBepxHocTu 3emin). I'paduku 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKLIUU




YCKOPE€HHA, IPOCKIUN CKOPOCTH U KOOPAWHATHI IIPHU CBO6OI[HOM naacHuu

TEJa [0 BEPTUKAIU
CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2R
L=
T

LenTpocTpemurenbHoe yckopenue. HanpaBienue e HTpOCTPEMUTEILHOTO

1.6 yckopenusi. opmyia [uist BBIYMCIECHUS YCKOPEHMUS:
2
L
WTR
®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpPAIICHUS:
V= !
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI,

JIEWCTBYIOLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHHe IIOKOA U TPEHUEC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYHUCJIICHUA MOAYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 F_=u-N
- H
Hedopmarus tena. Yopyrue u Heynpyrue nedopManuy. 3aKOH YOpyroi
nedopmaruu (3akoH ['yka):
113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=g.—1 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
1.14
dopmyna sk BEIYACICHHS CUJIBI TSDKECTH BOM3M mMoBepXHOCTH 3emuu: F
=mg.
JBwxkenue mnanet Bokpyr Comnnina. [lepas kocMuyeckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynec Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucrtemsl Ten. M3menenne umiynbsca. IMIynbe CUiibl
3aKOH COXpaHEHUs UMITYJIbCA JUI 3aMKHYTOM CUCTEMBI TEN:
1.16 P=nyUy +i, Uy =const
PeaxTnBHOE ABMKEHIE
Mexanunyeckas padota. @opmMyra /151 BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
118 Kunernueckas n noreHumanbHas sHeprusa. Gopmyina sl BBIYUCICHUS

KUHETUYECKON DHEPIUH:




1.19

HE‘JE
By

Teopema o kuHeTuyeckoi sneprun. opmyna 1Jisi BEIYUCICHUS

HOTGHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,=mgh

Mexannyeckas dJHEeprus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXPAHEHHUS MEXaHUUYECKOM 3HEpPTUu B OTCYTCTBHE cUJi TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpU HAJITUYUHU CUJIbI TPCHUA.

1.20

1.21

1.22

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHure TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBépZ[OFO TCIa:

_F

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuyeckoe AaBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

DP=pgh+p,

3akoH [lackans. ['uapaBnudeckuii mpecc




1.23

3akoH Apxumena. dopmyna i OnpeneieHUs BBITAIKUBAIOIICH CHJIBI,

JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM T'a3:

Fam =PEV

VcaoBue naBanus tea. [lnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannyeckue KosieOaHus. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

1.26

1.27

1.28

1.29

Marematuueckuil U NPYKUHHBIA MasTHUKU. [IpeBpalieHre sHEpruu npu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue konebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHe BOJIHEIL. HpOI[OJ'ILHLIe U IMOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI

U CKOPOCTh PaclpoCTPaHCHHS BOJIHBI:

L=v-T

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI HA TPAHULIE
IByX cpel. H(pa3Byk u ynbTpa3ByK

IIpakxmuueckue pabomul

N3mepenue cpeHeN MIIOTHOCTH BEILIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH
NPYXUHBL, KO3()(UIIMEHTAa TPEHUS CKOJBXEHUsS; padOThl CHJIbI TpEHUS,
CHJIBl YIPYTOCTH; CpeJHEeH CKOpOCTH JBHXKEHHs Opycka MO HaKJIOHHOMN
IJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JBHKEHUU 10 HAKIOHHOM IMJIOCKOCTH;
4acTOThl U MEpHoja KojeOaHUl MaTeMaTHUYeCKOro MasiTHUKA; 4acTOThI U
nepuoja  KosnebaHUMl  NPY)KMHHOTO  MasTHUKA; MOMEHTa  CHJIbI,
JIEMCTBYIONIETO Ha phlyar; paboThl CUJIBI YIPYTOCTH MPHU MOABEME Tpy3a C
MTOMOMUIBIO0 HEMOJBHKHOTO 0JI0Ka; paboThl CUJIBI YIIPYTOCTH MPHU MOABEME
rpy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00bEMa MOrpyKEHHOMN
4acTH Tejda U OT IUVIOTHOCTU KXHUAKOCTU; HE3aBUCUMOCTH BBITAJIKNBAIOIIEH
CWJIBI OT MAacChl Teja; CHUJIbl TPEHUS CKOJIbKEHHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUS U OT poJia NMOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
MIpYXXHUHE, OT CTeNeHu JedopMallui NMPY>KUHBL, YCKOpEHUs: OpycKa OT yria
HAKJIOHA HAampaBIAONIIEeH; nepuoga (YacToThl) KOJICOAHUN HUTSIHOTO

MasTHHKA OT IJIMHBI HUTH; IICPUOJa KOJIeOaHM IPY>XUHHOTO MassTHHKaA OT




Macchl Tpy3a MU KECTKOCTU MPYKUHBI, HCCIEIOBAaHUE HE3aBHUCHUMOCTH
neproja KoJieOaHWii HUTSHOTO MasTHHKa OT Macchl Tpysa. lIpoBepka

YCJIOBUA paBHOBECH pblyara

Qusuueckue aenenus 6 npupooe. NPUMEPbl JIBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B XMBOM U HEKHUBOW INPUPONE, NEHCTBUE CUIIbI TPEHHUS B

IprupoaAc N TCXHUKE, MMPUIUBLEI U OTJIHMBBI, IBUKXCHHUEC ILIAHCT ConHeynon

1.30 CHCTEMBbI, PEaKTHBHOE IBM)KEHHE J>XHMBBIX OPraHM3MOB, pbhIYard B TeJe
YeJIOBEKa, BIMSHME aTMOC(EpPHOro JaBJI€HHUS Ha KHUBOM OpraHU3M,
IUTaBaHuE pbIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSCEHHE,
celicMUYeCcKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea. CIMJOMETp, JaTYUKU MOJIOKEHUS, PACCTOSHUS
U YCKOPEHUs, TUHAMOMETp, MMOALIMITHUKH, PAKEThl, pblyar, MOJABMKHBIA 1

131 HETIOJBYKHBIN OJIOKM, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,

' coOOWIAONIUeCsT COCYlbl, YCTPOMCTBO BOAONPOBOJA, TI'MIPABIMUYECKUI
Ipecc, MaHOMETpP, 0apoMeTp, BBICOTOMEp, MOPILIHEBON HAcoc, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpHHM CTPOEHUS

2.1 BemiecTBa. Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlecTBa. Kpucramuinyeckue u amopdHsle Tena

25 JIBikeHne wvacTull BemiecTBa. CBs3b CKOPOCTU JBMKEHHMSI YacTHUIl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iMppy3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemnoBoe paciimpeHue u cxxatue

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sHeprus. Paborta u Teruionepenaya Kak crocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTrUuU

2.7 Bunp! Temonepeaaun: TeIUIONPOBOTHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanme wu oxmaxaenue Tten. KomudecTBO TEmIOTHL Y eibHas
TEILNIOEMKOCTb:

2.8

O=cm(t,—1,)
29 3aKOH COXPAHEHUs YHEPIUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIIOBOIO

Oairanca:




O +0,+..=0

2.10

Hcnapenue u konaeHcamus. Mizamenenre BHyTpeHHEN YHEPTUM B MpoLiecce
WcnapeHuss U KOoHAeHcauuu. KuneHuwe >XUAKOCTU. YIelnbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTtn BO3ayXa

212

[InaBnenue u kpucramiuzanus. V3MeHeHue BHYTpPEHHEW HSHEPruul INpU

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

A=<

m

2.13

BHYTpeHHSISI OHCPIruA CropaHusa TOILJIMBA. YaennHas TemiaoTra CropaHu:a

torumBa: q = Q/m

2.14

2.15

2.16

[Tpunuuns! pabots! Temnosbix aurateneii. KI1/[ rerosoro asurarens

IIpakxmuueckue pabomul

W3mepenne ynenbHONM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LIMIIWHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl
(GuKCUpOBaHHON Macchl, B KOTOPYIO OIYIIEH HarpeThlii IMIUHID;
KOJIMYECTBA TEIJIOTHI, OTJAAHHOTO HArPETHIM LIMJIMHAPOM, I1OCJIE OITYCKaHUs
€ro B BOJy KOMHATHOH TEMIIEpaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
YAETBbHOM TEIUIOTHl IJIaBieHUs Jbaa. lccrienoBaHue u3MeHEHUHs
TeMIepaTypbl BOJbI IPU PA3IUYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA MpU

CMENIMBAaHNUH XOJIOJHOW U ropsiuei BOJBI; MPOLECca NCTIaPEHUS

Qusuueckue selenuss 6 npupode: TIOBEPXHOCTHOE HATSDKECHHE W
KallWJUISIPHBIC SIBJICHHUSI B TIPUPOJE, KPUCTAUIBI B TPUPOJEC, U3IYUCHHUE
ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

2.17

Texnuueckue ycmpoucmea: KalWUISAPbl, IPUMEPHI  HUCIIOJIb30BAHUS
KPHUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETp, HATUYMK TEMIIEpaTypbl, TEPMOC,
crcTeMa OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, HapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1

BHGKTpI/IBaHI/IH TECII. ,Z[Ba BHUJIA DJICKTPUUCCKHUX 3apsaa0B

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nojue. Hanpsx€HHOCTh anekTpudeckoro mnosid. [IpuHiun
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsaoB. [[eficTBUE 3JIEKTpUYECKOro MOJsS Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTostHHBIN 351eKTpUUuecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuia
ToKa. Hampsixenue.
3.6 | =q/t,U=A/q
DReKTpUUecKoe COIPOTHUBIICHUE. Y nenvHOE INEKTPUUYECKOE
COIPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma st yuactka snekrpuyeckoi nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOHUKOB PAaBHOTO COMPOTUBIICHHUS:
U=U;:I=1+1; Rzﬁ.
2 2 2
CMeniaHHbIE COEJUHEHMS IPOBOIHUKOB
PaGota u mourHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarauTHOE 1MoJe MPSMOTO MPOBOJHMKA ¢ TOKOM. JIMHHMM

MAarHUTHOM UHIYKLIIHHU




MarauTHoe I10JIe TTOCTOSHHOI'0O MarHuTa. B3aHMOHeﬁCTBHC IIOCTOAHHBIX

3.13
MarHuTOB

3.14 JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM

3.15 OnbiTel apanes. SABneHue 3eKTpoOMarHuTHON uHAyKIuu. [TpaBuiio Jlenna
IIpaxmuueckue pabomol
H3mepenne 3IEKTPUYECKOrO COMPOTHBICHUS PE3UCTOpPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IPOBOJHHUKE
(pe3ucropbl, IamMmouyka), OT HANOpPsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBHCUMOCTH CONPOTHBICHHUS OT JJIMHBI MPOBOJHHMKA, IUIOMIAIN €ro
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUSI.
[IpoBepka  mpaBuWina  Aus  OJCKTPHYECKOTO  HANPSOHKCHHUS  TIPU
MOCNIEI0BATEIbHOM COEAMHEHUH TPOBOJHUKOB; TMpaBWia M CHJIbI
AJIEKTPUUYECKOTO TOKA TPU MApaLICIIbHOM COCIMHEHHH IPOBOJIHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qu3zuyeckue A61eHUs 6 npupooe: SIEKTPUUYECKUE SBJICHHS B aTMmocdepe,

3.17 ANIEKTPUYECTBO KMBBIX OPTraHMW3MOB, MAarHUTHOE TMose 3emid, apeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS1 SKU3HU Ha 3emMiie, TOJISIpHOE CHsIHUE
Texnuueckue ycmpoticmea: 31EKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DIIEKTPUUYECKOW OSHEPTHH, DSJICKTPOOCBETHTENBHBIE MPUOOPEI,

3.18 HarpeBaTeNbHbIE AJIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
MPEOXPAaHUTEIH, DIIEKTPOMATHHUT, JIEKTPOJIBUTATENb TOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygaeBast Mmojienb cBeta. [IpssMoTHHEHHOE pacipOCTpaHEHNE CBETa

3.21 3akoH oTpaxxeHus cBerta. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

3.94 JInnza. Xoxa nydeit B nuH3e. DOKyCHOE paccTossHUE JTUH3BL. OnTudeckas

- cuia nuH3el D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKUE TPHOOPHI
IIpaxmuueckue pabomol

3.26 #i#Par###l13mepeHre oNTUYECKON CHIIBI COOMpAroNIe TMH3bI; (DOKYCHOTO

paccTosiHUAs cOOMparomeld JIMH3bI (10 CBOWCTBY pPaBEHCTBA pa3MEpOB




npeaMera M HM300paKeHWs, KOrjaa TpPEeJAMET pacloioKeH B JIBOHHOM
¢dokyce), moKazarens MpeJIOMIICHHUs CTEKIIA.

#H##Par###lccnenoBanue CBOMCTBA  M300pa)K€HUsS, IOJYYCHHOTO C
MTOMOIIIBI0 COOMPAFOIICH JTMH3BI, U3MEHEHUS (DOKYCHOTO PacCTOSHUS JABYX
CIIO’KEHHBIX JINH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JTy4ya OT yriia

MmaacCHusA Ha rpaHUulC «BO3AYyX — CTCKIIO»

Qusuyeckue asnenusi 6 npupooe: 3atmenus ConHua u JIyHbl, 1BETa Tel,

327 ONTHYECKHUE SBICHHS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, (OTOANIAPAT, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
41 PamuoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuuu anbda-u
' Oera-pacrana
42 OmnsiTel Pezepdopna no paccesuuto anbha-gacrtui. [Inanerapuas mMomens
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30To1bI
4.4 [Iepnon nonypacnaaa aTOMHBIX sA€p
4.5 SAnepHsble peakiu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 U MacCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIM pPaIMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE M3JIy4YE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOT, WHIAMBHIYaTbHBIN TO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa




