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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsICT Hauboliee SCHBIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

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

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepUH U PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

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

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

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

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

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

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

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

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

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

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 JacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeeNIO).

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



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

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

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JIaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexann3mMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTaJIbHOM IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaurBaHMe U KaNWUISIPHBIE sBJICHMS. TerIoBoe pacClIMpeHNe U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

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

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

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

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



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHa.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. 3MepeHne 371eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y pa3JIeJICHNH.

HccnenoBanne neMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

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

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

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

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

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WU JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAa4aJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuS U BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT MaccChl rpy3a.

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

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

7. W3mepenue yckopeHusi CBOOOHOTO TaeHUS.

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

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

Pa3gen 11. CBeToBbIE IBJICHHUS.

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

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
najIeHusl.
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2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

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

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIIei
JIMH3HIL.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

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



Paznen 12. KBanToBbBIC SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOIO (oHAa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JI1 CUCTEMATHU3alu1
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUH BCETO Kypca (PU3MKH, a TaKkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00ydyaromuxcsi, BRIOPABIIUX ATOT
y4eOHbII IpeIMeT.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITENRHOCTHBIN XapaKTeP JAHHOTO pa3/eia peaanu3yeTcs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBIMOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pACO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe3o0macHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOdeCcChid, CBI3aHHBIX C (YU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUS 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

e - [UJTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMSAHHMS Ha OKpYXaroUlyk Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

MCII0JI30BaTh BOIPOCHI KAaK MCCIIEA0BATEICKUI HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TMPECTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

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

Camoopranuzamnus:

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

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



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

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, PABHOACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (AudQdy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (OJoka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JABMKYILETOCS Tela OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaxX (DU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTo CoAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiadeTb Npu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHCclie MyOJIMYHO JIeJaTh KpaTKue COOOIICHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeNOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.

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

UCITOJIB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IIIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuila
TOKA, DJJEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UUYECKUX BETUUHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKECHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPUA 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYpPhl KUIKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

MPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHHMK, OT HAOpsDKEHUs] Ha  MPOBOJHMKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUI€ TaOJHI] U TPa(UKOB, 1€1aTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3auyas
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1 obecriedeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBHE pPAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLNIN CYNEPHO3ULUMHA CWJI, NPUHUUII OTHOCUTEIbHOCTH [‘anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MAaCCOBOT'0 YUCEN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjla MaJCHUs W yria MPeIoMJICHHs OT YIJa
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJTyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



MCITI0JIB30BaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-MOMYJIIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 ®dusnka - HayKa 0 IPUPoAe 2
Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 du3nyeckne BeININHBI 2 1 nomotexa O
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. IleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHUE BEHIECTE https://m.edsoo.ru/7f416194
) JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHble COCTOSIHHS BEIeCTBa 2
P - https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 MexaHndueckoe OBIKEHIE 3 bubmorexa LIOK
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

bu6mmoreka [IOK

3.2 nu 4 1
HEPLIA, Maccd, [IIoTHOCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 2
3.3 Cuna. B can https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paznea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
’ TelaMH, JKUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 5
Jlapietine KIAKOCTA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChepHOe AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHeEprus
bu6nmoreka [JOK
5.1 P 3 1
860Ta 1 MOIIHOCT® https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1 1
> POCTBIC MEXAHHMIMBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
33 CXAHHACCKad SHEprid https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

Kosau4vecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (1upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. TenioBble siBJIeHUS
1.1 CtpoeHue U CBOMCTBA BEIlIECTBA 7 bubmorexa LHOK
' P H https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 | bubnuoteka [JOK
) W UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 2
OCTOSTHHBIN AJIEKTPUIECKHI TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
2.3 MarsuTHsIe SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 C) 4
JICKTPOMATHITTHA HIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUsI
11 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
N bu6 OK
1.2 BsaumonelictBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHbBI COXpaHEHUs 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannudeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [IOK
2.1 MexaHnndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpOMarHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBbIe ABJICHUSA



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

bu6mmoreka [IOK

4.1 3 6 2
AKOME pacTpocTpatciin coeta https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIuH3BI 1 onTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bu6mmoreka [IOK
4. P 2
3 a3jokeHue 0eoro cBera B CIIEKTP 3 https://m.odsoo.r/7f4 lada6
Hroro no pazgeny 15
Pasnen S. KBaHnTOBBIC SIBJICHUA
bu6mmoreka [IOK
1 n 4 1
5 CITyCKaHHE U TOTJIONIEHHE CBETa aTOMOM https://m.cdsoo.ru/7f41a4a6
bubmuorexa [JOK
52 6 1
CTpoeHie ATOMHOIO A1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 AAnepisie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
U3YYeHUS

DJIeKTPOHHbBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®duznka — HayKa O NpUpoJie.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4YnuKa TeMneparypol”

Kax ¢usuka u qpyrue ecteCTBEHHbIE
HAayKHU U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIeIeH

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

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: 1aJbHOCTh NOJETA
11apuKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAJILHO, TEM OO0JIbIIIE, YUeEM
OoJibIIIe BBICOTA ITyCcKa"

Ctpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubnmorexa LHOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JIBH>KeHUEe 4acTUIl BEIIESCTBA bubnmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
pacIIupeHus Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b Mex1y cBOWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoreka [{OK
aTOMHOMOJIEKYJIIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOoCTH arperaTHbIxX
COCTOSIHUU BOJIEI
Mexanudeckoe IBIKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6mmoteka IIOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
P P https://m.edsoo.ru/ff0a079¢
14 Pacuer myTH ¥ BpeMeHH ABIKESHUS bubmorexa LHOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubnuotexa [JOK
15 B3anmopeiicTBre Ten Kak npuynHa

HU3MCHCHUA CKOPOCTU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



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

16

IImotHOCTE BemiecTBa. Pacuer
Macchl ¥ 00bEMA Tejla [0 €ro
IUIOTHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0fee

17

JlabGopaTopHas paboTta
«OrmpeniesieHue MmIOTHOCTH TBEPIOTO
Tena

18

Pemenue 3agay no teme
"ITiroTtHOCTD BemecTna"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0al23¢c

19

Cuna xak XxapakTepuCTHKa
B3auMoeiicTBus Ten. Cuma
yrpyroctd. 3akoH ['yka

20

Jlaboparopuas pabora «/3ydcHue
3aBUCHMOCTH PACTSKCHHS
(nedopmanuu) Ipy>kKUHBI OT
MPUIIOKCHHOMN CHITBI»

21

SBnenune Tarorenus. Cuia TSHKECTH

22

CBs13b MEX]ly CHIION TSAXKECTH U
Mmaccoii Teia. Bec Ttena. Pemenne
3aza4 o reme "Cuia tsoxkect"”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0al 778

23

Cuna TsHKeCcTH Ha APYTux IJIaHETax.
dusznueckue XapaKTCPUCTHUKU
IIJ1aHCT

bu6nunorexa LIOK
https://m.edsoo.ru/ff0al1502

24

N3mepenne cuit. JluHamomeTp

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778



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

26

CrnosxeHue IBYX CHJI, HallpaBJIEHHBIX
10 OJHOM MPSIMOM.
PaBHOelicTBYIOIIIASA CHIT

bubnunoreka LIOK
https://m.edsoo.ru/ff0ala70

27

Permrenue 3agad mo reme
"PaBHonelicTBYIOMIAs CHIT"

28

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabora «/3ydcHne
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIBKCHUSA OT CUJIbI 1aBJICHUA U
XapakTepa COMPHKACAIOIINXCS
MOBEPXHOCTEH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aiad Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CUJIIBI

31

Pemenue 3amau mo remam: «Bec
tena», «['padhuueckoe n3odpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAs CUIDY

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

32

KonTponbHas paboTa mo Temam:
«MexaHndeckoe IBHKEHHEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I'paduueckoe nzo0paxkeHue Cuy,
«CHITBI»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUUCHUA JaBJICHUSA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JaBieHwne raza. 3aBHCUMOCTD

bubnunoreka LIOK

34 aBJIEHUS Tra3a OT 00bEMa
a ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaya naBieHust TBEPALIMUA
P P bub6nmoreka IIOK
35 TeJaMU, JKUIKOCTSIMHI U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akou Ilackans
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHICTBUEM CHJIBI bubnnorera [IOK
A https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3agau o teme «JlaBienue bubnuoreka [{OK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmaronirecs: CoOCyIbl
Haom A hitps://m.edsoo.ru/f0a2970
39 I'mopasnuueckuii mpecc bubnmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
’KHUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
CYIIECTBOBAHUS BO3IYIIHOHN
41 O}6IOJ'IO‘H(I/I 3emMin 3aB};ICI/IMOCTL bubnmorexa OK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJl ypOBHEM MOPsI
4 Bec Boznyxa. AtmocdepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnmnorexa [JOK

nasienus. OneiT Toppuuennu

https://m.edsoo.ru/ff0a2da8



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
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https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTBH aTMOC(HEPHOTO

44 JABJICHUS OT BBICOTHI HaJl ypOBHEM BH6J'IHOTeKa HOK
MopS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. Atmocdeproe bubnmnoreka HOK
JTABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agad mo reme
"ATtmocdeproe nasieHue”
JleiicTBHE KUAKOCTH U Ta3a Ha Bu6morexa [IOK
47 HOTPYIEHIOE B HHX TENO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabora
43 «Onpenenenue BbITAIKUBAIOLIEH Bbu6moteka [JOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJAKOCTb)»
JlaboparopHnast paboTta 1mo Teme
«HccnenoBanue 3a].3'I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
49 Tela B BOAC (T,T 0bnema https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJKOCTh YaCTH
Tena»
50 [TnaBanue Ten bubmmorexa [TOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHHE JIOJKU U
omnpezeiIeHuE €€
rpy30M0abEMHOCTH"
5 Pemenne 3agau mo Temam: bu6nunorexa LIOK

«IlmaBanue cyos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
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

BosznyxomnaBanue», «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexannyeckasi pabora

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

Mountgocts. EquHuIBEI MOIITHOCTH

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

55

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
MoIbEME 110 IecTHHUIE"

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBeCcHE cui Ha ppiuare

57

KonTponbhas padota no teme
«JlaBneHue TBEpABIX TEN,
XKHUJIKOCTEH U Ta30By /
Bcepocculickas npoBepodHas
pabota

58

PezepeHbiiil ypok. Pabora ¢
TeKcTaMu 1o TeMe «/laBneHue
TBEPJIBIX TEJN, KHUJKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepouHas
pabota

bubmmoteka IIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlabopaTopHas pabota
«HccnenoBanue ycioBHi
PaBHOBECHSI phIUara

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3agad mo teMe «Y CIOBUS
PaBHOBECHSI pbIUaray

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Koaddumnuent nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

0.5

62

Pemenue 3agau mo teme "Pabora,
MottHocth, KIT/1"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas dHeprusi.
Kunernueckas u noTeHaibHas
SHEPIUs

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

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
W3MEHEHMS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHWM TeJja 110 HAKIIOHHOM
mockocty"

66

KonTponbHas pabota mo Teme
«PaboTa ¥ MOIIHOCTh. DHEPT U

67

PesepBHylit ypok. PaGota ¢
TEKCTaMM 110 TeMe "MeXaHH4ecKoe
nBIOKeHne"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0adee6d

68

PesepBHblit ypok. Pabota ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie | IlpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKON 1 Bbu6mmoteka [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monaenu TBEPAOTO, KUAKOTO U
’ . bubnnorexa [IOK
3 ra3000pa3HOro COCTOSHUMN 1
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBbsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHU BeIlleCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucranmmaeckue u amopdusie | bubmuoreka [JOK
Tea https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCT. | bubnuotexa [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpEHUE U CKATHE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIiepaTypsl
8 CO CKOPOCTBIO TEMJIIOBOTO JBHKCHUS 1

YaCTHIL



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

TCIJIOTA CTOpAaHUA

9 Baytpennss sueprusi. CriocoObt bubmmoreka [JOK
W3MEHEHUS BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenionepenauu bubnmorexa LHOK

p https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

1 HCIIOIb30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BELLECTB ¥ MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonuuectBo Temnotsl. Y aenbHas bubnuorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca.

bubnunoreka LIOK
13 TennooOMeH U TerIoBOE
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGoparopHnas pabora

14 "HccnenoBaHue IBIEHUS bu6nmorexa LIOK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIQXKJICHUH
JlabopaTopHas pabota

16 "OnpenaeneHue yaeiabHON bromorexa OK

P Y " https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIECTBA
17 OHeprus TommBa. Y ienbHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a



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

IInaBneHue n OTBEPACBAHUC

18 KPUCTAUIMYECKUX TeN. Y aenbHas buGnuorexa [IOK
p ) https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIaBICHUS
JlabGopaTopHas paborta
19 "Onpenenenue yaeiabHOU TEIUIOTEI Bubmaorexa ITOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIbJA
20 [TapooOpazoBanue U KOHACHCAIHS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
mapoo0Opa3oBaHus ¥ KOHIEHCAINH.
21 3a§HCH§OCTB TEMIIEpPaTyPhI bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(EPHOTO
JTaBJICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas
” pabota "OnpeneneHue bubmmnoreka HOK
OTHOCHUTEJIBbHOM BIAXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3ayXxa"
” Pemrenue 3a1au Ha onpeneneHue
BJIAYKHOCTH BO3/yXa
[TpuHIHIBI paGOTHI TETIIOBBIX
24 neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHUSI
KIIJI TenmoBoro ABUTaTes.
25 TemnoBble IBUTATEIN U 3alllATa buGnnorexa [IOK
. https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbl
%6 3aKOH COXpaHEHUsI U MTPEBPALICHUS

OHEPTHYH B TCIJIOBBIX IMPOIECCax



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

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme ""TeroBbIe SABICHUSA.

bu6nmmorexa [IOK

27 MN3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a832
BenrecTna"
KontponbHas pabora no teme
28 "TenuoBble ABieHus. MzmMenenue bubamorexa LOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHM BEIIECTBA
79 Onektpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue
30 "DnekTpu3anus TeJ UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aunmopeiicTBre 3apsyKeHHBIX TEIT. bubmmoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87¢4
DneKTpruYecKoe moJie.
1 HarnpsikeHHOCTB DJIEKTPUYECKOro bubnmnoreka HOK
nons. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
NEKTPUYECKUX TTOJIEH
Hocurenu 3nexTpudeckux 3apsiios.
33 OnemeHTapHbli 3apsag. CTpoeHHe
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPaHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha prUMEHEHHE bubmuoreka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHM TOK, YCIOBHS €T0
36 cyuiectBoBaHus. ICTOUHMKH bubmuorexa [IOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bubnmmoreka [IOK

37 EHCTBUSA JIEKTPUYECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U JIUDJIEKTPUKH"

39 DNEeKTPUUYECKHUI TOK B METaJLJIaX, bubmmoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

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

41 "U3mepenue u eli Jmp 0Ball;)ne 0.5 bubmorexa [IOK

PEHHE 1 pely P ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEeKTPUYECKOEe HaAIIPSKEHHUE.

4 Bonbsr™erp. JTaboparopHas pabota 0.5 bubnnorexa [JOK
"N3mepenue u perynupoBaHue ’ https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTHBiIeHHE TPOBOAHMKA.
43 VY nenbHOE COMPOTUBIICHHE bubmorexa HOK
g p https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlaboparopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJICHHS ITPOBOJHMKA OT €TI0 1 bubmmorexa OK
p p https://m.edsoo.ru/ff0aa738
JUITMHBI, TJIOLIAU TOTIEPEYHOTO
ceueHus u marepuana”
3aBHCUMOCTb CHJIBI TOKA OT
but6mmoreka [IOK
45 HarnpsbkeHus. 3akoH OMma a1

ydacTKa [emnu

https://m.edsoo.ru/ff0aad44a



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

JlaGopaTopHas pabora
"UccaenoBanue 3aBUCUMOCTU CHIIEI

bub6nmoreka [IOK

46 TOKa, 1 ero uepes pe3nucTop, oT
e pe3 P P https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COEJIMHEHHS IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
43 IIpaBWJIa CJI0KEHUSI HaIIPSLDKEHUN Bu6moreka [JOK
IIPH [1OCIEI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
Jlaboparopuas padota "IIpoBepka
49 MpaBujIa JJi CUJIbl TOKA MPU bubmmoreka [JOK
napajuielIbHOM CO€IUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemrenue 3a1au Ha npuMeHeHUe
50 3akoHa OMa g pa3aInyHOro bubnmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
PaGota u moutHOCTH
bu6nmorexa LIOK
51 ANEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
xoynsa-Jlenna
JlabopaTopHas pabota
52 "On Ie)JleJII;HI/Ie pa6OTBI 1 MOIITHOCTH buGnnorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DJIEKTPUYECKUE LEMH U
53 MOTPEOUTENH IIEKTPUUECKOI bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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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

IlocTossHHEIE MarHuThbl, UX

54 .
B3aNMO/ICICTBHE
55 Ypok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
I10JIEH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe noje. MaruutHoe 1nose
bub6nmmoreka [IOK
56 3eMJId U €ro 3HaUE€HHUE UIST KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPUYECKHUE 3apsIbl.
bubnuoreka [{OK
57 3apspKeHHBIC TeJa U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMoecTBuUs. [1oCTOSIHHBIIM
AIEKTPUUYECKUN TOK"
KonTponbhas padota no teme
"DneKTpuUecKue 3apsabl.
3apsKeHHbIE Tela U UX
. . bubmuoreka [JOK
58 B3auMoaercTBus. I1ocTOSHHBIN
_— https://m.edsoo.ru/ff0abea8
ANeKTpudecKuit Tok" /
Bcepoccuiickas nmpoBepodHas
paborta
PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIH
. " bubnmorexa LIOK
59 ANeKTpuyecKkui Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabora
OmneiT Opcrena. MarHuTHoe mnosue
but6mmorexa [IOK
60 AIEKTPUUYECKOTO Toka MaruutHoe
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2IEKTPOMarHuToB B 0.5 bu6muoreka [JOK

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuyeHue nNelcTBUS MarHUTHOTO

0JIs1 HA MPOBOJIHUK C TOKOM"

62

BHGKTPOI[BI/H‘&TCJIB IIOCTOAHHOI'O
Toka. Mcronp3oBanue

BHCKTpO,HBHFaTeHCPIM B TCXHHYCCKHX

YCTPOKCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBanue u usyueHue
paboThI aekTpoaBUTaTess'”

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
MIOJIy4EHUS ANEKTPUUIECKON
SHEPTUU. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUH

65

[ToaroroBka K KOHTPOIBHOU paboTe

1o TeMe "DIIeKTpUYEeCKUe U
MArHUTHBIE SIBJICHUS"

66

KonTponbhas padbota no teme
"DeKTprUUeCcKue U MarHUTHBIC
SIBJICHUS "

bubnmorexa LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabota ¢
TexcTtaMu o Teme "'TenoBbie
SIBJIEHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHrIit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MardauTHele
SABJIEHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTHueckue il:;:eﬂl/lﬂ sgl?;iz?;:fenbﬂme
padoThI padoThI pecypenI

| MexaHnueckoe JBUKECHUE. 1
MartepuanbpHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHHNYECKOro JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMONIMHEWHOE 1 bubnuorexa [JOK
JIBHKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKECHHSI. 1
I'paduk ckopoctu
JlaboparopHnast pabota

7 "OnpeneneHue yCKOpeHus Tesa Ipu | | bubnuoreka [IOK
PaBHOYCKOPEHHOM JBHUKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

g CBoOomHoe nagenne teil. OIbITH i
lanunes

9 PaBHOMeEpHOE nBMXKEHUE IO 1 bubnnorexka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInHeiHas U yrioBas
CKOpPOCTH

10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 [IepBe1it 3akon HeroTona. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTByIOIIASA cHI1a https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnmnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHNE bubnnoreka [JOK
3ak0HOB HrroTOHA https://m.edsoo.ru/ff0aebbc
bubmuorexa [JOK
1 . r
> Cua ynpyroctH. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad no reme «Cuna
YOPYTOCTH
Jlaboparopnas pabota
17 «Om I; eJII;HHelzKeCTKOCTI/I bubmmorexa [OK
pel https://m.edsoo.ru/ff0aee28
MPY>KUHBD»
bu6nmoreka [JOK
18 C
D e https://m.edsoo.ru/ff0af738
19 Pemenue 3amag mo reme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaboparopHnast pabota
20 "Onpenenenue kodpduumeHTa bubmmorexa LHOK
peA " : https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemrenue 3apau no reme "3akoHbI
bu6mmoreka [IOK
21 Herorona. Cuia ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



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

22

Cuia TSOKeCTH U 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
majieHust

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepenius "JIBuxeHue TeI
BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). 'anmaktuxu"

24

Pemtenue 3amau mo teme "Cuita
TSDKECTH M 3aKOH BCEMUPHOTO
TArOoTEHUA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5{8

25

[IepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCcue MaTepUaIbHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuisl. LlenTp TsoxecTn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MarepualbHON TOUKH.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TspKecTH

28

Pemenue 3agad mo reMe "MoMeHT
cuisl. L{enTp TsKecTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "MexaHn4ecKoe IBUKEHHUE.
Bzanmoneiicteue Ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408



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

KonTponbhas pabota no teme

30 "MexaHn4ueCcKoe IBUKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
BsaunmonelictBue Ten"
Nmnynbe Tena. UMiyase cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnnoreka HOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICCTBHE

10 Pemenue 3agaa mo teme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMmIryJbca' https://m.edsoo.ru/ff0b096¢

13 VYpoxk-koupepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanundeckas paboTa U MOIITHOCTh hitps-//m.cdsoo.ru/f0b0as4

35 PabGota cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUIIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora

36 «Omnpenenenue pabOTHI CHIIBI TPEHUSI
MIPU PAaBHOMEPHOM JBU)KEHUU TeJa
10 TOPU30HTAIBHOM MMOBEPXHOCTH»

37 CBs13b DHEPTUH U PAOOTHI.

[ToTenumanpHas sHEpPrust

18 Kunernueckas sneprus. Teopema o bubnmuorexa [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aKoH COXpaHEHUs SHEPTUHU B
MEXaHUKe

40 JlabopaTtopHas pabota «M3yueHue bubnuorexa [JOK

3daKOHa COXpPAaHCHUSA JHCPI U

https://m.edsoo.ru/ff0b12fe



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

41

KomnebaTenpHoe ABUKEHUE U €T0
XapaKTEPUCTHKU

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

42

3aTyxaromue KojieoaHusl.
BrinyXneHHbIC KOJTEOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

43

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

44

Ypok-uccienoBanme «3aBUCUMOCTh
repuo/ia KojiebaHuM OT KECTKOCTH
MIPYKUHBI U MACCBI IPy3a»

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

45

[IpeBpaienue 3Hepruu npu
MeXaHMYECKUX KOJIeOaHMIX

46

Jlaboparopuas pabora
«Ornpe/esieHre YacTOThI U IIEproia
KoJ1e0aHui Npy>KMHHOTO MasiTHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnast paborta «IIpoBepka
HE3aBHCUMOCTH MEPUOJIa KOIeOaHHi
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexannueckue BoaHEL. CBOWCTBA
MEXaHU4eCKUX BOJIH. [IpononbHbIE U
TIOIIEPEYHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckre BOJIHbBI"

50

3Byk. Pacnipoctpanenne u
OTpakeHHE 3BYyKa



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

51

Ypok-uccnenosanue "HabmoneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
uHOPa3BYK B IPUPOJIEC U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHnus U BOJIHBL"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2510

55

Kontponbnas paboTa mo teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KoJieOaHus ¥ BOJTHBI"

56

DNeKTPOMarHuTHOE T0JIE.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

Ypok-kouhepennus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanKe 3€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBS3H"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3anau Ha onpenenenue
YacCTOThI U JJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI



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

DneKTpOMarHuTHas MpHUpo/ia CBETA.

61 CxopocTth cBeTa. BoiHoBbIE bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Hctounuku cBeta. [IpsimonuneitHoe
bu6mmoreka [IOK
62 pacrnpocTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Comnnua u JlyHsr
3aKoH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemrenue 3amau Ha mpuMeHeHue bubmmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka [IOK
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 ceera. Mcnonb30BaHuE MOTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAXXKEHUA B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH yTiia
66 MIPEJIOMJIEHUS CBETOBOIO JIyya OT
yrIjla NaJeHusl Ha TpaHulle "BO3TyX-
crexio""
VYpok-koHpepeHus
"Mcnonb30BaHue MOTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI
CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
. bu6mmoreka [IOK
69 [TocTpoenune n3o0pakeHuil B JIMH3AX 1

https://m.edsoo.ru/ff0b444a



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

JlaGopaTopHas paboTta
"OnpeneneHue GOKyCHOTO

bu6mmoreka [IOK

70 pacCTOAHUS U ONITUYECKON CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI1"

71 Ypok-koHpepenius "OnTuyeckue bubnnoreka HOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ff0c0a7e

7 I'na3 kak onruyeckas cucrema. bubnuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepentus "lederTor
3penus. Kak coxpanurts 3peHue"

Paznoxenne 6e10ro CBeTa B CIIEKTP.

74 Omnertel HetoTona. Crnoxxenue bubnuorexa [JOK
CIEKTpaJbHbIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pabota "ONBITHI 11O
Pas3loKeHUIo OeJI0ro CBeTa B CIEKTP

75 Y BOCIIPUATHIO LIBETA IIPEAMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOZCHNH Yepes3 LIBETOBbIE
¢bunabTpel"
VYpok-nipaktukym "BoaHoBbIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTepdepenus u nudpaxuaus”

77 OmnerTel Pe3epdopaa u ruranerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens aroma

bopa



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

I/ICHYCKaHI/Ie " IIOIJIOEHUE CBETA

b K
79 aromom. KBanTel. JInneituaTeie nomorea 110
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukyMm "Habmronenune bubnnoreka [HOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTB U €€ BUIBI bubmorexa LHOK
A a https://m.edsoo.ru/ff0c1672
%) CrtpoeHnue aTOMHOTO sifipa. bubnuorexa [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoaxktuBHbIE IpeBpaleHUs. bubnuorexa [JOK
M3oTtonsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bu6mmoreka [IOK
"PagunoakTrBHBIE TTpeBpallieHus " https://m.edsoo.ru/ff0c1b4a
85 [Iepuon nmonypacnana
Ypok-koH(pepeHIus
86 "If)a HoaKT(EIBFI){H: U3Iy4YCHUS B bubmorera [TOK
a y " https://m.edsoo.ru/ff0c2126
MpUpoJie, MEAULIMHE, TEXHUKE
SnepHble peakuy. 3aKOHBI
87 cozlx paHeHllzﬂ 3aH${ OBOTO U bubmorexa [TOK
p pAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'0O YHCEN
28 DHeprus CBA3U aTOMHBIX SIZIEp. bubnmnorexa [JOK
CBs13b MacChl U PHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakiuu cunTe3a U neneHus saep. bubmuorexa [JOK
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 VYpok-koudepennus "AnepHas

sHepreTuka. JlencTus



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

PaZMOaKTUBHBIX U3ITyUYEHUN Ha
JKHBBIE OpraHu3MbI"

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMarHuTHOE MOJIe.

bu6mmoreka [IOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBeHus"
KonrponsHas pabora o Teme
93 "DJIeKTPOMAarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHns"
[ToBTOpenue, o6o0IEHNE.
94 JlaboparopHbie pabOThI IO KypC bubmorexa HOK
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasiindaTth ABJICHHA 10 OIMMMCAHWUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBICHUN B
OKpY’KaloIIeM MUpE, B TOM 4ucie pU3NUECKUe sBJICHUS B IIPUPOJIE,
IIPU 3TOM MEPEBOJANUTD MTPAKTUUECKYIO 33/1a4y B YU€OHYIO, BBIIEISATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUIN

1.4

OINMCHIBATh M3YYEHHbIE CBOWCTBA Tel W (PU3MUYECKHE SIBICHHUA,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPH ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICI MCIOJIB3YEMbIX BEIUYMH, HUX
0003HAaYeHUsI U EOUHUIBI (PU3NYECKUX BEJIUYUH, HaXOAUThH
(dopMysBl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEIUUYHMHY C
JPYTMMU BETUYUHAMU, CTPOUTD I'paKH N3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCINYHNH

1.5

XapaKTEPU30BaTh CBONCTBA TeJ, (PU3UUYCCKUE SIBJICHUS U TPOIECCHI,
HCMOJIb3yS M3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaThb CIIOBECHYIO
(GbopMyITUpPOBKY 3aKOHa U 3alHCHIBATh €r0 MaTeMaTH4YeCKoe

BBIPAKCHUC

1.6

OOBSACHATH (PU3NUYECKHE SBIECHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM
4ylucllie U B KOHTEKCTE CHUTyallMii NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh NPUUYUHHO-CICACTBEHHBIE CBS3H, CTPOMUTH
oObsicHeHHe M3 | — 2 JorM4eckux ImaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHele 3a1a4d B 1 — 2 nelCTBUS, UCIIONB3YS 3aKOHBI U
(dopMynbl, CBS3bIBaONIUE (PU3UUECKUE BEIWYMHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3aJayd  3alMChIBaTh  KpPaTKO€  YCIIOBHUE,
MOJICTABIATh (PU3UUECKUE BETUYMHBI B (HOPMYJBI U TPOBOJHTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIE st
peumieHuss  3a1a4, OLICHUBAaTh  PEATUCTUYHOCTH  ITOJYYEHHOH

(bu3nYecKoil BETUYHHBI

1.8

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU
(U3NYECKUX METOJOB, B OIMCAHUU WCCJICIOBAHUS BBIJICIATH
MpoBepsieMOe  MPENINoNIoKeHue  (TUmoresy),  pasiauyaTte |
MHTEPIPETUPOBATh IOJYYECHHBIN pe3yJbTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIlbITa, ACJaThb BBIBOJELI I10 €TI0 pE3yJjibTaTaM

1.9

MIPOBOJAUTH ONBITHI 0 HAOMIOACHUIO (PU3MYECKUX SIBJICHUN WU
¢bu3nueckux  CBOWCTB  Tel:  (OpMynIHpoBaTh IpOBEpsSEMbIC
MIPENIOJIOKEHUS, COOMpAaTh yCTAaHOBKY M3  IPEAJIOKEHHOIO

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

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MTOKa3aHUs MPHUOOPOB € yUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOAUTh MCCJIENOBAaHUE 3aBHUCHUMOCTH OJHOH  (hU3HUECKOM
BEJIMYUHBI OT JPYrOM C HCIOIB30BAHUEM IMPSAMBIX U3MEPEHHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4EOHOTO HCCJEI0BaHUs, cOOMpATh
YCTAHOBKY M BBIIOJHATE W3MEPEHHUs, CIENys IPELIOKEHHOMY
wiaHy, (UKCUpOBaTh pe3yJbTaThl MOJYYEHHONM 3aBHCHUMOCTH
(GU3NYEeCKUX BETUYMH B BHUJIE MPEATIOKEHHBIX TaOIHIl U TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBaHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (U3UUECKUX BEIUYMH, CIEIys
MPEIVIOKEHHON  MHCTPYKLIMHM: TIPH  BBINOJHEHUU HW3MEpPEHHU
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUHCIISATH 3HAYECHUE

UCKOMOM BEIIUYUHEI

1.13

coOmolaTh TIpaBWiIa TEXHUKHA O€30MacHOCTH mTpu  paboTe ¢

n1a0opaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3blBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTEpPU30BaTh MPUHLMIBI JCHCTBUS H3YyUYECHHBIX

MpuUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 MX OIHCAHUS,




HUCIIOJIB3YydA 3HaHUA O CBOMCTBaxX (bl/ISI/ILICCKI/IX SIBIICHUH W

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOANTH TPUMEPHl (HAXOAUTH HWHPOPMALHUIO O NpUMepax)
IIPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKMX  3HAHMH B
MOBCEJTHEBHON KM3HM sl obOecriedueHUs: Oe30MacHOCTH MpU
oOpamieHnn ¢ mnpubopaMM U TEXHMYECKUMM yCTPONCTBAMH,
COXpaHEHHs 3I0pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MOBE/ICHUS B OKpY XKalolIe cpene

1.16

OCYIIECTBIISITH 0TOOP MCTOUHUKOB MH(POpMaIuu B cetu VIHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUN M MYyTEM CpPaBHEHMS Pa3IMYHbIX MCTOYHUKOB
BBIIENIATh MH(POPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOM MU

MOXET OBITh HEJOCTOBEPHO

1.17

HCIIO0/Ib30BaTh pu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAYYHONOIYJISIDHYIO ~ JIUTEpAaTypy  (U3WYECKOTO  COJEpIKAHHMA,
CIIpaBOYHBIE MaTE€pUallbl, pecypcbl cethu MHTepHeT, BiageTh
puEMaMHu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

nH(}OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHUKOB HWH(MOpMaAIUU (PU3NUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JIeNaTh KpaTKue cOOOIIEHHS O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHUM, MPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN anmmapar Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJIEHUE MPE3eHTaue

1.19

MpU  BBIIOJIHEHWH  y4eOHBIX MPOEKTOB U  HCCIENOBAaHUI
pacmpenenaTh O00S3aHHOCTH B TpPYyIINe B COOTBETCTBUH C
MOCTaBJICHHLIMHM 3aJadyaMH, CJICAUThL 3a BBIINOJHEHHEM IIJIaHa
JEHCTBUI, aJeKBaTHO OLICHUWBAaTh COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIIbL, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aUMO/ICIICTBUE, YUNTHIBASI MHEHHE OKPY KAFOIIUX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiiniaTth ABJICHHA 10 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

1.3

pacro3HaBaTh IPOSIBICHUE H3YyYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KalOIIeM MHUpE, B TOM 4Hcie GU3NUECKUE SBICHUS B TIPUPOJE,
IIPU ITOM NEPEBOIUTH NIPAKTUUYECKYIO 33]a4y B Y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

OIMCHIBATh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMUS,
UCTONB3yd (pU3MyYecKre BETMYMHBI, NPU ONHUCAHWH IPABHIHHO
TPakTOBaTb  (U3UYECKUH  CMBICA  HUCIOJIb3YEMBIX  BEJIWYMH,
0003HAaYEeHUsI U EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOAUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYK (U3UYECKYI0 BEIMYUHY C
JIPYTUMH BETMYMHAMH, CTPOUTH IPpaUKN N3yUSHHBIX 3aBUCHMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHNH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U MPOIECCHI,
HCIOJIb3ySl M3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaThb CIIOBECHYIO
(hopMyITUpPOBKY 3aKOHa U 3alKMCHIBATh €r0 MaTeMaTU4YecKoe

BBIPDAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPHUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOMIBIO 1 — 2 M3yYEHHBIX CBOMCTBA

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

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IEMCTBUSI, UCMIOJIb3YSl 3aKOHBI 1
(dopMynbl, CBS3BIBAIONIME (PU3UUECKUE BEIWYMHBI: HAa OCHOBE
aHaJM3a yCJIOBHS 33Ja4d 3allMChIBaTh KPAaTKOE YCIOBHE, BBISABIATH
HE/IOCTAaTOK JAaHHBIX JUId PELIeHMs 3a]laud, BBIOMpaTh 3aKOHBI U
(dhopMyIbl, HEOOXOUMBIE M1 €€ pelIeHUs, POBOAUTH PACUETHI U
CpaBHUBATh NOJYYCHHOE 3HAueHHEe (U3NYECKON BEIUYHHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YysSl OMNUCAHUC  HUCCIICAOBAHUA,




BBIACIATE IIPOBEPACMOC NIPEAIIOIONKECHNE, OLICHUBATh ITPAaBUJIBHOCTDH

nopsaaKa ImpoBCACHUA UCCIICA0BAHUA, ACTIATh BBIBO/IbL

1.9

MPOBOJIUTH OMBITHl 1O HAOMIOACHHIO (DU3WYECKHUX SIBICHUH WIH
¢u3nyecKkux  CBOMCTB Tel:  (OpMynIHpoBaTh  IpOBEpsSEMbIe
NPENOI0KEeHNsI, COOMpaTh YCTAaHOBKY M3  MPEIIOKEHHOTO

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

1.10

BBIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npuOOpoB M JaTYMKOB (U3MYECKUX BEJIMYMH, CPABHHUBAThH
pe3ysbTaThl  W3MEpPEeHWH ¢ y4€ToM 3aJaHHOW  abCONIIOTHOM

INOIrpCIIHOCTHU

MPOBOJIUTh HCCIICOBAaHUE 3aBHCUMOCTH OIHOH  (pu3mueckoi
BEJIMYMHBI OT JPYrodl C HCIOJIb30BAHUEM IPSAMBIX W3MEPEHUIL:
IJIAaHUPOBATh HUCCIIE0BaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHUus, Cleays MpeIIokKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl NOJYyYEHHOW 3aBUCUMOCTH B BUJIE TaONUIl U IpauKoOB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTh  KOCBEHHbIE  M3MEpPEHMsS  (U3UUYECKUX  BEIMYMH:
IUIAaHUPOBaTh ~ W3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEeays IpEeIIOKEHHON HWHCTPYKLUH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKkTepu30BaTh NPUHLUIBI JEHCTBUS H3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUs, WUCIOIb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacmo3HaBaTb MPOCTBIC TCXHUYCCKHUE yCTpOﬁCTBa U USMCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM U CXEMAaTUYHbIM pHUCYHKaM, COCTABJIATH CXEMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W IapaJlyICIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaUYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANUTH TPUMEPHl (HAXOAUTh HWHPOPMALHUIO O NpUMepax)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (DU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM s obOecriedueHUs: Oe30MacHOCTH MpU

oOpamieHun ¢ TNpuOOpaMd M TEXHUYECKHUMH YCTPONCTBAMH,




COXpaHCHUA 3I0pOBbIA U CO6J'II-OI[€HI/I$I HOPM O3KOJIOI'HYECKOI'0

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.17

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NIECKOTO COICPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMECIOIUXCS 3HAHUH U TIyTEM CPaBHEHUS
JIOTIOTHUTEIFHBIX WCTOYHUKOB BBIACIATH HH(DOpMALHIO, KOTOpas

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

1.18

WCIIONb30BaTh MPU BBINOJHEHUH YYE€OHBIX 33JaHUd HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPIKAaHUS, CIPABOUYHbBIC
Marepuaibl, pecypchl cetu HHTepHEeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(DOPMALIUY U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpAaTKUE YCTHBIC
cooOmeHus, 0000mas uHMHOPMALUI0O U3 HECKOJIbKHX HCTOYHHKOB
(U3MYECKOTO COJepKaHUs, B TOM YHUCJE MyOIUYHO MPEICTABISATH
pe3yJIbTaThl IPOEKTHOM WUJIM UCCIEN0BATEIbCKOMN NESITENBHOCTH, IPU
3TOM TPaMOTHO HCIOJb30BATh M3YUYEHHBIM TMOHATUWHBIN amnmapar

Kypca (pU3uKH, CONPOBOXK/IaTh BBICTYIUIEHHE TPE3EHTaLNEN

1.20

IIPpH BBIITIOJIHCHUHA y‘IG6HBIX IMPOCKTOB U HCCHGI{OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTH B T'pynIie B COOTBETCTBHUHU C
IOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTb 3a BbIIIOJHCHHUCM IIJIaHa
I[eﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aJICKBATHO OLICHNBATDH
COOCTBEHHBIN BKJIad B JACATCIBHOCTb TIPYIIIBI, BBICTPANBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTb

paspeniaTh KOH()IUKTHI

9 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iindaTth ABJICHHA MO0 OMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrio3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NUECKUX SBICHUN B

OKpY’KarollleM MHpe, B TOM 4Hclie pu3ndeckue sBJICHUs B IPUPOJIE,




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

CYLIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKHUE SIBICHHUA,
UCTIONB3Ysl (pU3MUecKHe BEIUYUHBI, MPH OMNHUCAHUU MPABUIBHO
TPaKTOBaThb  (U3UYECKUH  CMBICT  HUCIOJNb3YEMBIX  BEIWYHH,
0003HAUYeHUs] U EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUThH
(GbopMyJBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYIO0 BEIUYHUHY C
JIPYTMMH BETMYUHAMU, CTPOUTD I'paUKH N3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMIUH

1.5

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA U IIPOLECCCHI,
HCIIOJIB3Ysd HU3YYCHHBIC 3aKOHBI, IPpU OTOM JaBaTb CJIIOBECCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allMChIBAThb €ro MaTrCMaTH4YCCKOC

BBIPAKCHHE

1.6

OO0BSACHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
2 — 3 JIOTMYECKHUX MIaroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

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

1.7

pemats pacuéTHble 3aJauu (omuparonfecss Ha cucremMy u3 2 — 3
YpaBHEHUI), WCIONB3ysl 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBUSA 33Ja4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBISATH HEJOCTAIONINE WIIH
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U OPMYIIBI, HEOOXOIMMbIE
JUTSl PEIIeHUs], TPOBOJUTHh PACUYEThl U OIEHWBATh PEATUCTUIHOCTH

TOJIYUCHHOTO 3HAUCHUA (I)H3I/ITICCKOI>'I BCIIMYHHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PELIUTH IMPHU TOMOIIU
(U3MUECKUX METOJIOB, UCTIOJIB3YS OIMCAHUE UCCIIeIOBAHMS, BBIIEIISATH
MIPOBEPSEMOE TIPEATIONIOKEHNE, OLICHUBATH IPABUIIBHOCTH MOpsAKa
IIPOBEJICHUST MCCIIENOBAaHUs, [eJaTh BBIBOJABL, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOJICHHI U OTTBITOB

1.9

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MYECKUX SIBICHUN WM
(U3NYECKUX CBOWCTB TeJl: CAMOCTOSATEIILHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO HaOOpa 00OPYyMOBaHMsI, OMMCHIBATH X0/ OMBITA U €ro

pe3yabTaThl, (GOPMYITUPOBATH BBIBOBI




1.10

MPOBOJIUTh TIPU HEOOXOTUMOCTH CEPHIO TIPSAMBIX H3MEPEHHIA,
OTIpeNieNiAs cpelHee 3HAueHHEe M3MepsieMOi BeIMYMHBI ((POKyCHOE
paccTositHue coOuparoiel JuH3bl), 000CHOBBIBATh BHIOODP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEITHYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEOBAHHME,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH pPE3yJIbTaThI
MOJTY4YEHHOH 3aBUCHMOCTH (PM3MYECKUX BEIUYMH B BHUJE TAOIHIU

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHMA

1.12

MPOBOAUTh  KOCBEHHBIE U3MEpPEeHHS  (PU3UYECKHX  BEIUYHUH:
IJIAHUPOBaTh ~ M3MEPEHHUsA,  COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HU3MEPEHHUs, CIeAys MPeaIOKEHHOU
WHCTPYKUHWHU, BBIYUCIATh 3HAYCHHE BEJIWYMHBI W AHAIU3UPOBATH
MOJIyYEHHbIE pPe3yJibTaTbl C YYE€TOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

1.13

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

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

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

HYKIIOHHAs MOACIIb aTOMHOTIO Apa

1.15

XapaKkTepu30BaTh NPUHLUIIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUs, HUCIOIb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  NpUOOpOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIICHUH y4eOHO-TPaAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUI B TNIOCKOM

3epKaie 1 coOuparomieit TuH3e

1.17

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIMIO O MpUMepax)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/I3I/I‘-IGCKI/IX 3HAaHUHU B
MOBCETHEBHOW KW3HM [UIsl oOecrieueHuss Oe30MacHOCTH TIpH

oOpameHuu ¢ mnpubopaMu H TEXHUYECKHMMH YCTPONCTBaMH,




COXpaHCHUA 3I0pOBbIA U CO6J'II-OI[€HI/I$I HOPM O3KOJIOI'HYECKOI'0

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (DOPMYITUPYS MOUCKOBBIN 3apOC,
HaXxOIUTh MyTH ONPEACICHUS JOCTOBEPHOCTH  IOJYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMCIOIIUXCS 3HAHWHA U JIOTOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJb30BAaTh IIPU BBHINOJIHEHUM YYEeOHBIX 3aJaHUil Hay4HO-
MOTYJIIPHYIO JIUTEpaTypy (PU3HUEcKOro comepikaHusi, CIpaBOYHBIC
MaTepuainsl, pecypcsl cetu MHTepHeT; Binaaers npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3zoBaHus HHOOPMAIH U3 OTHON

3HAKOBOM CHCTEMEI B APYTryro

1.20

co3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(pOpPMAlUM U3 HECKOJBKMX HMCTOYHHKOB (DPU3UYECKOTO
CoZiep KaHus, MyOJMYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW HITH
HCCIIEAOBATEIILCKOM  NEATENIBHOCTH, IIPU  OTOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM IOHATUHHBIM anmapar u3y4aemMoro
pa3zaena (U3MKKA U CONMPOBOXKJATh BBICTYIIJICHHE IMpE3eHTAlUel c

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

IIPpH BBIITIOJIHCHUHA y‘IG6HBIX IMPOCKTOB U HCCHGI{OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTH B T'pynIie B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTb 3a BbIIIOJHCHHUCM IIJIaHa
I[eﬁCTBHﬁ n KOPpPCKTUPOBATH €ro, aJICKBATHO OIICHNBATDH
COOCTBEHHBIH BKJIaad B JACATCIBHOCTH TPYIIIBI, BBICTPAWBATH
KOMMYHHKAaTHUBHOC B3aHMOHeﬁCTBHC, IMPOABJIAA TOTOBHOCTb

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Koxa
pasjgena

Koxa
3JIeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

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

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenMUuHBL. M3MmepeHue (U3HUECKUX
BenuuuH. @Dwusnueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoHasi cucteMa eIMHULL

1.3

EcrecTBeHHOHAYYHBII METO/] MTO3HAHMS: HAOIIOACHHE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
9KCIIEPUMEHT MO0 IMPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SABJICHUA

1.4

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

1.5

[IpakTuueckue padbOTHI:

H#H##Par###13MepeHne pacCTOSHUMN.
##HPar#H#l3mepenne o0bEMa KXKUIKOCTH U TBEPAOTO
Tela.

###Par###Onpenenenne pa3MepoB MaJibIX TEJ.
###Parf##l13mMepenne TemnepaTypel P OMOILU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUUN BELIECTBA

2.1

H###Parf##CTpoeHNE BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMmepbl. OMBITHI, JOKa3bIBAIOIINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

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

BbpoyHoBckoe nBmxenue, nuddy3us




23

B3anmopeiicTBre yacTHI] BEIIECTBA: IPUTSIKECHUE U

OTTAJIKNBAHHUC

24

H##Par### Arperatuoie COCTOSIHUS BEIIECTBA:
CTpOEHHE  Ta30B, KHUIKOCTEH U TBEPABIX
(kpucTajuiMueckux)  Tel.  B3auMocBs3p  MEXIy
CBOWCTBAaMM  BELIECTB B  pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEbI

2.6

[IpakTuueckue padbOTHI:

###Par###O1eHKa TuaMeTpa aToMa METOJ0M PSIIOB (C
UCIoJib30BaHueM (otorpaduii).

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

HH#HPar#H##0OnbITEl 110 OOHAPYKEHHUIO JCHCTBHS CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUJKEHHUE. PaBHOMEpHOE u
HEPaBHOMEPHOE JIBIKCHUE
###Parf##Cropocts.  CpenHsii  CKOpPOCTb  IIpHU
3.2 HEPaBHOMEPHOM JIBH>KEHHH. Pacuér myTw U BpeMeHH
JIBUKEHUS
SBnenne nHepuuu. 3aKOH MHEpUUHU. B3anMonelicteue
3.3 TeJl KaK MPUYMHA U3MEHEHUSI CKOPOCTHU JIBUKEHUS TEI.
Macca kak Mepa HHEPTHOCTH Teja
14 ###Par### InoTHOCT BemecTBa. CBsA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00BEMA BEIIecTBa
3.5 Cuila KaK XapakTepUCTUKA B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl ¢
MOMOIIIbIO JUHAMOMETpPA
37 H#H#Par###SIBnenne TAroreHus U cuwia Tsbkectu. Cuna
TSDKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocTh
13 Cuna tpenusi. TpeHHE CKOJNBXEHHUS U TPEHHE TMOKOS.

Tpenue B npupoJIe U TEXHUKE




3.9

#HH##Par##H#CoxxeHre CuJl, HalpaBJICHHBIX O OJIHOU

psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

[IpakTuueckue padbOTHI:

OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHKCHUS
(mapuka B OKHIKOCTH, MOJEIH 3JIEKTPHUYECKOTO
aBToMOOWIA M Tak nanee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHHs Opycka WIM [IapuKa IO
HAKJIOHHOW TIockocTH. OmpeneneHne IUIOTHOCTH
tBEpaoro  tema.  OmBITBL,  JAEMOHCTPHPYIOIIHNE
3aBUCHMOCTB PaCTsHKEHUS (IeopMaIin) MpyKHUHBI OT
MPUIIOKEHHON Ccuiibl. OMBITBL, JAEMOHCTPHUPYIOIIUE
3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tella U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

3.11

du3nuecKue ABICHUS B IPUPOJE: IPUMEPHI JBIKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KHBOM M HE)KUBOM IPUPOJE,

JICVICTBUE CUJIBI TpCHUS B IPUPOAC U TCXHHUKE

3.12

TexHnyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

TIABJIEHME TBEP/BIX TEJ, JKUIKOCTEI 1 TA30B

4.1

Hasnenue TBEpAoro Tena. CrocoObl yMEHBIIEHUS U

YBCIIMYUCHUA JABJICHUSA

4.2

JlaBnenue Trasza. 3aBHCUMOCTH JIaBJIGHHUSI Traza OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua gaBneHus TBEPABIMU TEIAMHU, )KUIKOCTIMH U

razam. 3akoH Ilackans. IIlHeBMaTHUeCKHE MAIIIMHEL

4.4

3aBHUCUMOCTD JaBJICHHUA JKHUIKOCTH OT I‘J'Iy6I/IHI>I.
I'mppocratnyeckuii  mapajokc. Coobmaromumecs

cocynsl. ['mapaBinueckre MEXaHU3MbI

4.5

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBaHMSA BO3IYIIHOH OO0OJOYKH
3emuu. OneIT Toppuuemnnn. 3aBUCUMOCTh
aTMOC(EepHOro HaBIEHHUS OT BBICOTHI HAJ YpPOBHEM

Mopst

4.6

N3mepenue armocdeprnoro mapneHusi. [Ipubopsl mms

U3MepeHust aTMOc(hepHOro JaBIeHUS




4.7

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

Apxumena

4.8

[naBanue ten. Bo3ayxornaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT
00béMa TOrpyKEHHOW B IKMIKOCTh YacTH TeJja.
OnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha TeJo, MNOrpyX€HHOe B JKUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJIO B JKMJIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, ICHCTBYIOLICH Ha TEJIO B )KUIKOCTH, OT 00BbEMa
MOTPYKEHHOM B )KMJIKOCTh 4AaCTHU Te€Ja U OT IJIOTHOCTU
xuakoctu.  KoHcTpyupoBanue — apeoMerpa  Wid
KOHCTPYMPOBAaHUE JIOAKM W  ONpejelieHue €€

rpy30I0AbEMHOCTH

4.10

®usnueckue  SABIEHUS B NPUPOJE:  BIHUSHHE
aTMOC(epHOrO JaBJiEeHWs Ha JKUBOM OpraHU3M,

TJIaBaHUE PHIO

4.11

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

apeomerp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanunueckas pabota

5.2 Mexanndeckas MOITHOCTb

53 IIpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' mockocTh. [IpaBuio paBHOBecHs pplyara

54 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoroe  mpaBuiao»  MexaHuku. Koaddunument

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

5.6 [ToreHmmanbHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEH




5.7

Kunernueckas OHEpIUia

5.8

IlonHnast mMexaHmdeckas OHEpPIus. 3aKOH HM3MEHEHUS U

COXpPaHCHUA MEXaHUYECKOM OHCPIrun

5.9

[IpakTuueckue padbOTHI:

##H#Par#H##Onpenenenue paboTbl CUIIBI TPEHUsI NpU
pPaBHOMEpPHOM JBIDKEHHUU Tejla MO TOPU30HTaIbHOU
noBepxHocTU. MccnenoBaHue ycClnoBUH paBHOBECUS
pbryara. Msamepenue KIIJ[ HaKJIOHHOW IJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10

dusznueckue SBICHUS B IOpupoac: pbldaru B TCIIC

YCJIO0BCKa

5.11

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

MEXaHU3MBI B OBITY

8 KVIACC

Kona
pasaena

Kon
JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTDBI COACPKaAHUA

TEIIIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUU CTPOCHMS BewiecTtsa. Macca U pasmepsl
MOJIeKyJl. ONBITBI, MOATBEPKIAIONIME OCHOBHBIE

MTOJIOKEHUS MOJIEKYISIPHOKMHETHYECKON TEOPUHN

6.2

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

TCIIa

6.3

OOBbsicHeHHE CBOICTB Ta30B, KHUJIKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIOKEHUM MOJIEKYJIIPHOKMHETHYECKOU

TEOPHH

6.4

CMauuBaHue U KalmUJIJISIPHBIC ABJICHUA

6.5

TemoBoe paciIupeHue U cxaTue




Temnepatypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO

o TEIUIOBOTO JIBMKEHUS YACTHULL
BuyTpeHnHsas ~ sHeprus. CrocoObl  U3MEHEHHus
6.7 BHYTPEHHEH JHEPrUU: TEIUIONEPEAadYa U COBEPILICHUE
paboThI
63 Buner TEIUIONEPEIauHn: TEIUIONPOBOAHOCTD,
' KOHBEKIIMSI, N3ITy4YeHUE
KonnuecTtBo  Temnorel.  YaenbHas — TEIUIOEMKOCTb
6.9
BelIEeCTBa
TemsooOMeH u TEmIOBOE paBHOBECUE. YPaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U  OTBEpAECBaHHE  KPUCTAIUIMUECKUX
' BELIECTB. Y I€JIbHAs TEIUIOTA IUIABICHUS
[TapooOpazoBanne u  KoHAeHcauus. Mcnapenue.
610 Kunenue. VYpaenbHas Termiora mapooOpa3oBaHUs.
' 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(PEPHOTO
JTaBJICHUS
6.13 BnaxnocTe BO3ayXa
6.14 OHeprus TOIMBA. Y IebHasl TENJI0Ta CTOPAHUS
[Mpuanunsr  pabotel  TeruioBbix apuratenend  KITJL
6.15 TEIUIOBOTO JABUTaTeis. TerIoBble IBUTaTENN U 3alUuTa
OKpYKaIoIIei cpeabl
616 3aKOH COXpaHEHHS M TPEBpallleHUus DJHEPruu B
' TEIUIOBBIX ITpoLeccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEl IO OOHAPY)KEHUIO JEeHCTBUS CHII
MOJIEKYJISIPHOTO TIPUTSKEHHUS.
6.17 H#HPar#H##0NbITBL IO BBIPAILIMBAHUIO  KPUCTAJIOB

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

paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEIl.




###Par###OnpeneneHue naBieHus BO3yXa B OallJIOHE
HIIpuULa.

H#H#Par#H##ONbITHl, NEMOHCTPUPYIOLIUE 3aBHUCUMOCTD
JaBJICHHUs] BO3AyXa OT €ro o0b&éMa W HarpeBaHHs WIN
OXJIQKICHUSI.

#H##Par### I[poBepka TUIIOTE3bI JIMHENHOM
3aBUCHMOCTH  JUTUHBI ~ CTOJNIOMKA  JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIEPaTypHI.
##HtPar#H##Habnonenne  U3MEHEHHWs]  BHYTpPEHHEH
SHEPTUU Tella B pe3yJibTaTe TEIIonepeaayu U paboThl
BHEIITHUX CHIIL.

#i#Par#H#llccnenoBanue sBIEHUS TEIIOOOMEHa IpHU
CMEIIMBAHUU XOJOTHOU U TOpsiueld BOABI.
#HH##Par##H#Onpenenenue KOJIM4YeCcTBa TEIUIOTHI,
MIOJIy4YEHHOTO BOJOM IpU TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#iH#Parf##0npenencHue  yAeIbHOM  TEMIOEMKOCTH
BELIECTBA.

#i##Parf##lccnenoBanue npouecca UCapeHusl.
###Par###OnpeneneHe OTHOCHUTEIBHON BIAXHOCTU
BO3/yXa.

H##HParf##Onpenencuue YAEIbHOU TEIUIOTBI

IIJIaBJICHUA JIbAA.

6.18

®dusnyeckue SBIEHUS B TMPHUPOJIE: TOBEPXHOCTHOE
HaTsDKEHWE W KaNMWUIIPHBIE SIBJICHUS B TMPUPOJIE,
KpUCTAJLIBI B IpUPOJE, n3nyuenne CoHila, 3aMep3aHne
BO/IOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, uHesl, CHeTa.

6.19

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

JIBUTATEh BHYTPEHHETO CrOpaHusl.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH Kysona
7.2 (3aBMCHMOCTB CHJIbI B3aMMOJEHCTBHS 3apsDKEHHBIX TEJ
OT BEJIMUMHBI 3apS0B U PACCTOSHUS MEXKTY TEIaMH)
DnexTpuueckoe noJe. HanpspokénHocTs
7.3 3JIEKTpUYeCKoro mnojs. IlpuHuun  cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsioB. DJIeMEHTapHbIN
7.4 anekTpuyeckuit 3apsa. Crpoenue atoma. IIpoBoaHukM
U TUDJICKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
6 DNEeKTpUYeCKUid  TOK. YCIOBHS  CYILIECTBOBAHHUS
' ANEKTPUYECKOTO TOKA. VICTOYHMKH TOCTOSTHHOTO TOKA
JeiicTBus AIEKTPUUYECKOTO Toka  (TersioBoe,
7.7 XUMHYECKOE, MArHuUTHOE). OJIEKTPUYECKUN TOK B
KHUJKOCTSX M ra3ax
o Onexktpuueckas 1enb. Cuna Toka. DIEKTpUYECKOE
. HamnpsHKeHHe
79 ConpoTuBieHue IIPOBO/IHUKA. VYaensHoe
. CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa Jy1s ydacTKa [enu
1 [locnenoBarenbHOE W TapalieIbHOE COEIUHEHHUE
' MIPOBOTHUKOB
Pabota w MOITHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
13 DNeKTpuUecKue e U MOTPEOUTENH AIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHBIE MarHuTHl. B3anmoelicTBre MOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe mnone. MarHuTHOe mojie 3€eMJIM U €ro

3HA4YCHUEC JIA )KM3HHU Ha 3emire




7.16

OnbiT Opcrena. MarHuTHOE MOJIE BJIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHUKE

7.17

JlelicTB€ MarHUTHOIO IOJI HAa NPOBOJHHUK C TOKOM.
DneKTpOoABUTaTENb IOCTOSSHHOTO TOKa. Mcrionb3oBaHue
JJIEKTPOJBUIaTeIed B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOpTe

7.18

OnbiTel  @apajnes. SBieHue  AJIEKTPOMArHUTHOM

naaykuuu. [Ipasuno Jlenna

7.19

DNeKTporeHepaTop. CriocoOmr MIOJTy9ICHUS
AJCKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIrun

7.20

[IpakTryeckue paboTHI:

OmnbITH 10 HAOJIIOJCHUIO 3IEKTPU3ALMU TeJI MHIYKLIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue NENCTBHSA DJIEKTPUYECKOrO IO HA
MIPOBOJIHUKY U JUDJIEKTPUKH.

C6opka u mpoBepka pabOThl AIEKTPUUYECKON LIEMU
MOCTOSIHHOTO TOKA.

W3mepeHnue u peryiupoBaHue CUIbI TOKA.

W3mepeHue u peryaupoBaHue HapsHKeHUs.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa U
HaTpsDKSHUS Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTb
JIEKTPUUYECKOTO COMPOTUBICHHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUTOMIATN TIONEPEYHOTO CEYCHHUS M MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUH TIpU
MOCTIeIOBATEIbHOM COEAMHEHUH JIByX PE3HCTOPOB.
IIpoBepka npaBuiia it CUIIBI TOKA MPH HapalliebHOM
COeMHEHUN pe3uctopoB. OmnpeneneHue padOTHI
UIEKTPUUECKOTO TOKA, HAYILIEro Yepe3 pe3ucTop.
OmnpezneneHue  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,

BBIIEIISIEMO Ha pe3ucrope. HccnenoBanue




3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUYKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ] narpeBatensi.
HccnenoBanue MarHUTHOTO B3aUMOICUCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOrO MOJIS
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paznenenun. MccnenoBanve NeHCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJCICTBUSA KaTYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa M HalpaBlIeHUs TokKa B Karywmke. HM3ydeHue
JENUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KoncrpyupoBanue u U3y4YeHUE paboTsl
3IIEKTPOJIBUTATEIIS. HN3zmepenue KII
3JEKTPOJIBUTAaTEIbHONM  yCTaHOBKU.  OmNBITBI 1O
HCCIIEA0BAHUIO SIBJICHUSI AIEKTPOMArHUTHOMN
WHIYKIUHA: HWCCIEAOBAaHUE W3MEHEHMM 3HAYCHHUS W

HaIlpaBJICHUA UHAYKIIHUOHHOT'O TOKa

7.21

Ouznyeckue SBICHUS B MPHUPOJAE: DIEKTPHUUECKHE
SBIIEHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Aper( MoT0CoB,
POJIb MAarHuTHOTO ITOJIA IJIA J)KU3HU Ha 3CMJ'IG, MOJIAPHOC

CHUAHHC

7.22

TexHuyeckue ycTpoiCTBa: 3JEKTPOCKON, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IEKTPUUECKOMN SHEPTHUH,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeJIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, JJIEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC

Kon

paszaena

Kon

DJICMCHTAa

[IpoBepsiembie 37I€EMEHTHI COAEPIKAHUS




MEXAHWYECKUE ABJIEHUA

MexaHndeckoe JBUXKCHUC. MaTepHaanaﬂ TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKEHHUS
8.3 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEHOE
8.4 nBrkeHue. CpeliHsis ¥ MTHOBEHHAsI CKOPOCTh TeJla MpU
HEPaBHOMEPHOM JBUKEHUU
g5 VYckopenue.  PaBHOyckOpeHHOE — MpSMOJMHENHHOE
' JIBIDKEHUE
8.6 #H#HPar###CBoOoauoe magenue. OnblTe! [ anuies
H###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaiuenus. JIunelinas u yriosas
ckopocTu. LleHTpocTpeMuTeIbHOE YCKOPEHNE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tpernii 3akoH HeroTOHA
8.11 HAHParfH##] [puHIMT cyneprno3nuy Ui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 #A#Parf##Cila TpeHMs: CHila TPEHMsI CKOJIBKEHUS,
. CHJIa TPEHHS TTOKOS, IPYTHE BUIBI TPEHUS
S 14 #HHParf##Cila  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
%15 JIBmxenne r1uraner  Bokpyr Comnma.  IlepBas
' KocMu4eckasi CkopocTb. HeBecoMocCTh U nieperpy3ku
S.16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
%17 ###Par###PaBHOBecue TBEPIOTO TENA C 3aKPETUIEHHON
. ocblo BpauieHus. MomeHT cuibl. LleHTp Tsokectn
8.18 Nwmnynbe Tena. 3Menenune ummynbea. iMnyibsc cuiel
8.19 3aKOH COXpaHEHHUs UMITyJIbCa
8.20 Hi##Par#H#H#PeakTUBHOE ABM)KEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb




8.22

PaGora cun Tsaxectu, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

HOTGHHI/IaJIBHaSI SOHEprusa TCjIa, IMOAHATOrO Hal

IIOBEPXHOCTHIO Seman

8.24

[ToTreHnmanpHast SHEPTUS CKATON IPYKUHBL

8.25

###Par##H#Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPrUu

8.26

HiHPar#H##3aKoH cCOXpaHEHUS! MEXaHUYECKOW IHEPTUU

8.27

[IpakTuueckue pabOTHI:

OrmpeneneHne cpeiHel CKOPOCTU CKOIBKEHHUST OpycKa
WY JIBOKCHMS LIApUKa MO HAKJIOHHOW IUIOCKOCTH.
Omnpenenennue yCKOpeHus Tena Mpu paBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM  JIBIDKEHHUM  0e3  HayalbHOMI
CKOpPOCTH.

[IpoBepka ruUMoOTE3Bl: €CAM MNPU PaBHOYCKOPEHHOM
JBUKEHUM 0e3 HaualbHOW CKOPOCTU MYTH OTHOCSTCS
KaKk psii HEUYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MMPOMEXXYTKH BPEMEHHU OJIMHAKOBBI.

Hccnenosanue 3aBUCHMOCTH CUJIBI TpEeHUs
CKOJIB)KEHUSI OT CHJIBl HOPMaJbHOTO JaBJICHHUS.
Omnpenenenre KOdPPUIMEHTa TPEHUS CKOIBKECHHUS.
Onpenenenne XECTKOCTH NpyXuHbL. OnpeneneHue
paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUIKEHUU
TeJla M0 TOPU3OHTANIBHOMN MOBepXHOCTU. OnpeaeneHue
paboThl CHJIBI YOPYTOCTH TIpH TOABEME Tpy3a C
WCIIOJIb30BAaHUEM  HEMOJBMKHOTO W TOJBHUYKHOTO

OJIOKOB

8.28

®usnueckue BJIEHUS B IPUPOJIE: MPUITUBBI U OTIIUBBHI,
JnBrkeHue 1uiaHeT COJHEYHOM CUCTEMBbl, pEaKTUBHOE

ABUIKCHUC KUBBIX OPraHN3MOB

8.29

TexHuueckue yCTpOWCTBA: CHHAOMETP, JaTYUKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI




9.1

KoneodarensHoe JIBIDKECHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJeOaHWi: Tepuoja, YacToTa,

aMIINTYy da

9.2

MaremaTuueckKuidi U NPYXUHHBIA ~ MasTHUKH.
[IpeBpamienue  sHepruv  HpU  KoJeOATEIbHOM

JABHXCHHUU

9.3

3aryxatomme kojeOaHus. BriHyKaeHHbIE KOJIeOaHMs.

Pe3onanc

94

Mexannueckue BoaHbL. CBOHCTBA MEXaHUYECKUX
BoJiH. [IponmonpHble M momepedyHbie BOJIHBL. JnuHa
BOJTHEI u CKOpPOCTb eé pacrnpoCTpaHCHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

9.5

3Byk. ['poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wndpa3Byk 1 yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHre 4YacToThl W Hepuojia  KoyeOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHve 4YacToThl W Hepuojia  KoyebaHui
MIPYKUHHOTO MasATHUKA

WccnenoBanne 3aBUCMMOCTH IepHOJa KoyieOaHMM
MOJIBEIIEHHOTO K HUTH TIpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH IepHoJa KoyieOaHMM
IIPYKUHHOTO MasATHHKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoyebaHuil  Tpysa,
MIO/IBEILIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTH
NpYXUHBL.  V3MepeHue ycKOpeHus CBOOOJHOTO

naacHus

9.8

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

LlyHaMH, 9XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, HUCIOJIL30BaHUE

yIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI




10.1

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

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2

[IIxana 31€KTPOMarHUTHBIX BOJIH

10.3

DnexTpoMarHuTHas npupoja cBera. CKOpocTh CBeTa.

BosHoBEIE cBONMCTBA cBETA

10.4

[IpakTryeckue paboTHI:
N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIIBHOTO TeiedhoHa

10.5

@dusnueckue SBIEHUS B INpUpPOJE: OHOIOrHYEcKOoe
JeCTBUE  BUAMMOTO,  YJIbTPApHOIETOBOIO U

PCHTICHOBCKOI'O I/ISJ'Iy‘leHI/Iﬁ

10.6

Texauueckue YCTpOWCTBA:! HCIIOJIb30BaHUE

QJICKTPOMAruuTHLIX BOJIH AJIA COTOBOH CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast Mmosienb cBeta. MicTouHMKY cBETa

11.2

IIpssmonuHeEitHOE pacpoCcTpaHEHHUE CBETa

11.3

Otpaxxenne cBeta. [lmockoe 3epkanmo. 3akoH

OTpaXXCHUS CBETA

11.4

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

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA

11.5

JInnza. Xop jiydeil B JIMH3E

11.6

OnTuueckas cucrema (bOToannapaTa, MHKPOCKOIIa "

TCICCKOIIa

11.7

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

JAIbHO30PKOCTh

11.8

Paznoxxenue Oeroro ceera B CIICKTP. Omnpiter HetoToOHA.

Ciio)keHne CneKTpalIbHBIX IBETOB. Jlucnepcus ceera

11.9

[IpakTuueckue padbOTHI:

###Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpakKEHUsI CBETOBOT'O JIy4a OT yTIJIa Ma/ICHHS.
HH#HPar##113yueHne XapakTepUCTUK HM300paKeHUS

npeaMeTa B TNIOCKOM 3epKalie.




#HHHPar###ccnienoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO JIyya OT yrja HaJeHUs Ha
TpaHULE «BO3/1YyX — CTEKIIOM.

#H##Par### lonyuenue M300paKEHU C  TOMOIIBIO
coOuparolei JTMH3HI.

#HH#HPar###Onpenenenue (OKyCHOTO pacCTOSHUS U
ONITUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
##HPar#H###ONbBITEL IO pa3NioKeHHI0 Oeloro cBera B
CHEKTp.

H#H#Par#H###ONbITHl 10 BOCIPUSATHIO LIBETA IPEIMETOB

P UX HAOJIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI

dusznyeckue ABICHUS B npupoAc: 3aTMCHHA COJ'IHI_Ia n

11.10 JIyHBI, IIBETA TEJ, ONTHYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' (doToanmapar, ONTUHYECKHE CBETOBOIbI
KBAHTOBBGIE SABJIEHU A
11 Onwitel Pesepdopna u mimaHeTapHas MOJENb aToMa.
. Mogens aroma bopa
129 Hcnyckanue u norjiouieHre cBera atToMoM. KBaHTBHI.
' JInnenyaTsle CIIEKTPHI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMMa-u3IyyeHHs
14 Ctpoenne artomHoro snapa. HykioHHas MopAenb
' aTOMHOTrO siipa. M30Tomnsl
12 15 PanuoaxTtuBHble npeBpaiienusd. [lepuoa nomypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuu. 3aKOHbI COXPaHEHHUS 3aPsA0BOTO U
' MacCOBOTO YHCEI
DOHeprusi CcBA3M aToMHbIX saep. CBs3b Macchl U
12.7
SHEPTHH
128 Peakuuu cuHTe3a u  genenus sapep.  McroyHukum
' sHepruu CoJHIIa U 3BE3]T
129 Snepnas osHepretuka. JlelcTBUE paaMOaKTUBHBIX

I/ISJIy‘IeHI/Iﬁ Ha JXUBBIC OPTraHU3MbI




12.10

[IpakTryeckue pabOTHI:

HaGmroieHne CIUIOMIHBIX W JIMHEWYaTBIX CIIEKTPOB
W3ITYYCHUS.

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

W3mepenue paanoakTUBHOTO (poHa

12.11

@usnyecKkue SBICHUSA B IPUPOJE: ECTECTBEHHBIN
pPaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE JIy4u,
PaaUOAKTUBHOE W3JIyYEHUE NPUPOIHBIX MHUHEPAJIOB,
JEICTBUE pPAagUOAaKTUBHBIX WM3IY4YEHHH HAa OpraHu3M

YCJIO0BCKa

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VMHJMBHUyaJIbHBIA TO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHsI OCHOBHO# 00pa30oBaTe/ibLHOI
NPorpaMMbl OCHOBHOI0 0011ero odpaszopanusi Ha ocHose PI'OC

[lonumanue ponu (PU3MKK B  HAYYHOM KAPTHHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUNH O 3aKOHOMEPHOM
CBSA3U U IIO3HABAEMOCTH SIBJICHUU IIPUPOJIBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeld poiu GU3MKK B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHUKH U TEXHOJOTHHA, 00 3BOIIOIHHU
(bu3MYeCcKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHNE IPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BUAAX MaTepuu (BEIIECTBO U MOJIE), O JBMKEHHH Kak
crocobe CyIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHMs BEIIECTBA, O (U3UYECKOH CYIIHOCTU SBICHHUN
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE pa3lInyaTh SBJICHUS IO OIHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHME paclio3HaBaTh INPOSBICHHE
HU3YYCHHBIX (1)H31/I‘-I€CKI/IX SIBJICHUH B OKpYy»KaromeM MHPE, BBIACIIAAL

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

BJ'IaIICHI/Ie OCHOBaMH IOHATHMHOI'O arrapara U CHMBOJIMYCCKOTO
A3bIKaA (1)I/ISI/IKI/I H HUCIIOJIB30BAaHUC UX IJIA PCIICHUA y‘—IC6HBIX 3aaa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBaA TCI, (1)I/ISPI"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3YS (yHAAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

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

ABJICHUA, UCITIOJIB3YA (bnanecxne BCJIIMYHHBI

Bnanenue ocHOBaMHM METOJOB HAy4YHOTO IIO3HAHUS C Y4ETOM
coOuroIeHHS TTpaBUII 0€30MacHOTO TpyAa: HalmroneHne pru3nyeckux

SIBJICHUU:




YMEHHUE CaMOCTOATEIIBHO COOMPATh 3KCIIEPUMEHTAILHYIO YCTaHOBKY
13 TaHHOTO Habopa 0OOPYIOBaHUS IO WHCTPYKIIUHU, OIUCHIBATH XOJ]
OTIBITA ¥ 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOJIBI;
MPOBEACHUE TIPSIMBIX M KOCBEHHBIX HW3MEPEHHUHN (PH3HUCCKUX
BEIMYMH: YMEHUE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSTECIBHO
coOMpaTh AKCIEPUMEHTAIbHYI) YCTAHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEJIMYMHBI M aHAIM3HPOBATH TIOJTYYCHHBIC
pe3ynbTaThl C Y4€TOM 3a/IaHHOM TOTPEHIHOCTH Pe3yJbTaTOB
HU3MEpPEHUI;

MPOBEICHUE HECIOXKHBIX OKCIIEPUMEHTAIbHBIX  HCCIICIOBAHUML;
CaMOCTOSITENILHO COOMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
MPOBOJIUTh  HCCIICAOBAHHE 110  HMHCTPYKIUH, IMPEACTaBIAThH
MOJIyYCHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BUIC TAOIHIl U
rpadMKOB, YYHTBIBATH IOTPEIIHOCTH, Je/aTh BBIBOJABI IO

pe3ylibTaTaM UCCIICAOBaHUA

[ToHnMaHWe  XapakTepHBIX CBOMCTB  (DU3MYECKHX  MOJeNel
(MaTepuanbHasi TOUKa, aOCOTIOTHO TBEPIOE TEJIO, MOJACIIUA CTPOCHUS
ra3oB, JKUIKOCTeH M TBEPABIX Tel, IJIaHETapHas MOJeNb aroma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHSATh UX IS

00BsICHEHUS (PU3MUECKUX TPOLIECCOB

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

MOJENIN

YMmeHnue pemath pacuéTHble 3afaud (Ha G6a3e 2 — 3 ypaBHEHHI),
WCIIONIb3Ysl 3aKOHBl U (OPMYJIbL, CBSI3bIBAIOIIME (PUINUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBUE 3aJauH,
BBISIBJISITH HEJIOCTAIOIIME JAaHHbBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HE00X0AUMBIE JUIs €€ PeLIeHHs, UCIIOb30BaTh CIIPaBOYHbIE JJAHHBIE,
IIPOBOJUTH PAcU€Thl M OLICHMBATH PEATUCTHUYHOCTH IOJYyYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUUHBI; YMEHHUE ONPEENATh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOTYYECHHON IPU PEIIEHUH 3aaun




YMeHue XapakTepu3oBaTb IMPUHLUIBl JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX OIMCAHUIO, UCIIONb3Ys 3HAHUA O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAUMBIe (U3NUECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HAHWS O (U3UYECKHUX SIBICHUAX B
MOBCEIHEBHON JKM3HH Ui oOecriedeHuss Oe30MacHOCTH IPHU
oOpamieHUu ¢ OBITOBBIMH  IpHUOOpaMHU W TEXHHUYECKUMU
yCTPOMCTBAMH, COXPAHCHUS 3JIOPOBbSI U COOJIOJCHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKpYXKAaIOIICH cpeje; NMOHWMaHHE
HEOOXOIMMOCTH TIPUMEHEHUS JOCTHIKCHUN (DU3UKH U TEXHOJOTHI

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OmnbIT moWcKa, MpeoOpa3oBaHHUs M IPEICTABICHHUS WHPOPMALUU
(bu3n4eckoro cojep’kaHus € MCIOJb30BaHMEM HH()OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTH; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON MH(POpPMAllMM Ha OCHOBE HUMEIOIUXCA 3HAaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJb30BaTh  IpHU
BBINOJIHEHUH YYEOHBIX 33JaHUN HAy4HO-TIOMYJISIPHYIO JIUTEPATypy
(hU3MYECKOTO CO/Iep KaHUs, CIIPABOYHbIE MaTepUabl, PpECYpPChl CETH
WntepHer; BnageHue 0a30BbIMM HaBbIKAMU  NPeoOpa30OBaHUA
nH(popMalMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
x Mexanuyeckoe aBuwxkeHue. MarepuanpHas Touka. CucremMa  OTCUéra.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE u HEpaBHOMEpHOE ABMKeHUE. Cpeansis ckopocTb. Dopmyna s
1.2 BBIUHCIICHUS CPEAHEH cKopocTu: v = S/t
PaBHOMEpHOE npsMOTMHEITHOE ABUKEHUE. 3aBUCUMOCTh KOOPJUHATHI TEJia OT
BPEMEHH B CITy4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTIO IBUKECHUSL:
13 x(f)=x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU JIsi MPOEKIHMH CKOPOCTH, MPOCKIUU
MepeMenieHus, IMyTH, KOOPAWMHATBI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOpAMHATHl T€Ja OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
7
Self)=vg, =i+ * %
@opMynbl IS MPOCKIUU TIEPEMEIICHUS, MPOEKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
12
1.4 .sx(r)=u{,x-a‘+ax-3.
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'padviky 3aBUCHMOCTH OT BPEMEHHU JUIS MPOEKIUU YCKOPEHHS, MPOEKIIUU
CKOPOCTH, TPOCKIIMU TepeMeIIeHUs], KOOPAUHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBH>KCHUH
CBoboaHoe nagenue. GopMyIibl, OMKUCHIBAIOLINE CBOOOJHOE Ma/leHue Teja Mo
1.5 BEPTUKANH (IBMKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emnun). ['paduku 3aBUCHUMOCTH OT BpPEMEHHM MJI1 MPOEKUUU YCKOPEHUS,




IMPOCKOHUKU CKOPOCTH M KOOPAHWHATBI IIpH CBO6OI[HOM nmaacHuu TeEiia 110

BEPTUKAIN

1.6

CKopocTh paBHOMEPHOTO [JBHKEHHUS Tejla IO OKpyxHocTtu. Hampasnenue
CKOPOCTH.

@opmyiia I BBIYKMCIECHUS CKOPOCTH YEpe3 PaguyC OKPYKHOCTHU U MEPHUOJ

oOparnieHus:
2R
L=
T

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

yckopenusi. @opmyiia i1l BBIYUCICHHUS YCKOPEHUS:

®opmyia, CBSI3bIBAIOIIAS IEPHOJ U YaCTOTY OOpAICHUS:

Vo= ?

1.7

Macca. [InoTHOCTB BelIecTBA. d)opMyna JJIA BBIYUCIICHUSA TTJIOTHOCTH

_m
V

1.8

Cuna — BexkTtopHas ¢puzudeckas BenudnHa. CI0KeHHUEe CUl

1.9

SBnenue unepuuu. llepssiii 3akoH HeroTOHa

1.10

Bropoii 3akon HeroToHa:

F=m-a

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

Ha TCJI0

1.11

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpCHI/Ie IMOKOSA U TPCHUC CKOJILIXKCHUS. (I)opMyJIa IJI1 BBIYUCJIICHUSA MOJYJIS CUJIbI

TPCHUA CKOJIBXXCHUA:




F_=u-N

Hedbopmanust Tenma. Ympyrue u Heynpyrue aedopmaiuu. 3aKOH YIpPyrou

nedpopmanuu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
FoG. my -i}}:
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 dopMyna AJig BBIUMCICHUS CUIbI TSKECTH BOJIM3U MOBEpXHOCTH 3emiu: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nwmmynbe Tena — BekTopHas (pu3ndeckas BeInYnHa.
1.15 P=mo
Nmnynsc cuctemsl ten. 3menenue ummnynbca. IMmynbe cuisl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:
1.16 D=y +im, U, =const
PeakTuBHOE NBUXKEHUE
Mexanundeckas pabora. @opMyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosc
MexaHndeckasi MOIIIHOCTb:
1.17
n=4
r
Kunernueckasi u noreHuuanbHas sHeprus. opmyra asisi BHIYUCICHUS
- KMHETUYECKOM SHEPruu:




Teopema o kuneTnueckoi aneprun. Popmyia ajsi BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TIOIHSITOrO

Hag 3eMIIE:

E,=mgh

1.19

Mexanuueckas OHEPIu-i:
E=E.+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. Popmyia /s 3aKoHa
COXpaHEHUs MEXaHMUECKOM SHepruy B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHUYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

1.20

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

YcinoBre paBHOBECHS phIvara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWKHBIN 010ku. KII/] mpocThix MexaHU3MOB,

n= Anonesnas

A‘S&I‘IH‘I-BEEEH

1.21

JlaBiieHue TBEpAOTO TETA.

dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:

_F
p_S'

Jasnenue raza. ATMocepHoe JaBlieHHeE.

FI/I)IpOCTaTI/I'—IeCKOe JaBJICHUC BHYTPH KUAKOCTH.

CDOpMYJ'Ia JJId BBIYUCIICHUSA JABJICHUA BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. dopmyna s onpeneneHHs BBITAIKUBAIOMICH CHIIBI,

JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WIH ra3:




VcaoBue nnaBanus tea. [lnaBanue CYZIO0B U BO3AYXOILJIaBaHUEC

1.24

MexaHnueckue KojaeOaHus. AMHJ'II/ITy,I[a, nepuoa M 4YacTtoTa KoJIe0aHMii.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M NIEPUOJ KOJIECOAHUIA:

1.25

MareMaTtnueckuii M IpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu Ipu

KoJie0aTeIbHOM JBHXXCHHUHU

1.26

3aryxatomue Konebanus. Bernyxaennsie konebanus. Pesonanc

1.27

MexaHU4ecKrue BOJIHBI. HpOI[OJII)HI)Ie 1 MOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

Ah=v-T

1.28

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

nByx cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpenHell MIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBL;, KECTKOCTH
NPY>XUHBI, KOA(GOUIMEHTa TPEHUS CKOJIbXKEHHUS; PadOThl CUIIBI TPEHHS, CHIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU JBMKEHHs OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHus: Opycka INMpH IBMKEHUH 10 HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M IepHoja
KoJie0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha phIyar;
paboThl CHJIBI YHPYTOCTH MpPHU MOABEME Ipy3a C MOMOUIbIO HEMOABHKHOIO
6110Ka; pabOTHI CUIIBI YIPYTOCTH MPH MOABEME I'Py3a ¢ HOMOIIBIO MOIBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTpYXKEHHOM
YacTH Te€Ja U OT IVIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT MAacCChI TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOIO JTABIEHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPY>KUHE, OT CTEIICHH
nedopManuy Npy>KUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJIOHA HalpaBJIsoLIeH;
nepuoja (4acToThl) KOJeOaHUH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; MIepHOja
KosieOaHUH TPY>KUHHOTO MAasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH IepHoJa KoJeOaHUI HUTSHOIO MasiTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

1.30

Dusuueckue AGNEHUS 8 npupode.‘ NpuMEpbl ABUXXCHUA C PASJIMYHBIMU

CKOpPOCTSIMM B )KUBOM M HEKMBOU MPUPOJE, NIEHUCTBUE CHIIBI TPEHHS B PUPOJIE




U TEXHUKE, MPWJIMBBI U OTJIUBBI, JBIKeHUE TuiaHeT COJIHEYHOW CHCTEMBI,
PEaKTHUBHOE JBUXKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIEC YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBieHUS Ha >KMBOW OpraHU3M, IUIaBaHUE PBIO, BOCIPHUSTHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, HyHaAMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYMUKH ITOJIOXKCHHUA, pAaCCTOAHUA U
YCKOpPpCHUsI, AWHAMOMETpP, IMMOAINMIIHUKH, PpaKEThl, pblyar, HO,HBH)KHBIP'I n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAaKJIOHHAA IJIOCKOCTb, NPOCTHIC MCXAaHHU3MbI B GBITy,

11 COOOIIAIOLINECS COCYbl, YCTPOUCTBO BOAOMPOBOJAA, THAPABIMYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMEeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOEHUs

2.1 BerecTBa. Mozenu TBEPAOTO, KHUIAKOTO M Ta3000pa3HOr0 COCTOSIHHM BEIIECTBA.
Kpucrannnueckue u amopgHbie Tena

25 JIBrxkenune dactul BewiecTBa. CBA3b CKOPOCTH JIBM)KEHHMS YacCTULl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iMpdys3us

2.3 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TenyioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

6 Buytpennsst sneprus. PaGora u Temsomnepenaya Kak crocoObl H3MEHEHHS

' BHYTPEHHEHN YHEPTUU

2.7 Buap! Teronepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBo TemioTel. YaenbHas
TEIUIOEMKOCTbD:

2.8

O=cm(ty—t)
3aKoH COXpaHEHUs! PHEPTUU B TEIUIOBBIX IMpOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
O +0,+..=0
HUcnapenune m xoHneHcauus. M3MeHeHUME BHYTPEHHEN J3HEPIHM B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YJIenbHas TemioTa

napoo6OpazoBanus: L = O/m




2.11

Bnaxxnocts BO3ayXa

2.12

[InaBnenne wu kpucrammuizauusa. V3MeHeHHe BHYTpPEHHEM SHEpPrud Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHyTpeHHs1 DSHeprus CropaHus TOIUIMBA. Y J€lbHAas TEIJIOTa CrOpaHUs

ToruBa: g = Q/m

2.14

[Tpunnume! padoTe! TermnoBsix Asuratenei. KI1JI TemmoBoro asuraresns

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUIMUECKOTO IIMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJIyYEHHOI0 BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHApP;, KOJUYECTBAa TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWJIMHAPOM, I0CJIE ONyCKAaHUS €ro B BOLYy KOMHATHOMN
TEMIIEpPATypbl; OTHOCUTEIBHOW BIAXKHOCTH BO3AYyXa; YAEIbHOM TEIUIOTHI
IUIaBJIeHNs Jbaa. lccienoBaHue W3MEHEHHs TeMIEparypbl BOJBl INPU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEMJIO0OMEHA MPH CMEIIMBAHUU XOJOJHOU U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIapCHUA

2.16

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

BOJI0OEMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue  ycmpoiucmea: — KalWUIAPbL,  NPUMEPBl  HCIOJIB30BAHUSA
KPUCTAJUIOB, )KUIKOCTHBINA TEPMOMETD, NATUUK TEMIIEPATYPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOWHA, ABUTATEIb

BHYTPCHHCETO CrOpaHusd

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsA 0B

32

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHECHHUS DIIEKTPUUYECKOTO 3apsiia

34

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

CYTNIEPIO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsnoB. JleMCTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTosHHBIN AEeKTpUYECKUM TOK. JIeMCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/
DNEKTPUYECKOE COIPOTUBIICHHE. Y IEIBHOE MIEKTPUUYECKOE CONPOTUBIICHNUE:!
3.7 R =pl/S
18 3axon OMma 111 yyacTka anekrpudeckoii uenu: / = U/R
[TocnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapamiensHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=I+I; R:%.
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
3.10 Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJE€ MPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHyKIIUU
313 MarsuTHOe TMOJ€ IOCTOSIHHOTO MarHuTa. B3auMonencTBuE NOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JIS HA IPOBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMaraiuTHOM uHAyKuuu. [IpaBumno Jlenna
IIpakmuyeckue pabomul
W3MmepeHue  AIEKTPUYECKOTO  CONPOTHUBIIECHUS  PE3UCTOpA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAIOMICTO B IIPOBOAHHKE

(pe3ucTopsbl, TaMIIOYKa), OT HAPSHKECHUS Ha KOHIIAX IPOBOHHUKA; 3aBUCMOCTH




COIIPOTUBJICHUS OT JAJIMHEBI IIPOBOJHUKA, TUIOIIAAN €TI0 IIOIIEPEYHOI'0 CCUHCHUA U
YACJIBHOI'O COMPOTUBJICHUA.

HpOBepKa ImpaBujia JJIA SJICKTPUICCKOI'0 HAIIPSXKCHUS IIPU ITOCIICA0BATCIbHOM
COCAMHCHNUN MPOBOAHUKOB; IpaBWjia OJid CHJIbL J3JICKTPHUYCCKOI'0 TOKa IIpHU

napajyuieIbHOM COEAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 npupode. SIEKTPUYECKHE SIBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MArHUTHOTO HOJIS JUIs AKU3HU Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOIN, aMIEpPMETp, BOJIBTMETP, PEOcCTart,
CU€TUUK DJEKTPUUYECKOH HHEPIruu, HIEKTPOOCBETHTEIbHbIE MPUOOPSI,

3.18 HarpeBaTelbHbIe AEKTPONpUOOPHI (mpumepsr), IIEKTPUYECKUE
IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeiab IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DOnekTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH

3.20 JlyueBast mogens cBeta. [IpsimoninHeiHOE pacipocTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucniepcus ceera

394 JIunza. Xon nyuelt B muH3e. POKyCHOE paccTosiHUE JIMH3BL. OnTUyeckas cuia

' muH3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpaxmuueckue pabomul
#H#HPar##l13MepeHne ONTUYECKON CHIIBI coOMparoniei JHH3BL, (HOKYCHOTO
paccTosiHnus coOuparolei JIMH3BI (10 CBOWCTBY paBEHCTBA pa3MEpOB MpeIMETa
U U300paXKeHus1, KOT/1a MPeMET paclojokKeH B ABOWHOM (OKyce), moKa3aTes

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

397 Qusuueckue sgnenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

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

CBE€TOBObI




KBAHTOBBIE ABJIEHUS

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

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-yactui. Ilmanerapnas mopenb

' aToma

4.3 CocrtaB aToMHOTO0 siApa. M30TombI

4.4 [Tepuon nmonypacnaaa aTOMHBIX sIAEP

4.5 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOI0O U MaCCOBOTO YHCE
Qu3suueckue sAGNeHUs 6 npupode. €CTECTBEHHBIN paguoaKTUBHBINA (OH,

4.6 KOCMHMYECKHE JIy4Yd, PaJAHMOAKTUBHOE H3IIYYCHHE MPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUI Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYAJIbHBIA JIO3UMETD,

kamepa BunbcoHa, siepHast sHEpreTuka




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






