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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (u3uke Ha ypoBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUsS COCTaBJICHAa HAa OCHOBE
NOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTebHOM
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢enepaibHOi pabodeid mporpaMMel
BocniuTanus U Konnenuuu npenojgaBanus yueOnoro npeamera «dusmkay.

[IporpaMmma mo ¢u3rvke Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs COCTaBJI€HA HA OCHOBE
NOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTebHOM
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yderoM ¢eaepaibHOi pabodeid mporpaMMel
BOCIHUTAHUS U KOHIIETIINH MTPerojaBaHusi yueOHoro npeamera «Ousukay.

CogepxaHue mnporpaMmbl MO (U3MKE HaIpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOIIUXCSd W OpraHu3alfio H3ydeHHs (U3MKH Ha JAEATEIbHOCTHOM OCHOBe. B
nporpaMMe 1o (M3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4Y€OHOrO MpeAMEeTa B peain3aluu TpeOOBaHUI
®OI'OC OO0 K MIaHUPYEeMBIM JIMYHOCTHBIM WM METANpPEIMETHBIM pe3yjbTaTaM OOYYCHHS, a TaKKe
MEXIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHusl.

[Tporpamma o ¢u3uKe yCcTaHABIMBAET paclpeaeieHne ydeOHOro Marepuaia mo rogaMm o0ydeHHs
(mo kiaccam), mpejuiaraeT MPUMEPHYI0 MOCIEI0BATEIbHOCTh M3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO COIEPIKAHUS U y4eTe BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Iporpamma mo ¢Qusmke pa3zpaboTaHa C LENTbIO OKA3aHUS METOIUYECKOW IOMOIIM YYUTEIO B
CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

Ou3nka SBISIETCS CHCTEMOOOPA3yIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNBKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, M3y4aeMbIX XUMUEH, OUOIOTHEH,
acTpoHOMHEW H (U3NYECKOW reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY MUDA,
npefoCcTaBIsieT Hanbosee sicHbIe 0Opa3Ibl MPUMEHEHHUSI HayYHOTO METOJa MO3HAHMA, TO €CTh Crocoda
MOJTyYEHUs JOCTOBEPHBIX 3HAHUHN O MUPE.

Opna u3 TIaBHBIX 33734 PU3NYECKOro 00pa30BaHMs B CTPYKType 00IIero o0pa3oBaHusl COCTOUT B
(GopMHpPOBAHNHN €CTECTBEHHOHAYYHOW TPAaMOTHOCTH U MHTEpeca K HayKe y 00y4Jaromuxcsl.

W3yuenne ¢usukun Ha  0a30BOM  ypOBHE  IMpEAINoJIaraeT  OBJIAJICHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTbD:

® HAy4YHO OOBSCHSTH SIBJICHUS,

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

e UHTEPHPETUPOBATh JAHHbIE W MCIOJb30BaTh HAay4dHbIE JOKAa3aTENbCTBA Ui MOJIyYEHUs

BBIBOJIOBY.

[lenu m3ydeHust GU3MKKU HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI ONpeesieHbl B KOHUEMIIUU
npenojaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepannn, peaTu3yrOIIUX OCHOBHBIE 00111e00pa30BaTeIbHbBIE TPOTPAMMBI.

[enu nzydyenust pusmku:

e puoOpeTeHHe HMHTEepeca U CTPEMJICHUS OO0YJaromMXCS K HAaydyHOMY H3YyYEHHUIO MPUPOIBI,

pa3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;
® pa3BHUTHE MPEICTaBICHUI O HAYYHOM METO/Ie TO3HAHUS U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHUE TPEICTABICHUNA O poiM (PU3MKU Ui PA3BUTHUS IPYIMX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHii;

® pa3BHUTHE NPEICTABICHUN O BO3MOXKHBIX cdepax Oyaymiend nmpodecCuoHaIbHON AesITeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEMY O0yYEHHIO B 9TOM HalpaBJICHUH.



JlocTrkeHrne ATUX IIee mporpamMMmbl 1Mo (pu3WKe Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
o0ecTieurBaeTCs pEHICHUEM CIICIYIOIINX 3a/1au:

npruoOpeTeHne 3HAHWH O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKUX, TETUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

nproOpeTeHue YMEHHUH OIMCHIBATH M OOBACHATh (PU3MUECKUE SIBIICHHUS C HWCIOJIb30BAHUEM
MOJYYECHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUs MPOCTCHIINX PACYCTHBIX 33[a4 C MCIOJIb30BAaHUEM (DU3MYECKHX
Mo/IeIiel, TBOPYECKHUX M MTPAKTUKOOPUCHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HaONIONaTh MPHPOIHBIC SBICHHUS W BBHINOJHATH ONBITHI, Ja0OpaTOpHEIC
paboOThI U AKCIIEPUMEHTAIBHBIC UCCIICTOBAHMS C UCIIOJIb30BAHUEM H3MEPUTEIIbHBIX IPUOOPOB;
OCBOCHHE TIPUEMOB paboThl ¢ wuHpopManuel (QU3UIECKOro CONEpKaHUs, BKIIOYAs
UHPOPMALIUIO O COBPEMEHHBIX JOCTH)KCHHUSX (DH3UKH, aHAIU3 M KPUTHUECKOE OICHHBAHUE
nHpopmanuu;

3HAKOMCTBO €O cdepamMu MpodecCHOHATLHON NeATeNbHOCTH, CBSA3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHSIX (PU3UUCCKON HAYKH.

OO11ee ynco YacoB, PEKOMEHIOBAHHBIX IS U3yueHHsI PU3UKU Ha 0a30BOM ypoBHE, — 238 4acoB:
B 7 xiacce — 68 gacoB (2 vaca B Heneno), B 8 kiacce — 68 gacoB (2 waca B Henmeno), B 9 kimacce — 102

qaca

3 yaca B HEJIEI0).

[Ipennaraemselii B mporpamme mno (usuke nepedeHb JabOpaTOPHBIX PaOOT U OMBITOB SIBISIETCA
PEKOMEHIaTeIbHBIM, YUUTEIb JIETIAeT BHIOOP MPHU MPOBECHUHU JIA0OPATOPHBIX PAOOT U OIBITOB C YUETOM
WHIUBUIYAJIbHBIX OCOOCHHOCTEH 00YyYaroluxcsi, CMcKa KCIIEPUMEHTAIbHBIX 3aJaHul, peaiaraeMbIix
B pPaMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'0 IK3aMeHa Mo (pusmke.



COJEP)KAHUE OBYYEHUA

7 KUIIACC
Du3UKa U €€ posib B IO3HAHUYM OKPY>KAIOLIEro Mupa.

®du3nka — HayKa o npupoje. ABneHus npupoasl. Gusnyeckue sIBICHUSA: MEXaHUYECKHE, TEIIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuunHbl. M3mepenne ¢pusndeckux penudnH. Ousndeckue npudopsl. [lorpemrHocTs
U3MEpEeHU MexTyHapoHast CUCTEMa €UHULL

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH M3y4aroT Hpupony. EcTecTBeHHOHayuHBIM MeTOn
MO3HAHMS: HAOJIOJIEHUE, TOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBUKEHUE THIIOTE3, SKCIEPUMEHT IO
IPOBEPKE TUIIOTE3, O0BSICHEHUE HAOMI0JaeMOoro sBieHus. Onucanne GU3NIECKUX SBICHHUNA C MOMOIIBIO
Mozelen

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, INEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue MNpuOOpPHl U TMpoleaypa MPSMBIX H3MEPEHUH aHAJIOrOBHIM U  LU(POBBIM

npudopom.

Jlabopamopuusie padbomovt u onvimol.
Omnpenenenue HEeHbl JeIeHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pasMepoB MajbIX TE.
W3mepenne Temneparypsl IPpU NOMOIIHN KUAKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBI.
[IpoBenenue uccineaoBaHusl MO MPOBEPKE TMIIOTE3bl: JAIbHOCTh IMOJIETA MIAPUKA, MYILIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIe, 4eM OO0JIbIlIe BHICOTA IMTYCKA.
IlepBoHauya/ibHBbIE CBeICHHS O CTPOCHHUH BelIeCTBA.

oV wNPE

CrtpoeHue BellecTBa: aTOMbl UM MOJEKYJbl, UX pa3Mepbl. OnbIThl, J0Ka3bIBAIOLINE JAUCKPETHOE
CTpOEHHE BEIECTBA.

JIBmxeHne yacTull BemecTBa. CBA3b CKOPOCTH JBUYKEHHUS 4acCTHUIl C TeMmIepaTypoi. bpoyHoBckoe
nBIKeHue, T dy3us. BzaumoseiicTBrue yacTUIl BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPHAbIX (KPUCTAIIIUYECKHX)
Ten. B3auMmocBA3p MexIy CBOICTBaMHM BELIECTB B pa3HbIX arperaTHbIX COCTOSHUSAX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue nuddysuu.

3. HaOmionenue sBIeHUMN, OOBICHSAIOMIMXCA MPUTSHKEHUEM WIM OTTAJKUBAHMEM YacTHIL

BELIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Ouenka AuamMeTpa aTomMa METOAOM PsiIOB (C UCIoNIb30BaHUEM (hoTorpaduii).

2. OmnbIThl O HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.

JBu:KeHHe U B3auMoeiicTBHE TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOe M HepaBHOMepHoe aABMkeHHE. Ckopoctb. CpenHsas
CKOPOCTh MPU HEPAaBHOMEPHOM JIBH)KEHUU. PacueT myTu 1 BpeMeHU JABHKEHUS.

SBnenne wHepuuu. 3aKOH HHEpPIMHU. B3auMojelcTBUE Ten Kak NMPUYMHA M3MEHEHHUS CKOPOCTH
JIBUKEHMST Tel. Macca kak Mepa MHepTHOcTH Tena. IlnmoTHocTe BemectBa. CBA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €TUHHIIE 00beMa BEIeCTBa.

Cwita Kak XxapakTepuCTUKa B3anMozencTeus ten. Cuita ynpyrocty u 3akoH ['yka. 3mepenne cuiibl
C TIOMOUIbIO JUHAMOMETpA. SIBieHHE TAroTeHus U cuia TskecTH. Cuila TSHYKECTH Ha APYTuX IUIaHeTax.



Bec tena. HeBecomocTh. CiioxeHHe CHII, HAIIPABICHHBIX MO OJHON MmpsiMOoi. PaBHOIEMCTBYIOIIAs CHII.
Cuna tpenus. TpeHue CKOIbKEHUS U TPEHUE NTOKOA. TpeHue B IPUPOI€ U TEXHUKE.
Hemoncmpayuu.

iR wN R

HabmroneHne MexaHM4EeCKOro JBUKEHUS Tela.

H3mepeHune cKOpoCTH NPSIMOIMHENHOIO JBH)KCHHU.
HaOnroneHue siBieHUs: MHEPLIUU.

Habumtonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHUE Macc 10 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.

Jlabopamopnuvie pabomot u onvimeol.

1.

w

Onpenenenue CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapuka B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHs OpycKa WM HIapHKa 110 HAKIIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTU TBEPAOTO TeTA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsbkeHus (nedopManuu) HOPYKUHBI  OT
MPUIIOKEHHOM CHJIBL.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI TPEHHUS CKOJBXKEHHS OT Beca Telna H
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JaByieHue TBEPABIX TeJI, )KUAKOCTE U ra3oB.

JaBnenue. CrocoObl yMEHBIIEHUS M YBeIMYeHUs AaBieHus. JlaBneHue rasa. 3aBUCHMOCTD
JIaBjieHHUs Tra3a OT oOwema, TemmepaTypsl. llepenada naBrneHuss TBepAbIMU TeNaMH, XHUAKOCTAMU H
razamu. 3akoH Ilackans. IlHeBMarnueckne MamuHbl. 3aBUCUMOCTb JIABJICHUS >KUJIKOCTH OT IJTyOWHBI.
lMunpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBinueckre MeXaHU3MBI.

AtMocdepa 3emnn u armocdepHoe naBieHue. [[puuuHbl CyIecTBOBaHUS BO3IYLIHONW OOOIOUKH
3emnu. Omnbit Toppuuennu. HM3mepenue armochepHOro [aBieHHs. 3aBUCUMOCTh aTMOC(HEPHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGops! st m3mepeHust aTMOc(EpHOTO JTaBICHUSI.

JlelicTBHE KMJIKOCTH M Ta3a Ha MOTPY)XKEHHOE B HUX Teio. BeITanmkuBaromias (apXxumenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

oOuswWwNPRE

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTypHhI.

Ilepenaya naBiieHUs KUJIKOCTHIO U Ta30M.

Coo0bmaronirecs: CoCy/sbl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela W IUIOTHOCTH
JKUJTKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BHITCCHEHHOM dKUJKOCTH.

VYcnoBue miiaBaHus Tel: IUIaBaHUE WIM MOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTpYyKEHHOW B JKUAKOCTh YaCTH
Tena.

Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEHN Ha TEJIO, IOIPYKEHHOE B KUAKOCTD.
IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOLIEH HA TEJIO B KUIKOCTH, OT
MaccChl Tela.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHUJIBI, JAEUCTBYIOIIEH Ha TElO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOMN B )KUJIKOCTh YACTH TeJa U OT INIOTHOCTH JKHUKOCTH.



5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHME JIOJAKM W ONpeleneHue e
TPY30MOABEMHOCTH.
Pabdora u MOIIHOCTH. DHEPrHU.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecusi pblyara.
[IpumeHneHre mpaBuiia paBHOBECHS pbluara K OJOKy. «30j0Toe MpaBuio» MexaHuku. Kosdduument
nosiezHoro aevicteud (panee — KI1/) npocteix MexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas 3Heprusi. Kunernueckast U noreHuuanpHas 3Heprud. lIpeBpaiieHue ogHOro Buja
MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUsI SHEPTUH B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM ABMXKEHHUU Tella 10 TOPU30HTAIBHON

MIOBEPXHOCTHU.
2. HccnenoBaHue yCI0BUI paBHOBECHUS pblyara.
3. Hsmepenue KII/l HaKIOHHOM MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHUH.
8 KJIACC

TensioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KMHETHYECKOM TEOpUU CTPOCHUS BemecTBa. Macca u
pasMepbpl  aTOMOB M MOJIEKYJIL. OnbITel,  MOATBEPXKAAIONIUE  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, KUIKOTO W Ta3000pa3HOro COCTOSHMN BemiecTBa. Kpucramindeckue u
amop¢ubie Tema. OOBSCHEHUE CBOWCTB Tra3oB, JKUIKOCTCH W TBEPABIX TEN HA OCHOBE IMOJIOKCHUUN
MOJIEKYJIIPHO-KUHETUYECKOU Teopuu. CMauynBaHWe W KalWULIPHBIC ABJICHUS. TeIioBoe paciuiupeHue u
cKaTHe.

Temnepatypa. CBsi3zb TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUsS 4acTHL. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW HSHEpruM: TEIUIonepenada W CoBEpIlIeHHe padboThl. Bumbl
TEIIONEepPEIav: TEIIONPOBOJHOCTh, KOHBEKIUS, U3Ty4YCHHE.

KonnuecTBo TemnoTel. Y ienpHas TEIIOEMKOCTh BellecTBa. Termio00MeH U TeMI0BOe paBHOBECHE.
VYpaBHenue TerioBoro OamaHca. [lmaBreHue u OTBepleBaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y IENbHAS
teryiota raBieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenue. Kunenuwe. YnenpHas Terora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEMJI0Ta CTOPAHMUSL.

[Tpunnumner pabotsl TeroBbix apurareneid KIIJ[ TtemmoBoro neurarens. TeruioBble ABUTATENN U
3al[UTa OKPYKAIOIIECH CPEbL.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddysun.

HabGnronenue siBneHnii CMauMBaHUS U KaTUJUIAPHBIX SBJICHHM.

Habmronenne TemnoBoro paciipeHus Ted.

V3MeHeHre qaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mepeHus TeMiepaTypsl.

Buasl Terionepenayn.

Oxnaxx/IeHne Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOoThl BHEITHUMH CHJIAMH.

WoHNhWN R



10. CpaBHEHHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHe MOCTOSIHCTBA TEMIIEPATYPhI IIPH TIABICHUH.

13. Moaenu TeroBbIX JBUTATEIICH.

Jlabopamopusie pabomsl u onvimol.

OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITH O HAOTIOIEHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

v wnNe

OnbIThHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro oObéMa M HarpeBaHHs
WJIU OXJIaXKICHHUS.
6. IlpoBepka rumoTe3bl JUHEHHOW  3aBUCHMOCTH  JJIMHBI ~ CTOJNOMKA  JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmoneHnue m3MeHEHHs BHYTPEHHEW SHEPruM Teja B pe3yjbTare TeIulonepenadn U padoThl
BHEUIHUX CUII.
8. HccnenoBanue siBJeHHs TEIIIOOOMEHA TPHU CMEIIMBAHUK XOJIOIHOM U ropsiueld BOJBI.
9. OmpezneneHue KOIUYECTBA TEIUIOTHI, MOJIYYECHHOTO BOJON MpHU TEIIOOOMEHE C HarpeTbhiM
METAJUIMYECKUM LUIUHAPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO31yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIaBJICHUS JIbJA.

DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. JlBa poaa 3JIEKTpUUYECKUX 3apsiaoB. BzauMoaeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsyKEHHBIX TEJl OT BEJIMYUHBI 3apsA0B M PACCTOSHUS
MEXy TeTIaMH ).

Onektpuueckoe mnone. Hanpskx€HHocTh anekTpuyeckoro mnoins. llpuHnun cynepnosunuu
JNEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsnoB. DJIEeMEHTApPHBIM dJekTpudeckuil 3apsana. CTpoeHue aroma.
ITpOBOAHMKY M TUAJIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsAa.

ONEKTPUYECKUA TOK. YCJIOBHS CYIECTBOBAHUS 3JEKTPUYECKOrO TOKA. MICTOUHMKM IOCTOSIHHOTO
TOoKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEMIOoBOE, XMMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B
KUAKOCTSAX U razax.

Onexkrpuueckas nenb. Cwia Toka. DieKkTpuueckoe HampspkeHue. CONpOTHBIIEHHE NPOBOJHHUKA.
VYaensHOoe comporuBieHHE BemecTBa. 3akoH Owma jana  ydactka nenu. [locnenoBarenpHoe W
napajuleIbHOE COeIMHEHUE POBOIHUKOB.

PabGora u MmouHOCTh 3MekTpuueckoro Toka. 3akoH Jlxoyns—JleHna. OnekTpuyeckue LENU U
HOTPEeOUTENH FIEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIKaHue.

ITocrositHHBIE MarHuThl. B3anMozeiicTBHe NMOCTOSSHHBIX MAarHUTOB. MarHuTHoe moje. MarautHoe
noje 3eMiid M €ro 3HadeHue sl *Ku3HU Ha 3emiie. OnbIT Opcreaa. MarHUTHOE TOJE 3JIEKTPUYECKOTO
Toka. [IpruMeHeHune 3eKTpOMarHuToB B TeXHUKe. JleficTBre MarHUTHOTO IOl Ha MPOBOJHUK C TOKOM.
ONEeKTPOABUTATENb IIOCTOSIHHOIO TOKa. VICII0/Ib30BaHKE AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaxX
Y Ha TPaHCIOPTE.

OnbiTel @apanes. SABneHue >neKTpoMarHuTHON nHAYKIMU. [IpaBuno Jlenua. DnekTporeneparop.
CrocoObl TMOTy4YeHUs DJICKTPUUYCCKON HHEPTrUU. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
JHEPTUU.

Hemoncmpayuu.

1. DnexTpuzanus Tell.

2. JIBa poaa 3JE€KTPUYECKHX 3aps/I0B U B3aUMOJICUCTBUE 3apPSKEHHBIX TEJ.



Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpOBOJHUKY U TUBTEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M CcTOYHHKH TOCTOSTHHOT'O TOKA.

JlelicTBUA 2IIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUI TOK B )KUIKOCTH.

. 'a30Bblii pa3psa.

. I3sMepeHune cuiibl TOKa aMIIEpMETPOM.

. I3mepenue 31eKTpUYeCcKOro HarpsyKEHUs: BOJIbTMETPOM.

. Peoctat u MarasuH cOnpoTHBIICHUMN.

. BzaumoneiicTBre NOCTOSTHHBIX MArHUTOB.

. MosenupoBaHrue HEBO3MOXKHOCTH pa3CJICHHsI IOJIOCOB MarHuTa.

. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1moJjie TokKa. DJIeKTPOMAarHur.

. JleficTBe MarHUTHOTO TI0JISI Ha MPOBOJTHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. Onbrter @apapest.

. 3aBUCUMOCTH HaIpaBJICHUsI HHIAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHSI.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnusie pabomot u onvimeol.

ok wWwNPRE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbITHI 1O HAOIIOCHUIO SNIEKTPU3ALUU TeNl MHAYKIHEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJAHUKH U JTUJIEKTPUKU.

CoOopxka u mpoBepka padOThI IMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHue U peryJmpoBaHUe CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HMAYILIETO 4Ye€pe3 PE3UCTOP, OT CONPOTUBIEHUS
pE3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOIO COMPOTUBICHHS MPOBOAHHMKA OT
€ro JUTMHBI, TUIONIA/I TIONIEPEYHOr0 CEYEHHUs U MaTepHuaa.

[IpoBepka mnpaBuiia CIOKEHUS HANPSOHKEHUN MPU TOCIEIOBATEIBHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJlJIeIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UTYIIET0 YePE3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILIETO YEPE3 JaMIIOUKY, OT HAllPsKEHUsI Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

WccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO MOJIs TOCTOSIHHBIX MarHUTOB IIPU UX OObETUHEHUH U pa3esIeHUH.
Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbl B3aUMOICUCTBUS KaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA M HANPABJICHUsI TOKA B KaTYIIIKE.

N3yuenune aeicTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeabHON YCTAHOBKH.



21. OnBITH IO UCCIICAOBAHUIO SBJICHUS AJIEKTPOMAarHUTHON MHAYKIIMH: UCCIIEOBAaHUE N3MECHECHUM
3HAYCHMsI ¥ HAMPABIICHUS WHIYKIIMOHHOTO TOKA.
9 KJIACC

Mexann4yeckue sBJIeHHA.

Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcy€éra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBWKECHMs. PaBHOMEpHOE NpsAMONIMHENHOE ABMKeHUE. HepaBHOMEpHOE IIPSIMOJIMHEWHOE
nBukeHue. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHUU.

Yckopenue. PaBHOyckopeHHOEe mpsiMoNiMHEWHOe nBwkKeHune. CBoOogHoe maaeHWe. ONbITH
[Nanunes.

PaBHOMepHOE nBIKEHUE MO OKpYyx)HOCTH. [lepron u dacrora oOpameHus. JInHeiHas u yrioBas
cKopocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3axkoH HperotoHa. Bropoit 3akon Herootona. Tperuit 3akoH Hprotona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHUs CKOJIbKEHUs, CHJIAa TPEHUs IOKOS,
JpYyTrUe BUbI TPEHMUSL.

Cuna TSDKECTH U 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpeHHue CBOOOJHOro majeHus. JBuxxkeHue
riaHeT Bokpyr Connia. [lepBast kocmuueckas ckopocTs. HeBecoMocTh U neperpy3Ku.

PaBHOBecue MarepuanbHOl TOoukH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Umnynec Tena. U3menenue ummyibca. IMnynbce cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKEHHUE.

Mexanuueckasi pabota U MOITHOCTh. PaboTa cuil TsxKecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUHU U
pab6otel. [loTeHnanbHas 3Heprus Teina, MOJAHATOr0 HaJl MOBEPXHOCTHIO 3eMiM. [loTeHnanbHas s3Heprus
ckaroil npyxusbl. Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW HSHEPruM. 3aKOH COXPAaHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaOmroeHue MeXaHU4eCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE ITyTe€H U TPAEKTOPUM IBUIKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HBIX TeJ
OTCUY€Ta.

H3mepeHne CKOPOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue NpU3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.
Habmonenne ABM>XeHUS Tesla 0 OKPYKHOCTH.

owu kAW

Habnronenrne MexaHU4YeCKUX SIBICHUHM, MPOUCXOIUX B cUcTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTEIBHO KaOUHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

8. HabmoneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUN.

10. IIepenavya nmmysbsca Ipu B3aMMOICHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJAECHCTBUH.

13. CoxpaHeHune uMIyibca Ipu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmnroileHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YECKOW SHEPTHH MPU CBOOOIHOM TaICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.
Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpynpoBaHHUE TpaKTa JIjs pasroHa U JaJbHEHWIIEr0 PAaBHOMEPHOIO JBMKEHUS LIapUKa WU
TEJIEHKKHU.



w oK No

10.

11.

OmnpeneneHne CpeHel CKOPOCTH CKOJMBKEHHS OpyCKa MM JBMIKCHHUS IIApUKa MO0 HAKIOHHOM
IUTOCKOCTH.

OnpezencHue yCKOPEHUs Teja MPH PAaBHOYCKOPEHHOM JIBM)KEHHH 10 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBHCHMOCTH NYTH OT BPEMEHHM IIPH PAaBHOYCKOPEHHOM JIBWXKEHHUU 0e3
HAaYaJIbHON CKOPOCTH.

[TpoBepka THIOTE3bI: €CIIA NP PABHOYCKOPEHHOM JBIKCHHU 0€3 HAYalbHOW CKOPOCTH MYyTH
OTHOCSTCS KakK sl HEUETHBIX YKCE, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OTHHAKOBBI.
I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUSA CKOJILKCHUSA OT CUJIbI HOPMAJIBHOT'O OAaBJICHUA.
Omnpenenenne kKodhUIMEHTA TPEHUS CKOJILKCHHSL.

OmnpeneneHne XECTKOCTU TPYKHUHBIL.

Omnpenenerre pabOThl CUIIBI TPSHUS MPHU PABHOMEPHOM JIBM)KEHHH TEJa M0 TOPU3OHTAIBHOM
MIOBEPXHOCTH.

OnpenencHue pabOThI CUIIBI YIPYTOCTH MIPH MOIBEME TPy3a ¢ UCIOIb30BAHUEM HETIOABUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

M3y4eHue 3akoHa COXPAHEHUS SHEPTUH.

Mexann4yeckue KoJ1e0aHUs U BOJIHBI.
KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUH: TIEpUO/], YAaCTOTa, aMILTUTYA.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxatomue kosebanus. BeinyxaeHnsie konedanus. Pezonanc. Mexanndyeckue BosiHbl. CBOMCTBa

MeXaHW4YeCKUX BOnH. IIpomosbHble M monepedHble BOMHBL  JlIMHA BOJIHBI U CKOPOCTh €€
pacipocTpaHeHus. MexaHn4eCKue BOIHBI B TBEPAOM TeJIE, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpas3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeMCTBUEM CUJIbI TSXKECTU U CUJIBI YIPYTOCTH.

2. HaGmopnenue xoneOaHuil rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOmroneHue BBIHYX/IEHHBIX KoJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEINN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. OmnpeneneHune 4aCTOTHI M TEPHOAA KOJIEOAHNH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NEpHOJA KoJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepHoja KoJeOaHUN MOJBEHIEHHOIO K HHUTHU Ipy3a OT JJUHBI
HUTH.

4. WccnenoBaHue 3aBUCHMOCTH TeproJia KoieOaHui MPy>KMHHOTO MasTHUKA OT MacChl Ipy3a.

5. TIpoBepka HE3aBUCHUMOCTH IepHo/ia KojebaHuil rpysa, MoIBEHIEHHOr0 K HUTH, OT Macchl rpysa.

6. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh NEpHOAa KoJeOaHWH NPYKUHHOTO MasiTHHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHUs CBOOOIHOTO Ma/IeHus.

DJIeKTPOMATrHUTHOE I10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE ToJIe. DJNEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA SJEKTPOMArHUTHBIX BOJIH.
IIIxana OJICKTPOMArHMTHBIX BOJIH. Hcnonb3oBanue OJICKTPOMAarduTHBIX BOJIH JJIA COTOBOH CBS3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.



CeeTtoBble sIBJICHHS.

JlydueBasg monenb cBera. Mctounnku cBeta. [IpsiMonuHeiiHOE pacnpoCTpaHEHHE CBETA. 3aTMEHUS
Connua un Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnienne cBera. 3akoH mpeiaoMieHHs cBera. [lonHoe BHYTpPEHHEE OTpakKEHHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAAX.

Jlunza. Xon nydeit B muH3e. OnTudeckas cuctema (poroamnmapara, MUKpPOCKOIIa U Tejeckona. [ a3
KaK OITHYECKasl cucTemMa. bin3opykocTs U 1a1bHO30PKOCTbD.

Paznoxenne Oemoro cera B cmekTp. OmbiTel HbioToHa. CrojkeHHE CIEKTPaTbHBIX IIBETOB.
Hucnepcus cBera.

Hemoncmpayuu.

Nk WNE

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOnparomiei Jiunse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tosryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens riaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. Ilomydenue Georo cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnusie padbomot u onvimol.

1.
2.
3.

o wv ok

7.

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPa)KEHUsSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

W3yueHne XxapakTepUCTHK H300paKCHUs TIPEIMETa B IJIOCKOM 3epKaJle.

HccnenoBanue 3aBUCHMOCTH yTJla TPEJIOMIICHHSI CBETOBOTO JIyda OT yIjla MaJIcHUs Ha TPaHULIC
«BO3TyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPATOIIEH JTNH3BI.

OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.

OMNBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

KBanTOBbBIC IBICHNS.
Oneitel Pesepdpopna m mimanerapHas Mmojaenb atoma. Mogens aroma bopa. HUcmyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.
PagnoaktuBHOCTh. Anbda, Oeta- U ramma-uznydeHus. CTpoeHne aromMHoro sjpa. HykinoHnHas
MOJieIb aTOMHOTO siapa. M3otonbl. PagroakTuBHble npeBpaiienus. [lepuon nonypacnaaa aTOMHBIX siiep.
S nepuble peakunu. 3aKOHBI COXpAaHEHUS 3apsIOBOIO U MAaCCOBOTO UMCE. DHEPIHs CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ SHepruu. Peakuuu cuHTe3a u aenenus saep. Mcrounuku sneprun ComHIla U 3BE3]1.
Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

=

s wnN

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnexTp BoaoOpo/a.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

Perucrpanus n3imydeHus: pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1.

Habmroienue CriomHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIy4EHHUSI.



2. UccnemoBaHWe TPEKOB: M3MEPEHHWE OHHEPrUM YAacTUIBI 1O TOPMO3HOMY TyTH (IO

doTorpadusim).

3. H3mepeHue paJroakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHTENEHO-0000IIAlOMK  MOAYIb IpEJHA3HA4YeH [UIi CHCTEMAaTH3alud W 0000IIeHUs
IPEJMETHOTO COJCP)KAaHUsI M OIBITAa JAEATCIBHOCTH, NMPHOOPETEHHOTO NpU HW3YYEHHH BCEro Kypca
¢u3mMkmM, a TakkKe Ui TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY O5K3aMeHy 1O (usuke yis
00y4aromuxcst, BHIOPABIINX 3TOT YUEOHBIH MpeaMeT.

[Ipn m3ydeHUM NAHHOTO MOXYJS PEATU3YIOTCS M CHCTEMAaTH3HPYIOTCS BHbI JCATEIFHOCTH, Ha
OCHOBE KOTOPBIX O0eCHeynBaeTcsi AOCTHIKEHHE NPEJAMETHBIX M METalpeIMETHBIX IUIaHHUPYEMbIX
pe3yabTaToB 00y4eHus, POPMUPYETCS eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOIOB
UCCJIC/IOBAHHS SIBICHUN MPUPOJBI U TEXHUKH, OBJIAJICHUE YMCHHUSMHU OOBACHITH (PU3MYCCKUE SBICHHS,
HNPUMEHSS TTOJTydeHHBIC 3HAHUS, PEIaTh 3a/1aui, B TOM YHCJIe KAaUeCTBEHHBIE U KCIIEPUMEHTAIIbHBIC.

[IpyHIMNHAIBHO AEATENHPHOCTHBIA XapakTep JaHHOTO pasliesia peannusyercss 3a Cc4ET TOro, 4To
00yyJaroImuecs BHIIOIHSIOT 3aJaHHsl, B KOTOPHIX UM IIPE/IaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHWH pACIO3HABAaTh W HAYYHO OOBSCHATH (PU3MUYCCKUE SIBICHHS B
OKpY’Karollel MPUPO/Ie U MOBCEHEBHON JKU3HH;

UCIIOJIb30BAaTh HAYYHBIC METOJIbI HCCIICIOBaHUS (DU3NYECKUX SBIICHUI, B TOM YUCIIE JJISl IPOBEPKH
THITOTE3 M MOJYYCHHS TCOPETHUSCKHUX BBIBOJIOB;

OOBSCHATh HAayYHBIC OCHOBBI HamOOJIee BAaXKHBIX JIOCTH)KCHHH COBPEMECHHBIX TEXHOJIOTHUH,
HammpuMep, NPAKTUYECKOTO MCIIONBb30BaHUS PA3IUYHBIX HCTOYHUKOB JSHEPrMM Ha OCHOBE 3aKOHA
NpEBpAIICHHS U COXPAHEHUS BCEX N3BECTHBIX BUJIOB SHEPTHU.

Kaxnas u3 TeM AaHHOTO MOJYJS BKIIIOYAET SKCHEPHMMEHTAJIbHOE HCCIe0oBaHHE 000O0IIAIOIIEro
xapaktepa. Moaylb 3aBepuiaeTcs MPOBEACHUEM JUAarHOCTUYECKOH M OICHOYHOH paboThl 3a Kypc
OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenue (Qu3NKM Ha YpPOBHE OCHOBHOTO OOILIEro 0oOpa3oBaHMs HANpPABICHO HA JOCTHXKECHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesynbraTe n3yueHus (U3MKU HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus y 00ydarolierocs

OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- IPOsIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NYEeCKON HAYyKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCY)KJICHHH OOIIIECTBEHHO 3HAUYUMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HaHME BAKHOCTU MOPAJIbHO-ITUUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

- BOCHPHUATHE 3CTETUUECKUX KayecTB (pU3MUECKON HayKH: €€ rapMOHUYHOTO IIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOI'O MHCTPYMEHTA MO3HAHHUsI MUpPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPBI;

- pa3BUTHE HAY4YHOI JII0O03HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

- OCO3HaHUE IIEHHOCTH Oe30macHOro obOpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BOXHOCTH IpaBUJ O€30MacCHOr0 MOBEJCHMsS Ha TPaHCIOPTE, Ha JOporax, C 3JIEKTPUYECKUM H
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHSAX;

- ¢(hOpMUPOBAaHHOCTb HaBbIKa peQIIeKCUH, IPU3HAHKNE CBOETO IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa y
JPYroro 4eaoBeKa;

6) TpyaoBOro BoCIUTAHUSA:

- aKTHBHOE Yy4yacTM€ B pELICHMM MpPaKTHUYECKHX 3ahad (B paMKax CceMbH, 0Opa3oBaTelbHOU
OpraHM3aluu, ropoja, Kpas) TEXHOJIOTUYECKON U COLMaIbHOM HaIlpaBIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3nUecKuX 3HaAHUMH;

- UHTEpeC K MPAKTUYECKOMY M3yUEHUIO Ipodeccui, CBI3aHHBIX C PU3UKOM;

7) IKOI0THYECKOr0 BOCTIMTAHUSA:

- OpHEHTAalUs Ha MpUMEHEHHe (U3NYECKUX 3HAHUHU Ul pelleHus 3a1ady B 00JacTH OKpyKarolien
Cpelibl, IUIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN AJIl OKPYKAIOIIEH Cpeibl;
- OCO3HaHHe INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMMCSH YCJIOBHAM CONMAJIBLHON M MPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU IpPHU BBHINOJHEHUHM MCCIEJOBAHUN U MPOEKTOB (PU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JIPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JEATENBHOCTD;

- NOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUN, B TOM 4YHcie (OPMYIUPOBATH HJIEH, MOHSITHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUII;

- CTpEMJICHHE aHAJIU3UPOBATH U BBISIBISATH B3aWMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMHUKH, B TOM
qHcIIe ¢ UCT0JIb30BaHNeM (PM3NYECKUX 3HAHUM;



® - OICHKAa CBOMX JCUCTBHH C y4ETOM BIUSHHUS Ha OKPYXKAIOIIYIO CPEAy, BOZMOXKHBIX TJI00aTBHBIX
OCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs mporpamMmbl 1o (pU3WKEe HA YPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHHS Y
oOyuarorerocst 0yayt copMUpOBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAMOIIHE T03HABATECIIHLHbBIC
YHUBEpCAJIbHbIC y4eOHbIC JCHCTBUS, KOMMYHHUKATHBHBIC YHHBEpCAJIbHbIC Yy4eOHbIC JICHCTBUS,
PETYJISTUBHBIC YHUBEPCAIbHBIE YIeOHBIC JCHCTBUS.

ITo3HaBaTeabHbIE YHUBEpPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble JJornueckue aeicTBu:

® BBIBISTH U XapaKTEPU30BaATh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SBJICHUH);

® YCTAaHABIIMBATh CYIIECTBEHHBIH NPU3HAK KIaCCU(UKAIMK, OCHOBAaHUS Ui OOOOIICHUS W
CpPaBHEHUS,

® BBIBIATH 3aKOHOMEPHOCTM U MPOTUBOPEUYUST B paccMaTpuBaeMbIx (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIABIATH MPUUMHHO-CJIEICTBEHHBIE CBSI3U NPU M3YYCHUH (PU3UYECKHX SBICHUI U MPOIIECCOB,
JeNiaTh BBIBOJABI C HUCIHOJB30BaHUEM JCIYKTUBHBIX W HWHIYKTUBHBIX YMO3AKIIOUYECHHI,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PU3NUECKUX BEITHYNH;

® CaMOCTOSATENbHO BBIOMpPATh CMOCOO pemieHus YyueOHo# (¢u3nueckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHUaHTOB PELIEHUs, BHIOOP Hanbosiee MOAXOASILEro ¢ Y4ETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibckue 1eiCTBUS:

®  1CIIOJIB30BATh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT [TO3HAHUS;

® T[POBOJUTH [0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIM (U3NYECKU
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

® OIEHUBAaTh Ha IMPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMalMIO, MOJYyYEHHYIO B XO€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

® CaMOCTOATENbHO (OPMYyIUPOBaTh OOOOIIEHHS M BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

® [IPOrHO3UPOBATh BO3MOXKHOE JlalIbHEHIee pa3BUTHE (U3NYECKHX NPOLECCOB, a TaKXkKe
BBIIBUTATh MPEINONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® MPUMEHSTH Pa3IMYHbIE METOJIbI, THCTPYMEHTHI U 3alPOCHI IPU MOUCKe U 0TOOpe MHpOpMaIuu
WIM JAaHHBIX C YYETOM MPEAJIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

® aHaTM3UPOBATH, CUCTEMATH3UPOBATH U MHTEPIPETUPOBATH MH(DOPMALIUIO Pa3IUYHBIX BHUIIOB U
dbop™M mpeacTaBIeHNUS;

® CaMOCTOSATENbHO BBIOMpPATh ONTHUMaJbHYIO (OpMy TpeACTaBiI€HHUs HHPOpMALUH U
WUTIOCTPUPOBATH pelllaeMble 3a7jaul HECTIOKHBIMHM CXEMaMH, JuarpaMMamMu, HHOW Tpadukoi u
UX KOMOWHAIUSMHU.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YueOHbI€ el CTBHUS:

e B XoAe OOCYXJeHHs y4eOHOro Marepuana, pe3yJbTaToB JIaOOpaTOPHBIX pabOT U IMPOEKTOB
3aJaBaTh BONPOCKHI MO CYIIECTBY OOCYKIaeMO TeMbl M BBICKAa3bIBAaTh WJEH, HalleJCHHbIE Ha
pelleHure 3a7auu U NoAepKaHue 01aroxenareaIbHOCTH OOLIEHMS;

® CONOCTaBISTh CBOM CYXKIEHHUS C CYXKIEHHUSMHU JPYTMX YYaCTHHKOB AHAiora, oOHapyX UBaTh
pa3JIMYME U CXOJICTBO MO3UILIHIA;



BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTABIATh PE3yIbTaThl BBITOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPHMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaJIbHOH pPabOTHI MPHU
peLIeHNH KOHKPETHON (PU3UUECKOM MPpOoOIeMBbI;

NPUHUMATD LEIH COBMECTHOU JESITEIBbHOCTH, OPraHU30BBIBATh ACUCTBUS MO €€ JOCTHKCHHIO:
pacrpenesaTs poiu, oO0CYXJaTh HPOLECChl U Pe3ybTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIFO/IEH;

BBIIOJIHATh CBOIO 4YacTb palbOThl, JOCTHrasi KauyeCTBEHHOIO pe3yjbTara II0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAEHCTBHS C APYTUMHU WICHAMU KOMAH[IbL;

OLIEHMBATh KaueCTBO CBOEro BKJIaJa B OOLIMI MNPOAYKT HO KPUTEPHUSIM, CaMOCTOSATENIBHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

Pel"yJ’[ﬂTI/IBHBIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUS

Camoopranuszanmsi:

BBISIBIISIT MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsaX, TPEOYIOIUX ISl PeIIeHHs
buznyecKuX 3HAHHUIA;

OpPUEHTUPOBATHCS B PANIUYHBIX TMOJAXOJAaX MPUHATUSA pelleHUui (MHIMBUIYyaIbHOE, MPUHSATHE
pellleHus B TPyMIe, IPUHITHE PEIICHUH TPYIIOii);

CaMOCTOSITENIbHO ~ COCTaBIIATh  QNTOPUTM  pelieHus (Qu3uveckod 3aauyud WM I[JIaHa
UCCIIEIOBaHMUsI C Y4€TOM HUMEIONIMXCA PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHUN;

Jesath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬁMOKOHTpOJIb, IMOLUMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejiaraTh II1aH €€ U3MEHEHMUS,

OOBSICHATH IPUYHMHBI TOCTUKEHUS (HETOCTHKEHUS ) Pe3yIbTaTOB JIEATEIILHOCTH, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESTEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PUIUUYECKOTO
UCCJIEIOBaHMSI MJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIIUXCS CUTYallUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO JPYroro 4ejaoBeKa B XOZE CIOpa MIM AUCKYCCHHM HAa HAy4YHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

IpU3HABaTh CBOE MPABO Ha OLIMOKY MpU pelieHnH GU3NYECKUX 3a]ad WIN B YTBEPXKICHUAX Ha
Hay4YHbIE TEMBI U TAKOE XK€ MPABO IPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y oO0ydyenust B 7 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YpOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

WCIIOJIH30BaTh TOHATHS: (PU3WYECKUEe M XUMHUYECKHE SIBICHUS, HAOIIOJCHUE, JKCIICPUMEHT,
MOJIeJIb, THUIOTE3a, CIUHUIBI (U3MUECKUX BEITUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPJOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe MABWKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOpHUs, PaBHOJCHCTBYIOMAs CwiIa, aedopmaius
(ympyrasi, IacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

paznuyaTth sBieHHUS (Muddy3us, TEMIoBOEe ABMKCHHE YACTHI[ BEIIECTBA, PABHOMEPHOE
JIBIDKCHHUE, HEPABHOMEPHOE JIBI)KCHHE, WHEPIUS, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIIBIX



TEJ C 3aKPEIUIEHHOM OCBIO BpallCHUs, Nlepeada JaBJICHUs TBEPABIMU TEJIAMH, KUJIKOCTIMH U
razamu, atMoc(epHoe HaBieHHE, IJIaBaHUE TeJ, MPEBPALICHUS MEXaHUYECKOH SHEepruu) Io
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢du3nueckoe sBICHUE;

pacrio3HaBaTh MPOSIBIICHHE HM3YyYCHHBIX (PU3MUCCKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM
ymciie (pU3NYecKue SBICHUS B MPUPOJE: MPUMEPHI ABIKCHUS C Pa3IMYHBIMH CKOPOCTSMHU B
JKUBOW M HEXKHMBOW IPUPOAE, IEHCTBUE CHIbl TPEHHS B IPUPOJIE U TEXHUKE, BIIMSIHHE
aTMOC(EepHOTO JaBJICHUS Ha JKUBOW OpraHM3M, IUIaBaHUE PbIO, pblUard B TEJE YelOBeKa, MpH
TOM MEPEeBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONKCBHIBATh H3YYEHHBIC CBOWCTBA TNl W (PU3MUECKUE SBICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IIOTHOCTh BEIECTBA, BPeMs, MYyTh, CKOPOCTb, CPEIHSSI CKOPOCTD,
CWJIa yIPYyroCcTH, CUJIA TSDKECTH, BEC Tela, CUJla TPEHUs, JaBjieHue (TBEPIOro Tena, sKUIKOCTH,
rasa), BBITAJKUBAIOIIAsl CHJIa, MEXaHUYecKass paboTa, MOUIHOCTb, IJIEYO CHUJIBI, MOMEHT CHJIBI,
KO3 PHUIHUEHT MOJE3HOTO JIEHCTBUA MEXaHM3MOB, KHHETUYECKas M MOTEHIMAJIbHAS dHEPTus),
IOpU ONUCAHWUU MPABWIBHO TPAKTOBATh (DU3WUYECKUN CMBICI HCIONb3YyEMbIX BEJIUYUH, HUX
0003HaYeHHS ¥ €IUHULBI (PU3NYECKUX BEIUYMH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOLINE AAHHYIO
(GU3NYECKYIO BEIMYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEINYUH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS M IPOLECCHI, HCIOJIb3Yys IpaBuia
CJIOKeHUs cuil (BJIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHs pbrruara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEPruu, NpU OBTOM JaBaThb CIOBECHYI (OPMYJIHPOBKY 3aKOHa M 3alUCBhIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKUE SBIICHUS, MPOIECCHl U CBOMCTBA TEN, B TOM YHWCJIE€ U B KOHTEKCTE
CUTyalluil PAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISBISTh IPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTpPOUTh OOBSCHEHUE U3 1—2 JOTMYECKUX IIaroB C OMOpod Ha 1—2 H3y4eHHBIX CBOMCTBa
bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7au B 1—2 aeicTBUSI, UCMOJIBb3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLINE
¢u3nyeckrue BEJMYMHBI: Ha OCHOBE aHAlM3a YCIOBMS 3aJaud 3allUChIBaTh KPaTKOE YCIOBHE,
NOJCTaBIATh (U3NYECKHME BEIMYMHBI B (OPMYJIBl M HIPOBOAMTH pacd€Tbl, HAXOAUTH
CIpaBOYHBIE JaHHbIE, HEOOXOAMMBbIE MJIs pEIIeHUs 3aJay, OLEHUBATb PEATHMCTUYHOCTH
HOJYYeHHOM (hr3nUYecKoi BETMUHHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh IPHU MOMOUIM (PU3NYECKHMX METOJOB, B
ONKCAaHUM MCCIIEJOBAHUS BBIIENATH MPOBEPSIEMOe MPEAIoNoKeHHe (TMIoTe3y), pa3inyaTrbh U
UHTEPHPETUPOBATH MOJIyUYEHHBIN Pe3ynbTaT, HAXOIUTh OLIMOKH B XO/I€ ONbITA, JIe1aTh BHIBOJIbI
II0 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMBITHl MO HAOMIONEHUIO (U3UYECKUX SBICHUHA WM (U3NYECKUX CBOMCTB Tew:
dbopMynupoBaTh TMpOBEpsEMble MNPEANOI0KEHUsS, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000py/I0BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIMIOJHATh MpsIMbIE HM3MEPEHUS pACCTOSIHHS, BPEMEHM, Macchl Tena, o0bEMa, CHIIBI U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aIUCHIBATH MOKA3AHUS
npuOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

MPOBOAMTH HCCIIEJOBAHHE 3aBHCHUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JpPyrol c
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBMIKYILErOCs Tejla OT
BPEMEHM JBW)KEHUS Tella, CUJIbl TPEHUs CKOJBXKEHHMs OT Beca Teia, KadecTBa oOpabOTKu
MOBEPXHOCTEN TeJl U HE3aBUCHMOCTH CUJIbl TPEHMSI OT IUIOIIAIU CONPUKOCHOBEHUS TEJN, CHUIIbI
YIPYTrOoCTH OT YIJIMHEHUS MPYKUHBI, BHITAJKUBAIONIEH CHUIIBI OT 00BbEMa MOrpYKEHHON YacTH



Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJOo, YCIOBUN IJIaBaHUS TeJ, YCIOBHM paBHOBECHUS phlyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4€OHOTO HCCIICIOBAHMS, COOMpPATh YCTAHOBKY WM BBINOJHSTH
U3MEpPEHUS, Cleays NPeIIOKEHHOMY IUIaHy, (HUKCHUpOBaTh pE3ylbTaThl TOIYyYECHHOU
3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BHUJAE NPEIJIOKEHHBIX TaONULl M TpadHKOB, IeiaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYUH (IIOTHOCTHh BEILIECTBA JKUIKOCTH U
TBEPJOTO Tella, CWiIa TPEHUs CKOJBXKEHUS, JaBJICHHE BO3/yXa, BBITAJKHUBAIOLIAs CHJIA,
NEHCTBYIOMIAs HA TOTPYXKEHHOE B JKUIKOCTh TeNo, KOA(D(UIIMEHT TMOJIE3HOTO JCHCTBHS
MPOCTBIX MEXAaHU3MOB), CJenys MPEAJIOKEHHONM MHCTPYKIMH: MPH BBITOJHEHUH H3MEPEHUN
coOuparTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAUCHHE HCKOMOW BEJTMYHHBI;
coOroaaTh MpaBuiia TEXHUKU 0€30MacCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHIMUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIAOIINECS COCYIbI, OapOMETp, pbluar, MOABMKHBIM U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
Omopoil Ha uX onucaHuss (B TOM 4YHUCJE: MOMIIMIHUKUA, YCTPOMCTBO BOIOMPOBOAA,
TUAPABIMYECKUI TIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), UCIOJIb3Ys
3HaHUA O CBOWMCTBax (U3MUECKUX SIBICHUW M HEOOXOJuMble (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPUMEpPax) MPAKTHISCKOTO HCIOIb30BaAHUS
busznyecKuX 3HaHUN B TIOBCETHEBHOM XKU3HU Ui oOecreueHus: 6€30MacHOCTH MpHU 00palieHun
¢ mpubOpaMHu M TEXHUYCCKHUMH YCTPOWCTBAMHU, COXPAHCHHSI 37J0POBBS U COOJIOJNCHHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOILEH cpefe;

OCYIIECTBIISATh OTOOP UCTOYHMKOB WH(pOpManuu B MHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHMM W TYTEM CpPaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIIEATh MH(POPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TPU  BBITIOJHEHUH YUEOHBIX 3a/laHuil  HAay4YHO-TIONMYNISPHYIO JIUTEpaTypy
(bU3MYECKOTO COJepKaHusl, CIPaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMyl KOHCIEKTHPOBAHHUS TEKCTa, npeoOpa3oBaHMsl MH(GOpMalMKd M3 OAHOM 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIC KpaTKHWE IHCHMEHHBIC W YCTHBIE COOOINIEHUS HA OCHOBE 2-3
MCTOYHUKOB MHQOpMAIHK (PU3HUUECKOTO COACPkKAHUS, B TOM YHCIE MyOIUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yNbTaTax MPOEKTOB MM Yy4eOHBIX HCCIEAOBAHUN, MPU STOM TPAMOTHO
WCIIOJIH30BaTh M3YUYEHHBIN MOHATUIHBINA anmapar Kypca GU3UKHU, COTPOBOXKIATh BHICTYIJICHUE
MPE3EHTALNEH;

MIPU BBITIOJTHEHUH YY€OHBIX MTPOCKTOB U MUCCIIEIOBAHUM pacpeesTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUHU C TIOCTaBJIICHHBIMU 3aJa4aMH, CJICIUTh 3a BBINOJHEHUEM IIJIaHA JEHCTBUM,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKIAJ B JCSITENbHOCTh TPYIIbI, BBICTPAaWBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIUX.

K koHiy oO0ydyeHust B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTpa)kaThb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHHI:

HCIIOJIB30BATh IMOHATHUA: MacCa U pasMEpPhbl MOJICKYJI, TCIIJIOBOC JIBMKXCHHUE aTOMOB U MOJICKYII,
arperatHbl€ COCTOAHHA BCHICCTBA, KPUCTANIMYECKUEC U aMOp(bHI)Ie TCIa, HaCBIIHeHHLIﬁ n
HCHaCBIHlCHHBIﬁ nmap, BJIAXKHOCTb BO34YyXad, TEMIICpaTypa, BHYTPCHHSASA OSHCPIrUs, TEIJIOBOM
ABUTATCIIb, SHGMCHTapHBIﬁ BJICKTpI/I‘{eCKI/Iﬁ 3apsad, OJJCKTPUYCCKOC TII0JIC, TPOBOAHHUKU U
JUDJICKTPHUKHU, TOCTOSIHHBII 3H€KTpH‘IeCKHﬁ TOK, MAaroHuTHOC I10JIC;



pa3iuyath SBJICHUS (TEIUIOBOE pacCHIMpEeHUe U CxKaTHe, TeIonepeaada, TejIoBoe paBHOBECHE,
CMauMBaHME, KaNWUISPHBIE SBJICHUS, UCIIAPEHHUE, KOHJIEHCAIs, TUIaBJIEHNE, KPUCTAITU3alus
(oTBepaeBaHME), KHIICHHE, TeIUionepenada (TETUIONPOBOIHOCTh, KOHBEKIUS, H3JIYUYCHHE),
AIIEKTPHU3ALMs TeJ, B3aMMOJCHCTBHE 3apsloB, ICWCTBUS AJIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, NEHCTBHE MArHUTHOTO IOJSI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHasl MHAYKIIMS) 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIECHHE W3YYEHHBIX (U3UYECKUX SIBICHUI B OKpPY)KalOIIeM MHpE, B TOM
ymclie (U3ndecKue sBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSHKEHHUE U KaMUJUISIPHBIC SIBJICHUS B
IpUpOJIe, KPUCTAIbI B IpUpoJie, uditydeHue ConHua, 3aMep3aHnue BOJOEMOB, MOPCKUE OpU3bI,
o0pa3oBaHMe pOCHI, TyMaHa, WHEs, CHera, OJJEKTPUYECKHE SBICHHUA B arMmocdepe,
JJIEKTPUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE Iojie 3eMid, Jpeid MoIcoB, pPOIb
MarHUTHOTO TOJIA JUIsl JKU3HM Ha 3emie, MOJSIpHOE CHUSHUE, MpPU OSTOM IEPEBOJIUTH
MPaKTUYECKYI0 3a7ady B Yy4ueOHYIO, BBIACIATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKM)
(bu3nUeCKUX SBICHHUIA;

ONKCHIBATh H3YYCHHBIC CBOHCTBA TeN W (DU3UYCCKHE SBJICHHS, WCIONB3Ys (U3HUSCKUC
BCJIMYMHEI (TEMIIEpaTypa, BHYTPEHHSS YHEPTHUsl, KOJIMYSCTBO TEIUIOTHI, ySIbHAS TEIIOEMKOCTh
BEIIECTBa, yJelbHas TEIUIOTa IUIABJICHMs, yJelbHas TEIUIoTa MapooOpa3oBaHUs, YIeIbHAS
TEIUIOTAa CrOpaHus TOIUTMBA, KOI(PQPUIMEHT I[OJIE3HOTO JCHCTBHS TEIJIOBOW MAIIMHBI,
OTHOCHUTEJIbHAsl BJIAXKHOCTb BO3/yXa, JJIEKTPUYECKHI 3aps], CWiIa TOKa, 3JIEKTPUYECKOE
HaNpsDKCHUE, CONMPOTHUBIICHWE MPOBOTHHKA, YAEIHHOE CONPOTHBICHHE BEIIECTBA, paboTa u
MOIIIHOCTh 3JIEKTPUUECKOTO TOKa), IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKHI CMBICI
UCIOJIb3YEMBIX BEIMYMH, 0003HAYECHUS U €TUHUIIB (PU3UUYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbL,
CBSI3BIBAIOIINE JIAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTHMMH BEJIMYUHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITMYHH;

XapaKTepru30BaTh CBOWCTBA Tell, (DPM3UYECKHE SIBICHUS W IPOIECCHI, HCIOJB3Ysl OCHOBHBIE
MOJIOKCHUST ~ MOJICKYJIIPHO-KUHETHYECKOH  TEOpUM  CTPOCHHSI  BEMISCTBA,  IPHHIIMII
CYTIEPHO3UIINH MOJeH (Ha KaYeCTBEHHOM ypPOBHE), 3aKOH COXpaHEeHHs 3apsna, 3akoH Oma ams
yuacTka 1enu, 3akoH JDxoyns—JIeHIla, 3aKOH COXpaHEHHUs DSHEPrUH, MPU OSTOM JaBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUIECKOE BBIPAKEHHE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOWMCTBA T€Jl, B TOM YHCIE U B KOHTEKCTE CHUTyallui
MPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBISBIATH NMPUIHHHOCIICICTBEHHBIC CBSI3HU, CTPOHTH
00BsicHEeHHE W3 1-2 JTOTHYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3yUeHHBIX CBOWCTBA (PU3UUYECKUX
SABIIEHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacu€THbIE 3a7a4d B 2—3 NEWCTBUSA, UCHONB3YS 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLINE
dbusznyecKkue BEIMUYMHBI: HA OCHOBE aHaIM3a yCIOBHS 3aJaud 3alHChIBaTh KPaTKOE YCIIOBHE,
BBISBJISITH HEAOCTAaTOK JAHHBIX IS PEIICHHS 3aj]add, BBHIOMpATh 3aKOHBI W (OPMYIIBI,
HEOOXOAUMBIE JUIsI €€ pelIeHus, TPOBOIUTh PAcYEThl U CPaBHHUBATH TONYYEHHOE 3HAYCHUE
(bu3MYECKOI BEMUYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PENIMTh TPU IMOMONU (U3HYECKUX METOIOB,
UCIIONB3YSl OIMCAaHUE MCCIEIOBaHUsS, BBIACISTH IMPOBEPSEMOE IMPEANONIOKEHHE, OIICHUBAThH
MPAaBUIILHOCTb MOPSIIKA MIPOBEICHHUS UCCIICIOBAHMUSI, JIENIaTh BBIBO/IBI,

MPOBOAMTH OMBITHl MO HAOMIOAEHUIO (PU3UYECKHUX SIBICHUN WM (U3MYECKUX CBOWMCTB Tel
(KanmwIIsipHBIE SIBIICHUS, 3aBUCHMOCTH JaBIIEHUS BO3JyXa OT ero oObEMa, TemrepaTyphl,
CKOpOCTH TIpOIlecCa OCTHIBAHWSI M HArpeBaHWs NpPU HU3ITYYCHUH OT IIBETa H3ITydaronien
(Torommaromei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TEMIIEPaTyphl JKHIKOCTH W
wiomanan e€ MOBEPXHOCTH, JJIEKTPU3ALMS TET U B3aUMOJICHCTBHE DJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICHCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YyQJIM3alllisi MAarHUTHBIX IIOJIEW TOCTOSIHHBIX



MarHuToB, ACUCTBHsS MAarHUTHOTO IOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOMCTBA  DJIEKTPOJABMraTeisi  IOCTOSHHOIO  ToKa):  (hopMyaupoBaTh  MpOBEpsiEMbIE
NPENONI0KEHUs, COOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO0 00OpYIOBaHMS, OMUCHIBATH XOJ
OTIbITa U (POPMYIIUPOBATH BHIBOJIBI;

BBIIOJHATh IPSIMbIE HM3MEPEHHUS TEMIEPaTypbl, OTHOCUTEIBHON BIa)KHOCTH BO3AYXa, CHUJIBI
TOKa, HANpsDKEHUS C MCIOJIIb30BAaHUEM aHAJOrOBBIX NPUOOPOB M JATYMKOB (U3NYECKHUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 3a/1aHHON aOCOIIOTHON IOIPEIIHOCTH;
IPOBOJIUTh HCCIEIOBAaHME 3aBUCHUMOCTH OAHOH (DU3MYECKOM BEIMYMHBI OT JpYyro c¢
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHH (3aBUCUMOCTb COIPOTHUBIEHHSI NPOBOJAHUKA OT €ro
JUIMHBI, IIJIOLIaIM NONEPEUYHOI0 CEYEHHS U YJI€JIbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJIHUKA,
CWJIBI TOKa, WAYIIETO Yepe3 IMPOBOJHUK, OT HANPSDKEHUS Ha IPOBOJHUKE, HCCIEAOBAHUE
[OCJIEIOBATEIBHOTO UM NAapaJlIeIbHOTO  COEAMHEHUIl  NPOBOJHHUKOB):  IUIAHUPOBATh
UCClIeIoBaHUEe, COOMPATh YCTAHOBKY UM BBIIIOJIHATH U3MEPEHUs, ClIeAys NPEAJI0KEHHOMY IUIaHY,
($uKCUpOBaTh pe3yabTATHl MOJYYEHHONW 3aBUCUMOCTH B BHJAE TabmuI M rpaduKoB, AenaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEOBaHMUS;

IPOBOJUTH KOCBEHHBIE M3MEpEeHHs (pr3nuecKnx BennduH (yJelbHas TeIUIOEMKOCTh BEIECTBa,
COIIPOTHBIICHUE MPOBOJHUKA, pab0oTa M MOIIMHOCTh DJEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpPEHUsi, COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, Ce1ys NPEAI0KEHHON HHCTPYKIIUH, U
BBIUNCJIATh 3HAYEHNUE BEIIMUUHBI,

co0uIr01aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IPpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopoil Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHUS JOMOB, TUT'POMETp, HapoBas
TypOWHa, aMIepMeTp, BOJIBTMETP, CYETUHK DICKTPUUECKON SHEPTHH, AIIEKTPOOCBETUTEIHHBIC
npuOOpbI, HarpeBaTeNbHbIE 3JEKTPONPUOOPHI (IPUMEpPHI), IIEKTPUUYECKHE IPEJOXPAHUTEIH,
3JIEKTPOMArHuT, JIEKTPOABHUraTelb IOCTOSHHOIO TOKa), MCIOJb3Ysl 3HAHUS O CBOMCTBAx
bu3nueckux sBICHUH U HEOOXO0 UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTHUYHBbIM pHUCYHKaM (KHJKOCTHBI TEepMOMETp, TEpPMOC, ICHUXPOMETp, TMIPOMETP,
JIBUTATENIb BHYTPEHHETO CrOPaHMsI, JJIEKTPOCKOII, PEOCTaT), COCTaBISTh CXEMbI dJIEKTPHUUECKUX
Heneil ¢ mocjae10BaTeNbHbBIM U NapaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

IPUBOJIUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MPUMEpPax) MPAKTHUYECKOIO MCIOJIb30BaHUs
¢u3nUecKkrux 3HaHUH B OBCEAHEBHOM KM3HU JUIsd oOecrieueHus: 6e30MacHOCTH pu 0OpaleH!n
¢ mpubopaMH U TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAaHEHHs 370POBbS U COONIOJIEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOIleH cpefe;

OCYILECTBIIATh MOMCK HH(OpManuu (u3ndeckoro conepxkanus B MHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUM W TyTéM CpaBHEHUS [JOMOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
UHPOPMaLINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIONIb30BAaTh TMPU BBIIOJHEHUH YUYEOHBIX 3aJlaHUN Hay4yHO-TIOMYJSPHYIO JIMTEpaTypy
(U3UUECKOro Ccoaep)KaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetd HTepHeT, BiajeThb
npuéMamMM KOHCIIEKTUPOBAHMSA TEKcTa, ImpeoOpa3oBaHus HMH(GOpMANMKU M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOopMaIHIo
U3 HECKOJIbKMX UCTOYHHKOB (PU3UYECKOTO COJEPKaHUs, B TOM YUCIe MyOJUYHO MPECTABIATD
pe3ynbTaThl MPOEKTHOM WJIM HCCIIEN0BAaTeNbCKONW JESTeNbHOCTH, IpPH 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBIM MOHATUIHBIN anmapat Kypca (PU3HMKH, CONPOBOXKIATh BHICTYIJICHHUE
MIPE3EHTALUEM;



IIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIICOBAHMNA (PU3MUECKHUX MPOIECCOB PaCIpEAeiiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTAaBICHHBIMU 33J]a4aMU, CJICUTH 3@ BBINOJIHEHUEM
IUIaHa JEHCTBUII M KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHHWBAaTh COOCTBEHHBIM BKIAd B
JeATEeIbHOCTh  TPYMIbL, BBICTpPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, MPOSBIISISA
TOTOBHOCTb pa3peiaTh KOH(QIUKTHIL.

K koHiy obydyenust B 9 kiacce mpeiMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepraIbHas TOYKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHMUS, nepopmarnus (ynpyras, IacTU4ecKas), TpEeHHue,
LEHTPOCTPEMUTEIBFHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJIO, LICHTP TSHKECTU TBEPJOTO TEla, pABHOBECHE, MEXaHUUYECKHE KOJIEOaHUs U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhl UCITYCKaHMSI U TMOTJIONIeHus, alb(da, Oeta- u
raMmma-u3JIy4eHHsl, U30TOIIbI, siICpPHAst SHEPIeTHKA;

pa3iauuath sABIEHUS (paBHOMEpPHOE U  HEpaBHOMEpPHOE IMPSMOJIMHEHHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE TPSAMOJIMHEWHOE [JBHKEHHE, CBOOOJAHOE IaJICHUE Tell, pPaBHOMEPHOE
JBIDKEHHUE IO OKPYXHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTHUBHOE JBHKEHHE, KOJIeOaTeIbHOE
JIBUKEHHE (3aTyXalllMe U BbIHYXKJICHHbIE KONeOaHUs), PE30HAHC, BOJIHOBOE JBUKECHHE,
OTpaXKeHHE 3BYyKa, MPSIMOJIUHEIHOE paclpOCTpaHEHHE, OTPAKECHHE W NPETIOMIICHHE CBETa,
IIOJIHOE BHYTPEHHEE OTPAXEHHME CBETA, Pa3JIOKEHHE OEIOoro CBETa B CIEKTP U CIIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3SHUKHOBEHHE
JMHENYaToro CHeKTpa HW3Iy4yeHHUs)) MO OMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE H3YUYEHHBIX (U3UYECKHUX SIBICHUNH B OKpYXKArolleM MHpe (B TOM
yrcne (U3NYEecKUe SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JBUKEHHE T1aHeT COJIHEUHOM
CHUCTEMBbI, PEaKTHUBHOE [BW)XCHHE J>KMBBIX OpPraHU3MOB, BOCIIPHUSATHE 3BYKOB >XHBOTHBIMH,
3eMJIETPSICEHHE, CEUCMHYECKUE BOJHBI, I[yHAMH, 3XO, I[BETa TEJ, ONTUYECKHE SIBJICHUS B
npupoje, OHONOTHYECKOe [EHCTBHE BUIUMOTO, YIbTPAdUOIETOBOTO M PEHTTE€HOBCKOTO
U3ITy4eHUH, €CTeCTBEHHBI paguoakTHBHBIA (OH, KOCMHYECKHE Iy4d, pPaTUOAKTHBHOE
W3JIy9CHHE TPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPAJAUOAKTHBHBIX H3JIYYCHHH Ha OpPraHu3M
YeJI0BEKa), IPHU TOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B yUeOHYIO, BBIJCISIThH CYIIECTBEHHBIC
cBOiicTBa (pU3HAKK) PU3NIYECKUX SBIICHUM;

OTNHUCHIBATh M3YyUYEHHBIE CBOMCTBA TeN M (UUYECKUE SBIEHUS, HCHONB3yd (U3UUYECKUE
BEJIMYMHBI (CPEIHsS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHUE,
nepeMenieHle, MyTh, YIJoBas CKOPOCTb, CWJIa TPEHHUS, CUja YNPYroCTH, CHJIA TSAXKECTH,
yCKOpeHue CBOOOJHOIO MaJeHus, BEC Teja, UMITYJIbC Tela, UMIYJbC CHIIbI, MEXaHUYecKas
paboTa U MOIIHOCTh, MOTEHIMATbHAS DHEPIHs Tella, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMIIH,
MOTEHIMAIbHAsl PHEPTUsl CXKATOW MPYKUHbI, KUHETUUYECKAs] dHEprus, MOJHAas MeXaHWYecKas
DHEprusi, MEepuoJl U YacToTa KoJeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IMOKa3aTesib MPEJIOMJICHHUS Cpelbl), MPHU ONHUCAHWM TPABWIBHO TPAKTOBATH
(GU3UYECKUN CMBICT UCTIOJIBb3yeMbIX BEJIMYNH, 0003HAUYEHUS W €AMHHIIBI (PU3UIECKUX BEIIMYWH,
HAXOJUTh (POPMYITBI, CBSA3BIBAIONINE NAaHHYIO (U3NYECKYIO BEIMYMHY C JIPYTUMHU BEIUYHHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBHCUMOCTEH (PU3NYECKUX BEIHUMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHe SBIEHUS U TMPOIECCHI, HCIONB3YysS 3aKOH
COXpaHEHHUs PHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS, TPHUHIIUI CYIEPIIO3UIIUN CHJI, TIPUHIIHIT
OTHOCHUTENBHOCTH ['ammnesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS WMITYJIbCA, 3aKOHBI
OTPa)KEHHUS U TPETIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOIO M MAacCOBOIO YMCEN MpH



AJIEPHBIX PEaKIUsAX, IPU I3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMUCHIBaTh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

O0BSACHATH (PU3MUECKHE MPOIIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyalluil
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
00BsicHEHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpoi Ha 2—3 M3y4YCHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTts pacuéTHbIE 3a/1auu (ONUparoLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u Qopmynbl, cBs3bIBaroMe (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a7aud
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (OPMYNbI, HEOOXOAWMBIC JUISI DELICHHUs, MPOBOAUTH pPACYETHl M OLIEHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMUHHBI,

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MpPU MOMOIIM (PU3UYECKHX METOJIOB,
UCTIONB3Ysl OMHUCAHUE MCCIIEOBAHUS, BBIICIATH IPOBEPSEMOE IPEAINONIOKEHHE, OLEHHBATDH
MPAaBWJIBHOCTh TOpPSAKAa NPOBEACHHS HCCIEAOBAHUS, [elaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

MPOBOAMTH OMBITHl MO HAOMIOAEHUIO (PU3NMYECKHX SIBICHUN WM (U3MYECKUX CBOMCTB Tel
(u3yueHnue BTOpOro 3akoHa HblOTOHA, 3aKOHa COXPAaHEHUs PHEPrHM, 3aBUCHUMOCTb IE€pHOJA
KOJICOAHUH TPYKHUHHOTO MasTHHUKA OT MACChl TPy3a U JKECTKOCTU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYAbl MaJjblX KoJeOaHUU, MPSMOIMHEHHOE pacIpOCTPaHEHHUE CBETa, Pa3NIOKEHUE
0enoro cBera B CIEKTp, M3YYEHHE CBONCTB H300pa)K€HUS B IUIOCKOM 3€pKajlie U CBOWCTB
n300paxKeHusl TMpeaMeTa B COOMparolied JTuH3e, HaOMIOACHHE CIUIOMIHBIX M JIMHEWYaThIX
CIICKTPOB H3JIYUCHHs): CAMOCTOSTEILHO COOHMpaTh YCTAaHOBKY W3 W30BITOYHOTO Habopa
000pyI0BaHUs, ONMCHIBATh XOJ] OIBITA U €r0 Pe3yJIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

IPOBOJIUTH TPU HEOOXOTUMOCTH CEPHIO MPSIMBIX HW3MEPEHUH, ONpenelss CpeaHee 3HaueHUe
u3MepsieMoil BenuuuHbI ((POKycHOe paccTosiHHuEe coOuparolieil JTuH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

IPOBOJUTH HCCJEIOBAHNUE 3aBUCUMOCTEH (PU3NYECKUX BEIWYMH C HMCIOJB30BAaHHEM IPSMBIX
U3MepeHuil (3aBUCUMOCTb IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUHU 0e3 HadaabHON
CKOpOCTH, Tlepruo/ia KoJeOaHWi MaTeMaTHYecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria oTpakeHMsl CBeTa OT yIJia MaJIeHUsl U yriia MpeJIOMJICHUs OT yIjla MaJeHus ): IUIaHuPOBaTh
UCCIIEIOBaHMEe, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh Pe3ysbTaThl MOJYyYEHHOM
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE Tabaul M rpaduKoB, AenaTh BBIBOJBI 10
pe3ynbTaTtaM UCCIIeOBaHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUUH (Cpe/lHss CKOPOCTh U YCKOPEHHUE Teja
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOTHOTO TaieHUs, KECTKOCTh TPYKUHBI,
KOA((UILMEHT TPEHHUS CKOJbXEHMs, MEXaHMYecKas padoTa W MOIIHOCTb, 4acTOTa U MEpPUOJ
KOJICOAHUH MaTeMaTH4ecKOro M NPYKMHHOTO MAasTHUKOB, ONTHYECKas cuja coOHparouien
JMH3BI, PAJAMOAKTHBHBIN (OH): IMJIAHUPOBATh HM3MEpPEHHs, COOMpPATh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJNHATh WM3MEPEHHUsS, CIEAys TPEAJIOKECHHON WHCTPYKIIMH, BBIYUCISATH
3HAYCHHWE BEIMYMHBI W aHAJIM3UPOBATh TIOJYYCHHBIC PE3YyNbTaThl C YYETOM 3aJTaHHOU
MOTPEIIHOCTH U3MEPEHUI;

coOiroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHUEM;
pa3nuyaTth OCHOBHBIE TPU3HAKM HW3YYCHHBIX (DM3MUYECKHX MOJENe: MarepHhanbHas TOYKa,
abcoMoTHO TBEPJOE TENO, TOUYEUHBI HCTOYHMK CBETa, JIyd, TOHKAas JIMH3a, IUIaHETapHas
MO/IENIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS M3YUYEHHBIX MPHOOPOB M TEXHHUYECKHX YCTPOMCTB C
OMopoil Ha WX omucaHus (B TOM YHUCIE: CHUIOMETpP, JaTYUKU TOJOXKEHUs, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, O3XOJOT, OYKH, TIepUCKOIM, (oToanmapar, ONTHYECKHE CBETOBOJBI,



CIIEKTPOCKOII, TO3UMETP, KaMepa BuibcoHa), MCMONB3ysl 3HAHHS O CBOMCTBaX (hU3MYECKHX
SIBJICHUH ¥ HEOOXO0IMMBbIe (PU3HYECKUE 3aKOHOMEPHOCTH;

UCTIONIB30BAaTh CXEMbl W CXEMAaTUYHBIE PHCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTEIIbHBIX TMPUOOPOB UM  TEXHOJOTHMYECKHX IPOIECCOB TMPH PEIICHUH y4eOHO-
MPAKTUYECKHUX 33/1a4, ONTHYCCKUE CXEMBI JJIs IIOCTPOSHUSI H300pKEHUH B IJIOCKOM 3€pKaJie U
coOuparoniel JIMH3e;

NPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPAKTUYECKOTO HCIIOIb30BaAHHS
(bU3NUeCKUX 3HAHWI B TIOBCEIHEBHOM JKU3HHU JUIS 00ecIieueHus] Oe30MacHOCTH TPy 00paleHHN
¢ mpubOpaMy U TEXHWYECKHMH YCTPOHCTBAMHM, COXPAHEHUS 3[0POBbS M COOJIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH Cpee;

OCYILECTBIISATh TIOUCK MHPOPMAIIUU (U3UIECKOTo cojliepkanus B VIHTepHETe, CaMOCTOSTEIILHO
dbopMyIUpys TOMCKOBBIN 3alpoc, HAXOJAUThH MYTH OINPEACTICHHS TOCTOBEPHOCTH MOTYYCHHON
I/IH(I)OpMaLII/II/I Ha OCHOBC UMCHOIITUXCA 3HAHUHU U JOIMOJIHUTCIIBbHBIX UCTOYHHUKOB,

UCTOJIb30BaTh TPU BBINIOJHEHWH Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NYECKOT0 CO/EePIKaHUs, CIPABOYHBIC MaTepUaNbl, pecypchl cetd VHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHuss MH(OpMAanUK M3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

co3liaBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE HH(OPMALUU H3
HECKOJIBKUX HCTOYHUKOB (1)I/I3I/I‘~I€CKOI‘O COJACpIKaHus, HY6JH/I‘-IHO NpCACTaBIATL PC3YJIbTAThI
HpOGKTHOﬁ 01041 I/ICCJIGI[OBaTeJII)CKOfI ACATCIIBHOCTHU, IIPU O3TOM TI'PaMOTHO HCIOJb30BaTh
W3yUYCHHBIN MOHATHUHBIN amapar u3y4aeMoro pasjesa GU3uKH U COMPOBOKIATh BBICTYILIICHHE
npe3eHTaImel ¢ yu€ToM 0COOEHHOCTEH ay TUTOPUN CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 ®dusuka - HayKa 0 IPHPOIEC 2 Bubmmorexa LIOK
' K pupon https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHCCICHE BEMITHHbL https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 Bubmmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [IepBoHavaibHbIE CBeAeHUS 0 CTPOCHNH BellleCTBA
bu6mmorexa [IOK
2.1 1
CTpoetiie eiliecTsa https://m.edsoo0.ru/7f416194
99 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
A M
3 CXATITICCKOC ABIDRCHHC 3 https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
3.2 n 4 1
HEPIUEE, MACCa, IDIOTHOCTS https://m.edsoo.ru/7f416194
3.3 Cuita. Bunsr cun 14 1 2 bubmuoreka [JOK




https://m.edso0.ru/7f416194

Uroro no pazgeny 21
Pa3nes 4. laBiieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. llepenaya naBieHust TBEPABIMUA 3 bubmuorexa [IOK
' TeJIaMH, KUIKOCTSIMHU U ra3aMu https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.2 flapenne XuaKocTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOC(epHOC AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE y 3 bubmuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
bubmuoreka [JOK
>1 Paora 1 MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTBIC MEXATHIME! > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
>3 Mexaireckast SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro nio pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
bubmuoreka [JOK
1.1 C i 7
TPOCHHE I CBOHCTRA BEMleCcTRa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznen 2. diekTpuyeckre 1 MAarHUTHbBIE SIBJIEHUS
51 DIIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
buo6 OK
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 20 2 7 hgpijll(?;ﬁezzi.ru [7§4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABTCHt https://m.edsoo.ru/7f4181ce
2.4 DIEKTpOMarHuTHAS UHIYKIHS 4 Bubmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3jieioB U TEM uudpoBbie
Ne i/ P Konrpouabnsie IIpakrnyeckue (1p )
NPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nes 3. DiiekTpoMarHuTHoeE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHEBI PacIpOCTPAHCHUS CBETA 6 2 Bubmorexa LIOK
' pactpocIp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 6 3 bubnuoreka [JOK




https://m.edsoo.ru/7f41a4ab

bubmuoreka [JOK

4, P 2
3 AIOACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3gen 5. KBanToBbI€ IBJICHUS
bu6mmoreka [JOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
2 1
° Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 7 1 1
>3 AICPHPIC peaikiini https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubmmorexa [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KonuyecTBo yacos Jlara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
1 dusitka — Hayka o MpHpoze. AnneHms 1 https://m.eds00.ru/3c9c9366
npupopl. Pusndeckue BICHUS
MexaHu4ecKue, TeIIOBbIC,
2 SJIEKTPUUYCCKUE, MAaTHUTHBIC, CBETOBBIC, 1 https://m.edsoo.ru/df1f6fb8
3BYKOBBIC SIBJICHUS
3 duznYecKre BEIUYNHBI U HX H3MEPCHHE 1 https://m.edsoo.ru/6185e41e
VYpok-uccnenosanue "M3mepenne
4 TEMITEPaTypPhI IIPU TTOMOIIH KUIKOCTHOTO 1 1 https://m.edso0.ru/2312c9d7
TEPMOMETpPA U JTaTYMKa TeMITEpaTypbl"
Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAYKH U3Yy4YaloT IPUPOJLY.
5 EcrecTBeHHOHAYUYHBII METO 1 TO3HAHHSI. 1 https://m.edso0.ru/3842f3a4
Onucanne PU3NIECKUX SBICHUM C
MIOMOILBIO MOJEIIEn
VYpoxk-uccnenosanue "IIpoepka
6 PHIOTESEL: JANLHOCTS HOJICTA IAPHKA, 1 1 https://m.edsoo.ru/145e7ble
MYIIEHHOTO FTOPU30HTAIBHO, TeM OOJIbIIIe,
4yeM OoJIbIIe BhICOTa Mmycka'
Ctpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/12a57dbb
BEIIIECTBA
8 JIBM>KEHUE YaCTHUII BEIICCTBA 1 https://m.edsoo.ru/bcdf4162
VYpoxk-uccnenoanue «OTMbITHI 11O
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMpPEHUs 1 1 https://m.edsoo.ru/dc28d455

ra3oB»




10 ArperaTHbie COCTOSHUS BEIICCTBA https://m.edso0.ru/93dd87d7
B3anMocBsI3b MEK 1y CBOMCTBAaMU BEILIECTB
B Pa3HbIX arperaTHbIX COCTOSHHSIX U UX

11 ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/bb22e4a5
Oco0OEHHOCTH arperaTHbIX COCTOSHHI
BOJIBI

12 Mexanndeckoe JABKeHUE. PaBHOMEpHOE https://m.edsoo.ru/43ceabld
Y HEPaBHOMEPHOE JIBUIKCHHE

13 CkopocTtb. EquHutipl ckopocTu https://m.edsoo.ru/fdd6c394

14 Pacuer myTH U BpeMEHHU JIBHYKECHHSI https://m.edsoo.ru/f1164e28
WNuepuus. 3akoH HHEPIMH.

15 B3aumozelicTBue Te1 Kak mpu4nHa https://m.edso0.ru/7b9b482e
U3MCHEHHSI CKOPOCTH JBUKCHUS TEJl

16 [TnotHOCTH BeliecTBa. Pacuer macchl 1 https://m.edsoo.ru/4cd7ale8
o0bema Tena 1o ero MmIOTHOCTH

17 ﬂa6opaTopHa;.1. paGOTa «Onpez[eJIeHHe https://m.edso0.ru/766f1f89
TUTOTHOCTH TBEPOTO TeIa

18 Pemeriie faﬂaq ro eme "TloTHocTs https://m.edsoo.ru/3f769a5a
BEILIECTBA
Cuuta KaK XxapakTepHCTHKa

19 B3auMojieicTBus Ten. Cuiia ynpyrocTu. https://m.edso0.ru/2546928c
3axoH ['yka
JlaGopatopHas pabora «3yueHue

20 3aBHCUMOCTH pacTskeHHs (1edopmariin) https://m.edsoo.ru/afbd9bdd
NPYXHHBI OT TPUIIOKESHHOW CHITBI)

21 SBnenue tarorerust. Cuna TSHKECTH https://m.edsoo.ru/5f763ae9
CBs13b M@Ky CUJION TSKECTH U MacCon

22 tena. Bec tena. Pemenue 3a1au mo Teme https://m.edso0.ru/511ca9df
"Cuna Tspxectu"”

23 Cuna TSOKeCTH Ha IPYTHX IUIaHeTax. https://m.edsoo.ru/384f287b




Ou3nyecKkue XapakTepPUCTUKU TIIaHET

24 Uzmepenne cui. JJunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocth https://m.edsoo.ru/594bb9cd
C ,

26 HO)IieHHe HBEIX et HanvpaBHeHHHX o https://m.edsoo.ru/62elae35
OJIHOM TIpsIMOIi. PaBHOACHCTBYFOIIAS CHUT
P

27 \ cHieHe faﬂaq 1O TEME " https://m.edso0.ru/78755da8

PaBHOnelicTBYIOIIAsA CUIT

Tpenune e C€HHE .

28 PEHHE CROIBICHI | TPCHHE HOROA https://m.edso00.ru/8481b4bd
Tpenue B Ipupoc U TEXHUKE
JlaGopaTtopHast pabora «3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKCHUS https://m.eds0o.ru/99ea5ef7
OT CHJIBI IABJICHHS M XapaKTepa
COTIPHUKACAIOIINXCS TTOBEPXHOCTEH»
P

30 emeHHev Janat Ha ?HpeﬂeHeHHe https://m.edso00.ru/38b267b8
paBHO)Z[GI/ICTBYIOHIeI/I CHUJIbI
Pemntenne 3agau mo remaM: «Bec Tenay,

31 «['paduyeckoe n300paKeHUE CUID», https://m.edsoo.ru/f2fbfbaa
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa no remam:

39 «MexaHnueckoe IBIKEHHE», «Macca, https://m.edsoo.ru/33fe531c
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxkeHue crn, «CHitb»

.C 0

33 Hlassetine. CTOCOOB! yMEHBIIICHHS 1 https://m.edso00.ru/e56bd875
YBEJIMYEHUS TaBICHUS

34 JlaBierue F.Z.Ba' 3aBHUCHUMOCTE JABJICHUS https://m.edsoo.ru/4le7cach
raza ot o0bEma, TeMIepaTypbl
n .

35 CPEAaTa JABIICHIDL TREPAIBIMI TEHan, https://m.edsoo.ru/cfb73461
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais

36 JlaBlieHHE B )KUJIKOCTH U Ta3e, BBI3BAHHOE https://m.eds00.ru/8e8367b5

JEHCTBUEM CHUIIBI TSKECTH




Pemenwne 3agau mo teme «JlaBineHue B

37 https://m.edsoo.ru/3c9f6fad
JKUJKOCTH U Tasze. 3akoH [lackamns»

38 Coo0Imaronuecs: Cocy/Ibl https://m.edso0.ru/384621b8

39 ['mapaBiaryecKuii mpecc https://m.edsoo.ru/f6417ca4
M B! i 7

40 AHOMETPHL. LIOPHIHEROH HHURROCTHEM https://m.edso0.ru/1f58766b
HacoC
Atmocdepa 3emun. [Ipuannen

i 00

41 CYHICCTBOBAMILT BOSAYILHOM ODOTOTIEH https://m.eds00.ru/9249b692
3emun. 3aBUCUMOCTB aTMOC(hepHOTO
JIABJICHUS OT BBICOTBI HaJl YPOBHEM MOPSI

42 Bec Bo3ayxa. ATMOcdepHOe JaBlicHHE https://m.edsoo.ru/ccd4dad5
" .

43 3MEPCHIE ATMOCEPHOTO AaBiICHHs https://m.edsoo.ru/22f14fba
OnsiT Toppuuenu

44 3aBUCHMOCTB aTMOC(HEPHOTO JaBJICHUS OT https://m.eds0o.ru/6c48¢524
BBICOTHI HaJ] YPOBHEM MOPS
b - LA

45 apomeTp-aHepoui. ATMochepHoe https://m.edsoo.ru/e7a99517
JIaBJIEHUE Ha Pa3JIMYHBIX BHICOTaX
P "A

46 CHICHHC 33 T TeME T™MOC(epHOe https://m.edso0.ru/c12835a8
JaBJICHHE
JlelicTBUE KUJIKOCTHU U Ta3a HA

47 HOTPYKEHHOE B HUX TEJ0. ApXHUMeI0Ba https://m.edsoo.ru/ac71c7fa
cuiia
JlaGopaTtopHast pabota «OrnpeneneHue

48 BBITAJIKABAIOIIEH CUIIBI, ICHCTBYOMICH Ha https://m.edsoo.ru/3749d5cc
TEJIO, TOTPYKEHHOE B )KUKOCTH)
JlaGopaTopHasi paboTa 1o Teme

49 «I/ICCJ'ICI[OBEI'I.-II/IC 3aBI/ICI/IMOCTI/£ Beca Tena B https://m.edso0.ru/3c11398¢
BOJI€ OT 00bEMa MOTPYKEHHOMU B
KHUJIKOCTh YacTH TeJa»

50 IInaBanue Ten https://m.edsoo.ru/celf25ac




51

52

JlabopaTtopHnas pabora "KoHcTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU
U onpejierieHre €€ rpy30noabEMHOCTH"

Pemenne 3aaa4d 110 TCMaM: «IlmaBanue

CyHOB. BO3I[YXOHJ'IaBaHI/Ie», ((I[aBJ'IeHI/IC
TBEPABIX TECII, }KI/I,I[KOCTCI\;I H ra3oB»

https://m.edso0.ru/ce4a8f8a

https://m.edso0.ru/3373694¢e

53
54

55

Mexannueckas pabota
MomHocTth. EquHUIBEI MOIITHOCTH

VYpok-uccnenosanue "Pacu€t MoIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JIecTHUIIE"

https://m.edsoo.ru/8a8cac47

https://m.edso0.ru/4395592¢

https://m.edso0.ru/8e9f821a

56

57

58

59

IIpoctsie MexaHnn3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare

KonTponbhas pabota no Teme «JlaBnenue
TBEPABIX TeJ, KUAKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas paboTa

PesepeHslit ypok. Pabora ¢ Tekctamu mno
TeMme «/laBinenue TBEPABIX Te, KUIAKOCTEU
U Ta30B» / Beepoccuiickas mpoBepodHast
pabota

Prruaru B TexHuKe, OBITY U IPUPO/IE.

JlaboparopHas pabota «lccrnenoBanue
YCIIOBUI paBHOBECHS PbIYara

0.5

https://m.edso0.ru/1283aa34

https://m.edso0.ru/3c¢391d99

https://m.edso0.ru/76988618

https://m.edso0.ru/85ed83cc

60

61

62

Pemenue 3agad mo reMe «Y CiIoBUS
paBHOBECHS pbIyara

Koaddunment noneznoro neicTBust
Mexanuzma. Jlaboparopnas pabota
«3mepenune KII/] HaknoHHOM
TUTOCKOCTHY

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

0.5

https://m.edsoo.ru/6d1cdc72

https://m.edso0.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf




Mexannueckas sHeprusi. Kunetnueckas u

63 1 https://m.edsoo.ru/2delcc24
HNOTEHIMATIbHAs SHEPI U
3 .

64 AROT COXPATICHIA MEXAHITECKOn 1 https://m.edsoo.ru/92e9efac
SHEPIrUu
VY pOK-3KCIIEPUMEHT 110 TeEME
"JKCepUMEHTAJILHOE OIPEIETICHUE

65 U3MCHCHHS KUHETHUECKOU U 1 1 https://m.edsoo.ru/fbh989ba
HOTGHHI/IaJIBHOf/'I OHCPI'HHU IMPU CKATbIBAHUN
TeJa [0 HAKJIOHHOW IJIOCKOCTH"
K 0 Pa6

66 OFTPOIBHAT paboTa HO ToMe «abota u 1 https://m.edsoo.ru/1a4d3478
MOIIIHOCTb. DHEPT U
P i . Pab

67 e3ep,],3HHH YOI Fabota @ TeKCTfMH 1o 1 https://m.edsoo.ru/355411fe
Teme "MexaHu4yecKoe IBUKEHHE
P i . Pab

68 e3ep,],3HHH YPpOK. Fabota ¢ TeKCTaMI:I, 1o 1 https://m.edsoo0.ru/281b265e
teme "Pabora. MomHocTh. DHeprus

OBUIEE KOJIMYECTBO YACOB I1O0 68 12

[NPOTPAMME




8 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ara
Tema ypoka KonrTpoabsubie IIpakTuueckue A o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-

1 KUHETUYECKOW TEOPUH U UX OIBITHBIC 1 https://m.edso0.ru/4b6b1523
MTOATBEPKICHUS

2 Macca u pa3mep aTOMOB M MOJICKYJT 1 https://m.edso0.ru/51284758
M N

3 OACTIT TBEPAOTO, )KHHK?FO " 1 https://m.edso0.ru/7236¢9f9
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsicHEeHHE CBOMCTB TBEPIOTO, YKHUIKOTO

4 Y Ta3000pa3HOTO Cf)CTO)IHI/If/i BELIECTBA Ha 1 https://m.eds00.ru/94849842
OCHOBE TOJIO’KEHUI MOJIEKYJISIPHO-
KHHETUYECKOUN Teopuu

5 Kpucramuimueckue u aMmopgHbie Tena 1 https://m.edso0.ru/5d25b3dd

6 CMAtHBAHHE I KAMALIPHOCTS. 1 https://m.edsoo.ru/8bb5494b
IToBEepXHOCTHOE HATSKEHUE

7 TeruoBoe pacuiMpeHue U cxaTue 1 https://m.edsoo.ru/42dc6eaf
T .C

8 CMHEPATYPa. T BASD TEMICPaTYpPht €O 1 https://m.edso00.ru/767b611b
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YACTHI]
B .

9 HYTPEHILHL SHEPTIA ?HOCO&I 1 https://m.edsoo.ru/7a161b6d
M3MEHEHMsI BHYTPEHHEH SHEepruu

10 Bubl Termonepenaun 1 https://m.edsoo.ru/e5c7ce2c
VYpoxk-koHpepenuus "[IpakTnyeckoe

11 MCTIOTB3OBAMHE TEMIOBHIX CROHCTS 1 1 https://m.edso0.ru/47298¢c48
BELIECTB U MaTEPHUAJIOB B IEJAX
sHeprocOepexeHus"
K .

12 R e 1 https://m.edsoo.ru/eb498cle

TCIIJIIOEMKOCTD




13

YpaBHeHHE TEIJIOBOTO OajlaHca.
Teroo0MeH 1 TEIIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

Jlaboparopnas pabota "Hccrnenoanue
SIBIICHUSI TETUIO0OMEHA TPU CMETIINBAHUN
XOJIOJTHOM Y Tropsiueit BoAbI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer koauuecTBa TEILIOTHI,
HE00XO0AMMOTO JJIsl HarpeBaHus Tea u
BBIJICJIIEMOTO UM TIPH OXJIKICHUN

JlabopaTopHas pabora "OnpeneneHue
yZIeJIbHOM TENJI0EMKOCTH BellecTa'
DHeprus TOIUIMBa. Y IenbHas TEIIoTa
cropaHus

https://m.edsoo.ru/fd21c3d1

https://m.edso0.ru/aabf9721

https://m.edso0.ru/2cf8923b

18

[InaBnenue u oTBepEeBaHUE

KpHCT&HHquCKHXTEnyﬂGHBHaﬂTGHHOTa

IJIaBJICHUA

https://m.edsoo.ru/5c93abab

19

20

JIaboparopHas pabdota "Omnpenenenue
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue

https://m.edso0.ru/9ch89b68

https://m.eds00.ru/943361ac

21

Kunienne. Y neapHas Temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT
aTMoc(hepHOro JaBIeHUS

https://m.edso0.ru/e4c6ce3f

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTEIBHON
BJIAJKHOCTH BO31yxa'

https://m.edsoo.ru/17eeb2af

23

24

Pemenue 3anau Ha onpenenenue
BJIAJKHOCTH BO3/1yXa

[TpuHIHIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraresb BHYTPEHHETO CTOPaHUs

https://m.edso0.ru/9f97285d

https://m.edsoo.ru/al4fldbc




KIIJI TenmoBoro aurarens. TemnaoBeie

25 . https://m.edso0.ru/c1c67641
JIBUTATEJIH U 3alllUTa OKpY>Karoleil cpeabl
3

26 AKOT COXPAHCHITE I HTPCBPATICHIA https://m.edso0.ru/89535ae3
SHEPrUM B TEIIOBBIX MPOLIECCAX
[ToaroroBka K KOHTPOJILHOM paboTe MO

27 teme "TeruioBsie siBieHus. M3MeHenue https://m.edsoo.ru/dfead3fc
arperatHbIX COCTOSIHUH BelecTsa"
Kontponbnas padota o teme "TemnoBbie

28 sBlicHHs. I3MeHEeHMe arperaTHbIX https://m.edso0.ru/64eb961f
COCTOSHHUH BerecTBa'"
6) .

29 ACKTpH3aLINA Tex. [lpa pora https://m.edsoo.ru/17ef865b
ANEKTPUYECKUX 3apsI0B
Ypok- "9

30 POt HCC{eHOBaHHe SIKIp maumﬂTeH https://m.edsoo.ru/1de2a6dc
WHIYKIIMCH U TIPH COTIPUKOCHOBCHHUH

31 BiaumopeiicTBue 3apssKeHHBIX Tell. 3aKOH https://m.eds00.ru/9753c836
Kynona
Dnektpuueckoe nose. HanpsxeHHOCTh

32 ANEKTPUIECcKOro moutst. [TpuHimmn https://m.edso0.ru/46777f42
CYTIEPIO3HIINH IEKTPUUECKUX MOJIeH
H .

33 ocHTet 3HeIpr HHECIKIE SapAHOB https://m.edsoo.ru/d5afc8eb
DneMeHTapHbIH 3apsa. CTpoeHue aroma
IT .3

34 DOBOAHMICH H AHOICITPHITL. JaK0H https://m.edsoo.ru/f2d4al134
COXPAHEHHUS ANEKTPUUYECKOT0 3apsia
P .

35 CITICHHE 8% Ha NPYMCHCHHE CROHCTS https://m.edsoo.ru/5e7eadcc
ANEKTPUUYECKUX 3aPsI0B
DIIEKTPUYECKHM TOK, YCIIOBHS €70

36 cytiectBoBanus. McTounuku https://m.edso0.ru/67367ddc
ANEKTPUYECKOTO TOKa

37 JIefCTBUS 3JEKTPHUUYECKOTO TOKA https://m.edsoo.ru/aele7251

38 VYpok-uccienoBanue "JleiicTpue https://m.edsoo.ru/1b724c3e




AJIEKTPUIECKOTO TIOJISI Ha TPOBOTHUKHU U
JARTIEKTPUKU"

39

DNEeKTPpUYECKUM TOK B METaJlJIax,
KHUJKOCTSX U razax

https://m.eds00.ru/23935322

40

41

BJIGKTpI/I‘ICCKaf[ LIEIb U €€ COCTaBHEBIC
qacTHu

Cuia Toka. JlabopartopHas pabora

"M3MmepeHue u peryanpoBaHue CUIIbI
ToKa"

0.5

https://m.edsoo.ru/e19acc53

https://m.edso0.ru/d67176b6

42

DneKkTpuuecKkoe HanpshKkeHue. BoapTmerp.
JlaGopaTopHas pabora "M3mepeHue u
peryiaupoBaHue HanpsHKeHus"

0.5

https://m.edso0.ru/6a219ef8

43

44

45

CornpoTHBIICHHE POBOAHUKA. Y ACIBHOE
COIIPOTHBIICHUE BEILIECTBA

JlaboparopHas paboTa "3aBUCUMOCTh
AJIEKTPUUECKOTO COTTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIA T
MOTIEPEYHOro CeUYeHus: U Marepuana”

3aBUCHMOCTD CUJIbI TOKA OT HAIPSKEHHUS.
3akoH OMa 1l yyacTKa Lenu

https://m.eds00.ru/98c1f226

https://m.edso0.ru/8852b3cf

https://m.eds00.ru/224862ac

46

JlabopaTtopHas pabota "HccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7cha

47

HOCJ’IG)IOBaTeJ'IBHOG " MapaJijiCJIbHOC
COCIMHCHUA IMTPOBOAHUKOB

https://m.edsoo.ru/73f4d541

48

49

JlaGopatopnas pabora "IIpoBepka
MIpaBHJIa CIOKEHUS HAMPSDKEHUH TTPH
MOCJIETIOBATEIFHOM COCTMHEHHUH JABYX
pe3ucTopon"

JlaGopatopnas pabora "IIpoBepka

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546




MpaBuWJIa Ui CUJIBI TOKA MPU
napajyuieIbHOM COEAMHEHUU PE3UCTOPOB"

50

Pemenue 3aga4d Ha MNPUMCHCHUC 3aKOHA
Owma AJIg PA3JIMYHOI0 COCANHCHUA
IIPOBOOAHHUKOB

https://m.edsoo.ru/24e36972

51

52

53

PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

JlaGopaTopHas pabora "OnpeneneHue
PpaboThl U MOILIIHOCTHU AJEKTPUYECKOTO
TOoKa"

DneKTpuuecKre Henu U MoTpeOuTenu
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/821f4c5h

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJIEVICTBHE

https://m.edso0.ru/6e766¢29

55

56

Ypok-uccnenopanue "M3yuenue nonei
IMOCTOSIHHBIX MarHutoB"

MarnurtHoe nojie. MarautHoe nonie 3eMiu
n €ro 3Ha4YCHHUC JId )KM3HU Ha 3emite

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

S7

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIeKTPUYECKHE 3aps/Ibl.
3apspKeHHBIE Tella U UX B3aUMOJICHCTBHSL.
ITocTOSHHBIN 2MEKTPUYECKUI TOK"

https://m.edsoo.ru/325ebb45

58

Kontponbnas paboTa mo teme
"DnexTpruueckue 3apsaabl. 3apsKeHHbIE
TeJla ¥ uX B3auMoaercTBHA. I1oCcTOSTHHBII
anekTpuueckuii Tox" / Beepocceuiickas
poBepoyHas paboTa

https://m.edsoo.ru/18b3ac5f

59

PesepBHblit ypok. Pabora ¢ Tekcramu 1o
teMe "[locTosHHBIN 3NeKTprYecKuii Tok" /
Bcepoccuiickas nmpoBepounas pabota

https://m.edsoo.ru/713efeab




60

61

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE 1osie
KaTYIIKA C TOKOM

[IpuMeHeHHE AIEKTPOMArHUTOB B
TexHuke. JJaboparopHas padota

"N3y4yeHue nelcTBUS MAarHUTHOTO MOJIs HA

MPOBOJHUK C TOKOM"

0.5

https://m.edso0.ru/c81d38dd

https://m.edso0.ru/d4f9896¢

62

63

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnons3oBanue snekTpoaBurarencii B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas padora
"KoHcTpyupoBanue u u3ydeHue padoTsl
3JIEKTpOoABUTATENS "

OmnbrTel @apazest. 3akoH

3J€KTPOMArHUTHOM MHAYKIuu. [IpaBumno
Jlenma

https://m.edso0.ru/9c99a4b7

https://m.edsoo.ru/2981eldb

64

Onektporereparop. CrocoObl MOTyYeHUs

JIEKTPUYECKON SJHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX
HMCTOYHUKAX SHEPIUU

https://m.edso0.ru/d926dc7f

65

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DIeKTPUUECKHe U MAarHUTHBIE
SIBJICHUS"

https://m.edso0.ru/e35e6336

66

67

KonTponbnas pabota mo Teme
"DNeKTpuYeCcKre U MarHUTHHIE SIBJICHUS"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "TemnoBble siBIeHUS"

https://m.edsoo.ru/fc544d96

https://m.edsoo.ru/7d3485el

68

PesepubIii ypok. Pabora ¢ Tekctamu mo
TeMe "MarautHsble SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145

https://m.edsoo.ru/46a7afab




9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Hara
Tema ypoka KonrTpoabsubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl

Mexanundeckoe aBrKeHue. MarepruaiibHas

1 1 https://m.edsoo.ru/54c98fca
TOYKa

5 Cucrema orcuyeta. OTHOCUTEIIBHOCTh 1 httos://m.edso0.ru/5c869dc5
MEXaHUYECKOTO JTBUYKCHUS

3 PaBHOMEPHOE MPAMOJIMHENRHOE IBHKCHHE 1 https://m.edsoo.ru/bc342e86
HepasHoMepHOE NpsIMOIUHENHOE

4 nBkeHue. CpeiHsas 1 MIHOBEHHAsI 1 https://m.edsoo.ru/9d51e741
CKOpOCTh
n .

5 PAMOIHHCHIOE pABHOYCROPEHHO® 1 https://m.edsoo.ru/cbb4116b
JIBYDKEHUE. Y CKOPCHHE
CkopocTh MPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBMKeHHS. [ 'papuk 1 https://m.edso0.ru/2c456185
CKOpPOCTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHSI TeJia MPHU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/dfd66c69
JIBVDKEHUH 110 HAKJIOHHOW TUIOCKOCTH"

8 Cgoboanoe nagenue teir. OneiTel I anunes 1 https://m.eds00.ru/163cf472
PaBHOMEpHOE IBUKEHHUE TTI0 OKPYKHOCTH.

9 [Tepuon u yactota obpameHus. JluneitHas 1 https://m.edsoo.ru/7a978b7a
U YIJIOBasi CKOPOCTH

10 L{eHTpOCTPEMHUTEIILHOE YCKOPEHUE 1 https://m.edsoo.ru/21f74al13

11 [Tepasiii 3akoH HetoToHa. BexTop cuitb 1 https://m.eds00.ru/8776289d
B i H .

12 TopoHt SVaKOH proTona 1 https://m.edso0.ru/6b639d94
PaBHoeiicTByOIIIAs criia

13 Tperuii 3akon Herotona. Cynepro3uist 1 https://m.eds00.ru/6155617e




CHUJI

Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

14 https://m.edso0.ru/52e8393d
Herorona

15 Cuna ymnpyrocta. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CILICHHE S o Teme «tta https://m.edsoo.ru/3bf34e6c
YIOPYTOCTH
Jlaboparopuas pabota «OnpeneneHue

17 https://m.edsoo.ru/aa6e6bc3
KECTKOCTU NPY>KUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb

19 Pemenue 3ama4d o reme «Cuia TpeHHs» https://m.eds00.ru/97c5c938
JIab 6ota "O

20 APOPaTOpHAZ paboTd HpeﬂeﬂeHH,,e https://m.edsoo.ru/78ff698¢c
KOd(QpHUIHEHTa TPEHUS CKOIBKEHUS
P n

21 CIICHHE 3421 110 TEMe "3aKOHbI https://m.edso0.ru/885c63el
Herorona. Cuina ynpyrocrtu. Cuna tpesnus"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO

22 TATOTEHUsI. Y CKOpPEHHE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
najIeHus
Ypok-koHpepenmus "JIBrmxenue Ten

23 BOKPYT IPAaBUTAI[HIOHHOTO [[EHTPa https://m.edso0.ru/6a48e5c3
(Conneunas cucrema). ['amaktuxu"
P n

24 CHICHIE Sa/at [0 TEME CHH? poRecT https://m.edso0.ru/8b4d9f83
3aKOH BCEMUPHOTO TATOTEHUS
I1 .

25 CPEA KOEMITACCIA CROPOCTE https://m.edsoo.ru/5f38dba5
HesecomocTs 1 neperpysku
PaBHOBeCHE MaTEepHAIBHOW TOUKHU.
A6 & .P

26 YCOMIOTHO TBEPAOE TEIO a]iHOBeCHe https://m.edsoo.ru/a351cela
TBEPAOrO TeJa C 3aKPEIUIEHHOI OChIO
BpaieHus. MoMeHT cuibl. LleHTp TsxecTn
P 73 .

27 ARHOBCEHE MATCPHATBEOR TOREH https://m.edso0.ru/6872abf4

AGcomoTHO TBEpIOE Teno. PaBHOBecue




TBEPAOTO TeNa C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cwibl. LleHTp TskecTn

Pertennie 3agad mo reme "MOMEHT CHIIBL.

28 https://m.edso0.ru/77b2c6c5
Hentp Tsixectn"
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 teme "MexaHn4ecKoe JIBUKCHUE. https://m.edsoo.ru/2bafb487
B3aumopeiictBue Ten"
KonTponbhas pabota no teme
30 "MexaHU4YEeCKOE JBUKECHHE. https://m.edsoo.ru/fc25194b
BsaumogeiictBue Ten"
Nmnynbc Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHHs UMITYJIbca. YIIPYroe u https://m.edsoo.ru/251e6f13
HEYINPYyroe B3auMOJICHCTBUE
P "3
32 CLICHHE Saiat To TeM,,e aron https://m.edsoo.ru/c3cceebl
COXpaHEeHHS UMITYIIbCA
Ypok- "P
33 pok-KOH(peperLuis eaKTHBHOf https://m.edsoo.ru/8b5e27f1
JBUKCHHE B TIPUPOJIC U TEXHUKE
34 Mexanuueckasi padoTa U MOIIHOCTb https://m.edso0.ru/848ba637
35 Pabora Cibl TSKCSCTH, CILTbI YIIPYTOCTH 1 https://m.edsoo.ru/d7a7c555
CWJIBI TPEHUS
JlaGopatopHnas pabora «OnpeneneHue
0
36 PADOTET CHIBT TPEHIE TTPH paBHOMe?HOM https://m.eds00.ru/667c837e
JBYKEHUH TEJa TI0 TOPU30HTAITBHON
TTOBEPXHOCTI
T
37 Csasb oneprunt u padoret. HotenimanbHas https://m.edso0.ru/84817179
SHEpPTruUs
K .T
38 HHemquKaf[ SHEDLMIL. 1B0peMa o https://m.edsoo.ru/24d61ab5
KHHETUYECKOU SHEPTUU
39 3aKOH COXpaHEHHUS YJHEPTUU B MEXaHUKE https://m.edso0.ru/24661f29
40 JlaGopatopHnas pabota «3yueHue 3akoHa https://m.edsoo.ru/48838ca3




COXPAHEHHUS SHEPTUN

KonebarensHoe JABMXKXCHHUE U €T'0

41 https://m.edso0.ru/7b9859af
XapaKTEePUCTHKH

42 3atyxarowue konebanus. BeiyxiieHHEe https://m.edsoo.ru/ad17f942
kosiebanus. Pe3onanc

43 MareMaTHYECKUI U IPYKUHHBIA MasTHUKA https://m.edsoo.ru/4a6aa385
VYpok-uccienoBanue «3aBUCUMOCTh

44 nepuoza KojicOaHu OT KECTKOCTH https://m.edsoo.ru/b1c7271b
MPY)KUHBI 1 MAacChl TPy3a»

45 Ilpeppattierine SHEpTHH IPH MEXAHMIECKIX https://m.eds00.ru/8544337¢
KoJ1e0aHusAX
JIaboparopHas pabota «Onpenenenue

46 YacTOTHI U IIEpUO/Ia KOJeOaH it https://m.edsoo.ru/bald1d48
MPY>KUHHOTO MasiTHHKA
Jlaboparopuas pabora «IIpoBepka

47 HE3aBHCUMOCTH TIepHo/ia KojiebaHuii rpysa, https://m.edso0.ru/5d34e65f
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA

48 MeXaHH4YEeCKUX BOJH. [IpooibHbIe 1 https://m.edsoo.ru/8ed367e7
MOTIEPEYHBIC BOJHBI
Ypok-koHpepenmus "MexaHndeckue

49 BOJIHBI B TBEPAOM Tene. CelicMuueckue https://m.edsoo.ru/ebd8d7b6
BOJIHBI"

50 3BYK. PacnpoCTpareHie it OTpakeie https://m.edso0.ru/8a594969
3ByKa
Ypok-uccnenosanue "HabmroneHue

51 " https://m.edso0.ru/2b95f238
3aBUCHMOCTH BBICOTBI 3BYKa OT YaCTOTHI

52 I'postkocts SBYK @ 1 BRICOTa TOHA. https://m.eds00.ru/699e3612
AKyCTHYECKHUI pE30HAHC

53 VYpoxk-koH(pepeHuus "YIbTpa3Byk u https://m.edsoo.ru/ffc5cbba




nH(]pa3BYK B MPUPOJIC U TEXHUKE"

54

[ToaroroBka K KOHTPOJIBHOU paboTE MO
TeMe "3aKoHbI cOXpaHeHUs. MexaHn4yecKkue
KoJieOaHusl U BOJIHBI"

https://m.edsoo0.ru/b347159
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KontponbHas padoTa mo teme "3aKoHbI
coxpaHeHus. MexaHndecKue KoJeOanus u
BOJIHBI"

BHGKTPOMaFHI/ITHOC I10JIC.
BHGKTPOMaFHI/ITHBIe BOJIHBI

https://m.edso0.ru/e9924b5e

https://m.edsoo.ru/45bbd19b

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

59

60

VYpoxk-konpepenuus "Llkana
OJICKTPOMArHMTHBIX BOJIH. Hcnoap3oBanue
QJICKTPOMArHuTHBIX BOJIH JJIA COTOBOM
cBs3u"

VYpok-uccnenopanue "M3yyeHue CBONCTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MoOMIBHOTO TenedoHa"

Pemenue 3aga4d Ha OIPECACIICHUC YaCTOThI U
JJIMHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

https://m.edso0.ru/48f68a2d

https://m.edso0.ru/3cfae84a

https://m.edsoo.ru/ebe362a6

61

DneKTpoOMarHuTHas MpHUpo/ia CBeTa.
CkopocTb cBeTa. BosHOBBIE CBOICTBA
cBeTa

https://m.edsoo.ru/ecb99257

62

63

64

Hcrounuku ceera. [IpsmonuHeitHoe
pacmpoctpanenue cera. 3armenust ConHia
n JIyHb1

3aKOH OTpa)kK€HUs CBETa. 3epKaia.
Pemenue 3amay Ha mpuMeHEHHE 3aKOHA
OTpaXE€HUs CBETA

HpeJIOMJICHI/IC cBeTa. 3aKOH IpCIOMIICHUS
CBCTa

https://m.edsoo.ru/f3de5613

https://m.edso0.ru/45e9f872

https://m.edsoo.ru/3c5ff9f5




65

66

[TomHOE BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO
OTPaKEHHSI B ONITUYECKUX CBETOBOJAX

Jlaboparopnas pabota "Hccrnenoanne
3aBHCUMOCTH yTJa MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpanute "Bo3ayx-crexio""

https://m.edsoo.ru/4e43afa2

https://m.edso0.ru/835faed9

67

Ypok-koHpepennus "Micnons3oBaHue
IIOJIHOT'O BHYTPCHHETO OTPAKCHUA:
CBETOBO/IbI, OIITHKOBOJOKOHHAS CBSI3b"

https://m.edsoo.ru/2ce88641

68
69

JIma3el. OnTHdeckas Cuia JIMH3bI

[TocTpoenue n300pakeHU B TUH3aX

https://m.edso0.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f

70

Jlaboparopuas pabota "Onpenencaue
(hOKYCHOT'O PACCTOSHUS I ONITUYECKOM
CHWJIBI COOMPAFOIIICH JTMH3BI"

https://m.edso0.ru/911a47cb

71

72

Ypoxk-koupepenuus "OnTruueckue
JIMH30BbIE TPUOOPHI"

I'ma3 kak onTu4yeckas cUcTeMa. 3peHHe

https://m.edso0.ru/5b79227a

https://m.edsoo.ru/d7aa88af

73

VYpok-koHpeperuus "JlepexTsl 3peHus.
Kak coxpanuts 3penue”

https://m.edsoo.ru/4dc7b213

74

75

76

PaznioxxeHne 6eoro cBeTa B CIIEKT).
OnreiTel HetoTona. Crioxenue

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

JlaGopatopnas pabdora "OnbITh O
pas3ioXeHuto 6eI0ro cBeTa B CIEeKTp U
BOCHPHUATHIO LIBETA IPEIMETOB MPH UX
Ha0JI0/IEHUH Yepe3 1[BETOBbIE PUIBTPHI"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA
cBeTa: AMcIepcus, MHTepdepeHuus u
nudpaxus”

https://m.edsoo.ru/6eb8b874

https://m.edso0.ru/b4867994

https://m.edsoo.ru/1b4e5e94




OmnbiTel Pe3epdopaa u ruranerapHas

77 https://m.edsoo.ru/c36effb5
MOJ€EIb aTOMa

78 [Mocrynatel bopa. Monens aroma Bopa https://m.edsoo.ru/d5e656ba

79 Hcnyckanne u FOFJ‘IOLLIGHI/IC CBETa aTOMOM. https://m.eds0o.ru/9fb5689b
KBanTsl. JInHelHyaTeIe CIIEKTPHI
Ypok- "Hab

80 PO HpaKT?KyM ADITOACHHE CIICIPOD https://m.edsoo.ru/83b9a577
HCITYCKaHHSI

81 PannoakTMBHOCTD U €€ BUIBI https://m.eds00.ru/8e724769

.H

82 Crpoenne atomroro spa. Hywonias https://m.edsoo.ru/2d85bef3
MOJEIb

83 PaauroakTuBHBIC MpeBpalieHus. M30Tors https://m.edsoo.ru/8b56a71d

84 Pemrenue 3a11a;1 o teMe: "PagmnoaxkTrBHEBIE httos://m.edsoo.ru/f241bbdc
MIPEBPAIICHUS

85 [epuox mosypacmazaa https://m.edso0.ru/523a9317
VYpox-konpepenuus "PagroakTHBHBIE

86 W3IYYCHUs B TIPUPOJIC, METUIIMHE, https://m.edsoo.ru/4ea4f6ed
TeXHUKe"
s .3

87 /ICPHBIC PEAKIIHMH. SAKOHBT COXPARCHIA https://m.edsoo.ru/c4che7ee
3apsJI0BOTO U MacCOBOTO YHCE

88 DHEpIHUs CBA3HM ATOMHBIX sep. CBA3D https://m.edsoo.ru/734f11cl
MAacChl U DHEPTUH
P "s

89 emeHHe"gaﬂaq HO TEME 7AICPHEIE https://m.edsoo.ru/5efa6f52
peakuuu
P )

90 CARIIHI CHHTE3a 1 ACTEHHA Mep,, https://m.edsoo.ru/2d7262c2
Uctounuku sueprun CosiHIa U 3BE3]T
VYpoxk-koHpepenuus "SAnepHas sHepreTUKa.

91 JleWicTBUS paiMOaKTUBHBIX U3Ty4YEeHUI Ha https://m.edsoo.ru/bd4b6e5e
KUBbIE OpraHU3MbI"

92 Honrotoska k KOHTPOTILHOH pa60Te o https://m.edsoo.ru/d9f1261a

TeMe "DJIEKTPOMArHUTHOE TIOJIE.




DJIEKTPOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE
sBJIeHUS"

93

KonrponsHas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUS "

https://m.edso0.ru/7231a58d

94

95

96

97

[ToBTOpenue, 0606menue. Jlaboparopusie
pabotsl o kypcy "B3aumoneiicteue Ten"

[ToBTOpenue, o6o0menue. Pemenune
pacUeTHBIX U KAYECTBEHHBIX 3314 I10 TEME
"TemnnoBsie nporecch”

[ToBTOpenue, o6o0meHue. Pemenue
pPacyYeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME
"KIIJI TerioBsix aBurarencii”

[ToBTrOopenue, o6o0menue. Pemenne

pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 10 TeMe
"KIIJ] anexkrpoycTaHOBOK"

https://m.edso0.ru/8b45d684

https://m.edso0.ru/d3248943

https://m.edso0.ru/28f67bc4

https://m.edso0.ru/399f4911
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99

100

[ToBTOpenue, 06061meHue. JJaboparopusie
paboTsl o Kypcy "CBeToBbIe siBICHUS"

IToBTropenue, o6o0mmenue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B
Mmexauuke"

[ToBTOpenue, o6o6menue. Pabota ¢
Tekctamu 110 Teme "Konebanus 1 BOJIHBL"

https://m.edso0.ru/1cd92c22

https://m.edsoo.ru/f7e3f69d

https://m.edso0.ru/497cclc6

101

[ToBTOpenue, o600meHne. Pabora ¢
TekcTaMH 110 TeMe "CBeTOBEIE IBJICHUA"

https://m.edsoo.ru/5986dca7

102

IToBTropenue, o6o0menue. Pabora ¢
TekcTamu 1o Teme "KBaHTOBas U simepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJbTATBI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHON ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

7 KVIIACC

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

11

IIpoBepsieMble TpeIMETHBIE PE3YIBTAThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON
IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMsI

HCII0JIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3nuyath SBJICHUS MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINUX JAaHHOE (PU3NICCKOE SIBIICHUE

pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (U3NUYCCKUX SIBICHUNA B OKPYKAIOIIEM
MHUpE, B TOM 4YHCle (U3NYECKUE SBIICHUS B MPHUPOJAE, NMPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 33]]a4y B YUECOHYIO, BBIJIETSATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)
(bu3nUYeCcKuX SIBICHUN

1.4

1.5

1.6

ONMCHIBaTh H3YYEHHBbIE CBOMCTBA Teln M (U3NYECKUE SBICHHS, MCIOJIb3Ys
¢usnveckue BEIMYUHBI, TPU OINWCAHWU IPABHIBHO TPAKTOBATh (PH3MUECKUI
CMBIC]T HCIIOJIb3YEMbIX BEJIUYMH, HX OO0O3HAYEHUS M EIUHMLBI (U3NYECKUX
BEJIMYMH, HAaXOIUTHh (HOPMYJIbI, CBA3BIBAIONINE JaHHYIO (U3NYECKYIO BEIUYHHY C
JAPYTUMH BEJIMYMHAMH, CTPOUTH I'paMKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/IT-IGCKI/I€ SABJICHUSA W MNPOHCCChI, HCIIOJIb3Yys
HU3YUCHHBIC 3aKOHbI, IIPU 3TOM JaBaTb CJIIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa H
3aIMUCbIBAThb €0 MaTCMATHUYCCKOC BbIPAKCHUC

OOBSICHATh (hPU3MUYECKHE SIBIICHUS, MPOLECCHl W CBOWMCTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE€ CUTYyallMil NpPaKTUKO-OPHMEHTHUPOBAHHOIO  XapakTepa: BbIIBIAThH
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1 — 2 JTOrMYecKux 1aroB
c omopoil Ha 1 — 2 W3y4EeHHBIX CBOWCTBAa (PU3MYECKUX SIBICHUH, (PU3MUECKUX
3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacué€THble 3a7aud B 1 — 2 neicTBUSA, UCHONB3Ys 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOLME (PU3NYECKUE BEJIMYMHBL: HAa OCHOBE aHalU3a YCIOBHUS 3ajauu
3aMUCBIBAaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKUE BETUUMHBI B (OPMYIIBI U
MIPOBOAUTH Pacu€Thl, HAXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE Ul PELICHUS
3ajJ1a4, OLICHUBATh PEATUCTUYHOCTh MOJTY4eHHON (PU3NYECKOI BETUUNHBI

1.8

1.9

pacrio3HaBaTh MPOOJIEMBl, KOTOPbIE MOXXHO PELIMTh IMPHU TMOMOIIM (PU3HUECKUX
METOJIOB, B OIHMCAaHUU HCCIENOBAaHUS BBIACIATH MPOBEPSEMOE MPEANOI0KEHUE
(runoresy), pa3inyaTh M MHTEPIPETUPOBATH IMOJYYCHHBIH pe3ynbTaT, HaXOAUTh
OLIMOKHU B XOJI€ OMBITA, JI€NaTh BHIBOJIBI 110 €T0 pe3yibTaTaM

MIPOBOAUTH OMBITBI O HAOMIOJEHUI0 (PU3NYECKUX SBICHUM WM (U3HUECKUX
CBOMCTB Tel: (OpPMYJIHMpPOBATH IPOBEPSiEeMble MPEANOIOKEHUs, COOUpPATh
YCTAaHOBKY U3 NPEJIOKEHHOro OOOpy/AOBaHUS, 3alUChIBATh XOJ ONBITa U
($bopMyIMpPOBATH BBIBOIBI

1.10

BBIMOJIHATE TPSMBIE W3MEPEHHUS C MCIIOJB30BAaHMEM AHAJIOTOBBIX U LU(POBBIX
npuOOpPOB, 3aNMUCHIBATh MOKa3aHUs NPUOOPOB C y4ETOM 3aJaHHON aOCOTIOTHOM
MOTPEHIHOCTH U3MEPEHU

1.11

MIPOBOAUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BENMYUHBI OT APYTou
C HCIIOJIb30BaHUEM IPSMBIX M3MEPEHUH, y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO
UCCIIEIOBaHMs, CcoOUpaThb YCTAaHOBKY U  BBIMOJHATH HW3MEpPEHUs, Clenys
MPE/UIOKEHHOMY TUIaHy, (PUKCHpOBaTh pe3yibTaThl IOJYYEHHOH 3aBHCHMOCTH
(bu3MYECKUX BEIMYUH B BUJIE PEUIOKEHHBIX TaOIMIl U TPaQUKOB, 1€JIaTh BHIBObI




I10 pE3yjibTaTaM HCCICOAOBAHUA

1.12

MIPOBOAUTH KOCBEHHbIE M3MEpPEHUsl (PU3NUECKUX BEIUYMH, CIEAYs MPEAIOKEHHOMN
MHCTPYKLMU: TPU BBIIOJHEHUM U3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYMCIIATHh 3HAYEHUE UCKOMOM BEIMYHUHbI

1.13

coOmoaTh MNpaBUia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM

1.14

1.15

1.16

yKa3blBaTh NPUHIMIIBI JCHCTBHA NPUOOPOB W  TEXHUYECKUX  YCTPOWCTB,
XapaKTepu30BaTh TMPUHLMUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB M TEXHUYECKHX
YCTPOMCTB C MIOMOIIBIO UX ONUCAHUS, UCIOIB3Ys 3HAHUS O CBOWCTBAX (H3MYECKUX
SABJICHUI U HEOOXOMMbIe (PU3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOANTH TpPUMEPHl (HAXOAUTh HH(OPMAIMIO O NpPUMEpPax) MPAKTUYECKOTO
UCTIONIb30BaHUSl (DPM3MUCCKUX 3HAHWK B ITOBCEAHEBHOW XHM3HU Ui OOECIICUeHHS
6e3omacHoCTH Tpu OOpamieHuu ¢ MpuOOpaMH U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHs 3I0pOBbs M COOJIOAEHHS HOPM OKOJIOTHYECKOTO MOBEACHHS B
OKpY>Karollen cpelie

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(opMaIuu B ceTd VHTEpHET B COOTBETCTBUU
C 3aJlaHHBIM IOWMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUH U ITyTEM
CpaBHCHHA pPa3JIMYHBIX MCTOYHUKOB BBIACIATH I/IH(bOpMaIH/IIO, KOTOpas sBJISACTCA
IPOTUBOPEYMBOM MM MOXKET OBITh HEZIOCTOBEPHOI

1.17

1.18

UCIOJIb30BaTh NpPU  BBHIMOJHEHUM YYeOHBIX 3aJaHUil  Hay4YHOMOIYISPHYIO
TuTepaTypy (U3MUYECKOTO COJEPIKAHUS, CIPABOYHBIC MAaTCPHUANBI, PECYPCHl CETH
Wutepner, Brnagetb mNpuéMaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OPMAIIUY U3 OJTHOM 3HAKOBOUM CHCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2
— 3 UCTOYHHUKOB MH(pOpMaLMK (PU3UUECKOTO COAEPKAHUSA, B TOM 4YUCIIE MyOIMYHO
JieNIaTh KpaTKUE COOOILEHHs O pe3ybTaTax MPOeKTOB UM YU€OHbIX UCCIIEIOBaHUM,
IIpU 3TOM TIPaMOTHO MWCIOJB30BaTh WM3YYCHHBI IOHATUMHBIM amnmapar Kypca
(bu3uKH, CONPOBOXKAATh BHICTYIUIEHUE ITPE3eHTALIUEH

1.19

8 KJIACC

Kon
NpoBepseMo
ro
pe3yJbTara

MIPH BBIIIOJIHEHUHN Y4EOHBIX MPOEKTOB M HCCIEI0BAHUN pacTpeensiTh 00I3aHHOCTH
B TPYIITE B COOTBETCTBHH C MOCTABICHHBIMH 3a/1a4aMU, CJICIUTH 32 BBHITTOJIHEHHEM
MlaHa JeHCTBUHM, aJeKBaTHO OILIEHHWBAaTh COOCTBEHHBIM BKJIAJl B JESITEIbHOCTD
TPYIIIbI, BBICTPAWBATh KOMMYHHKATUBHOE B3aWMOJICHCTBUE, YUWUTHIBass MHEHHUE
OKPY’KaIOIIUX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJb30BaTh MMOHATHA

1.2

pas3inyaTh ABJICHUA IO OIMMCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TAHHOC (I)I/I3I/I‘{CCKOC SIBJICHUC

1.3

1.4

pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (UINYECKUX SIBICHUH B OKPYXKAIOIIEM
MHpE, B TOM uHuclie (PU3NYECKHE SIBICHHUS B MPUPOJIC, MPU ITOM TEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIIENIATH CYIIECTBEHHbIE CBOKWCTBA (TIPU3HAKH)
(bU3UYECKUX SBICHUHN

OMKCHIBATh H3YYEHHbIE CBOMCTBA Tel U (QPU3WYECKUE SBICHUS, HCIOJb3Ys
¢usnyeckue BEIMYUHBI, NPU ONUCAHUM IMPABUIBHO TPAKTOBaTh (PU3MUECKUI
CMBICJ MCHOJIb3yEMbIX BEIMYMH, 0003HAYEHHS] M €IMHULbI (U3NYECKUX BEINYMH,
HaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (DU3MUYECKYIO BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTDH rpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH




1.5

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHE SBJIECHUS U TPOILECCHI, HCIONb3Ys
W3YYCHHBIE 3aKOHBI, TIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKECHHE

1.6

OOBSICHATh (PM3UYECKUE NPOLECCHl U CBOMCTBA TEJN, B TOM YHUCIIE M B KOHTEKCTE
CUTyallUl IPAKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa: BbBIABIATH I[PUYUHHO-
CIICZICTBEHHBIE CBfA3M, CTPOUTb OOBSICHEHHME M3 | — 2 JOrMYeCKUX IIaroB ¢
MOMOIIBI0 | — 2 M3y4YEeHHBIX CBOMCTBA (DU3MYECKHX SIBICHUH, (PU3NYECKUX 3aKOHA
UJIY 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHbIe 3a7aud B 2 — 3 NEHCTBUSA, UCHONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (PU3UYECKUE BEJIWYUHBI: HAa OCHOBE aHallM3a YCIOBUS 3aJaud
3alMCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTATOK [AHHBIX I PEIICHUS
3aau, BBIOMPATh 3aKOHBI W (GOPMYJbl, HEOOXOAMMbIE JUIs €€ peleHus,
MIPOBOJIUTH PAcUEThl M CPABHUBATH TMOJTYUYEHHOE 3HAUCHUE (PU3MUECKON BEITMYMHBI
C U3BECTHBIMH JIaHHBIMU

1.8

1.9

pacCiio3HaBaTb HpO6J'IeMI)I, KOTOPBIE MOXHO PEIINUTH IIPH ITOMOIIU (bI/I?)I/I‘ICCKI/IX
METO/J0B, HCIIOJIb3YA OIIMCaHHEC HCCIICA0BaHNUsI, BBIACIIATD IIPOBEPACMOC
MIpCAIIOJI0KCHUC, OLCHHNBATL IIPABHIIbBHOCTDL IIOpAAKA IMPOBCACHUA HMCCICAOBAHMA,
J€J1aTh BBIBO/IbI

MIPOBOJMTH OMBITBI TIO HAOTIOJNCHUIO (PU3NYCCKUX SBICHUA WIH (U3HUECKUX
CBOMCTB Ten: (opMyIaMpoBaTh MPOBEPSIEMbIC MPEANOIOKEHHS, CcOoOUpaTh
YCTAaHOBKY W3 MPEIJIOKEHHOTO0 OOOpYJIOBaHUs, OIUCHIBATH XOJ[ OIbITa U
(GbopMyIHUpOBaTh BHIBOJIBI

1.10

BBITIOJIHATh TPSAMBIC H3MEPEHUS C MCIOJb30BAaHUEM aHAJOTOBBIX NPHUOOPOB H
JATYNKOB (DU3MUYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThI U3MEPCHHUH C YIETOM
3aJITaHHOW a0COJIFOTHOM MOTPENTHOCTH

1.11

IIPOBOJIUTH MCCIIEZJOBAHUE 3aBUCUMOCTH OJHOM (hru3MyYecKOl BETUYMHBI OT APYroi
C HCIOJIb30BAHHUEM IMPSAMBIX U3MEPEHUM: IJIAHUPOBATh HCCIEIOBaHUE, COOMpPATH
YCTAaHOBKY ¥  BBIIOJHATb W3MEPEHHUs, Cleays MpeIIokKEHHOMY IUIaHy,
(¢uKcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU B BHJIE TaOIMIl U rpadUKoB,
JIeJIaTh BBIBOJBI 10 PE3YJITATAM UCCIIEIOBAHHUS

1.12

1.13

IIPpOBOAUTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCIIMYHH: IJIaHUPOBATh
HU3MCEPCHHA, CO6I/IpaTI:> SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS npenno;erHoﬁ
HWHCTPYKIMHU, X BBIYHUCIATD 3HAYCHUC BECIINYNHBI

coOnrofaTh MpaBWila TEXHUKU O€30MacHOCTH IMpH padoTe ¢ 1abopaTOPHBIM
00opynoBaHUEM

1.14

XapaKTepU30BaTh MPHUHIUIBI JCUCTBUS HM3YyYEHHBIX NPHOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPON HAa UX OMHUCAHUS, UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (PH3NUECKUX
SBIIGHUH ¥ HEOOXOAUMBbIe (PU3UUECKIe 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacno3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pLI 1o
CXEMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCEMBI 3JICKTPUYCCKUX HCHCI\/’I C
MOoCJICAOBATCIIbHBIM U MAPAJUICIIBHBIM ~ COCAUHCHHUEM  JJICMCHTOB, pas3jinvas
YCIIOBHBIC 0003HaYCHHS PJIEMEHTOB QJICKTPHUICCKUX uenef/i

MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MPUMEpPAx) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MYECKHX 3HAHUN B TOBCEJIHEBHOW JKU3HU Uil oOecredeHus
0€30MacHOCTH TNpU OOpallleHUH C MpUOOpaMH M TEXHHUYECKHMMH YCTpOICTBamH,
COXpaHEHMs 3[0pOBbS M COOJIOJEHUS HOPM DSKOJOTMYECKOrO TIIOBEICHUS B
OKpY>Karollen cpene

OCYILIECTBIATh MOUCK MH(OpMaIuM (U3NYECKOTro cojiepxkaHus B cetu MHTepHer,
Ha OCHOBE MMEIOIINXCSI 3HAHUHN U TTYTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIJIENIATh MH(OPMAIUIO, KOTOpas SBISAETCS MPOTHBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOU




1.18

1.19

1.20

UCIOJIb30BaTh MpPH  BBIMOJIHEHUH YUYEOHBIX 3aJaHUil HAy4YHO-TIOMYJSIPHYIO
muTepaTypy (U3MUYECKOTO COJEPIKaHUs, CIIPAaBOYHBIC MATEPUANBI, PECYPCHl CETH
WurtepHer; BmageTh mNpuéMaMM KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
nH(OPMAIIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO

co3llaBaTh COOCTBEHHBIC MUCHMEHHBIE M KPaTKHE YCTHBIE COOOIICHHS, 00001as
MHGOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COEP/KAaHNUs, B TOM UHUCIIe
nyOJIMYHO TPEACTABIATh PE3YNbTaThl MPOCKTHOM WM  HMCCIEI0BATENbCKON
NESITeNbHOCTH, IPU 3TOM TIPAMOTHO HCHOJIb30BaTh W3YYEHHBIH MOHATUHHBIN
anmapar Kypca (pHU3MKHU, COIPOBOXKIATh BHICTYIICHHE MTPE3CHTAIIEH

IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HMCCICIOBAHUHN (U3MUYECKHX IPOIECCOB
pacripenenate OOS3aHHOCTH B TpYIIE B COOTBETCTBUH C IOCTABICHHBIMU
3a7a4aMy, CJICAWTH 3a BBINOJIHCHWEM IUIaHA JICHCTBUA M KOPPEKTHPOBATh €ro,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBIN BKJIAJ B JESITEIHHOCTD IPYIIIBI, BHICTPAUBAThH
KOMMYHUKAaTHBHOE  B3aUMOJICWCTBHE, TPOSABISSI  TOTOBHOCTh  pa3periaTh
KOH(JIUKTEHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

1.6

1.7

pa3inyaTh SIBICHUS MO OMHMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE (PU3NICCKOE SIBICHUE

pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3NYECKUX SIBICHUU B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCIIC (PU3NYCCKUE SIBICHUS B MPHPOJEC, NMPU ITOM IEPEBOIWTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIIECNIATH CYIIECTBEHHbIE CBOKWCTBA (TIPU3HAKK)
(bu3HYeCcKuX SIBICHUIN

ONMCHIBaTh W3Y4YCHHBIE CBOWCTBA Te€l U (U3NYECKUE SIBJICHUS, MCIIONb3YS
¢u3nueckre BeTMYUHBI, IPU ONMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, OOO3HAUEHUS M EJUHUIBI (PU3MYECKUX BEJIWYUH,
HaXO/JUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIUYUH

XapaKTECPpHU30BaATh CBOICTBa TCI, (1)H31/ILIGCKI/I€ ABJICHUA W HNPOUECCCHI, UCIOJb3Yysd
HN3YUCHHBIC 3aKOHBbI, IIPpU 3TOM JaBaTb CJIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIMMCbIBATb €0 MAaTCMATUYCCKOC BBIPA)KCHUC

OOBICHATH (PU3UYECKUE TPOLIECCHl M CBOMCTBA TEJl, B TOM YHCII€ U B KOHTEKCTE
CUTyallMil  MPaKkTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATh IPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2 — 3 JIOTMUECKUX IIIaroB C
MOMOIIIBIO 2 — 3 U3yU4EHHBIX CBOMCTBA (PU3MUECKUX SBICHMI, (PU3MUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

pemath pacu€THbIC 3a7aud (OMUpArONIUEcs Ha CUCTEMY M3 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UMUECKUE BEIMYUHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/1aud 3alMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTAOIINE
WK W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (DOPMYINBI, HEOOXOIUMBIE IS
pelIeHus, TPOBOIUTH PACUYEThl W OICHWUBATh PEATHUCTHYHOCTH IOJTYYSCHHOTO
3HaueHUsl (PU3UUYECKON BETUIMHBI

1.8

pacrio3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEHIUTh IpPHU TMOMOIIM (PU3HUECKHX
METOJIOB,  HUCIOJb3ysd  OINMCAHUE  MWCCICNOBaHUS, BBLICIATH  IIPOBEPSIEMOE
IIPEIIONIOKEHUE, OLICHWBATh NPAaBUIBHOCTh MOPSIKA IPOBEINECHMS HCCIEIOBAHMUA,
JIeTIaTh BBIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUN U OIBITOB

1.9

MMPOBOAWTL OIIBITBHI 110 Ha6J'IIOI[eHI/IIO (I)I/IBI/I‘-ICCKI/IX SIBIICHUNT WU (I)I/BI/I‘-IGCKI/IX




CBOHMCTB TEJI: CaMOCTOSITEILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyIOBaHUs, OINMUCHIBATH XOJ OMNbITA M €ro pe3yiabTaTbl, (OPMYIMPOBATH
BBIBOJIBI

1.10

POBOJUTH NMPU HEOOXOJUMOCTH CEPHIO TPSMBIX U3MEPEHUH, OMpeaessis cpeIHee
3HAUEHUE U3MEpseMOU BEeNUYHHBI ((POKYCHOE PACCTOSIHHE COOMPAIOIIEH JIMH3BI),
000CHOBBIBAThH BHIOOP CIIocO0a U3MEpEHUsI (M3MEPUTEIIBHOTO MPHUOOopa)

1.11

1.12

1.13

MPOBOJIMTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH C MCIIOTH30BAHHEM
OpSIMBIX HM3MEPEHUN: IUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOATEIHLHO COOUpaTh
YCTaHOBKY, (PUKCHUpPOBATH pE3yNbTAaThl TMOTYyYEHHOW 3aBHCUMOCTH (DU3HUECKUX
BEJIMYMH B BHUAE Tabmuuu rpadukoB, JelaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBAHNS

OPOBOJIUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIMYHMH: IUIAHUPOBATH
U3MEpEHus, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh M3MEPEHUS,
ciaenys IPEMIOKEHHOM MHCTPYKLHH, BBIYKMCIATH 3HAYCHHWE BEIWYUHBI W
AQHAIN3UPOBATh IIOJIYYEHHBIE pE3yJbTaTbl € YYETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHUU

coONoIaTh TpaBHUJa TEXHUKHM O€30MacHOCTH MpH pabore ¢ J1abopaTOpHBIM
o0opynoBaHrEM

1.14

pa3ianyaTh OCHOBHBIEC MPHU3HAKUA M3YUYEHHBIX (DU3MUECKUX MOJENEH: MaTepuaabHas
TOYKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAsl MOJIeNIb AaTOMHOTO sJIpa

1.15

XapaKTepU30BaTh MPHUHIMIBI ACHCTBUS H3YyYEHHBIX MPHOOPOB U TEXHHUUECKUX
YCTPOMCTB C OTIOPOI HA WX OMUCAHUS, HCIIOJIB3Ys 3HAHMS O CBOMCTBAX (PU3HUECKUX
SBIIEHUH ¥ HEOOXOAUMBbIe (PU3NUYECKIe 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl W CXEMAaTHYHbIE PUCYHKH M3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, HW3MEPUTENBHBIX MPHUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPHU
peuieHur y4eOHO-TIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl JUIsi TOCTPOCHUS
M300paXeHHUH B MJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

OPUBOJIUTH TpUMEpHl (HAXOAUTh HMHQPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
HCIIOJIb30BaHUA (1)H31/I‘~IGCKI/IX 3HAaHUU B HOBCCHHGBHOﬁ KHU3HU 1A oOecrieueHus
0e30MacHOCTH TpU OOpallleHuH C MpUOOpaMu M TEXHHUYECKHMMH YCTpPOICTBaMH,
COXpaHEHHUsI 370pPOBbS U COOJIIOJCHHS HOPM OKOJOTHYECKOTO TIIOBEJEHUS B
OKpY>Karollen cpene

1.18

1.19

OCYIIECTBIISITh MOUCK MH(pOpMAIUU (prU3nueckoro coiepxanus B cetu MHTepHeT,
CaMOCTOSITENIbHO (HOPMYIUPYS TMOMCKOBBIA 3ampOC, HAXOIUTh MYTH OIpPEAeTICHUS
JIOCTOBEPHOCTH TONyYeHHOW HH(OpMalMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

UCIIONIb30BAaTh IPU  BBIIOJIHEHWM Y4YEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
aUTepaTypy (QpHU3MUECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepHalbl, PECYpChl CETH
Wurepner; BianeTrs mnpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
UHOPMAaIIUU U3 OAHOIN 3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

1.21

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(GOpMallMU U3 HECKOJIBKUX HMCTOYHUKOB (DPU3MUYECKOTO COAEpKaHUS, MyOJIUYHO
IIPEJICTABIISITh PE3YNIbTATHI IPOEKTHOW MM MCCIIEN0BATENBCKON NEATENBHOCTH, TPH
3TOM TPAMOTHO HCIIOJIb30BATh W3YYEHHBIM NOHATHIHBIA amnmapar u3y4aeMoro
pa3nena (U3MKM M CONPOBOXAATh BBICTYIUICHHE Tpe3eHTalued ¢ yd&ToM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IPU BBHIMOJHEHUH Y4YEOHBIX MPOEKTOB U HMCCIEAOBAHUN (U3NYECKUX MPOIECCOB
pacmpenensiaTb OOS3aHHOCTH B TPYyNINE B COOTBETCTBHH C IOCTaBJIEHHBIMHU
3a/1auaMi, CIEAUTh 3a BBHINOJHEHUEM IUIaHAa JAEUCTBUN W KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JACSATEIHLHOCTH I'PYIIIHI, BHICTPAUBAThH




KOMMYHUKAaTHBHOE  B3aUMOJACHCTBHE, TPOSBIASL  TOTOBHOCTh  pa3pemarhb
KOH(JIMKTBI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon
pasiesia 3j1eMeHTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o npupone. fBienus npuponbsl. GU3HYECKUE SBICHUSA:

11 MEXaHWYECKHE, TEIUIOBbIE, DJJICKTPUYECKHUE, MAarHUTHBIC, CBETOBBIE,
3BYKOBbIE

12 dusnueckue BenMuYMHbBL. M3mepenne ¢usndeckux BennunH. Ousndeckue
npubopsl. [lorpemHocts n3mMepeHuii. MexxayHapoiHasi cucTeMa eIMHUIY
EcrecTBeHHOHay4HbI METOJX IO3HaHMA: HaOJIOJEHHE, IOCTaHOBKA

1 1.3 Hay4yHOTO BONpPOCA, BBIJBWKEHUE THIIOTE3, SKCIEPUMEHT IO IPOBEPKE

TUII0TE3, 00BSICHEHNE HA0II0JaeMOT0 SIBIICHUS

1.4 Onucanne GU3NYECKUX SBICHUN C TTOMOIIBIO MOIEICH
[IpakTuueckue padbOTHI:

W3mepenue pacCTOSHUM.
15 N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TETa.

Ornpezenenue pa3MepoB MaJbIX TeJ.
N3mepenne temmepaTypbl HOpU MOMOIIM >KHUAKOCTHOIO TEPMOMETpA M
JTaTYMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHIM S O CTPOEHNHN BEIIIECTBA

CTpOGHI/Ie BCIICCTBA: ATOMbI U MOJICKYJIBI, HUX Pa3MEpPhI. OHBITLI,

2.1 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
29 JIBmkenne gactuil BemectBa. CBSI3b CKOPOCTH JIBIDKEHHUS YAaCTHI[ C
TeMreparypoil. bpoynosckoe aBmxenue, iuddys3us
2.3 B3aumojeiicTBie YacTHI] BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHE
ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, KHUJIKOCTEH W
2 2.4 TBEPABIX (KPUCTAIUTMUECKUX) TeN. B3aMMOCBS3b MEXIy CBOWCTBAMHU BEIIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
Onenka auaMeTpa aTroMa METOJOM PSAOB (C  HCIOJIb30BaHUEM
2.6 ¢dotorpaduii).

OmnbIThl IO HAOIIOIEHUIO TEIIOBOTO PACHIIMPEHHS ra30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 Mexannueckoe BHkeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBUYKEHUE

392 Cxopocte. Cpenssisi CKOPOCTh ITPH HEPABHOMEPHOM JIBM>KEHUH. Pacuér
MyTH U BPEMEHU JABUKECHUS

3 33 SBnenne mHepuuu. 3aKOH MHEpLHUU. B3aumoneicTBrUe Tenl Kak MpUYMHA
W3MEHEHUs CKOPOCTH JIBHXKEHHS Tell. Macca Kak Mepa MHEpTHOCTH Tea

34 [InotHoCTh BemecTBa. CBSA3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYN B
enuHNIE 00BEMA BEleCcTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ

3.6 Cuna ynpyroctd u 3akoH [yka. M3mepeHue CHIBI C TIOMOIIBIO




TUHAMOMETpa

SIBnmenne TATOTEHUS M cmua TskecTH. CHina TSDKECTH Ha Apyrux

3.7
maHerax. Bec Tena. HeBecomocTs
38 Cuna tpeHus. TpeHue CKOJIBXEHHUS U TPEHHE MOKos. TpeHue B Ipupoje u
TEXHUKE
39 CrnosxeHue cuil, HallpaBJIEHHBIX 110 OJHOW MpsiMoil. PaBHoaelicTBYOIIAs

CHJI

[IpakTryeckue paboTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOI'O ABM)KEHHUA (IIApUKa B XKUAKOCTH,
MOJIEJIM  JIEKTPUUYECKOro aBTOMOOWIsI M Tak janee). OmnpexneneHue
CpeAHel CKOpOCTH CKOJIbKEHHS OpycKa WM IIapuKa 10 HaKJIOHHOU
3.10 mwiockoctu.  OmpeneneHue  MIOTHOCTH — TBEpHoro  Tena.  OmbITHI,
JIEMOHCTPHPYIOLIIE 3aBUCUMOCTD PACTsDKEHUs (nedopmanuu) mpyKUHBI
OT IPUIIOKEHHON cuibl. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI
TPEHMsI CKOJIBKEHMsSI OT Beca Tella W XapakKTepa COIpPHKACAIOLINXCs
MOBEPXHOCTEH

@usnueckue SBICHUS B INPUPOJE: NPUMEPBI ABHKEHHUA C Pa3IMYHBIMU
3.11 CKOPOCTSIMM B >KMBOM M HEXWBOW NPUPOJE, ACUCTBUE CHUIIbI TPEHUS B
IIPUPOJE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIUITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 11 T'A30B
HaBnenune t1BEpAoro Ttena. CrnocoObl yMEHBIIEHUS M YBEIUYECHUS

4.1
JaBJICHUS

4.2 JlaBneHue rasa. 3aBUCUMOCTb JIaBJI€HHUs T'a3a 0T 00bEMa, TEMIIEpaTyphl

43 Ilepenaya naBieHus TBEPABIMHM TEJIAMH, KUAKOCTAMH U ra3aMu. 3aKOH
[Tackaist. [IneBMaTHyeCKre MAalIHbI

44 3aBUCUMOCTh JABJIEHUS KUJIKOCTM OT TiyOuHbl. ['miapocraTuueckuii

napanokc. Coobmatomnuecs cocynsl. ['uapaBinueckue MeXaHU3Mbl

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUs
4.5 BO3AymHOM o6onoukn 3emsu. Omnbir  Toppuuennu. 3aBUCHMOCTb
aTMOC(epHOTo AaBJIEHHsI OT BHICOTHI HaJl YDOBHEM MODSI

WN3mepenue armocpepHoro naBieHus. [Ipubopel [1isi  u3MepeHHUs

4.6
aTMoc(hepHOro JaBIeHUS
47 JlelictBue KUIOKOCTM M Ta3a Ha MOIPYyKEHHOE B HHUX TEO.
' BritankuBaromias (apxumMenoBa) cuiia. 3aKkoH Apxumena
4.8 [TnaBanue ten. Bo3nyxomnnaBanue
[IpakTuueckue padbOTHI:
HccnenoBanme 3aBUCHMOCTH Beca Tella B BoJIe OT 00bEMa MOrpyXEHHOH B
KUJIKOCTh vacTu Tena. OmpeneneHUue  BBHITAIKUBAIOMICH  CHUIHI,
JNEUCTBYIOIIEH Ha TeENo, IMOrpy:k€HHOe B KUAKOCTh. IIpoBepka
49 HE3aBUCUMOCTH BBITAJIKHABAIOIIEH CHWJIbI, JEWCTBYIOIIEH Ha TEIO B
' XKUJKOCTH, OT Macchl Tena. ONBITHI, JEMOHCTPUPYIOLIHUE 3aBHCUMOCTD
BBITAJIKABAIONIEH CHJIBI, JEHCTBYIONIEH HAa TEJIO B KHIAKOCTH, OT 00bEMa
MOrPY’KEHHOM B KUIAKOCTh YacTH TeJla U OT IUIOTHOCTH KHIKOCTH.
KonctpyupoBanue apeomerpa WM  KOHCTPYHPOBAHUE JIOAKH U
onpeaeseHue e€ rpy30n0AbEMHOCTH
410 dusnyeckue SIBICHUS B MPUPOJIE: BIMSHUE aTMOC(EpHOro MaBieHHs Ha
YKUBOW OpraHU3M, IJIABAHUE PHIO
411 TexHuyeckue YCTpOHCTBA: COOOMIAIONIMECS  COCYIbl, yCTPOMCTBO

BOJIOTIPOBO/IA, THAPABINYECKUN TIPECC, MAHOMETP, OapOMETP, BEICOTOMED,




MOPIITHEBOHW HACOC, aPEOMETP

PABOTA, MOIIHOCTD, SOHEPT'MA

5.1 Mexannueckast pabota

5.2 Mexanuyeckast MOITHOCTb

53 [IpocTeie MeXaHW3MBI: pbIYar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBECHS pbplyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY

55 «3070TOC TpaBWIO» MeXaHWKUA. KodpQuuueHT TmoJae3HOro JercTBUs
MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5 5.7 Kunernueckas sneprust
58 [lomHast MexaHHWUecKass JHEPIrUs. 3aKOH HW3MEHEHHsI M COXPaHCHHUS

MEXaHUYECKON IHEPTrUun

[IpakTuueckue padbOTHI:
Omnpenenenue padoOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUH Tella
5.9 II0 TOPU3OHTAIBHOW IOBEPXHOCTU. lccienoBaHue YyCIOBUM pPaBHOBECHS
ppiuara. HM3mepenue KIIJ nHaknonHoi mockoctu. M3ydeHue 3akoHa
COXpaHEHUs1 MEXaHUYECKON IHEPTUun

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYAlry B TEJIC YEIIOBEKA

511 TexHuueckue ycTpONCTBA: pbluar, MOJABM)KHBIN M HEMOABHKHBIM OJIOKH,
HaKJIOHHasl IJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY

8 KVIACC
Kox Kon
paszena | anementa IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
TEIUIOBBIE ABJIEHUA

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPHUH CTPOCHHUS

6.1 BemiectBa. Macca u pasmepbl MousieKyd. ONBITBI, TOATBEP)KIAAIOLINE
OCHOBHBI€ IT0JIOKEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUH

6.2 Mopnenn TBEPIOro, >KUIKOTO M Tra3000pa3HOrO COCTOSIHMM BeIIECTBA.
Kpucrannuueckue 1 amopdHble Tena

6.3 O6’b}ICHeHI:Ie CBOICTB Ta3o0B, mnnxocheﬁ U TBEPABIX TEJI HAa OCHOBE
M0JIO)KEHUH MOJIEKYJISIPHOKUHETHYECKON TEOPUH

6.4 CMaunBaHue U KalWUISPHBIE SIBJICHUS

6.5 TemnoBoe pacliupeHue u cxxaTue

6.6 Temnepatypa. CBsi3b TemMnepaTypbl CO CKOPOCTBIO TEIIOBOTO ABM)KEHHUS

6 YaCTHII

6.7 Buytpennsas osHeprug. CnocoObl H3MEHEHHUS BHYTPEHHEH OSHEpruu:
TETIonepeiaya U CoBepIieHne padboTbl

6.8 Bunel Temionepenayn: TENJIONPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE

6.9 KoanuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTD BELIECTBA

6.10 TenooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca

6.11 [InaBneHve M OTBepAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y eNbHAs

TCIIJIOTA IIJIaBJICHUA

[MapooOpazoBanne u koHAeHcaums. Mcnapenue. Kunenue. VY nenbHas
6.12 TETIoTa TMapooOpa3oBaHUsl. 3aBHCUMOCTh TEMIEpPATypbl KHIIEHUS OT
aTMOC()epHOTO JIaBICHHS

6.13 BnaxxHocTh Bo3iyxa




6.14

DHeprus TOIMBa. Y IeIbHAs TEII0Ta CTOPaHUs

[Mpunnuner padotel TernoBeix apurareneit KIIJ TemmoBoro asuratesns.

6.15 TeroBble ABUraTENN U 3a1UTa OKPYKAIOLIEH Cpeabl
6.16 3aKOH COXpaHEeHHUsI U IPEBPAICHHS] SHEPTUHU B TEIUIOBBIX MpOIleccax
[IpakTuueckue pabOTHI:
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WM caxapa.
OneITHl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPJIBIX TEIL.
Onpenenenue JaBJIeHUs BO3yXa B OaJUIOHE MITTPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb JAaBJICHUS BO3AyXa OT €ro
00BEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.
[IpoBepka rumnore3sl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA
6.17 KHUJIKOCTH B TEPMOMETPUICCKON TPYOKE OT TEMIIEPATYyPHI.
' Habmtonenne u3MeHeHHs] BHYTPEHHEH SHEpruu Teia B pe3yibTare
TeIIonepeiadyu U paboThl BHEIIIHUX CHII.
UccnenoBanue siBieHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOIHON H
ropsiyeil BOJBL.
OnpeneneHre KOJIMYECTBA TEIUIOTHL, IMOJYYEHHOTO BOAOH TIpH
TEIII0O00MEHE C HAarpeThIM METAJUTHYECKUAM IIWTHHIPOM.
Omnpenenenue ynenbHON TETIOEMKOCTH BEIIECTBA.
Hccnenoanue npoliecca UCapeHus.
OmnpeneneHre OTHOCUTENLHOM BIaXKHOCTH BO3IyXa.
Ornpezenenue yaeabHON TEIIOTH TUIABJICHHUS JIbJIA.
®dusnueckue SBICHUS B TPHUPOJE: IMOBEPXHOCTHOE HATHKEHUE W
6.18 KaMWUSIPHBIE SBIICHUS B MPHUPOJE, KPUCTAIUIBI B HPUPOJE, HIITYUCHUE
Connna, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.
TexHuueckue yCTpOMCTBA: KamWJULIPbl, HPUMEPHI  HCIOJIb30BAHUS
6.19 KPUCTAJIJIOB, JKUJKOCTHBIM TEPMOMETp, MAaTYUK TEeMIIepaTyphl, TEPMOC,

CUCTCMA OTOIUICHUS NOMOB, TUT'POMETPBI, ICUXPOMETP, ITapOBasi Typ6I/IHa,
ABUTAaTCJIb BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzays Tenl. J[Ba poaa 3JIeKTpHUUECKUX 3apsi/IOoB
B3aumogeiictBue 3apspkeHHBIX Ted. 3akoH KynoHa (3aBHCHMOCTB CHITBI

7.2 B3aUMOJICHCTBUS 3apsDKEHHBIX TNl OT BEJIMYHMHBI 3apSA0B M PACCTOSIHUS
MEX]y TeTTaMH)

73 Onexrpudeckoe nojie. Hampspk€HHOCT anekTpuueckoro mosns. [IpuHumn
CYINEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

74 Hocurenu »snekrpuyeckux 3apsaoB. OJIEMEHTapHbIN 3JIEKTPUYECKHM
3apsia. Ctpoenue atroma. [IpoBOJHUKH U AMIIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsaa

76 ONEeKTPUYECKU TOK. YCIIOBHS CYHIECTBOBAaHHS JJIEKTPUUYECKOIO TOKa.
VICTOYHMKH TOCTOSIHHOTO TOKa

77 JIeWCTBUS DIIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHuTHOE).
DIIEKTPUYECKHI TOK B )KHJIKOCTSX U ra3ax

7.8 OnexTpuueckas nenb. Cuia Toka. DIeKTpuYeckoe HanpsKeHue

7.9 ConpoTHuBieHHEe MPOBOAHUKA. Y IETbHOE COMTPOTUBIIEHUE BEIlECTBA

7.10 3akon OMa 1St y9acTKa 1enu

7.11 [TocnenoBarenbHOE M MApAIIICIIPHOE COSTMHEHUE TTPOBOTHUKOB




7.12

PaboTa 1 MOIIIHOCTH AJIeKTpUUecKoro Toka. 3akoH Jxoyis — Jlenna

7.13

DJNeKTpUYecKre IeNu U MOTPEOUTENN DIIEKTPUICCKONH IHEPTUU B OBITY.
KopoTtkoe 3ambikanmne

7.14

IlocTosTHHBIC MarHHUTHI. B3aHMOHeﬁCTBHe ITOCTOAHHBIX MarHUTOB

7.15

7.16

MarnuTHOe nosje. MaruuTHoe mosie 3eMJu M €ro 3HaueHue AJs KU3HU Ha
3emie

OneiT Opcrena. MaruutHoe nojie ayieKTpudeckoro Toka. Ilpumenenue
JIEKTPOMAarHUTOB B TEXHUKE

7.17

JleiicTBre MarHUTHOTO TOJIS HA MPOBOJHHUK C TOKOM. DJEKTPOABUTaTENb
MOCTOSIHHOTO TOKa. Mcronb30BaHUE 3JIEKTPOABUTATENICH B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE

7.18

7.19

OnbiTel Dapaness. SBneHwe >IEKTPOMArHUTHONM WHAYKUMH. [IpaBuiio
Jlenna

Onexrporereparop. CnocoObl TOJXYYEHHUS DSJICKTPUUYECKOH SHEPIrHu.
DNEeKTPOCTaHIIMK Ha BO30OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHUH

7.20

7.21

71.22

[IpakTuueckue padbOTHI:

OnbITel 1O HAOMIOACHUIO 3JEKTPU3ALMM Tel UHAYKUUEH U 1pu
CONPUKOCHOBEHUH.

HccnenoBanue OEMCTBUSL JIEKTPUYECKOTO IO HA IPOBOJHUKUA M
JUDJIEKTPUKU.

C6opka 1 mpoBepka paboThl MEKTPUUECKON LEMH MOCTOSIHHOTO TOKa.
W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u perympoBaHue HAIIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HMIYLIETO YEPE3 PE3UCTOP, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUIECKOTO
COIIPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IOIEPEYHOIO
CEYECHMS U MaTepuaa.

IIpoBepka mnpaBWila CIOKEHUS HANPsHKEHUH IPH  IOCIENOBATEILHOM
COCIMHEHUH JABYX pe3ucTopoB. lIpoBepka mpaBwiia sl CHIIBI TOKa IIPH
napajyieIbHOM  COeIUHEHHH  pesuctopoB. Ompenenenune  paboOThI
MEKTPUYECKOTO TOKa, UAyIIero uepe3 pesucrop. OrmnpeneneHue
MOIIIHOCTH ~ DJIEKTPUYECKOIO  TOKA, BBIACIAEMOM HA  PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO 4Yepe3 JIAMIIOYKY, OT
HanpspkeHnsa Ha Hedl. Omnpenenenue KIIJI marpeBarens. MccienoBanue
MarHuTHOTO  B3aUMOJCWUCTBUS  ITOCTOSIHHBIX ~ MarHuToB. 3ydenue
MarHuTHOTO TIOJII TOCTOSIHHBIX MAarHMTOB MpU HX OOBEIUHEHUH W
paznenenun. MccnenoBaHue  JEWCTBUS  DJIEKTPUYECKOTO TOKa Ha
MarHMTHYIO CTpenky. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH CHJIBI
B3aUMOJCHCTBUSA KaTyIIKM C TOKOM M MarHura OT CHJIBI TOKa H
HaIpaBJICHUs TOKa B KaTylIKe. M3yueHue NeiCTBUS MarHUTHOTO IOJIs Ha
MPOBOAHUK ¢ TOKOM. KoHcTpyupoBaHue ©  u3ydeHHe paboThI
anekrpoasurarens. M3mepenne KIIJI anekTpoaBUraTeslbHON YCTaHOBKH.
OneITel IO HWCCIAEAOBAHUIO SIBJICHUS DIIEKTPOMAarHUTHOM WHIYKIWH:
HCCIEA0OBAHUE H3MEHEHUM 3HAYEHUs M HAIPAaBICHUA HWHIYKIMOHHOIO
TOKa

dusnyueckue SBICHUS B TMPHUPOJE: MICKTPUUECKUE SBICHUS B aTMocdepe,
ANEKTPUYECTBO JKUBBIX OPTaHMW3MOB, MarHUTHOE TMoje 3eMiu, Aperd
TIOJTFOCOB, POJIb MATHUTHOTO TIOJIS JJIS J)KU3HH Ha 3eMJIe, MOISIPHOE CUsTHUE

TexHu4eckue yCTpOMCTBA:  DIIEKTPOCKOI, aAMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUUMK OJIEKTPUYECKOM DHEPIHM, DIIEKTPOOCBETUTEIILHBIE
puOOPHI, HArpeBaTeIbHbIE AEKTPONPUOOPHI (TPUMEpPHI), JIEKTPUUECKHE




MIpeI0XpaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTATENb TOCTOSHHOTO TOKa,
re€HEPATOp MOCTOSIHHOT'O TOKA

9 KJIACC

Kon Kon

pas3acia JJICMCHTAa

IIpoBepsieMbIE 3JIEMEHTHI COCPIKAHUS

MEXAHWYECKMUE ABJIEHWA
8.1 Mexanunueckoe aBmxeHue. MarepuanbpHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXAaHUYECKOT'O JIBUKECHUS
8.3 PaBHOMEpHOE TPAMOJIMHEHOE JBUYKEHUE
8.4 HepaBHomepHoe npsiMonuHeiHoe IBuxkeHue. CpeaHsisi 1 MTHOBEHHast
CKOpOCThH TeJia IIPH HEPABHOMEPHOM JIBHKCHHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NMPAMOJUHEIHOE ABUKECHHUE
8.6 CBoOoaHoe nmagenue. OneITel [anunes
PaBHOMepHOE nBHXKEHME 1O OKpyXHocTU. Ilepmon wum dactora
8.7 obOpamienus. JluneitHass w yrioBas cKopocTH. LleHTpocTpemurensHOe
YCKOpeHue
8.8 [TepBriii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akoH HeroToHa
8.11 [IpuHUMI Cynepno3uiuu Cu
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJIa TPEHUS! CKOJBKCHHS, CUJIa TPEHHS TOKOs, APYTHe
BUJIbl TPEHUS
814 Cuna TsKeCTH UM 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHHe
CcBOOOIHOIO Na/IEHUS
8 815 JBuxenne mianer Bokpyr Connma. IlepBas kocMuyeckass CKOpPOCTD.
HeBecomocTs 1 neperpysku
8.16 PaBHOBecue marepuanbHON TOYKU. AOCOIIOTHO TBEPJOE TEJIO
817 PaBHOBecHe TBEPOTO TeENa ¢ 3aKPEIUIEHHON OCBIO BpalieHus. MOMEHT
cuiibl. LIeHTp TskecTH
8.18 Nmnynec Tena. MI3Menenue nmnynsca. Mnynsc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABMKEHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.22 Pabora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUM U paboThI
8.23 [ToTeHunanpHas 3HEpPrust Tena, NOJHATOTO HaJl IOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanpHas 3HEPTUs CKATON MPY>KUHbI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHUsT MEXaHMUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpenHeil CKOPOCTU CKOJBKEHHUS OpycKa WM JIBUKEHUS
[IapuKa MO HAKJIOHHOW IutockocTu. OmpeseneHne yCKOpeHUs Tela Mpu
8.97 PaBHOYCKOPEHHOM JIBH)KEHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JMBIDKEHUH 0€3 HavyaabHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CAM TMPU PABHOYCKOPEHHOM JIBIDKEHUH 0e3
Ha4yaJlbHOM CKOPOCTH IIyTH OTHOCATCS KaK Psii HEYETHBIX 4YHCEN, TO




COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHN OJMHAKOBEI.

I/ICCHCﬂOBaHI/Ie 3aBUCUMOCTHU CWJIbI TPCHUA CKOJIBXKCHUA OT CHIIbL
HOpPMaibHOrO  JaBieHusA.  OmnpexpeneHue  KodpPHUIMEHTA  TPEHHS
ckonpxkeHus. Onpenenenne KECTKOCTH NMpYXHUHBL. OrnpeneneHue padoThl
CHJIBl TPEHHS IPU PABHOMEPHOM [BM)KEHHM Tejla 10 TOPH30HTAIBHOU
noepxHocTu. OnpeneneHne padoThl CHUIIBI YIIPYTOCTH IIPU OAbEME TPpy3a
C HCITIOJI30BaHUEM HETIO/IBUYKHOTO U MTOJIBMKHOTO OJIOKOB

8.28

8.29

dusndyeckue SIBICHUS B npupoac: MPUIKWBEI U OTJIMBBI, ABUKCHUC ITIJIAHET
ConHeyHOH CHUCTCMbI, PCAKTUBHOC JIBUKCHUC )KUBbBIX OPIraHU3MOB

TexHuueckue ycTpolcTBa: CIIUAOMETP, JATUUKHU MOJI0XKEHUS, PACCTOSHUSA
U YCKOPEHMSI, pAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

Konebarenproe naBrkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:

9.1 NepUoJI, YaCTOTA, aMILIUTYAA
9.2 MaremaTuueckuid ¥ NMPY>KMHHBIA MasiTHUKU. [IpeBpanienue sHepruu npu
K0J1e0aTeIbHOM JABH)KEHUU
9.3 3aryxatomme Kosnebanus. Bernyxnennsie konebanus. Pesonanc
Mexanuueckrue BoJHbI. CBoMcTBa MeXaHWYeCKUX BOJIH. [IponospHbIe M
9.4 nornepeyHsle BOJIHBL. JlJIMHA BOJHBI U CKOPOCTb €€ paclpOCTpaHEHHS.
MexaHnuecKue BOJIHbI B TBEPOM Telle, CEHCMUUYECKUE BOJIHBI
9.5 3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u ynpTpa3Byk
9 [IpakTryeckue paboTHI:
OnpeneneHne 4YacTOThl M IMEpPHOJA KOJCOAHWA MaTEeMaTHYECKOTO
MasiTHHUKA.
Omnpexenenne 9acTOTHI ¥ MEPHOAA KOJIeOaHUH TPYKUHHOTO MassTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH MepHoja KoineOaHUH MOJBEIIEHHOIO K HUTH
rpy3a OT JUIMHBI HUTH. VcciemoBanne 3aBUCMMOCTH TEPHO/a KOoeOaHui
NPYKMHHOTO MasiTHMKa OT Macchl rpys3a. [IpoBepka He3aBHCHMOCTH
nepruosia KoieOaHuid rpys3a, MOABEMIEHHOTO K HHUTH, OT MAacChl Tpy3a U
XKECTKOCTU MPYKUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO MaIeHUs
98 dusnueckue SBJCHHS B NPUPOJE: BOCHPUATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHNE, CEICMUUYECKHE BOJIHBI, LIYyHAMH, 3XO
99 TexHnueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BAHUE YIIbTpa3ByKa B ObITY U
TEXHUKE
DJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DONeKTpOMarHuTHOE IoJjie.  DJeKTpOMarHUTHbIe BOJHBL.  CBolicTBa
JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3J€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoa ceeta. CKopocTh cBera. BoiaHoBbIe cBOlicTBA
cBeTa
10 [IpakTuueckue padbOTHI:
10.4 N3yuenune CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIBIO MOOMIJIBHOTO
tenedoHa
105 dusnueckue SABICHUS B MPHUPOJE: OMOJIOTHYECKOE JEHCTBHE BHIUMOTO,
yIbTPadUOIETOBOTO U PEHTT€HOBCKOTO U3TYICHUI
10.6 TeXHHLIVeCKHe YCTPOMCTBA: MCIOIB30BAaHUE AJIEKTPOMATHUTHBIX BOJH JUISI
COTOBOM CBSI3U
1 CBETOBBIE SABJIEHU A
111 JIyueBas mogens cBera. Mcrounuku cBeta




11.2

[IpsimonHeHOE pacipoOCTpaHEHUE CBETA

11.3 OTtpaxkenue cBeta. [mockoe 3epkano. 3aK0H OTpaKEHUs CBETa
114 [Ipenomiienne cBera. 3akoH IpesnomileHHs cBeTa. IlonHoe BHyTpeHHee
OTpakeHHE CBETa
11.5 Jlunza. Xop ydeii B IMH3E
11.6 Onrtuueckas cuctema ¢oTtoarapara, MUKPOCKOIIA M TeJIECKOIIa
11.7 I'na3 kak ontuyeckas cucreMa. bi3opyKkocTh U AallbHO30PKOCTh
118 Paznoxxenue Oenoro cera B crektp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. Jlucriepcusi cBera
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH yriia OTPa)KEHUsI CBETOBOIO Jy4a OT yria
Ma/ICHUsI.
N3ydeHnue xapakTepuCTHK N300pakeHU MIPEIMETa B INIOCKOM 3€pKalie.
HccnenoBanue 3aBHCHMOCTH yIila TPEIOMIICHUS CBETOBOTO JIy4a OT
119  YIIa MAJICHAS HA IPAHUIE «BO3/YX — CTEKIO).
[Tonyuyenne n300paxeHUii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.
Onpenenenue  (OKYCHOTO  pPAaCCTOSIHMSI M ONTUYECKOM  CHJIBI
coOuparomiei JINH3bI.
OnBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITHl MO BOCHPUSTUIO IIBETA MPEAMETOB MPH MX HAONIOIEHUU Yepes
I[BETOBBIC (DUITBTPHI
®duznyeckue siBieHus B npupoze: 3atmenust Connua u JlyHsl, 1Bera Tein,
11.10 onTUYeCKUEe sBIeHUs B aTMmochepe (uBeT Heba, pedpakuus, paayra,
MHUpPax)
1111 TexHUuUecKknue yCTPOWCTBA: OYKH, MEPUCKOI, (OTOAIMapaT, ONTUYECKHE
CBETOBOJIbI
KBAHTOBBIE SABJIEHUA
12.1 OmnsiThl Pesepdopaa u muianerapHast Mojiens atroma. Mojens atoma bopa
122 Hcnyckanne u mornomieHne cBera aromMoM. KBauTel. JluHeituaTsie
CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- U raMmMa-u3IydeHus
12.4 Ctpoenue aToMHOTO siipa. HykiioHHas Mojiesb aToMHOTO sijipa. M30Tomsl
12.5 PanuoakTtuBHBIE ipeBpatnienus. [lepuos momypacnaga aTOMHBIX AP
12.6 SnepHbie peakiyu. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MAaCCOBOTO UUCEIN
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU
12.8 Peakuuu cunTesa u nenenus siep. Ucrounnku sHepruu ConHIA U 3BE3N
12 129 SAnepHas sHepretuka. JleWicTBUE PaJMOAKTUBHBIX W3JIyYEHHHM Ha KUBBIC
OpTraHHU3MBI
[IpakTudeckue pabOTHI:
HabnroneHne CrionIHpIX ¥ TMHEWYAThIX CIIEKTPOB W3ITyYCHUSI.
12.10 HccnenoBanue TPEKOB: U3MEPEHUE SHEPrUU YaCTHIBI MO TOPMO3HOMY
nytu (o ¢otorpadusim).
N3mepenue pagroakTuBHOTO (hoHA
du3nyeckue sSBIECHUS B MPHUPOJIC: €CTECTBEHHBIM pPaTUOAKTHBHBIA (OH,
12.11 KOCMHUYECKHUE JIYYH, PAJUOAKTUBHOE M3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YeHUN Ha OPraHU3M YeTIOBEeKa
1212 TexHuyeckue yCTpOWCTBA: CIEKTPOCKOIN, HHIWBUIAYaTbHBIA TO3UMETP,

Kamepa BunbscoHna




ITPOBEPAEMBIE HA OI'S 110 ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMH OBPA3OBATEJIbBHOH ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA
Kon
nposepsieM IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHS
oro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111€T0
TpeOOBaHU o0pa3oBanusi Ha ocHoBe PI'OC
1

[Tonumanue ponu GU3MKH B HAYYHOH KapTHHE MUPA; CHOPMUPOBAHHOCTH 0A30BBIX
MIPEJICTABICHUA O 3aKOHOMEPHOW CBSI3M W TIO3HABAEMOCTH SIBJICHHHA MPHUPOABI, O
pOJIHM DKCHEpUMEHTa B (pH3HKE, 0 cHCTeMooOpa3yomeil poiau (U3UKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHUKH M TEXHOJOTHH, 00 IBONIONHMH (PU3NICCKUX 3HAHUN U
UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHON KapTHHE MUPA, O BKJIA/Ie POCCUHCKUX U
3apyOeKHBIX YYEHBIX-(QDU3MKOB B pa3BUTHE HAYKU, OOBSICHCHHE TIPOIIECCOB
OKPYIKaIOIIEero MUPa, Pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHMs O BHMJAaX Marepuu (BELIECTBO M I0JNE), O JABI)KEHHH Kak crocobe
CYIIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TE€OpUHU CTPOECHHUS BELIECTBA, O
¢U3NYEeCKOil  CYIMIHOCTH  SBICHWHA  NPHUPOAbl  (MEXaHMYECKUX,  TEIUIOBBIX,
3JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHME Pa3IUyaTh SIBICHUS 110 ONHUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JIaHHOE
¢du3nyeckoe SBJICHUE; YMEHUE pacllO3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MUECKUX
SIBJIGHUN B OKPY>KaIOILIEM MUPE, BbIIEIAS UX CYLLIECTBEHHBIE CBOICTBA (IPU3HAKHU)

Brnanenne ocHOBaMM TMOHSTHHHOTO ammapara ¥ CUMBOJHYECKOTO SI3bIKa (DM3HUKHA U
UCMOJb30BAaHUE UX JJIS peleHus Y4eOHBIX 3a/ad; yMEHHE XapaKTepu30BaThb
CBOWCTBa Tel, GU3NUYECKUE SBJICHUS W MPOIECCHI, HCIONB3Ys (PyHIAMEHTAIbBHBIE U
SMIIUPUYECKUE 3aKOHBI

YMeHue onuchiBaTh M3yUEHHBIE CBOMCTBA TNl U (PU3UYECKHE SBICHUS, UCIONbB3YS
(bU3UYEeCKrEe BETUINHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOrO MO3HAHMS C Y4ETOM COOJIIOJICHHS IPaBUII
6e30macHOro Tpyaa: HabIoAeHnEe PU3NUECKUX SBICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M3 JAHHOTO
Habopa 000pyaOBaHMs MO MHCTPYKLUH, ONUCBHIBATh XOJ OMbITA U 3alMChIBATh €ro
pe3ynbTaThl, GOPMYJINPOBATh BHIBOJIBI;

IIPOBE/ICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (QHU3MUECKUX BEIMYUH: YMEHHE
IUIAaHUPOBATh ~ M3MEPEHHUs, CaMOCTOSITEIbHO CcOOMpaTh  AKCHEPUMEHTAIbHYIO
YCTAaHOBKY II0 MHCTPYKLUH, BBIYKUCIATH 3HAYCHUE BEIUYMHBI M AHAIM3UPOBATH
IIOJIyYEHHBIE pe3yibTaTbl € yYETOM 3aJaHHOM TIOTPEIIHOCTH PE3YJbTATOB
HU3MEPECHU;

MIPOBEACHUE HECIOXHBIX JKCIIEPUMEHTAIbHBIX MCCIEIOBAHUM; CaMOCTOSTEIBHO
coOMpaTh AKCMEPUMEHTAIBbHYIO YCTAaHOBKY U IPOBOAWUTH HCCIIEIOBAaHUE IO
MHCTPYKLHWH, TPEJCTABIATD MOJIyY€HHbIE 3aBUCUMOCTH (PU3UUECKUX BEJIUYUH B BUJIE
TabMUI ¥ TpaUKOB, YUUTHIBATH MOTPELIHOCTH, JIeNaTh BBIBOJBI IO PE3yJIbTaTaM
UCCIICIOBAHMS

[TonnmaHune XapakTepHBIX CBOMCTB (PU3MYECKUX MOjeNell (MaTepuanbHas TOYKa,
aOCOJIOTHO TBEPAOE TEJIO, MOJEIH CTPOCHHS Ta30B, KUIAKOCTEH M TBEPIBIX TEII,
IJIaHEeTapHas MOJIeNbh aToMa, HYKIOHHAas MOJelbh AaTOMHOTO sApa) U yMEHHe
MPUMEHSITh UX JIJIs1 OOBSICHEHUSI (PU3NUECKUX TPOIIECCOB

VYMmenne 0oOBACHATH (bHSH‘IeCKI/Ie mponeccoel 1 CBOMCTBaA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XdapaKTCpad, B YaCTHOCTH,
BBIABJIATE IMPUYUHHO-CIICACTBCHHLIC CBA3WM U CTPOMTH 00BsACHEHHE C OHOpOﬁ Ha




M3Y4YECHHbIE CBOMCTBA (PM3MUYECKUX SIBICHUN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTHU
U MOJENH

10

YMmeHue pemats pacuéTHble 3a1a4uM (Ha 0aze 2 — 3 ypaBHEHUH ), UCTIONb3YS 3aKOHBI U
(GopMyIbl, CBs3bIBAaIOLIME (PU3MUECKUE BEJIMYMHBI, B YaCTHOCTH, 3alMChIBATh
KpaTKOe YCJIOBHE 3aJaud, BBIABISATH HEIOCTAIONIME TaHHbBIC, BHIOMPATh 3aKOHBI H
¢bopMynbl, HEOOXOOUMBbIE s €€ pelleHMs], UCIOJIb30BaTh CIPABOYHBIE IAHHBIE,
IIPOBOAUTH pacuy€Tbl M OLEHUBATh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAuCHUs
(Gu3M4ecKoll BEIUYMHBI;, YMEHUE ONPEAEATh Pa3MEPHOCTh (PU3NYECKON BEIMYHHBI,
IIOJIYYE€HHOM NpU pEeLICHUH 3a/1a4l

VYMeHue XxapakTepu3oBaTh NPUHIUIBI JEHCTBUS TEXHHYECKHX YCTPOMCTB, B TOM
YpCIle OBITOBBIX HpI/I60p0B, N OPOMBIIUICHHBIX TCXHOJIOTHYCCKUX IMPOLCCCOB IO UX
OITMCAHUIO, UCTIONIB3YS 3HAHUS O CBOMCTBAX (YM3MYECKUX SBICHUH M HEOOXOAMUMBIC
¢du3nvecKre 3aKOHOMEPHOCTH

YMeHue UCronbp30BaTh 3HAHUS O (PU3UYECKHX SBICHUSIX B MOBCEAHEBHON KU3HU IS
obecrieueHrss 0€30MAaCHOCTH TP  OOpalIeHHuH ¢ OBITOBBIMH MPUOOpaMU |
TEXHUYECKHUMH YCTPONCTBAMH, COXPAaHCHHUS 3JI0POBbS H COOJIOJICHUS HOPM
HKOJIOTUYECKOTO IOBEICHUS B OKPY)KAIOILICH cpelie; MOHUMaHUE HEOOXOIMMOCTH
NPUMCHCHHUS  JOCTIDKEHUH  (PU3UKM W TEXHOJOTHH JUIS  PaliOHAIBHOTO
MIPUPOJIOTIOIE30BAHHUS

11

OnbIT moucka, NpeoOpa3oBaHus M IpelacTaBieHUs HHpopMaruu (GU3MYECKOro
COJZIepKaHUs C MCIIOJIb30BaHUEM HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA;
YMEHHUE OLIEHUBaThb JOCTOBEPHOCTb IOJY4Y€HHOW MHGOpMAnUMM Ha OCHOBE
HUMEIOLUXCA 3HAHUN M JTONOJIHUTEIbHBIX MCTOYHHUKOB; YMEHHME UCIOJb30BaTh MpU
BBIINOJIHEHUHM Y4YEOHBIX 3aJaHUN HAayYHO-NIOMYJSPHYIO JIUTEpaTypy (QHU3UUECKOro
COJlep’KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceTu VIHTepHeT; BiaxeHue
0a30BbIMU HaBbIKaMU I1peoOpa3oBaHus HHPOPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B
JPYTyI0; YMEHHUE CO3/1aBaTb COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE MH(OpPMALUU U3 HECKOJIBKUX HCTOUHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHMWMYECKHUE SABJIEHUA
11 Mexanudeckoe aBukeHHe. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
' JIBYKEHUS
PaBnomepHoe u HepaBHOMepHOe nBrkeHue. Cpennsisi ckopoctb. Dopmyna s
12 BBIUMCIICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NMPAMOIIMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOPJUHATHI TeJla OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSMOJIMHEHHOTO ABUKCHHUS:
1.3 x(f)=x,+vt
I'paduky 3aBUCHMOCTH OT BpEMEHU JJIsl MPOSKIIUU CKOPOCTH, MPOEKIUH MePEMEIICHUS,
MyTH, KOOPAWHATHI TP PABHOMEPHOM TPSIMOJIMHEHOM JIBH>KCHUU
3aBUCHMOCTh  KOOPJAMHATHI Tela OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO JIBU>KEHHUS:
2
1.4 Sx':ﬂ'=vﬂ; *f_ax*i
DopMynbl I TPOCKIIUU TIEPEMEIICHUS, TTPOCKIIMA CKOPOCTH M TPOEKIIMH yCKOPEHUS
MIPU PABHOYCKOPEHHOM MPSIMOJIMHEUHOM JIBUKEHUU:




1.5

I'paduky 3aBUCHUMOCTH OT BPEMEHH Ui MPOCKIHMHU YCKOPEHUS, MPOEKIUH CKOPOCTH,
MPOEKIMK [epeMEelleHUsl, KOOPAMHATHI TMPU PABHOYCKOPEHHOM MPSAMOJIMHEHHOM
JIBUKCHUHT

CBoboanoe nmagenne. PopMyIibl, ONMCHIBAIOIINE CBOOOIHOE MAACHUE Tella 0 BEPTUKAIIH
(IBM)KEHUE Tela BHU3 WM BBEPX OTHOCUTEIBHO TNOBepXHOCTH 3emiH). ['paduku
3aBUCHMOCTH OT BPEMEHU JJIsl TPOCKIIMU YCKOPEHUS, TPOEKIIUU CKOPOCTU U KOOPIUHATHI
pU CBOOOTHOM MAJCHUH TeJa MO0 BEPTUKATIN

1.6

1.7

1.8
1.9

CKOpOCTB PaBHOMEPHOI'O ABMXKCHUSA TEJIA 110 OKPY>KHOCTH. HaHpaBJ’ICHI/IC CKOpPOCTH.
®dopmyrna 7151 BBIYUCICHHS CKOPOCTH Yepe3 PaInyC OKPYKHOCTH U TIEPUO] OOpaIlleHHUS:
L= 2nR
T

HCHTI)OCTpeMI/ITCJILHOC YCKOPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O YCKOPCHUA.
d)opMyJIa AJI BBIYHUCJICHUA YCKOPCHUA:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:

v=>
T

Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
v

Cwita — BekTopHas ¢puzudeckas BennuuHa. CIoKeHne CHil

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

1.11

1.12

Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

TpeHHe IMOKOA U TPECHUC CKOJIbXKCHUS. CDopMyna JJI1 BBIYMUCIICHUA MOAYJISA CUJIBI TPCHUSA
CKOJIB)XCHUA !

Frpzp-;"-f

1.13

1.14

Hedopmarus tena. Yopyrue u Heynpyrue nedopMainuu. 3aKoH ympyroi nedopmanuu
(3akoH ['yka):

F=k-Al

BCGMI/IpHoe TArOTEeHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

My -
F=G. 1 _2
'L




Cwita TsbkecTd. Y CKOpeHHE CBOOOIHOTO TaCHUSI.

dopmyria s BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepxHOCTH 3emin: F = mg.
Jemxenue rnanet Bokpyr Counnia. [lepBas kocMuueckas ckopocts. HeBecomocTs u
neperpy3ku

Nmnynbe Tena — BekTopHast (pusnyueckasi BeIMUMHA.

1.15 =m0

Nmnynec cucremsl tein. M3menenue umnyibca. IMmynbsce cuiisl
3aKOH COXpaHEHMsI UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TE:

1.16 p=mU, +im,U, =const

PeakTuBHOE NBUXKEHUE

Mexanuueckast pabora. @opmyna At BBIMUCICHUS PaOOThI CUIIBL:

A=Fsooscx

1.17 MexaHu4eckasi MOIIIHOCTD:

nN=2
r

Kunernueckas u MNOTCHUMAJIbHAs SHCPIrus. CDOpMYJIa JJIA BBIYUCIICHUA KHHETUYECKOMN

SHEPTHH:
J'HUE
E E=—
1.18 z . .
Teopema o kunetnueckon sHeprun. Gopmysia s BBIYUCICHUS TOTCHIIMAIBHOU SHEPTUH
Tena, HOAHATOrO
Haj 3eMEi:
E,=m gh
MexaHnueckas SJHeprus:
E=E;+E »
1.19 .
3aKkoH COXpaHEHHUs MEeXaHWYEeCKON sHeprun. PopMyia JjIsl 3aKOHA COXPAHCHHS
MEXaHUYECKOM SHEepruu B OTCYTCTBUE Ul TpeHus: E = const.
[IpeBparenue MexaHUYECKOM YHEPTUU TIPU HATUYUHU CUITBI TPEHUSI.
[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cuitsl: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20 1 2
[TonsrkubIi 1 HEMoABWKHBIN O0510ku. KITJI mpocThix MeXaHU3MOB,
n= A‘E[ME:&HE.H
A‘HTIHHH
[laBienue TBEpIOTO TENA.
®opmyrna /7151 BBIYMCIICHHS 1aBICHUS TBEPIOIO Tena:
p= F
<
1.21 JaBnenue raza. ATMocdepHoe TaBieHue.

I'mapocraTuyeckoe naBlieHUE BHYTPH KUAKOCTH.
dopmyna s BBIYMCIICHMS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. @opmyna A ONpeAeIeHUs BHITAIKUBAIOLIEH CUIIBL, JEHCTBYIOLIEH Ha
TEJNO, NOTPYKEHHOE B JKUJKOCTb MIIU Ia3:

Ycnopue miaBanus Tena. [lnaBanue CYIAOB 1 BO3AYXOILJIABAHUC

Mexannueckue kojeOaHus. AMIUIMTYAA, MEPUOJI U yacToTa Kojebanuil. PDopmyia,
CBSI3BIBAOINAS YACTOTY U MEPHOJ] KOJIeOaHHIA:

1.25
1.26

1.27

Matematuyeckuil U IpyKUHHbBIN MasTHUKU. [[peBpallienne s3Heprun npu KouedaTeIbHOM
JIBUKCHUHT

3aryxaromue Konebanus. BeiHyxaeHHbIe KoeOanus. Pe3onanc

MexaHn4ecKHUe BOJHEL HpOI[OJII)HI)Ie " MOICPCUYHBIC BOJHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacipoCTpaHCHHA BOJIHBI:

L=v-T

1.28

1.29

3ByK. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpaskeHHE 3ByKOBOM BOJIHBI HA T'PAaHUIIE JBYX CPE..
HNudpas3Byk u ynbTpa3ByK

Ipaxmuuyeckue pabomul

N3mepenue cpenHell MIOTHOCTH BELIECTBA; apXUMEAOBOM CUIIbI; KECTKOCTHU MPYKUHBI;
Kod(UIIMeHTa TPEHUS CKOJBXEHHS; pabOThl CUIIBI TPEHHUS, CUJIbI YIPYTOCTH; CpeIHEen
CKOPOCTH JBMKEHMSI Opycka II0 HAKJIOHHOW IUIOCKOCTH; YCKOpPEHHsI Opycka IpHu
JBUKEHUH TI0 HAKJIOHHOW TJIOCKOCTH; YAaCTOTHI U MepHoja KoueOaHuil MaTeMaTHYeCKOTO
MasiTHUKA; YaCTOThl W TEpUOJa KOJeOaHWH MPYKUHHOTO MAasSTHHKA; MOMEHTA CHIIBI,
NEHCTBYIONIEr0 Ha pblyar; paboThl CUJIBI YOPYTOCTH HpU MOABEME Tpy3a C MOMOIIBIO
HENOJIBUKHOrO OJ0Ka; paboThl CHUJIBl YOPYTOCTH HpU MOABEME TIpy3a C IOMOIIbIO
MOJIBIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00BbEMa NOrpYKEHHON YacTH Tena U
OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CHIIBI OT MAcChl TeJa; CUJIBI
TPEHUSI CKOJILKEHHUS OT CHJIBI HOPMAJIBbHOTO NIABJIEHWUS U OT POJa MOBEPXHOCTH; CHUJIBI
VIPYTOCTH, BOSHHUKAIOUIEH B MPYXHHE, OT CTENEeHU AedopMaluu MPYKUHbI; YCKOPEHUS
Opycka OT yIJla HakJOHAa HaNpaBJISIIONIEH; TMepuoaa (YacTOThI) KoJIeOAaHWW HUTSHOTO
MasiTHUKA OT JIJIMHBI HUTH; TIEpUoIa KoIeOaHUi MPYKHHHOTO MasiTHHKA OT Macchl Tpy3a
U JKECTKOCTH MPYXKHUHBI; MCCIEAOBAHNE HE3aBUCHMOCTH NepuoAa KojeOaHUN HUTSIHOTO
MasiTHHKa OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHsI pblyara

1.30

1.31

2.1

Qusuueckue AeleHUss 8 npupooe: TIPUMEPHl JIBUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOM U HEXMBOW NPUPOJIE, IEHCTBUE CUIIBI TPEHUS B NMPUPOAE U TEXHUKE, IPUIUBBI U
OTIUBBI, JBWKEHHE IuIaHeT COJIHEYHOW CHCTEMBI, PEAaKTHBHOE JIBUKEHHUE IKUBBIX
OpraHU3MOB, PbIYard B TEJE€ 4YEJIOBEKa, BIUSHUE aTMOC(EPHOro [aBJICHUS Ha >KUBOMU
OpraHusM, IUIaBaHHE pbI0, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
ceiicMruYecKHe BOJIHBI, IIyHaMH, 9X0

Texnuueckue ycmpovicmea: CIAJOMETP, JATUYUKHU MOJOKEHHSI, PACCTOSIHUS U YCKOPEHUH,
JTUHAMOMETp, MOAIIUIHUKH, PaKeThl, pbIUar, IMOABWKHBIA W HEMOJBMXHBIN OJOKH,
HAKJIOHHAs IUIOCKOCTb, IPOCThIE MEXaHHW3Mbl B OBITY, COOOIIAIOIIHUECS COCY/BbI,
YCTPOMCTBO BOJOMNPOBOA, THIPABIMYECKUN Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, ApEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHU A

OCHOBHBIE  ITTOJIOKEHHS MO.]'IGKy.]'IprHO-KPIHCTH‘-I@CKOﬁ TECOpHUHU CTPOCHHA BCIICCTBA.
MO,Z[CJII/I TBép,Z[OFO, KHUAKOTO U rasoo6pa3Horo COCTOSIHUM BC€IICCTBA. KpI/ICTaJ'IHI/IquKI/IC



u aMmop(HBIE Tena

JBmxenue wactuil BemiecTBa. CBsS3b CKOPOCTH JIBMKEHHUSI YAaCTHI[ C TEMIIEPaTypOu.

2.2
BpoyHoBckoe nBuxenue, mudpdy3us
2.3 CmauuBaHue ¥ KanWUISPHBIE SIBICHUS
2.4 TemnnoBoe pacHIMPEHNUE U CKATUE
2.5 TemnoBoe paBHOBECHE
26 Buytpennsis sneprus. Pabora u terionepenada Kak crocoObl U3MEHEHUS BHYTpPEHHEH
SHEpPIruu
2.7 Buns! Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue u oxnaxnaenue tei. Koau4ecTBo TEMIOTHL. Y A€NIbHAS TEIIOEMKOCTD:
2.
| O=am(t,—1,)
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOro OanaHca:
29 Ql +Q2 +-“:0
Hcnapenne n xonaeHcanus. M3MeHeHne BHYTPEHHEW SHEPIUM B MPOLECCE UCIIAPEHUS U
2.10 KoHaeHcanuu. Kumenue kuakocT. Y aeapHas Temiora mapooodpasobanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[InaBnenne m kpucrammu3anus. V3MeHeHHEe BHYTPEHHEW SHEPTUU NpPU IUIABJICHUU U
KpUCTaJIU3alUK. Y 1ebHas TEIJI0Ta IJIaBJICHUS:
2.12
o
& m
BHyTpeHHSIST 2Heprusi CropaHusi TOIUTMBA. YJENbHAs TEIUIOTa CrOpaHWs TOIUIMBA!
2.13 q=Q/m
2.14 [Ipunnuns! padots! Temnosbix apurateneil. KI1/I rernnosoro asurarens
IIpakxmuueckue pabomoi
N3mepenue ynenbHOM TeMI0EMKOCTH METAIIIMUECKOT0 IIMIIMH/IPA; KOJIMYECTBA TEIUIOTHI,
MOJIyYUEHHOT0 BOJOW KOMHATHOW TeMmmepaTypbl (PUKCUPOBAHHOW MaccChl, B KOTOPYIO
515 OTyILEH HArpeThlil HWIMHAP; KOJIMYECTBa TEILIOTBI, OTAGHHOTO HAPETHIM LUMIHHAPOM,
1I0CJI€ OIYCKaHWS €r0 B BOJNY KOMHATHOW TEMIIEPATyphI; OTHOCHUTEIBHOW BIIAXXHOCTH
BO3/yXa; yIENbHOW TEIIOTHI IUIaBIeHUS JbJa. VccieqoBaHue U3MEHEHHs TeMIepaTyphl
BOJIBI TIPH PA3JIMYHBIX YCIIOBHSAX; SIBICHUS TEIJIOOOMEHA MPH CMEIIUBAHUH XOJOTHON H
ropsiueil Bojipl; mpolecca UCapeHust
Qusuueckue asneHus 6 npupoode: TTOBEPXHOCTHOE HATSHDKEHUE U KAIMWIUISIPHBIC SIBICHUS B
2.16 pUpoJie, KpUCTAUIbl B npupoze, uzinydeHue ColiHla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticméa: KaOWUIIPbl, TNPUMEPbl HCIOJB30BAaHHUS  KPHCTAJJIOB,
2.17 KHUJIKOCTHBI TEPMOMETp, AATYHK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILICHHUS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHA, TBUTATENIb BHYTPEHHETO CTOPaHHMS
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnexTpuzarys Ten. J[Ba BUaa SIEKTPHUECKUX 3apsIOB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHCHHS YICKTPUUIECKOTO 3apsiia
34 DnexTpudeckoe moiie. Hanpsok€HHOCTD AyieKTprdecKoro modst. [IpuHIum cynepro3uum
AIIEKTPUUYECKHX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snexrpuyeckux 3apsaoB. JleWCTBUE IEKTPUUECKOTO IMOJIS Ha JIEKTPHUUECKUE

3apsAabl. HpOBO)]HI/IKI/I A JUDSJICKTPHUKHU




[TocTrossHHBIN AneKTpuyeckuidi TOK. JleHcTBusi »snekTpuyeckoro Ttoka. Cuiia TOKa.

3.6 Hampsokenue.
I=qg/t,U=A/
37 DNEKTPUUECKOe COMPOTUBIICHHE. Y ACTBHOE IEKTPUYECKOE COMPOTUBIICHHUE:
R =pl/S
3.8 3akon Oma just yyactka snekrpuueckoi nemm: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
1, =1, U=U,+U,;: R=R +R,
39 [TapannensHOE cCoelMHEHUE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=UyI=1+1; R:%.
CMeniaHHbIe COSTUHEHUS TIPOBOTHUKOB
310 Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 0= IE R
312 OneiT Opcrega. MarHuTHoe MoJie MPsSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUKM MarHUTHOMN
WHIYKIAH
3.13 MarauTHOE 10JI€ MMOCTOSTHHOTO MarHuTa. B3anMo1elicTBHE TOCTOSITHHBIX MarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MIPOBOJAHKUK C TOKOM
3.15 OnbiTel @apazes. SIBnenue snekTpoMarHuTHOW nHAYKUUu. [IpaBuio Jlenua
Ipaxmuuyeckue pabomul
N3mepenune 3IEKTPUYECKOTO COMPOTUBICHHUS PE3UCTOPA; MOITHOCTU JIIEKTPHUICCKOTO
TOKa; pabOTHI DIEKTPHUIECKOTO TOKA.
HccnenmoBanue 3aBUCHMOCTH CHIJIBI TOKA, BO3HHKAIOIIETO B TPOBOJHUKE (PE3UCTOPHI,
3.16 JaMIo4Ka), OT HaNpsOHKeHHs Ha KOHI[aX MPOBOJHMKA; 3aBUCUMOCTU COMPOTHUBIEHUS OT
JUTHHBI TIPOBOJTHUKA, TUTOIIA U €T0 IMOMEPEYHOTO CEUCHUS B YICTBLHOTO CONPOTHBIICHHS.
[IpoBepka mpaBmia JUIsi DIEKTPUUYECKOTO HAMPSDKEHUS TMPH  TOCIEeI0BATEIbHOM
COCTMHEHUH TIPOBOIHUKOB; MPaBUJIA JIUIS CHIIBI DJIEKTPUIECKOTO TOKA MPH MapajuieTIbHOM
COETMHEHUH MPOBOIHUKOB (PE3UCTOPHI M TaMIIOYKa)
Qu3suueckue s61eHUs 8 Npupode: IEKTPUIECKHE SBICHUS B aTMochepe, dTIEeKTPHUUECTBO
3.17 YKUBBIX OpraHU3MOB, MAarHUTHOE IoJie 3eMid, Apei( MOII0COB, POJIb MAarHUTHOTO MOJIS
JUTSI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmea: SJACKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUMK
318 IEKTPUICCKOM  DHEPTHH,  JJCKTPOOCBETHTEIbHBIC  NPUOOPHI,  HarpeBaTeIbHBIC
ANEKTPONpUOOpHl  (MPUMEPHI), DIEKTPUYECKHE TMPEIOXPAHUTETH, DIEKTPOMArHuT,
AIEKTPOABUTATENH IIOCTOSHHOTO TOKA, TEHEPaTOp IMMOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbBIE BOJHBL. [1Ikana 3MeKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monenb cBeta. [IpsiMonrHEHOE pacipoOCTpaHEeHHE CBETA
3.21 3akoH oTpaxeHus cera. Inockoe 3epkaio
3.22 [IpenomneHne cBeTa. 3aKOH NPEIOMIIEHHSI CBETA
3.23 Hucniepcusi cBera
324 Jlunza. Xox nydeit B munH3e. POKyCcHOE paccTOsHUE TUH3BI. OnTudeckas cuia auH3bl: D
=1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTHuecKue npruoopsl
3.26 Ilpakmuueckue pabomul



WN3mepeHne ONTHYECKOW CHJIBI COOMpArOIIe JIMH3BI, (OKYCHOTO PACCTOSTHUS
coOuparoriel JTMH3BI (0 CBOMCTBY pPaBEHCTBA pa3MEpoOB MpeaMeTa U M300pakeHUs, KOraa
IpeIMET PacloioKeH B JBOMHOM (OKyce), oKa3aTess IPeJIOMIICHUS CTEeKIIA.

HccnenoBanue CBONCTBA HM300paKEHUs, MOITYYCHHOTO C IOMOIIBI0 COOMparoIien
JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCHUMOCTH YIJia
IIPEJIOMJICHUS] CBETOBOTI'O JIy4a OT YIJIa MaJIeHUsl Ha TPaHMIIE «BO3AYX — CTEKIIO»

Dusuueckue sA61eHUS 8 npupode: 3aTMCHUA COJIHI_Ia n .HyHBI, OBE€Ta TCJI, ONTHYCCKHEC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmaa: OYKH, IEPUCKOIT, POToANIaPaT, ONTHICCKHE CBETOBO/IBI
4 KBAHTOBLBLIE SIBJIEHUA
4.1 PagunoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbda-u OeTa-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [nanerapuas Moienp aToma
4.3 CocraB aTomHoro siapa. M30Torsl
4.4 [Iepuon nonypacnana aTOMHBIX sAEp
4.5 SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO H MACCOBOTO YHCEI
Dusuueckue s61eHUs 8 Npupooe: €CTECTBEHHBIN pPaHMOAKTHBHBIA (OH, KOCMUYECKHE
4.6 JTy4H, PaAMOaKTHBHOE M3IIyYeHHE HPUPOAHBIX MHHEPAJIOB, JEHCTBHE PaIMOAKTHBHBIX
U3JTYYCHUH HAa OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, HHIUBUAYAJIbHBIA JTO3UMETP, Kamepa

BI/IJ'II)COHa, AACPHAA SHEPICTUKA




YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 VYEHUKA

» ®uswnka, 7 xknace/ [lypermesa H.C., Baxeesckas H.E., O01mecTBo ¢ orpaHU4eHHOI OTBETCTBEHHOCTHIO
«IPODAY; AxninonepHoe oobmectBo «M3narenscTBo «IIpocBenienner»

» ®usmka, 8 knace/ [Mypermesa H.C., Baxxeesckas H.E., O0mecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe obmiectBo «M3aarenbeTBo «IIpocBenieHuey

» ®usmka, 9 xnace/ [epsimkun A.B., I'yrauk E.M., O01mecTBo ¢ OrpaHU4YE€HHON OTBETCTBEHHOCTHIO
«IPODAY; AxninonepHoe oodmectBo «M3narensctBo «IIpocBenienner»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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