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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHa HA OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BATENbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (dhenepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yue6Horo npeamera «duzukay.

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJOXEHUWA M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
KOHLETIUHU MpenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl MO (HU3MKEe HAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOMIMXCSA W OPraHU3alui0 H3yYCHUS
bu3NKM Ha NEeATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUYEHUs, a TAKXKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET paclpeesieHre yueOHOro Marepuana
1o rojaM o0ydeHus (1o Kjaccam), ImpejiaraeT MpUMEPHYI0 MOCJIEI0BaTEIbHOCTh
M3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJACPXKAHUS H
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarouXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MpOorpaMMbl IO YYEOHOMY IIPEIMETY .

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JI€XKAaT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHMHEH, Ouosiorued, acrpoHomuend u ¢GU3HIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY  MHpa,
MPENIOCTaBIsCT HaumOoJee SCHbIE OO0pas3Ibl MPUMEHEHHS HAy4YHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 raaBHBIX 3a7a4 (DU3NUECKOro 0O0pa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢Qusukun Ha 0a30BOM YpOBHE MPEIIONIaraeT OBJaJCHHE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBJICHUS,

® OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL AAHHBIC W HCIIOJB30BATH HAYYHBIC JI0KA3aTCIILCTBA
JJIS1 TIOJTYYCHU ST BBIBOJIOBY.

enmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ONpECIICHBl B KOHIICIIIMKA IPErojiaBaHus y4deOHoro mnpeamera «Dusmka» B
oOpa3oBaTelnbHBIX oOpraHusanusx Poccuiickoit ®enmeparuu, peanu3yronmux
OCHOBHBIE 00111e00pa30BaTeIbHbIC MPOTPAMMEI.

[enun n3zydenust GuU3nKM:

MpUOOpETeHUE HHTEpeca M CTPEMJICHUS OOyYalolUXCd K HaydYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX MHTEIUIEKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POpMHUpPOBAHUE
HCCIIEIOBATEBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJibTara H3y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKU;
dbopMHupOBaHUE TPEACTABICHUNA O PO (HU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
poeCCHOHAIILHON JISATEIbHOCTH, CBA3aHHOMN C (hM3UKOM, IMOJATOTOBKA K
JagbHeHIeMy 0OyUYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpamMMbl 1o (U3WKE HAa YPOBHE OCHOBHOTO
o011ero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

NpUOOpEeTeHNE 3HAHWA O JUCKPETHOM CTPOSHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

NpHOOpETEHNE YMEHHI OINMUCHIBATh U OOBSACHATH (PU3UYECKHE SBICHHS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHMUA;,

OCBOGHHE METOJIOB pEIICHWS MPOCTCUIINX pacUeTHBIX 3aJad ¢
UCTIOJIb30BaHUEM buznyecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOIATh MPUPOIHBIE SBICHHS U BBITIOIHATH OIBITHI,
nabopatopHble pabOTbl W AKCHEPUMEHTANbHBIE HCCIEIOBAHUS  C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ WH(MOpMaIuel PU3NIECKOro CoIepKaHus,
BKJIFOYAsi UHPOPMAIIHMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHNE MH(POPMAIIIH;

3HAKOMCTBO CO chepaMu TPoPeCCUOHATLHON NIeITEIIbHOCTH, CBSI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMM TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.



OO01ee yncno 4acoB, peKOMEHIOBAHHBIX I U3y4YeHHs (DU3UKHU HAa Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helen0), B 8 kiacce — 68
gyacoB (2 yaca B Heaemwo), B 9 kmacce — 102 uvaca (3 waca B HEHEI0).

[Ipennaraemslii B nporpamme 1no (Qu3uke nepedeHsb J1abopaTopHbIX padboT U
OTIBITOB SIBJISIETCSI PEKOMEHATENIbHBIM, YYUTENb JE€TaeT BbIOOp NpU MPOBEACHUU
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAJIBbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, ClUcka 3KCIEPUMEHTANIbHBIX 3aJlaHul, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYZapCTBEHHOTO 9K3aMeHa 1Mo (U3HKeE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa 1 e€ poJb B MO3HAHUHU OKPY/KAKOIIEro MUpa.

@usnka — Hayka o mnpupone. SABneHuss npupoapl. OU3HNUYECKHUE SIBICHUS:
MEXAHUYECKUE, TEIUIOBBIE, JJIICKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbl. M3Mmepenue ¢Qusnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpenHocTs u3MepeHnii MexryHapoHasi CUCTEMa €AMHHUII,

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT MPUPOLY.
EcrecTBeHHOHAyYHBI METOJI TO3HAHUA: HAOJIIOJACHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUEeCKUX SBJICHUM C TIOMOIIBIO MOIeTIeH

Hemoncmpayuu.

I. MexaHnuyeckue, TEIUIOBBIE, JICKTPUUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. dusuyeckue nMpuOOPHI U MPOIEIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM H
U (POBBHIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OrnpeneneHue UeHbl JeIeHUs MKAIbl U3MEPUTEIBHOTO MPUOopa.

N3mepenune pacCcTosIHUM.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEA.

Ornpenenenue pa3MepoB MaJbIX TEN.

N3mepenue Ttemrieparypbl NMpU NOMOIIM >KHAKOCTHOTO TEPMOMETpa H

JlaTYuKa TEMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIIOTE3bl: JANBHOCTh IMOJETA
apuka, MymeHHOro rOpU30HTAILHO, TeM O0O0Jibllle, YeM OOJIbIlle BhICOTA

SNk =

My CKa.
IlepBoHayasbHBIE CBEICHHUS 0 CTPOCHUHU BelIeCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JBmxeHne uactuin BemecTBa. CBs3b CKOPOCTH JBWKEHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue dYacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpucTamim4eckux) Ted. B3auMocBsi3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX M MX aTOMHOMOJICKYJISIPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JIBHXKCHUSI.

2. Habmonenue nuddysum.



3. HabGmionenne  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YAaCTUI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. Onenka pauameTpa aroMa METOJOM psiioB  (C  UCIOJb30BaHUEM

dboTorpaduii).

2. OmnbITHI MO HAOIIOAEHUIO TEMJIOBOTO PACIIUPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KEeHMEe M B3aMMOeiiCTBUE TeJl.

Mexannueckoe IBHKEHME. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBWXKEHUHU. PacyeTr myTu u
BPEMEHHU JIBUKEHUSI.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoIencTBHE Tel Kak NpPUYMHA
M3MEHEHHSI CKOPOCTH JIBMKEHUs Tel. Macca kKak Mepa HWHEpPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJIUMYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BbEMa BEIECTBA.

Cwita Kak XapakTepucTHKa B3auMoaeucTBus Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOMIBIO IMHAMOMETpPA. SIBI€HUE TATOTCHUS U CUJIa
TskecTd. Chila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIBKEHNs U TPEHUE NOKOs. TpeHue B Mpupoae U TEXHUKE.

Hemoncmpayuu.

Hab6mrogenne MexaHnueckoro JIBUKEHUS TeTa.

N3mepeHne cKopoCTr NPSMOJINHENHOTO IBUKEHHUS.

HaGnronenue siBjeHUsI UHEPLIMH.

Hab6mronenmne n3MeHeHnst CKOPOCTH TPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

. CnoxxeHue cui, HalpaBJIEHHBIX 1O OAHON MPSIMOM.

./Iaﬁopamopubte paoomul u onvimol.

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa IO
HAKJIOHHOU ITOCKOCTH.

3. Omnpexenenue MIOTHOCTUA TBEPIOTO TeA.

4. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh PaCTKEHUS (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CHUITBI.

VIS

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTD CUJIbI TPEHUSI CKOJIBKEHUSA OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.
JaBjeHne TBEPABIX TeJl, }KUIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIICHUS W yBEIMYCHUS JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparyphl. [lepenaua maBieHwus
TBEPJIBIMU TEJIAMH, KUIKOCTAMU W razamu. 3akoH [lackans. [lHeBmMaTtuueckue
MalllMHbl. 3aBUCUMOCTb JABJIEHUS XKUJIKOCTH OT TIIyOuHBI. ['MIpocTaTuyeckuil
napanokc. Coobmmarommecs cocyapl. [ uapaBindecKkue MEXaHU3MBbI.

Atmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CyllecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopsr 1151 u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTh AAaBJIEHUS ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmaromuyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrst aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMa MOTPYKEHHON YacTU
TeJa U TJIOTHOCTH JKUIKOCTH.

SN e
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PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKHIKOCTH.

*

VYcnoBue miaBaHus TeJ: IJIABaHHWE WIN MOTPYXKEHUE TeJI B 3aBUCHUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TeJla U KUAKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJKHUBAKOLIEH CWIbI, JEHCTBYIOIIEH Ha  TEJo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, JEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT Macchl Teja.

4. OnsITbl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb BBITAJIKUBAOIIEH CHIIBI,
JEUCTBYIOIIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKAJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKU U
OIpeJeNICHHE €€ IPy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHepPrus.

Mexanunudeckast pabota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBumiio

paBHOBecHsl ppluara. IIpuMmeHeHune mpaBuiia paBHOBECHs pblyara K OJIOKY.



«3omotoe mpaBmwio» MexaHukd. KoadduuumeHnt mnonesHoro neilctBus (nanee —
KIIJT) mpocthix Mexanu3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTHYeckass W NOTEHIMalIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue paOOTHl CUIBI TPEHUS MPHU PABHOMEPHOM JABMXKEHUU Tela

10 TOPU3OHTAIBHOW MMOBEPXHOCTH.
2. HccnenoBaHue ycaOBUK PAaBHOBECHS phlUara.
3. Nsmepenue KII/] HaK1OHHOM TITOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS] MEXAaHUYECKOW SHEPIHUU.
8 KIIACC

TenoBble sIBJICHHS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUJAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJISIPHO-KUHETHYECKOW TEOPUMU.
CmaunBaHu€e U KalWUISIpHBIE siBJICHUsI. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHIKECHUS
yactull. BHyTpenHss sHeprus. CnocoObl W3MEHEHUSI BHYTPEHHEW SHEPIUH:
Terionepeaaya u COBEPILICHUE paboTHhI. Bubt TeIIoNnepeaayu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJIElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHMUSI.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix naBurareneit KIIJ TtemmoBoro aBuratens.
TennoBple IBUTATENN U 3aLUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6pOoyHOBCKOTO JABUKCHHUSI.
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9.

Habmonenne nuddysun.

HabGmronenue ssBieHni cMaurBaHUsI ¥ KaITWIISIPHBIX SIBJICHUH.
HaOmroieHre TemioBoro pacmpeHus Tel.

N3meHeHne naBieHUs rasa Mpu U3MEHEHUH O0bEMA M HArpeBaHUU WIIU
OXJIAXKCHUU.

[IpaBuita u3MepeHus TemIepaTypsbl.

Bunbl Tenonepenayn.

OxJtaxeHue Npyu COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiieHr pabOThl BHEITHUMHU CHUJIAMHU.

10.CpaBHEHHE TEMIOEMKOCTEN PA3IMYHbBIX BELIECTB.
11.HabGaronenue KumneHus.

12.HabnroieHne noCcToSHCTBA TEMIIEPATYPBI TPH IJIABJICHUH.
13.Monenu TeIIoBbIX ABUTATENECH.
Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

OMBITEI O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BHIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJIOHE IIIPUILA.

OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIIEHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIIN OXJIAXKICHHS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIePaTyphI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH OSHEpPruu Tejla B pe3yJbTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEeThIM METAUTMYSCKUM ITHIIMHIPOM.

10.Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

11.UccnenoBanue npoiecca UCHapeHusl.

12.0npenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13.0npenenenue yaeapHOU TEIIOTHI TUIABICHUS JIbJA.

DJIeKTPU4YeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3ieKTpuuecKuX 3apsiioB. B3aumoneiicTBue
3apsDKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJAECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH anekTpuueckoro mnoiia. IIpuHuun
CYHEPHO3UILIUU IEKTPUUECKUX TT0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasg uenb. Cuma  TokKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
Juii ydactka nenu. [locimemoBarenbHOE M NMAPAIIENBHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJEKTpUYECKOro TokKa. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMJIE.
Omeir  Opcrega. MarHutHOEe IOJNE€  DIEKTPUUYECKOTO TOoKa. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSHHOTO TOKa. Vcmosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenue snekrpomMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CnocoOsl MOJTYy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIEeKTpOCTaTUYECKAsA HHIYKIUSI.

3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.

[TpoBOTHUKH W TUSIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.

M cTouHMKHM TOCTOSIHHOTO TOKA.
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9. JledicTBUA SIIEKTPUUECKOTO TOKA.

10.25eKTpUUeCcKUil TOK B )KUIKOCTH.

11.T"a30BbIit pa3psi.

12.13Mepenne cuibl TOKa aMIEPMETPOM.

13.13Mepenue JIeKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14.PeocTaT u Mara3uH CONpPOTUBIICHUIA.

15.B3aumoneiicTBie NOCTOAHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/ICJICHUS MTOJIFOCOB MarHUTA.



17.MonaenupoBaHue MarHUTHBIX TOJIEH MTOCTOSHHBIX MAarHUTOB.

18.0mnbIT Ipcrena.

19.MarauTtHoe noJie Toka. DNEKTPOMArHuT.

20.IericTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

21.2neKTpoaBUraTesb MOCTOSHHOTO TOKA.

22.WccnenoBaHue SBIEHUS 3JEKTPOMAarHUTHOW WHTYKIIUH.

23.0nbiTel Dapapes.

24.3aBUCAMOCTDh HAIIPABJICHUS HMHAYKIUOHHOTO TOKa OT YCIOBHH €r0
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. OnpiTel 1O HAOMIOAEHUIO BJEKTPU3alMK TEJl UWHAYKIHEH U Mpu
COIIPUKOCHOBEHUMU.

2. UccnenoBanue MAEWCTBHUS DSJCKTPHUECKOTO TIOJSI HA MPOBOAHHUKU U
JTUDJICKTPHKH.

3. COopka u mpoBepKa pabOThI IEKTPUUECKOMN MU MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryIupoBaHUE CUIIBI TOKA.

5. W3MepeHue U peryIMpoBaHUe HAIPSHKEHUSI.

6. HccnemoBanue 3aBHCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PEe3UcCTop, OT

CONPOTHUBJIEHUS PE3UCTOPA U HANIPSLKEHHS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJAH IONEPEYHOTO
CEUEHMs U MaTepuaa.

8. IlpoBepka mnpaBwia CIOXEHUS HANPSOHKEHUM NOpPU MOCIEA0BATEIIbHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uisl CUJIbI TOKAa MOpPH NApajUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

10.Onpenenenne paboOThI JIEKTPUIECKOTO TOKA, UAYILIETO Yepe3 pe3UCTop.

11.0npenenenne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIJACISEMONM Ha
pe3ucTope.

12.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4epe3 JIAMIOYKY, OT
HaIIpSKEHUS Ha HEW.

13.0Onpenenenue KIIJ[ HarpeBaTens.

14.ViccnegoBaHne MarHUTHOTO B3aUMOJAEHCTBHS TOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MAarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPU  HUX
OOBEMHEHUY U Pa3/CIICHUN.

16.MccnenoBanue neiCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.00bITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CWJbl TOKa M HaIlpaBJICHHS TOKAa B
KaTylIKe.

18.13yyeHne nercTBUs MarHUTHOTO MOJIL HA IPOBOJHUK C TOKOM.

19.KoncTpyupoBaHue 1 u3yueHue padoThl JIEKTPOIBUTATEII.

20.N3mepenue KII/I anekTpoaBUraTesibHOM yCTAHOBKH.

21.00BITBI TI0 MCCIEIOBAHUIO SBJICHHUS DJICKTPOMATHUTHON WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHUI 3HAYEHUS W HANpaBIEHUS HHIYKIHOHHOTO

TOKaA.
9 KUIACC

Mexanuyeckue siBJIeHHUS.

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE MNPSAMOJIMHENHOE
nswxeHue. HepaBHomepHoe npsimosnmHenHoe ABrkeHUe. CpelHsass 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHeWHOe JBmkeHue. CB0OOOJHOE
nagenue. OnsiTel ['anuies.

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JInnerHasa v yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsbiii 3akoH HptoToHa. Bropoit 3akoH HeroTtoHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUS, CHIIa
TPEHUs MOKOs1, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TsixecTu.

Nmnynbec Ttena. M3menenune umiynbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cui TsDKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padboThl. [loTeHIManbHas SHeprus Teja, NOJAHITOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTol npyxuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKON
DHEPI'UH.

Hemoncmpayuu.

1. HabnroneHne MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUSI OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

HabGmronenue nBrkeHus Teia Mo OKPYKHOCTH.

Hab6nronenne MexaHn4ecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCHMOCTh YCKOPEHMS Tejla OT MAacChl Tejla U JEHUCTBYIONIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

10.ITepenaua umnybca Opyu B3aUMOJAECHUCTBUN TEIL.
11.IIpeo6pa3oBanus SHEPTUM PU B3aUMOAECUCTBUH TEJL.
12.CoxpaneHue uMItyJbca py HEYIpyroM B3auMOICUCTBUU.
13.CoxpaHeHue uMIyJibca npu adCOIOTHO YIIPYTOM B3aUMOIEUCTBUM.
14.Habmtoienne peakTUBHOTO JIBUYKEHUS.

15.CoxpaneHne MeXaHUUeCKOM YHEPTUH MPU CBOOOTHOM TaICHUH.
16.CoxpaHeHne MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUM TEJa MO ICMUCTBUEM

IIPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

l.

*®

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIErO0 paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA W TEJIEKKH.

OnpeneneHue cpelaHeil CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIUW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpdunreHTa TPEHUs CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
M0 TOPU30HTAIILHON TTOBEPXHOCTH.



10.0npenenenne pabOThl CUIbl YOPYrOCTH TMpU NOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEIMOJABHKHOTO U MOBUKHOTO OJIOKOB.

11.M3ydyeHue 3akoHa COXPAHEHUS YIHEPTUU.

Mexanuyeckue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOaHUI: EpUo/,
4acToTa, aMIUIUTyAa. MareMaTH4ecKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOMCTBAa MeXaHMYECKMX BOJH. IlpomonbHblE U
MonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpoCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koijieO0aHMl TEI MOJ JEHUCTBUEM CHUJIBI THKECTA U CHIIBI
YIPYTrOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHY)IECHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpoJ10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHnue YacTOThl W TEepUoJa KoJICOAaHMM MaTEeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KoeOaHUii MPY>KUHHOTO MAasSTHHUKA.
HccnenoBanre 3aBUCMMOCTH Mepuoa KojieOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA
OT Maccsl Irpysa.

5. IlpoBepka HE3aBUCHUMOCTU NEPHOJA KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. U3mepeHue ycKOpeHus: CBOOOIHOTO MaJeHUSI.

DJIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHuUTHBIX BOJIH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

AN



OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CpoiicTBa DIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIBIO MOOHJIBLHOIO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  moxmens  cBera.  Mcrounmkum — cBera.  [IpsamonuHenHoe
pacnpoctpanenue csera. 3atMeHus: Coinnina u Jlynsl. Otpaxkenue ceera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKE€HUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydveir B JnuH3e. OnTuueckass cucrtema (Qoroanmapara,
MUKPOCKONIa M TeJjeckoma. ['Ja3 kak onTudeckas cucrema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnekrp. OmnbiTel HpetoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xox nydeil B coOuparonieil JinHs3e.

XO0J Ty4der B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.
10.Mopens ria3za.
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11.Pa3noxxeHue 6enoro cBera B CIEKTP.

12.TTonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHHsI CBETOBOIO Jiyda OT yrijia
naJeHUsl.

2. U3yueHue xapaKTepuCTHK N300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUs CBETOBOTO Jiy4ya OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomyyeHnne n300paKEHHI C TIOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpenenenne (POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI cOOMparole
JIVH3BI.
6. OmBbITHI 110 PA3TI0KEHUIO OEJI0r0 CBETA B CHEKTP.
7. OnpITHI MO BOCTIPHUSATHIO LIBETA MPEAMETOB MPH MX HAOIIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.
KBanrtoBbIe siBJICHUS.

Omneitel Peseppopna u mnanerapHas Mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u noranouieHue ceera atomoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl.  PaauoaxTtuBHbIE
npespamnenus. [lepron momypacmnaaga aTOMHBIX SAED.

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sfep. CBs3b mMacchl M SHepruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounnku sneprun ConHua U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HaA KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

CnexTppl U3Ty4EeHUS U MOTJIOIEHNUS.

CnexTpsl pa3au4HbIX a30B.

CnekTtp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbscona.

PaboTta cuéTuyrka HOHU3UPYIOMINX U3ITyUESHH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPAJIOB U ITPOJLYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaGmronenue CrlomHbIX U TMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHUE SHEPIUM YACTHULBI 0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINKA MOAYJIb TIPEIHA3HAUYEH JJIsl CUCTEMATU3ALNU
u  0000IIeHUsT MPEIMETHOrO  COACpPKAHUSI U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I 00ydarouuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydeHUM AAHHOTO MOJIYJISI PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTBh: OCBOEHUE HAyYHBIX METOJIOB HCCIEHOBAHUS

Sk =



SBJICHUM TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UYECKUE
ABJICHUSI, NPUMEHAS T[OJyYEHHbIE 3HAHWA, peElaTh 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3feiia peanusyeTcs
32 CY4€T TOrO, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeIaraeTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSICHSTH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MTPUPOJI€ U MOBCETHEBHON KU3HMU;

WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE IJIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HayYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, MPAKTUYECKOTO HCITOIb30BAHUS PA3TUYHBIX UCTOYHHKOB
SHEPrMHU HAa OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX WM3BECTHBIX BUIOB
SHEPIUHU.

Kaxnas w3 TeM JaHHOTO MOIyJs BKIIOYAET OAKCIEPUMEHTAIbHOE
uccienoBanue o0o0Iarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00111er0 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABIICHO

Ha JIOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3ybTaTOB.

B pesynbrare nzydenus QuU3MKU Ha ypOBHE OCHOBHOTO O0IIET0 00pa3oBaHMUs

y oOyuarorierocs OyayT c(popMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTHu:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

- IPOSABJIIEHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(du3nyecKoil HayKu;

- IGHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOILIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM
buzuky;

- OCO3HAaHHME BAXXHOCTU MOPATBHO-3THUECKUX MPUHLUIIOB B JEATEIbHOCTH
YYE€HOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE DCTETUYECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHMYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

- OCO3HaHUE IICHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BaXKHEWILIEW COCTABIISIOIIECH
KYJbTYpBHI,

- pa3BUTHE Hay4dHOH J1I0O03HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPBI  310POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHUE IIEHHOCTU Oe3omacHOro oOpa3a MKU3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MaCHOr0 TMOBEJACHUS Ha
TpaHCHOPTE, Ha JOporax, C 3JIEKTPUYECKHM U TEIJIOBBIM OOOpPYJOBaHUEM B
JOMAILIHUX YCIIOBUSX;

- c(OpMHUPOBAHHOCTb HaBbIKA pe(dIeKCHUU, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y APyroro 4yeioBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- AKTUBHOE yyacTH€ B pEUIeHUH NPAKTUYECKUX 3a7ady (B paMKaxX CEMbH,
oOpa3oBaTeIbLHOM  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOU U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIe H (PU3HUICCKUX
3HaHUM;

® - MHTEpEeC K MPAKTUYECKOMY M3y4YeHUI0 Mpodeccuil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - opueHTalus Ha TpUMEHEeHHEe (U3MYECKMX 3HAHWUM I penieHus 3a7ad B
o0JlacTH OKpYy’Karolel Cpelpl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX TTOCJIEJCTBUM JIJIs1 OKPYIKAIOIIEH CPEbI;

® - OCO3HaHME IIOOATBLHOIO XapakKTepa AKOJOTHMUECKUX MpOoOIeM M MyTeu ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOIIUMCH YCJOBUSM COUMAJILHOM M NMPHUPOAHOM
cpeabl:

® - MOTPeOHOCTh BO B3aWMOJICMCTBUU TIPU BBHITIOJHEHUU HCCIEIOBAaHUM U
MPOEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

® - T[IOBBIIIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO
JIESATSIIBHOCTD,

® - OoTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCie HOPMYITUPOBAThH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

® - O0co3HaHUE JAe(HUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JacTH
buzuky;

® - I[UIAHMPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (PU3HMUYECKUX
3HAHUI;

® - CTPEMJICHHE aHAJIU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

® - OIEHKAa CBOMX JCHCTBHM C YYETOM BIUSIHUSA Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJI00aILHBIX HOCIEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATbDI

B pesynbraTte OocBOeHHS mporpamMmbl Mo (pu3MKe Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0ydaromierocst OyayT cpopMupoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOLINE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIE YUEOHbIE 1eHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCalbHble  y4eOHbIE  JCWUCTBUS,  PEryJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUA.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble JJoruueckue JelicTBUA:



BBISIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH OOBEKTOB
(siBNIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMSI TS
000011IeHNS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3U TPHU W3YYEHUU (PU3UUYECKUX
SBJICHUM U TMPOIIECCOB, JIEaTh BHIBOJIbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
Y WHIYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIINYUH;

CaMOCTOSITENIFHO BBIOMpaTh cHoco0 perieHus y4yeOHOM (u3nueckoin
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHHS, BHIOOP Haubosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

HCITOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATCIIbCKUH HHCTPYMEHT TTO3HAHUS,
MPOBOJIUTH 110 CAMOCTOSITEIPHO COCTABIICHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GU3NYEeCKUl JKCIIEPUMEHT, HEOOIBIIOe WCCIeA0BaHNEe (PU3UYECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh ¥ JOCTOBEPHOCTh WH(OPMAIHIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMSI MU SKCTICPUMEHTA;

CaMOCTOATEILHO (POPMYJIMPOBATH OOOOIIECHUS U BBIBOJIBI IO Pe3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh  BO3MOXXHOE  JaJIbHEWIIee pa3BUTHE  (DUIUICCKUX
MPOIIECCOB, & TAK)KE BBIBUTATH MIPEAMIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

MPUMEHSTh Pa3IUYHbIE METObl, MTHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orbope WHPOpPMAIMU WIH JAaHHBIX C yYETOM MPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(DOpPMAITHIO
Pa3TUYHBIX BUIOB M JOPM TIPEICTABIICHHUS,

CaMOCTOSATEIILHO  BBIOMpATh ONTUMAJIbHYIO (GOPMY TIPEICTaBICHUS
uHDOpMAIIMU W WUTIOCTPUPOBATH peEIIacMble 3a7add  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMmyHuKkaTHBHbIE YHMBeEpPCAIbHbIE YueOHbIe 1eliCTBUA:

B X0Ji¢ 00CYX/IEeHHs Yd4eOHOro Marepuajia, pe3yJbTaToB JIA0OPATOPHBIX
padoT U IMPOEKTOB 3a/1aBaTh BOIIPOCHI 0 CYIIECTBY 00CYkIaeMOi TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC Ha PEIICHHE 3aJayd M IOJICPIKaHNe
0J1aroKeIaTeIbHOCTH OOIICHUS,



COIIOCTABJIAITh CBOM CYXICHUSA C CYXICHUSAMMU JPYyIMX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3iNyure U CXOJCTBO MO3UIINNA;

BBIPAXXATh CBOIO TOYKY 3PEHUS B YCTHBIX U MIUCbMEHHBIX TEKCTaX;
MyOJMYHO MPEJICTABIATh PE3YIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OMbITa
(aKCnepuMeHTa, UCCIeOBaHUs, IPOEKTA);

[IOHMMATb U HCHOJI30BaTh  IIPEUMYyIIECTBA  KOMaHAHOM U
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUEeCcKOM
poOJIeMBI;

IIPUHMAMATH LIEJIA COBMECTHOM JEATEIIbHOCTH, OPTraHU30BbIBATH JCHCTBUS
no e€ J[OCTIKEHHUIO: paclpeiesiTh poJid, OOCYXKIaThb MPOLECCh U
pe3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBINOJIHSTH CBOIO YacTh pa0OThI, JOCTUTasi KAUECTBEHHOI'O Pe3yJibTaTa Io
CBOEMY HAIIpABJIICHUI0O U KOOPAUHUPYS CBOU [JEUCTBUA C JPYTUMHU
YJI€HaMU KOMaH/bI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI HPOIYKT MO KPHUTEPUSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJIAITH IIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOIIHUX
ISt perieHust GU3NYecKuX 3HaHUM;

OPUEHTUPOBATHCS B  PANIMUHBIX MOAXOAAX MPUHATUS  pPELICHUN
(MHIMBUAYaAJIbHOE, NPHUHATHE PEUICHUs B TPYIE, MPUHATHE pPELICHUN
rpynmoi);

CaMOCTOSITENTFHO COCTaBJISATh AIITOPUTM pelIeHUs (PU3MUECKOM 3a7aun UiTu
IUIaHAa HMCCIEAOBAHUA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IPEIJIaraéMble BApUAHThI pELICHU;
JenaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬁMOKOHTpOJ’IL, AMOIMOHAJILHbIN UHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeuiaraTh IJIaH €€ U3MECHECHUS,
OOBSICHATh  NPUYMHBI  JOCTUXKEHUS  (HEJOCTHKEHHUS) PE3yJbTaTOB
NeSATebHOCTHU, JaBaTh OLICHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHCIIE B XOJI BBIIIOJHEHUS
(U3UYECKOr0  HCCIEOBaHMS WJIM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HHUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;



® CTaBUTH ceOsl HA MECTO JIPYrOro 4eOBeKa B XOJIe Clopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;

® [IpU3HABaTh CBOE MPaABO Ha OMMUOKY MPHU pelIeHNH GU3NUECKUX 3a7a4d WIn
B YTBEPKIACHHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO IPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce mpeMETHbIE PE3YIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

® UCIOJb30BaTh MOHATH: (U3MUECKHUE M  XUMHUYECKUE  SBIICHUS,
HaAOJI0/IEeHUE, HKCIEPUMEHT, MOJENlb, TUIOTe3a, €AUHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIDKCHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEUCTBYIOIIAS
cua, nedopmanus (ynpyras, IJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

e paznuyarh siBAeHUS (Auddy3us, TEIUIOBOE IBMKEHUE YACTHIl BEIIECTBA,
PAaBHOMEPHOE  JBWJKCHHE, HEPABHOMEPHOE  JBWKEHUE, HWHEpUUs,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOM OCHIO
BpalleHMs, IMepefaya JAaBJICHHUsS TBEPABIMU TEJIAMH, JKUIAKOCTAMU U
razamy, arMocepHOoe JaBl€HHE, IUIaBaHUE TeJ, IPEeBpalLCHUs
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XapaKTepPHBIX CBOMCTB W HA
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUI B
OKpYXalollleM MHpE, B TOM 4YHUCIE (PU3HYECKHE SIBICHUS B MHPHUPOIE:
INPUMEPBI JBWKEHHUS C Pa3IU4YHBIMA CKOPOCTSAMH B JKMBOM M HEKHUBOU
MpUPOJIE, NEUCTBUE CWIBI TPEHUS B IMPUPOJE M TEXHUKE, BIIASHUE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuEe pbIO, phlyard B
TEJIE YEeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUM;

® OMNUCHIBaTh U3yUEHHBIE CBOMCTBA TEN M (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢usnyeckue BeIMUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJa TpEeHUs, JAaBieHue (TBEPIOTO Tena, >KUIKOCTH, Tasa),
BBITAIKMBAOIIASl CHJIA, MEXaHWYECKass padoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAsl SHEPrus), MpU ONUCAHUM TPABUIBHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICH  HMCHOJB3YEMbIX  BEJIWYUH, HUX
0003HAYEHUA M EIUHHIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (HOPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTbH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SIBICHHUS M IPOLECCHI,
UCIIOJIB3YS MpaBWJIa CIOKEHUs cui (BAOJIb OJHOW mpsMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBWIO paBHOBecUs priyara (0Joka),
«30JI0TOE€ MpPaBWIO» MEXAHHKH, 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPruM, NpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUpPOBKY 3aKOHa U
3aIlMChIBaTh €M0 MaTEMATUUECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MNPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1-2
JIOTHYECKHX IIaroB C ONOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3UUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemate pacuéTHble 3anauyd B 1—2 fAeWCTBUA, HCIHOJB3Ys 3aKOHBI M
(dopMyIibl, CBs3bIBaKOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH Pacu€Thl, HaXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIeHUs 3a]a4, OLIEHUBATh PEaTHCTUYHOCTh
MOJTy4E€HHOM (PU3NUECKON BEIUYNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(bU3MYECKUX METOJI0B, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPAEMOE
Npeanojgoxkenne  (TMmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/IBI 10 €T0 PE3YJIbTATaM;

OPOBOAMTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBJICHUN WU
duznyeckux CBOWCTB TeJ: (dbopMyIMpOBaThH IpOBEpsiEMbIE
MPEANOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYA0BAHMS,
3aMKChIBaTh XOJ1 OMbITa U (POPMYITHPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MacChl TeEIa,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBaTh IOKAa3aHUA MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUYECKON BEIUYUHBI OT
ApYrod € HCIOJb30BAHUEM MPSAMBIX H3MEPEHHUH (3aBUCHMOCTH NYTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHU [BHKEHUS TENA, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KadyecTBa 00pabOTKU MOBEPXHOCTEN Tell
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IJIOLAAN COPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOTpYKEHHON YacTH TeJa U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTHU



OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUM
MJIaBaHusl TeJ, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEIOBAaHUA, COOMpAaTh YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIEIysl MPeNIoKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BUIE
MPEAIOKEHHBIX TaONMuIl U TpaduKoB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICJIOBAHMS,

NPOBOJANTH KOCBEHHBIE H3MEpEeHHs (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUila TPEHHS CKOJIBKECHHUS,
JAaBJICHWE  BO31yXa, BHITAIKUBAIONIAs CHJIA, JeHCTByIomas  Ha
HNOrpyXEHHOE B JKHUJIKOCTh Te€NO, KOA((UUMEHT MOJIE3HOTO JEeHCTBUS
MPOCTBIX MEXaHU3MOB), CHEeAys MPEIOKEHHON WHCTPYKIMH: TpU
BBITIOJTHEHUH HW3MEPEHUI CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYUHBI,

COOJTI0IaTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH IPH paboTe ¢ J1abopaTOPHBIM
o0opyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS TPUOOPOB U TEXHHUUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IUHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phluar, MOJABUKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUNTIOCKOCTH;
XapaKTepHU30BaTh TPHUHIMIBI  JACHCTBUS HW3YYCHHBIX MPHUOOPOB M
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
MNOJIINITHAKY, YCTPOWCTBO BOJOIMPOBOJA, THUAPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOM HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUM M HEOOXOJMMBbIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAaKTHYECKOTO HCIOIB30BaHUs (DU3MUECKUX 3HAHWW B IOBCEIHEBHOMN
KU3HU 1151 oOecriedeHns 0e30MacHOCTH IpU oOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOCHUSA
HOPM SKOJIOTUYECKOT0 MOBEJEHUS B OKPY>KaIOILIEH CpeJie;

OCYUIECTBJIATH OTOOpP HWCTOYHMKOB HH(popmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HAaHUW © TYTEM CpPAaBHEHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(OpPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJI0OCTOBEPHOW;

MCIIOJI30BaTh MPHU BHITIOJHEHUH YYEOHBIX 3aIaHUM HAYYHO-TIOIMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJAEP)KAaHMs, CIPABOYHBIE MaTEpHAIbI,
pecypchl cetu MIHTepHET, BIaAeTh MpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3oBanus HHPOPMAIIUU U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;



® C031aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALMH (PU3HUYECKOTO COJIEpKaHUs, B TOM
yyciie MyOJIMYHO JIeJaTh KpaTKUE COOOIIEHUS O pe3yjbTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OSTOM TPAMOTHO HCIOIB30BAThH
W3YUYCHHBIA TIOHATUMHBIMA ammapatr Kypca (U3UKH, COMPOBOXKAATh
BBICTYIUICHUE ITPE3EHTALINEH;

® [IpU BBHIMOJHEHUU YUYEOHBIX MPOCKTOB M HCCIEIOBAHUN PpaCIpECNsTh
00S3aHHOCTH B TPYMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3a/JadyaMu,
CIEIUTh 3a BBINOJHEHUEM IIJIJaHA JCUCTBUM, aJeKBaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJaJ B  JACATEIBHOCTh  TPYIIbI, BBICTpAUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K xonIy o0yuenus B 8 Kjacce mpeIMEeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

® CMOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTANIMYECKUE U
aMmopdHble Tena, HACHIIEHHBIMH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsil, JIIEKTPUUECKOE T0JIE, POBOJHUKHI
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;

® pa3nuyarh SBJICHUS (TEIJIOBOE pacCUIMPEHHE U CXKaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHHUE, KaMWUISPHBIE SIBJICHUS, UCIIApEHUE,
KOHJIEHCAlUsl, IUIaBJIEHUE, KpUCTauIM3auus (OTBEpAEBAaHUE), KHUIIEHHE,
Terionepeaaya (TemIoNnpOBOJHOCT, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3alus T, B3aUMOJECUCTBUE 3apsA0B, NEUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO MOJISi HA MPOBOJIHUK C TOKOM, 3JE€KTPOMArHUTHAsT UHAYKIUS)
[0 OINHCAHMID MX XAPAKTEPHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

® pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3WYECKUX SIBICHUH B
OKpYXalollleM MHpE, B TOM 4YHuCiIe (U3MUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIpHbIC SBICHUS B TPUPOJIE,
KpUCTaulbl B mpupoae, uznydyenne ConHia, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra, JIEKTPUUECKUE
ABJICHUsSI B aTMocepe, IEKTPUUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, Jpedd MOTI0COB, pOidb MAarHUTHOIO MOJS JUIS KU3HM Ha
3emiie, NOJSPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33]1a4y B
y4eOHYI0, BBIJCNSTH CYHIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBJICHUU;



® OMNUCHIBATh U3yUEHHBIC CBOMCTBA TN M (PU3UUECKHUE SIBICHUSA, UCTIOIB3YS
¢busnyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsi, KOJTUIECTBO
TEIUIOTBI, YJEIbHAas TEIUIOEMKOCTh BEIECTBA, YyJACIbHAsA TEIUIOTA
IUIABJICHUS, YJIeNbHAsl TEMJoTa MapooOpa3oBaHUs, YJENIbHas TEIUIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU
MAIllHBI, OTHOCUTEJIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUja TOKa, DJIEKTPUYECKOE HANPsKEHUE, CONPOTHUBIICHUE INPOBOJHHUKA,
YAEIbHOE  CONPOTHMBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTO  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBAThH
bu3nyecKuit CMBICT MCHOJB3YEMBIX BEIHMYHUH, 0003HAYEHHS] M €IMHHULIBI
¢u3nyecKuX BEJIWYUH, HAXOIUTh (HOPMYJbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapUuKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

® XapaKTEepHU30BaTh CBOWCTBA Te€J, (PU3UUYECKUE SIBICHUS U TPOLECCHI,
WCIIOJB3Ysl OCHOBHBIE IOJIOXKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUU
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIUU NOJIEH (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJi yyacTKa LelH, 3aKOH
Jixoyns—JleHna, 3aKOH COXpaHEHUsl JHEpPrud, IIpU OTOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATH €r0 MAaTEMAaTHYECKOE
BBIPAXKECHUE;

e OOBACHATH (U3NYECKHE NPOLECChl U CBOMCTBA TE€d, B TOM YUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOI'O XAPAKTEpa: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 IOrndecKux
1aroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUU,
bu3znyeCKuX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pemarb pacyéTHble 3aJaud B 2—3 JEWCTBUS, HUCHOJIb3Yysl 3aKOHBl U
dbopMyIibl, cBs3bIBatOLME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIn3a
yCIOBUS 3aadd 3allMChIBaTh KPATKOE YCJIIOBHUE, BBISABIATH HEAOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOUpATb 3aKOHBI U (HOPMYJIbI,
HEOOXoAuMbIEe Uil €€ pElIeHHs, MPOBOAUTH pacy€Tbl U CPABHUBATH
MOJyYE€HHOE 3HaUYeHUE (PU3NUECKON BETMUUHBI C U3BECTHBIMH JTAHHBIMU;

® pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh HNpU I[OMOIIU
(Gu3NYECKUX METOJIOB, MCIIONIb3Ys OMHCAHHUE HCCIIEOBAHUS, BBIIEIATH
[IPOBEPSAEMOE  MPEAIIOIOKEHUE, OLEHUBATh IPAaBWIBHOCTh IOPsJIKa
IIPOBEJICHUS UCCIIEIOBAHUS, JENATh BEIBOBI;

® [IPOBOJIUTH ONBITHI MO HAONIOACHHIO (PUBMYECKUX SBJICHUW WIH
(U3HYECKUX CBOMCTB Tell (KaMWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOLEcca OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT IBeTa M3Iydarollei (IOriouaromiei)



MTOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbI OT TEMIEPATYPbI KUIKOCTH U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEd ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO TOJIE Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DdJEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMyIHpOBATH
MpOBEpseMbIe MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUs, ONMMUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;
BBIMIOJHATh  MOpPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (DU3MYECKUX BEJIMYWH, CPABHUBATH
pE3yNbTaThl UBMEPEHUN C YUETOM 3aJJaHHOM aOCOMIOTHOM MOrPEIHOCTH;
MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEJIUUMHBI OT
Ipyrod ¢ HCHOJb30BaHMEM MPSMBIX HU3MEpPEHHil  (3aBHCHUMOCTH
CONPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJH IONEPEYHOrO
CEYEHMsI U yAEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOIHHUKA, CHUJIBI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJHMK, OT HANpsOKEHUS Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TIOCHEOBATEIbHOIO M NapaJyIeIbHOTO  COEIMHEHUN
MIPOBOJHUKOB): IJJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIENysl MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yibTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEA0BAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUsd (U3MYecKux BeIUYUH (yAenbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBJIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IUIAHUPOBATh H3MEPEHHs, COOMpAaTh
AKCIIEPUMEHTAJIbHY YCTaHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUU, U
BBIUYUCIISATh 3HAUEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

XapakTepu30BaTh TMPUHIMUMNBI  JEUCTBUS HU3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA KX ONUCaHUA (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOHHA, aMIIEPMETD,
BOJIBTMETP, CUETUMK JIIEKTPUUYECKOW SHEPIUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPHI, HArpeBaTENIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUS O CBOMCTBAX (DM3MYECKUX SIBJICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThbIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIhHBIC
npuboOpsl MO CXeMaM HM CXEMaTHYHBIM PHUCYHKaM  (KUIKOCTHBIN



TEPMOMETP, TEPMOC, ICHUXPOMETP, TMTPOMETP, ABHUraTElb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABJISATh CXEMBbI JJIEKTPUUECKHUX
Henen ¢ mocjaeAoBaTebHbIM U MapaliiebHbIM COEIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMS JIEMEHTOB AIEKTPHUECKUX LIETIEH;

® TpPUBOAUTH MpUMEpbl  (HAXOAWTh HWHGPOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH TP OOpallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3J0POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEAEHUS B OKPY KaIOILEH CpeE;

® OCYLIECTBIATh MOUCK HHpOpMauu (U3HUYECKOr0 COJAEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H TYyTEM CpPaBHEHHUS
JOTOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  HMH(POpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBOM MITH MOXKET ObITH HEJOCTOBEPHO;

® UCIIOJIb30BaTh MPHU BBHINOJIHEHUH y4E€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO  COJAEPKAaHMs, CIPABOYHBIE MaTEpHAIbI,
pecypcbl cetr MHTEpHET, BiageTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

® Co03/1aBaThb COOCTBEHHBbIE NMHCHMEHHBIE W KpPAaTKHE YCTHbIE COOOILEHUS,
0606mass wmHDOpPMALMIO M3 HECKOJBKUX HCTOYHHKOB (DHU3NUECKOTO
collepKaHUsl, B TOM 4YHCJIEe MYOJIMYHO TPEACTaBIATh PE3yJIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, P 3TOM T'PaMOTHO
UCIIOJI30BaTh W3YYEHHBbI NOHATUIHBIA anmapat Kypca (QU3UKH,
COINPOBOXK/IaTh BBICTYIUICHHE IIPE3EHTALNEM;

® IpU BBHINOJHEHUH YYEOHBIX MHPOEKTOB U MCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUH C
MOCTAaBJICHHBIMU 33/1a4aMU, CJIEIUTDH 3a BBHIMOJIHEHUEM IUTaHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JESTENbHOCTb IPYIIIbI, BEICTPANBATh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koHIy o0yueHus B 9 Kjacce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

® [UCIOJB30BaTh IMOHATHA: CHCTEMa OTCuU€ra, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBHXKEHHS, AePOpMaLIHs
(ynpyrasi, mnjacThyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, a0COJIIOTHO TBEPJOE TENO,
LEHTP TSHKECTH TBEPJOTO Tella, paBHOBECUE, MEXAHUUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1albHO30PKOCTbD,



CHEKTpPbI UCIYCKaHMs U MOTJOUIeHUs, anb(da, OeTa- U raMMa-u3IydeHus,
U30TOIBI, SIIEPHAsT DPHEPTETHKA;

pa3nuyarh sBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHHE, PAaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
najJicHue TeJ, PAaBHOMEPHOE JIBIKEHHUE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TeJ, pEaKTUBHOE ABIDKEHHE, KojeOaTelbHOE ABM)KEHHE (3aTyXaollue U
BBIHY/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE ABM)KEHHE, OTPaKEHUE
3ByKa, NPSMOJMHEHHOE PpacHpOCTpaHEHUE, OTPAKECHHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe OeJIoro cBeTa B
CIEKTp M CJIOXEHHE CHEKTPaJbHBIX IBETOB, MJHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOro CIIEKTpa
U3JTY4EHHs1) TI0 OTMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIINX JaHHOE (PU3UUecKoe SBICHHE,

pacmo3HaBaTh TMPOSIBICHHE H3YyYEHHBIX (U3HUECKUX  SBICHUN B
OKpy’XaromeM Mupe (B TOM uHciae (PU3NYECKHE SBICHUS B MPUPO/IE:
NPUJIUBBI U OTIUBBI, IBHKEHUE Tu1aHeT COJIHEUHOM CUCTEMBbI, peaKTUBHOE
IABIDKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHNE, CEUCMUYECKHE BOJHBI, I[yHAMH, 05XO, IIBETa Te,
ONTUYECKUE SIBICHUSA B MPHUPOJE, OMOIOTMYECKOe NEHCTBUE BUAMMOTO,
yJIbTPapUOJIETOBOIO M PEHTICHOBCKOTO M3JIyYEHHUH, €CTEeCTBEHHBIN
paIuOaKTUBHBIM (HOH, KOCMHYECKHE IY4H, PaJUOAKTUBHOE HU3IyUYCHUE
NPUPOIHBIX MHHEPAJIOB, JCHCTBHE pPATMOAKTHUBHBIX W3ITy4YeHUH Ha
OpPraHM3M YeNOBEKa), MPHU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOWMCTBA (NMpU3HAKU) (PU3MUECKHUX
SIBJICHUH;

OIMCHIBATh M3yUYCHHbIE CBOICTBA TeNl U (PU3MUECKUE SIBICHUS, UCIIOIb3YsI
¢u3nueckue BeTMYMHBI (CpedHsSsI M MTHOBEHHAs CKOPOCTb Tela IpH
HEPaBHOMEPHOM JIBIKEHUH, YCKOpPEHHE, MepeMelIeHrue, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TpPEHUs, CWJIAa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIbI,
MexaHudeckas paboTa M MOLIHOCTb, NOTEHIMAJIbHAs DSHEPrus Tela,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMATIbHASI DHEPTUS CXKATOU
OPYXKHUHBI, KUHETUYECKash JHEPrusi, MOJHAs MEeXaHHYecKas DSHEpIusd,
NEPUOJ U YacToTa KoseOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETa, IOKA3aTelb MPEIOMIICHUS CPeJibl), IPU OMHCAHUU
NPaBIJIBHO TPAaKTOBAaTh (U3MUECKUNW CMBICT HCHOJIB3YEMBIX BEIWYHH,
00O3HAUYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYI0 BEIMUYUHY C APYTUMH BEJINYMHAMU,
CTPOUTH TPAPUKH U3YUECHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETUYMH;



XapaKTepU30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
IOPUHLUI CYNEpPHO3ULMN CHUJI, NPUHLIUI OTHOCUTENbHOCTU ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETa, 3aKOHBI COXPaHEHHsI 3apsS0BOTO U MaCCOBOTO YHCEI
IOpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOTUYECKHUX
1aroB C ONOpod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBJIICHUU,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacyéTHble 3aJaud (Omuparolmuecss Ha cucremy w3 23
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (pU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHaM3a YCJIOBHUS 3aJaud 3alMChbIBATh KPATKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEHICHUs, IPOBOAUTH PACUETHI U
OLICHWBAaTh PEAJMCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nuecKoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEHINTh MPH TOMOIIU
(bU3NYECKUX METOJIOB, MCIIONB3YsS OMHCAHHWE WCCIICIOBAHMS, BBIICIATH
IpOBEPSIEMOE TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS]  MCCIEJAOBAaHUA, JeNlaTh  BBIBOJbBI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIIBITOB;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBJICHUN WU
¢bu3nUecKux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs HPHEPrUH, 3aBUCHUMOCTh NEpHUoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/II MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHUs NpeaMeTa B coOHMparomeit
JUH3Ee, HAOMIOJeHHE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB M3IyUECHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0OpyJ0BaHUsl, ONWUCHIBAaTh XOJl OMNbITAa M  €ro  pe3yJbTaThl,
(dhopMyIHpOBaThH BHIBOIHI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAaYeHUEe U3MepAeMON BeNMUYMHBI ((POKYCHOE pPACCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO IPHbOpa);



MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHU (3aBUCHMOCTh MYyTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HaudajdbHOM CKOpPOCTH, Mepuoia
KOJI€OaHWI MaTeMaTHu4ecKoro MasTHHUKA OT JJWHBI HUTU, 3aBUCHUMOCTHU
yrila OTPpaKEHHUs CBETa OT yTIJa MajeHUs W yria MPeIOMJICHUS OT yIJia
nMajieHus): IUIAHUPOBAaTh HCCIEAOBAHHWE, CaMOCTOATEILHO COOMpATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHMOCTHU
bu3NYecKUX BEIMYMH B BUAE TaOIUIl U TpaduKoB, JeNaTh BBIBOJABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJIUThE KOCBEHHBIC W3MEPCHHS (U3MUECKUX BEIWYUH (CPEIHSS
CKOPOCTh H YCKOpEHHE TeJla TPH PABHOYCKOPCHHOM JIBIDKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOADPHUITMEHT
TPEHUSI CKOJBXKEHUS, MeXaHudeckas paboTa W MOIIHOCTb, YACTOTa H
nepuosl KojeOaHWi MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHHUKOB,
ONTUYECKasl Ccuja coOuparoleid JIUH3bI, pPAJAUOAKTUBHBIA  (OH):
MJIAaHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATD U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIMH, BBIYUCISATD
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATh MOJIYYCHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHUI;

COOJTI0IaTh TIpaBUJIa TEXHUKN 0€30MaCHOCTH IpH paboTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKAa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO S/APa;

XapaKTepU30BaTh TMPHUHIMIBI JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMHUCAaHUSA (B TOM YHCIIE:
CIUIOMETP, MATYNKU TIOJOKCHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEpUCKOl, (HOToammapar, ONTUYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH UM  HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

MCITIOJIB30BATh CXEMbl U CXEMATHUYHBIC PUCYHKH MU3YYCHHBIX TEXHUUYECKHX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKHX TMPOIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHUI B IIIOCKOM 3epKajie M cOOMparouieit JINH3E;
MPUBOJNTh  MPUMEpPHl  (HAXOAUTh  WHMOpPMAIMI0O O  TPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (U3MUECKHX 3HAHUN B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH TP OOpaIIeHuH ¢ MPUOOpaMu U



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOJIOACHUSA
HOPM KOJIOTUYECKOTO MOBEJCHMSI B OKPYIKaIOLLEH cpeie;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (QU3NYECKOTO COACpKAHMUS B
WHuTepHeTe, caMOCTOATENBHO (GOPMYJINPYS MOMCKOBBIN 3aIIpOC, HAXOAUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH MOyYeHHON MH(pOpManu Ha OCHOBE
UMEIOUINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN Y4€OHBIX 33aJlaHUN HAYyYHO-MOMYJISIPHYIO
JAUTEepaTypy (PU3MUECKOrOo  COAEpKAHMs, CIPaBOYHBIE MaTepHaIbl,
pecypcsl ceTu VIHTepHeT, BIaAeTh NpuéMamMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COJEpiKaHus,
nyOJIMYHO MPEICTABIATh PE3yIbTaThl IPOEKTHOM MIIM UCCIeI0BATENbCKON
JESTeNbHOCTH, MpPH O3TOM TIPaMOTHO  MCIOJNb30BaThb  HM3yYEHHBIN
NOHSATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHWE TIpe3eHTaIlMed C y4ETOM OCOOEHHOCTEH ayJauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoangecTBO yacoB
Ne HauMeHoBaHue pa3iesioB U TeM JuieKTpOHHBIE (U poBbIE)
Konrpoasbnsie | IIpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Paznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAKOLIEr0 MUPa
1.1 ®dusuka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnueckue BEINUUHBI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBEeHHOHAYUYHBI METO/T TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3pen 2. [lepBoHayaibHble CBeleHNs 0 CTPOCHHH BelleCTBA
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHME 1 B3aUMOJEHCTBIE YaCTH
2.2 A a 1 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.eds0o0.ru/ONOV1XY1K
Uroro no pazgeny 5
Paznen 3. /IBu:keHUe U B3anMoaeiicTBHeE TeJl
3.1 Mexannueckoe ABIKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, II0THOCTh 4 1 https://m.edsoo0.ru/GXPU4MTS5P
3.3 Cuia. Bune! cunn 14 1 2 https://m.eds00.ru/9RNDRUONW
Uroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
4.1 JHasnenue. [lepenaua naBneHus TBEPABIMU 3 https://m.edsoo.ru/XODW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/UDCTC8RJD

TCJI1aMU, )KUAKOCTIMH U ra3aMu

4.2 JlaBneHue xKuJIKOCTU 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/T7134SXNO
4.4 HeHCTBIfe PRHAROCTH 1 rasa fa 7 3 https://m.edsoo.ru/NFE60OY 8NK
NOrpy’EHHOE B HUX TEJIO

Uroro no pazgeny 21

Pa3nea 5. PaGora 1 MOIIHOCTB. DHEpPrus
5.1 Pabora u MoutHoCTh 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocTeie MexaHU3MBI 1 https://m.edso0.ru/504NQXKX9
5.3 Mexanudeckasi SHEpPTus 4 1 https://m.edso0.ru/G30454EMT

Hroro no pasneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O0 68 12

I[TPOTPAMME



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/2MVXZ0KL4

8 KUIACC

KoauvecTBo yacoB
HaunMeHoBaHMe pa3/iesioB U TeM DJIeKTpOHHbIe (HU(pPOBbIE)
Ne i/ Konrpoasnsie | IIpakTHyeckue
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paspnen 1. TenioBble siB1eHus
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TerutoBble poueccsl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no paszneny 28
Pasnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE
2.1 p p f[ p 7 1 https://m.edsoo.ru/R4QORCTQ4
Tea U UX B3aUMOJICICTBUE
2.2 IToCTOSIHHBIN PTEKTPUUECKUNA TOK 20 2 7 https://m.edsoo.ru/PBOQBOWS2B
2.3 MarsuTHbIC SIBICHUS 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DJNIeKTpOMarHuTHasi UHIYKIUs https://m.edsoo.ru/7QOD8EL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R8QZNCIPM

9 KUIIACC

KoaunvecTBo yacos
HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHbIe (HU(POBHIE)
Ne i/ Kontpoasbnsie | IlpakTHyeckue
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3zpnen 1. Mexanuveckue siBJICHUSA
MexaHudeckoe ABHKEHUE U CIIOCOOBI €ro
1.1 A 10 1 https://m.eds0o0.ru/CEOGHRGTL
OMHCaHUs
1.2 BzauMogeiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUsI 10 3 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJie0aHUS U BOJHBI
2.1 MexaHudeckre KojaeOaHus 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHnuveckre BOTHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS0
Uroro no pazgeny 15
Pa3pnen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIEeKTPOMAarHuTHOE MOJIE U
3.1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMArHUTHBIE BOJIHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUSA
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIun3el 1 onTHYecKue MpUOOPHI https://m.edsoo0.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo0.ru/2Z5AHODTO



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/CEOGHRGTL

Hroro no paszneny 15
Pa3pnen S. KBanToBbI€ SIBJICHUSA
"
5.1 CTYCRAHHE 1 HOTIOMEHHE cBeTa 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CrpoeHune aTOMHOTrO s1pa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHbie peakuumn 1 https://m.edsoo.rt/TMMVY9VSF
Uroro no pazgeny 17
Pasnea 6. [loBTopuTebHO-00001aI0IIM I MOYJIb
6.1 IToBTOpeHue n 0600IIEHNE COEPIKAHMS 9 ) hitps://m.cdsoo.rw/JKOXVISBE
Kypca Qpu3uku 3a 7-9 kinacc
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I1O0 102 27

[TPOT'PAMME



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/BK5E4AQQ8




INIOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHBIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE PeCypChI

®duszuka — HayKa 0 IpUpo/Ie.
SBnenus npupoibl. Pu3ndecKre
SIBIICHUS

https://m.edsoo.ru/35YPBIWSK

MexaHndecKkue, TEIIOBEIC,
AJIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/116U53L6H

du3nyecKue BEINIUHbI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

VYpok-uccnenoBanue
"U3mepenue Temneparypsl npu
MTOMOUIH KUIKOCTHOTO
TEPMOMETPA U AATUUKA
TeMIeparypbl”

https://m.edsoo.ru/VQGCNSIMP

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Y4aIOT
npuponay. EcrecTBeHHOHayUYHbIN
MeTo] mo3HaHus. OnucaHue
(bu3NYECKUX SIBIICHUH C
MTOMOIIBIO MOJIeNei

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenosanue "[Iposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
IapyKa, TyIIEHHOTO

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



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/35YPBIW5K

TOPU30HTAIBLHO, TEM OOJIBIIIE,
4yeM OoJIbIle BhICOTa IMycKa'

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE UCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5SPU40LYR

I[BI/I)KGHI/IG qaCTull BC€IICCTBA

https://m.edsoo.ru/HQ31SN1F3

Ypok-uccnenoanue «OnbITHI
10 HAOJIIOIEHUIO TEIUIOBOTO
pacIIUPEHHSI Ta30BY

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHbl€ COCTOSIHUS
BEIIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3aumocBs3p Mexy
CBOIMCTBaMH BEIIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX U UX
aTOMHOMOJIEKYJISIPHBIM
cTpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI

https://m.edsoo.ru/AWM 1DBI48

12

MexaHuuyeckoe IBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo0.ru/3W6CCIHB1

13

Ckopoctb. Enunuie! ckopoctu

https://m.edsoo0.ru/29GPTJAKL

14

Pacuer nytu u BpemeHu"
JBYKEHUS

https://m.edsoo.ru/
PVHMNWAUA

15

WNuepuusi. 3akoH UHEPIUY.
B3auMoeiicTBuE TEI Kak
MPUYMHA U3MEHEHUS! CKOPOCTH
JBUKCHUS TEI

https://m.edsoo.ru/KX5510IBX

16

IInotHOCTE BemiecTBa. Pacuer

https://m.edsoo.ru/0S71X3DPS



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/KX5510IBX
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Macchl ¥ 00BbeMa Teja 110 €ro
[UIOTHOCTH

17

Jlaboparopnas pabota
«OnpeneneHue MIOTHOCTH
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenne 3aga4d no teme
"[TnoTHOCTH BemecTBa"

https://m.eds00.ru/5SO0DYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoieiicTBus Ten. Cua
yIpyroctu. 3akoH I'yka

https://m.edsoo0.ru/NV56FY1G2

20

Jlaboparopuas padota
«/3yueHne 3aBUCUMOCTH
pactspkeHus (nedopmannn)
NPY>KUHBI OT PUIIOKEHHON
CHLTBD»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune tarorenusa. Cuna
TAXKECCTU

https://m.eds00.ru/OCWIXFNQE

22

CBsI3b MEXK]y CHUJION TSAXKECTU U
Maccoii Tena. Bec Tena.
Pemrenne 3amau mo teme "Cuia
TSDKECTH"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TsKecTH Ha ApyTUx
maHerax. Gusnueckue
XapaKTePUCTUKH TUTAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. JlunamomeTp

https://m.edsoo.rw/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edso0o0.ru/UAO01ISQ8RE

26

CrnoxxeHue IByX CHII,
HaIIPaBJIEHHBIX 110 OJTHOMN

https://m.edsoo.ru/L6SNUZVZSY
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npsMoii. PaBHoielicTByomas
CHIT

27

Pemenue 3amgau no reme
"PaBHoneiicTByroMIast cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpCHI/Ie CKOJIBKCHUSA U TPCHUC
ITOKOA. TpeHI/IC B IpUpOAC U
TCXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

Jlabopartopnas pabota
«M3yveHune 3aBUCUMOCTH CHITBI
TPEHUS CKOJIBKEHUS OT CHJIBI
JaBIICHUSI U XapaKTepa
COIPHUKACAIOIINXCS
MOBEPXHOCTEH

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3aga4d no temam: «Bec
Tenay, «I'padpuyeckoe
n3o0paxeHue cumy, «CUIb,
«PaBHOACHCTBYIOIIAs CHID)

https://m.edso00.ru/TO9V639RZF

32

KoHTponbHas paboTa mo TeMam:
«MexaHn4ecKoe JBHUKCHHUEY,
«Macca, I0THOCTBY, «Bec
tenay, «['padbuyeckoe
n3zo0paxeHue cumy, «CUIIbD)

https://m.edsoo.ru/P4ROSWE4D

33

JlaBrierne. Crioco0bl
YMEHBIIICHUS U YBEITNICHHS
JaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBrenue raza. 3aBUCUMOCTh

https://m.edsoo.ru/544YMX9WR
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JlaBJIEHUs Ta3a oT 00bEMa,
TEMIIEPATypPhI

35

Ilepenaya naBineHus TBEPALIMU
TCJIaMU, XKUAKOCTAMHU U Ira3daMu.
3axoH [lackans

https://m.eds00.ru/CG5SPOSNWO

36

I[aBJICHI/Ie B XXUJKOCTH U Ta3sc,
BBI3BAHHOC IIGfICTBHGM CHJIbI
TAXKCCTHU

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3amay 1o teme
«JlaBieHure B )KUAKOCTH U rase.
3axoH [Tackansgy»

https://m.edsoo.ru/UHHC5SRB6W

38

Coobmaromuecst cocyapl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mpapaBanyeckuit mpecc

https://m.eds00.ru/67X2LF396

40

Manowmetpsl. [TopuineBoi
KHUJIKOCTHBIN HacocC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emun. [Ipuanns
CYILIECTBOBAHMS BO3yIIHON
00010ukH 3eMJIH. 3aBUCUMOCTD
aTMOC(EepHOTO TaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Boznyxa. AtmocdepHoe
JaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

W3mepenue atmochepHoro
nasnenust. OnsiT Toppuuenau

https://m.edsoo.ru/2I183TIPD4

44

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJICHHUA OT BBICOTHI HA/|
YPOBHEM MOpSI

https://m.edsoo.ru/Y WIFWMZIJ



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

BapomeTtp-anepoun.
ATMocdepHoe 1aBiIeHHE HA
pa3IMYHBIX BBICOTaX

https://m.edsoo.ru/WBNXTP7GR

46

Pemenue 3aga4d no teme
"ATtmocdepHoe naBneHue”

https://m.edsoo.ru/YWVWLS5TA1

47

JlericTBHE )KMAKOCTH U ra3a Ha
IIOIPY’KEHHOE B HUX TEJO.
ApxumeznoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopartopnas pabota
«Ornpenenenre BhITAIKMBAIOIIEH
CHUJIBI, ICUCTBYIOIIIEH Ha TeJo,
MOTPYKEHHOE B KHUJIKOCTH

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTtopHnast pabota 1o Teme
«Uccnenosanue 3aBUCUMOCTU
Beca Teja B BOJIe OT 00hEMa
MOTPY>KEHHOM B KUIKOCTh YaCTH
Tena

https://m.edsoo.ru/OUOBGKKSW

50

IlnaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopartopHnas pabota
"KonctpyupoBaHue apeoMeTpa
WJIM KOHCTPYHUPOBAHUE JIOJKH U
OIpeeIICHUE €€
Ipy30M0bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amau mo remam:
«IlmaBanue cyos.
Bo3nyxomnaBanuey, «JlaBinenue
TBEPJBIX TEN, )KUIKOCTEN U
ra3oB»

https://m.edsoo.ru/R7VHLA60Q



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW
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https://m.edsoo.ru/WBNXTP7GR

53

Mexanuveckas pabora

https://m.edsoo.ru/1YIR6J7L5

54

MorHocTs. EquHuns:
MOII{HOCTH

https://m.edsoo.ru/4UUXIHR1X

55

Ypoxk-uccinenoanue "Pacuér
MOIIIHOCTH, Pa3BHUBAEMOM MpH
noabéMe 1o Jiectaure"

https://m.edsoo0.ru/GDB065558

56

IIpoctele MexaHu3MBI. Phruar.
PaBHOBecue cun Ha peiuare

https://m.edsoo.ru/8YRUOUGS?2

57

Konrponsnas padora no teme
«/laBiIeHHE TBEPABIX TEI,
KHJIKOCTEH U ra3oBy /
Bcepocculiickas npoepodHast
pabota

https://m.eds0o0.ru/DWLOWQXQZ

58

PesepBHblii ypok. Pabora c
TeKCTamu 1o TeMe «JlaBieHue
TBEPABIX TEJ, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
poBepoyHasi paboTa

https://m.edsoo.ru/RFCSYB9FS8

59

Pbruaru B Texnuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHit
paBHOBECHSI phlUara»

0.5

https://m.edsoo0.ru/KR7VOIXUT

60

Pemenue 3agay mo teme
«YCHOBI/IFI paBHOBGCI/Iﬂ pmqara»

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuuent noneznoro
NEMCTBUS MEXaHU3MA.
JlaGopatopHas pabota
«M3mepenne K11/ HaknoHHOM

0.5

https://m.edsoo0.ru/4AYEYZDMW



https://m.edsoo.ru/4AYEYZDMW
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https://m.edsoo.ru/GDB065558
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IIJIOCKOCTH»

62

Pemtenue 3amad mo reme
"Pabota, momHocTs, KIT/T"

https://m.edsoo.ru/VF5XBQLVS

63

MexaHuueckas OHCPIUA.
Kunernueckas u INOTCHIMAJIbHAaA
SHEPIusa

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHUS
MEXaHWYECKON IHEPTrUun

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 1O TEME
"DKcneprMeHTaIbHOE
onpeereHue N3MEHECHUS
KUHETUYECKON U
MOTEHIIMATBLHOM SHEPTUU NPU
CKaTBIBAaHUHU TEJIa TI0 HAKJIOHHOMN
MJI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTUD

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHbIii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe IBHKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepBHblii ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/MJJPGGSA3
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https://m.edsoo.ru/VF5XBQLVS

8 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KoHTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJieKTpoHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

OCHOBHBIE TTOJIOKECHHS
MOJICKYJISIPHO-KUHETUYECKON
TEOPHH U UX OTIBITHBIE
TTOATBEPIKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mogenu TBEPIOro, )KUIKOTO U
ra3o000pa3HOro COCTOSTHUM
BEIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OObsicHEeHHEe CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSTHHH BEIECTBA HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-
KHHETHYCCKOHW TeOpHHn

https://m.edsoo.ru/DJYTZQHS3

Kpucraimnmaeckune n amophHbIe
Tela

https://m.edsoo.ru/8G73PVM40

CMauuBaHue U KalmnJISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

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

TemnnoBoe pacumpeHue u
ckarue

https://m.edsoo.ru/I3N30OKS8L

Temnepatypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TCIIJIOBOT'O ABMIKCHUS YaCTHUI]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/5XSV6F15B
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Baytpennss sueprusi. CriocoObl
W3MEHEHUS BHYTPEHHEH SHEprUH

https://m.edsoo.ru/BBVCI9MH6

10

Bunel reruionepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koH(pepeHIHs
"[IpakTHYecKOE UCIOIBL30BAHUE
TEIUIOBBIX CBOICTB BEILIECTB U
MaTepUasoB B LEJAX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KomngecTBo TemIoTeL. Y aeIbHas
TCIIJIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

VYpaBHeHuUE TEIIOBOro OaaHca.
TennooObMeH U TemIoBoOe
paBHOBECHE

https://m.edso00.ru/P52QUVQJE

14

JlaGopaTopHas pabora
"UccaenoBaHue ABICHUA
TerooOMeHa Mpy CMEIIUBAHUN
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/FR2ZN6NSGV

15

Pacuer konnuecTBa TETIOTHI,
HEOOXOAMMOTO JIJIsi HarpeBaHUs
TeJa W BBIIEISIEMOTO UM TIPH
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaboparopHast pabota
"OnpeneneHue yaenbHOMU
TEIJIOEMKOCTH BeriecTBa"

https://m.edsoo.ru/40IT1ZJAH

17

9HeprI/I$I TOILIUBA. Y AelIbHAas
TCIUIOTAa CrOpaHusd

https://m.eds00.ru/683AIXY WS

18

[InaBneHue u oTBepIEeBaHUE
KPUCTANINYECKUX TEJL.

https://m.edsoo.ru/JHESA1PJF
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yI[eJ'IBHaﬂ TCII0TA IIJIaBJICHUA

19

JlabopaTopHas pabota
"OnpeneneHue yaenbHOMU
TETUIOTHI TUTaBJICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[Tapoo6pazoBanue u
KoHeHcanus. Mcnapenue

https://m.eds00.ru/CQG4DQKML

21

Kunenune. Y nensHas Temiora
nmapooOpa3oBaHus U
KOHJIEHCAllH. 3aBUCUMOCTb
TEeMITepaTyphbl KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BuiaxxHocTh BO3IYXA.
JlabopaTopHas pabota
"OnpeneneHne OTHOCUTEITHHOM
BJIAYKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3aa4 Ha OIPCACIICHUC
BJIA’JKHOCTH BO3yXa

https://m.edsoo0.ru/N4XJEXGAL

24

[IpuHIHIBI pabOTHI TETJIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO
CrOpaHHus

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TermoBoro aBurares.
TemnmoBble ABUTaTEIN U 3alllUTa
OKpYKarolieil cpeapl

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHEHUsI U
IIpEeBpaILeHUs DHEPTUU B
TCIUIOBBIX IMpoHeccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOM

https://m.eds00.ru/9AQ53CC7C



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/LCQXVHGHD

pabore o Teme "TeroBsie
aBieHud. I3MeHeHue
arperaTHbIX COCTOSTHUM
BellecTna"

28

KonTponbhas pabota no teme
"TennoBble SIBICHUS.
W3meneHne arperaTHeIX
COCTOSIHUI BeniecTna"

https://m.eds00.ru/0X03133KU

29

Dnektpuzaius Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/9E8SKDOQMD

30

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIUEH
U TIPU CONPUKOCHOBEHHUH"

https://m.edsoo.ru/JALQFK67]

31

BzaumopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNeKTpUYECcKoe MoJie.
HanpsixeHHOCTB
3IEKTpUYECcKOro nois. [Ipunnun
CYNEPIO3ULIMH FTEKTPUUECKUX
rosen

https://m.edso0o0.ru/N79CZGZ1J

33

Hocurenu snexkrpuyeckux
3apsA0B. DJIeMEHTapHBIN 3apsl.
Crtpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

ITpOBOTHUKY U JUAIEKTPUKH.
3aKOH COXpaHEHMSI
JIEKTPUYECKOTO 3apsiia

https://m.edsoo.ru/U8JR991PB

35

Pemrenne 3aaa4 Ha IPUMEHCHUC
CBOMCTB SJICKTPHUYCCKUX 3apsad0B

https://m.edsoo.ru/SXWWOSWIJ5



https://m.edsoo.ru/SXWWOSWJ5
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36

DIIEKTPUYECKUH TOK, YCIOBHUSA
ero cyuiecTBoBanus. McTouHuku
ANEKTPUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JIefCTBHS DTIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

VYpok-uccnenosanue "Jleiictue
3IEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKYU U TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUI TOK B METaJIaxX,
KHUJKOCTAX U ra3zax

https://m.edsoo.ru/E4COOOYPF

40

DneKkTpuyecKas 1enb 1 e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
peryiaupoBaHue CHIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HANIPSIKEHHUE.
Boasr™metp. JTabopaTopHas
pabora "H3mepenue u
peryinpoBaHue HanpspKeHus"

0.5

https://m.edsoo0.ru/X7P0JOFGH

43

ConpoTHuBieHNE TPOBOJAHUKA.
VY nenpHOE CONIPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/ESUO0SPC4G

44

JlaGoparopHas paboTa
"3aBUCUMOCTD IEKTPUIECKOTO
COIIPOTHBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, TUIOIAIN
MOTIEPEYHOI0 CEYEHHUS U
Marepuana"

https://m.eds00.ru/4JDA8GZNX

45

3aBHCHUMOCTH CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/IS1MP3J3M

HanpspkeHud. 3akodH Oma st
ydacTKa [enu

46

JlaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3nuCcTOpa M HAPSKEHUS Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

[TocnenoBarenbHOE U
MapaJyIENbHOE COEUHEHUS
MIPOBOJHUKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTopHas paboTa
"IIpoBepka npaBuiia CIOKECHUS
HanpsHKEHUU MpU
MOCIIEZIOBATEIbHOM COEIMHEHUU
JIByX pe3UCTOpOB"

https://m.eds0o.ru/VQ3VYPOTS8

49

JlabopaTopHas pabota
"I[IpoBepka npaBuia AJIs CUITBI
TOKa MPH MapalIeIbHOM
COEIMHEHHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pewrenue 3amad Ha npuMEHeHUe
3akoHa OMa /7151 pa3IngyHOro
COEJIMHEHUS IPOBOJIHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOI0 TOKa. 3aKOH
[xoyinsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTopHas paboTa
"Onpenenenne paboTsl U

https://m.edsoo.ru/VR92VE8IHA



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/X5THIN3RM

MOIITHOCTH 3JIEKTPUIECKOTO
TOKa"

53

DIEeKTPUYECKUE LIETIH U
MOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTostHHBIE MATHUTEIL, UX
B3aUMOJIEHICTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpoxk-uccienoanue "M3yuenue
HOJIEW IIOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
oJIe 3EMIIN U €r0 3HAYEHUE IS
JKA3HU Ha 3emiie

https://m.edsoo.ru/R3XXIJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DneKTpruUecKUe 3apsbl.
3apspKeHHbIE TeNa U UX
B3auMoercTBUs. [loCcTOSTHHBIN
AEKTPUYECKUH TOK"

https://m.edsoo.ru/RTAI1IBICS

58

KonrtponbHas pabora no teme
"DneKTpuUecKue 3apsbl.
3apsKEHHBIE TeJa U UX
B3auMozeiucTBus. [1oCcTOSHHBIN
AJIEKTpUYECKU TOK" /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHylit ypok. Pabota ¢
TekctaMu 1o TeMe "TlocToSHHEBIN

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM

AIEKTPUIECKUIN TOK" /
Bceepocculickas npoBepoyHas
paborta

60

OmnsIT Opcrena. MarautHoe
0JI€ IIEKTPUUECKOr0 TOKa
MarauTtHoe 1oJje KaTyIIKy C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpumeHeHne 31eKTPOMarHuToB
B TexHuKe. JlabopaTopHas
pabota "M3ydeHue neicTBus
MarHMTHOT'O T0JIs1 Ha IPOBOJHUK
¢ TOKOM"

0.5

https://m.edsoo0.ru/KG8XDIUWD

62

DeKTpOABUTaTEIb IOCTOSHHOTO
Toka. Mcnonb3oBanue
JIeKTpoABHUraTeneii B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcnopre. JJabopaTopHast
pabota "KoHcTpynpoBanue u
u3ydeHue paboTbl
aNeKTpoABUraTesns”

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

63

OnbiTel Papajes. 3aKOH
3JIEKTPOMArHUTHON MHIYKIIHH.
IIpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnekrporereparop. CrocoOs
MOJTYYSHHS DIIEKTPHIECKON
SHEPruu. DJIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTHH

https://m.edsoo.ru/LMI1C70D7A



https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/PC1DMV4ID

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DnexkTpuuecKrue U MarHUTHbIE
sIBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbHas padbota no teme
"DEeKTpUUECKUE U MAaTHUTHbBIC
SIBJICHHS "

https://m.edsoo.ru/APBXXTADS

67

PesepBHylit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemnoBrle
saBieHus"

https://m.edso0.ru/4B8GKYQ1X

68

PeseprubIit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHeIe
sBJjeHus"

https://m.edsoo.ru/ISHXLLTXX

OBILIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/GFS9PNC8B

9 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

Jara
U3ydeHust

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/ibHbIE pecypchl

MexaHndyeckoe IBIKECHHUE.
MarepuaiibHasi TOYKa

https://m.edsoo.ru/UP3I88VCD

CucreMa oTcueTa.
OTHOCUTEIBHOCTD
MEXaHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IIPSAMOJIMHEWHOE
JIBUYKEHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsAMOInHENHHOE
nBmxenue. CpenHss u
MI'HOBEHHAs1 CKOPOCTh

https://m.edsoo.ru/L043PYTGB

IIpssMonuHenHOE
PaBHOYCKOPEHHOE JABHKEHHE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocTb IpSAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTu

https://m.edsoo.ru/HXCDF3ZC8

JlabopartopHnast pabota
"OnpeneseHnue yCKOpeHus Telia
IIPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/1KKINJFOS8

CBo0Ooanoe mazieaue teix. OnbIT
Tanmunes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UP3I88VCD

PaBHOMepHOE nBHXKEHUE TTO
okpyxHocTu. [lepuoa n yactora

9 o https://m.edsoo.ru/PVRBIDTTH
obOpamenus. JInHeitHas U yrioBas
CKOPOCTH

EHTPOCTPEMUTEIILHOE

10 Henrpoctp https://m.eds00.ru/OSLFGWEFZY
YCKOpEeHHUe
Ile i 3akoH HrroTona. BekTo

11 PBbIH H HBIOTOR Top https://m.edsoo.ru/T4DTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 B https://m.edsoo0.ru/5SA28NGVEV
PaBHonelicTByOIIIas cria
Tperwnii 3akon HeroTona.

13 PETHH 3AKOH HBIOTOH https://m.edsoo.ru/XPFY G64RM
Cyniepnio3unus cui
P

14 CHICHHE 3a]1at Ha HPUMCHCHHC https://m.edsoo.ru/GEM2S4HK9
3akoHOB HreroToHa

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3aga4u no teme «Cuina

16 HHCHHE Sa7aT 1O TEM o https://m.edsoo. s u/HMLIAMNI12
YOPYTOCTH
JlaGopaTtopHnas pabota

17 «Onpenenenue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV 1
TPYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4WPRASI7
Pemenue 3amau o teme «Cuia

19 a https://m.edsoo.ru/PJDH2DCIT
TPEHHSD
JlaGopartopHnast pabota

20 "Onpenenenue ko3¢ huineHTa https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbKEeHUS"

21 Pemenue 3amay mo reme "3aK0HEI https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/PVRBIDTTH

Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

22

Cuna TSKEeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
Yckopenue cBOOOTHOTO TaJCHUS

https://m.edsoo.ru/MEETXGF6Q

23

Ypoxk-koupepenuus "/IBmxenue
TEJ BOKPYT TPAaBUTALIMOHHOTO
nentpa (CoJiHeUHasl cucTEMa).
lamaxkTukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemtenne 3amau o reme "Cuiia
TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.eds00.ru/VO2GVE8YAT

25

[TepBas kocMHueckas CKOPOCTb.
HeBecomocTs 1 meperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBeCHe MaTepuabHONW
TOYKH. AOCOIIIOTHO TBEPIIOE TETIO.
PaBHOBecue TBEpIOTO TENIA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuinsbl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCcHe maTepuabHONW
TOYKH. AOCOJIFOTHO TBEPIIOE TETIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHONW OCBIO BPAILICHUS.
MowmeHnT cuinsbl. LlenTp TsxecTn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenue 3amau o reme
"MowmenTt cuibl. Llentp Tsokectn"

https://m.edsoo0.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "MexaHuueckoe

https://m.edsoo0.ru/8D7SUVXS5J



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q

nBwxenne. Bzaumonencraue tea"

30

Konrponsnas padora o Teme
"MexaHH4eCcKOe IBHKEHHE.
BzanmoneiictBue Ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmmynsc Tenma. UMImyasc CUibl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3amau mo treme "3akoH
COXpPaHEHUs uMIyJsnca'

https://m.edsoo0.ru/LOQO6EH&8F9

33

Ypok-koHbepeHius "PeakTuBHOE
JIBUSKEHUE B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanuyeckas pabora u
MOIIHOCTH

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cuibl TsXKecTH, CUIbI
YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlaboparopHnast pabota
«OmnpeneneHre padbOThI CHITBI
TPEHUS TIPU PAaBHOMEPHOM
JIBYDKEHUH TeJa 10
TOPU30HTAILHON TTOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruu U paboTHI.
IToTrenumanbHas sHEPrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunetnueckas SHEPTru-. TeopeMa
0 KHHETHUYECKOH SHEPTUn

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUs YHEPTHUH B
MeXaHUKe

https://m.edsoo.ru/FMM2S69EB



https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/J1BOUJ2YG

40

JlabopartopHnast pabota
«W3y4eHue 3aKoHa COXpaHEHHUS
SHEPTUNY

https://m.edsoo.ru/0TVKEKIXB

41

KonebarenbHoe JABHXKXCHHE U €T'O
XapaKTCPUCTUKU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KoneoaHus.
BriHyKIeHHBIE KOJIeOaHMsI.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M 12

43

MareMaTnyecKkuil U py>KUHHBIN
MasiTHUKU

https://m.edsoo.ru/O71PZDM1 1

44

Ypok-uccnenoBaHue
«3aBHCUMOCTH IepUoaa
KoJie0aHu# OT )KECTKOCTH
MPY>XKUHBI ¥ MACCHIL IPy3a»

https://m.edsoo.ru/BACA6R4KS

45

[TpeBpatieHre sHEPTUU NpU
MEXaHUYECKUX KOJIeOaHUsAX

https://m.edsoo.ru/RPN7BU655

46

Jlabopartopnast pabota
«Onpenenenne 4acToThl U
nepuojaa KojaebaHui NpyKMHHOTO
MasiTHUKa»

https://m.edsoo.ru/FVIY2NUGC

47

Jlaboparopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHui rpysa,
IIOABCHICHHOI'O K HUTHU, OT MacCCHhI

rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexaunueckue BoaHbL. CBOKMCTBA
MEXaHUYECKUX BOJIH.
[Ipono0JibHBIE U IOTIEPEUHBIE

https://m.edsoo.ru/QHBQ3U5SXV



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/0TVK8KJXB

BOJIHBI

49

VYpox-koH(pepeHus
"MexaHUYEeCKHE BOJTHBI B
TBEpAOM Terne. CelicMuueckue
BOJIHEI"

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

50

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3ByKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienopanue
"HaOroneHne 3aBUCUMOCTH
BBICOTBI 3BYyKa OT YacCTOThI"

https://m.edsoo.ru/SRPRGGZVS

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI1 pe30HAHC

https://m.eds0o0.ru/AOY3HSN3G

53

Ypok-koHpepeHwus "YIIbTpa3ByK
1 MHQPa3BYK B IPUPOJE U
TexHuKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHus1. MexaHuueckue
KoJIeOaHMs 1 BOJHEL"

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

55

KonrponbHas padora no reme
"3aKOHBI COXPAHEHUS.
Mexanunueckue konebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

BJ'ICKTpOMaFHI/ITHOG I10JIC.
:‘)J'ICKTpOMaFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

58

Ypoxk-koupepenuus "lkana

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/6PN0HXSJA

AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
AJIEKTPOMArHUTHBIX BOJH JJIS
COTOBOH CBSI3H"

59

VYpok-uccrnenosanue "M3yuenue

CBOICTB OJICKTPOMArdMTHBIX BOJIH

C IIOMOIIBI0 MOOMIEHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemienue 3a/la4 Ha OIIpCACIICHUC
YaCTOTHI U AJIMHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoMarHuTHas Ipupoaa
cBera. CKOpOCTh CBeTa.
BomnHoBEIE cBOIiCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

HNcTounukn cBeTa.
[IpssmonuHeHOe
pacrnpocTpaHEeHHE CBETA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aK0OH OTpa)KEHHUs CBETA.
3epkana. Pemenne 3a1a4u Ha
IMPUMCHCHHUEC 3aKOHA OTPAXKCHUA
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aKkoH
MIPEJIOMJIEHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpakeHUE
cBeTa. Mcnonb30BaHue MoJHOTO
BHYTPEHHET0 OTPa)KeHHUS B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W



https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/SHN7BSEB4

66

JlabopartopHnast pabota
"UcciaenoBaHue 3aBUCUMOCTH
yTJI1a IPEJIOMIICHUS CBETOBOTO
Jyda OT yIJia MaJIeHus Ha
rpaHuiie "Bo3ayx-cTekyio’"

https://m.edso00.ru/R80OIT10S

67

VYpoxk-koH(pepeHus

"M cnoib30BaHKe TOJHOIO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBSI3bL"

https://m.edsoo.ru/0L9F63ZRU

68

JInnzel. OnTnyeckast cuia JIMH3EI

https://m.edsoo0.ru/ZV702L97F

69

[TocTpoenue n3o0pakeHui B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGoparopnast pabota
"Onpenencane HOKyCHOTO
pacCTodHuA U ONTUYECKOU CHIIEI
coOupatomei TuH3b"

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

71

VYpok-koH(pepeHus
"OnTHuyecKue JUH30BEIE
npubopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3 kak ontuyeckas cucTeMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenmus "JledexTs
3penusi. Kak coxpanuts 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro ceera B
cnektp. OneiTel HproTOHA.
CrnosxeHue CreKTpaibHbIX
1BeToB. /ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V
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JlabopaTtopnast pabota "ONBITHI
0 PA3JIOKEHHIO OEJIOTO CBETA B

75 CIIEKTpP W BOCIIPUSATHIO IIBETA https://m.edsoo.ru/ESISL6TCH
MIPEAMETOB MPHU UX HAOIIIOICHUH
4yepe3 IIBETOBbIE PUIbTpPHI"
VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: AUCIIEPCHUS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u quppaxkaus”
OmnpiTel Pe3epdopma u

77 pgopa https://m.edsoo.ru/P922QVFIV
MJIaHeTapHasi MOJIeIb aToMa
[Toctynatel bopa. Monenb atoma

78 https://m.edsoo.ru/OBJPHE0G2
bopa
Hcnyckanue u MoriomieHue cBera

79 aroMoM. KBanTsl. JInHeiyaTnie https://m.edsoo.ru/MILRTHPCO
CHEKTPHI
Vpoxk-npaktukym "HabGmroaenune

80 p P Y " s https://m.edsoo.ru/7NCLNW296
CHEKTPOB UCITYyCKAHUS

81 PannoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpocHre aTOMHOTO SIpa.

82 P AP https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens
PagnoakTuBHEBIC IpEeBpaIllCHUS.

83 A peppait https://m.eds0o.ru/RA796TPSP
H3oTombI
Pemnrenue 3anmad mo reme:

84 " " https://m.edsoo.rt/ WX2HQP2S6

PagnoaktuBHBIE TPEBpaALICHUS
85 [lepuon nonypacnana https://m.edsoo.ru/WZDJCOES7
86 VYpok-koHpepeHus https://m.edsoo0.ru/X1J4002C4

"PagnoakTUBHBIE U3JTyYEHUS B
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NpUpoOJE, MEAUIIMHE, TEXHHUKE"

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MaccOBOI'0 YHCEI

https://m.eds00.ru/YOQ2XMKOO

88

BHGPFI/ISI CBsA3H ATOMHBIX AICP.
CBs3b Macchl U OHEpPIruun

https://m.edsoo.ru/NSTEUFIO3

&9

Pemenne 3aga4d mo teme
" nepHble peakuun”

https://m.edsoo.ru/0D4KHLQ4T

90

Peakinu cunTesa U aejeHus
anep. UctouHuku sHepruu
ComHia u 3BE31

https://m.edsoo.ru/RMBFQBND?7

91

Ypok-koubepenius "AnepHas
SHepreTuka. JlercTeus
PaaOAKTUBHBIX U3IyUYEHUN Ha
KUBbIE OpraHu3Mbl"

https://m.edso0.ru/QTNWFW90Q

92

IToaroTroBka K KOHTPOJIBHOMN
pabote 1Mo Teme
"DNeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBaHToBBIC sIBEHUSA"

https://m.edso00.ru/TBOXBI9TUO

93

KonrponbHas padora o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBbie siBIeHUS"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, obo0IIEHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumopeiictue Ten"

https://m.edsoo0.ru/2GFCLJOJJ

95

[ToBTOpenue, o6o0IIEeHHE.

https://m.edsoo.ru/MMJNLZOSQ
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Pemienue pacyeTHbIX U
KayeCTBEHHEBIX 3a/1a4 110 TEME
"TemoBsbie nporecch”

96

[ToBTOpenue, obo0IIEeHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 10 TeMe
"KII/] TerumoBeIX aBuraTenei”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6o0IIEeHHE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]a4 M0 TeMe
"KIIJ] anekrpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpeHmE, 0600IICHNE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeToBbI€ siBICHUSA"

https://m.edsoo.ru/FK30FNRHX

99

IToBTOpenue, 06o61eHue. Padbora
C TEKCTaMH 10 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHHKe"

https://m.edso00.ru/91 XS3CXDT

100

[ToBTOpenue, o6o0mmenue. Pabora
¢ rexctamu o teme "Koebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o600meHue. Pabora
¢ Tekctamu 1o TeMe "CBeToBEIE
sBJIeHus"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, 0600meHne. Pabora
¢ Tekctamu 110 Teme "KBaHtoBas
u siaepHas pusnka”

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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INPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NMpoBepPsieMoro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pas3indyaTth ABJICHHA IO OIMMUCAHUIO KX XapPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (bl/ISI/I‘IeCKOG SABJICHUC

1.3

pacro3HaBaTh IPOSIBICHHE M3YYCHHbIX (DU3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YYEOHYIO, BBIACIATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINIUECKUX SIBICHUI

1.4

ONUCHIBATh W3yYCHHBIE CBOWCTBA TeN W (HU3MYECKHUE SBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCHOJIB3YEMBIX BEIHYUH, UX
0003HaYCHHS ¥ IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO  (DM3WYECKYI0O BEIHMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOMTh  TpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUYCCKUE SBICHUS U TPOIECCHI,
UCIIONB3YSl MW3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CJIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BbIpaXCHHE

1.6

OOBIACHATH (PM3UUECKHUE SBICHUS, MPOIIECCH M CBOMCTBA TEJl, B TOM
Yucjli€ W B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBISIBJISTh TNPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
o0bscHeHME W3 1 — 2 JIOTMYECKMX IIaroB ¢ omopo Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3UUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarb pacyéTHble 3a1aud B 1 — 2 AEHCTBUS, UCIIOIb3Ys 3aKOHBI U
dbopMyIibl, CBs3bIBAIONINE (DU3UUYECKHE BETUYHUHBI: HA OCHOBE aHaIH3a
yCJIOBUsd 3aJadd  3allMCbIBaTb KPATKOC  YCIOBHC, TIOACTABJIATH
buznyeckue BeNUYUHBI B (POPMYJIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC NAHHBIC, HCO6XOIII/IMBI€ IJI pCICHUsA 3aaa4, OICHHUBATDH

PEATUCTUYHOCTH MOTYYEHHON (GU3NYECKON BETUUHHBI

1.8

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIMTh NPU MOMOLIH
¢u3nUecKuX METOZOB, B OMNHMCAHUM HUCCICAOBAHUS  BBIIEIATH
[poBepsieMoe  MpeAnoyiokeHue  (TUMoTe3y),  pas3auyath U
UHTEPIPETUPOBATh IOJYYEHHBIH pe3ynbTaT, HAXOJUTh OMIMOKU B

XO0J¢ OIIbITa, A€J1aTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIIH
busznyeckux  CBOMCTB  Tenm:  (opMmynHpoBaTh — IpOBEpsiEMbIe
OpPEANoNIoKeHUs,, coOuparh  YCTAaHOBKY M3  INPEAJIOKEHHOTO

000pyA0BaHuUs, 3aMUCHIBATh XOJI ONbITa U (YOPMYIHPOBATH BHIBOBI

1.10

BBINIOJHATh MPSMbIE HU3MEPEHUS C HCIOJIb30BAHWEM aHAJIOIOBBIX U
IUPPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS NMPHOOPOB C YYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

NPOBOIUTH  HMCCIEJOBAHWE  3aBUCUMOCTH  OIHOM  (U3UYECKOi
BEJIMYMHBI OT JAPYrOM C HCIIOJIB30BAHUEM IMPSMBIX H3MEPCHHM,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBaHUS, COOMpATh
YCTAHOBKY M BBIIIOJIHATh U3MEPEHMSI, CIEeNys NPEJI0KEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE IPEIOKEHHBIX TAOIUI] ¥ TpaUKOB, AeTaTh BHIBOIBI

I10 pe3yJibTaTaM UCCICAOBAHHA

1.12

IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEJIWYMH, CIEys
NPEe/UI0KEHHON MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHHUN cOOMpaTh
SKCIIEPUMEHTAIIbHYI0 YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,I[aTI> npaBujia TCXHUKH 0€30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHLMIBI  JEHCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOWCTB, XapaKTEpU30BaThb IPUHLMIBI JECUCTBUS HU3YyUYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HX OIMCAHUS,

WCIOJB3YSl 3HAHUSL O CBOMCTBAX  (M3MYECKUX  SIBICHUM U




HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0O O MpUMEpax)
IPAaKTUYECKOTI'0 UCMOJIb30BaHUS (PU3NUECKUX 3HAHUM B IOBCEAHEBHOM
KU3HU Uil o0ecriedeHusi O€30MacHOCTH TpH  OOpameHuHn ¢
npubOpaMy U TEXHUYECKMMHU YCTPOUCTBAMM, COXPAHEHUS 3/J0POBbS U

COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.16

OCYILECTBIIATH OTOOP MCTOYHMKOB MH(POpPMALUU B ceTu VIHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCA 3HAHUM U IIyTEM CpPaBHEHMs DPa3IUYHBIX HCTOYHUKOB
BBIIETISAITh MHQOpMAIMIO, KOTOpas SBISETCS NPOTHUBOPEUMBOM WU

MOJKET OBITh He,Z[OCTOBepHOﬁ

1.17

UCIIOJIb30BaTh npu BBINTOJIHEHUH y4eOHBIX 3aJJaHuil
HAYYHONOIYJISIPHYIO ~ JIUTEpartypy  (PU3MYECKOro  CoAepKaHus,
CIpaBOYHBIE MaTepualbl, pecypcel cetu MHTepHer, BiajgeTsh
npuéMamMM KOHCIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus MH(OpMAIH

13 OJJHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 UCTOYHHKOB HHpopManuu (GU3HUECKOro
COJIEpXKaHUsA, B TOM YHCJe MyOJMYHO AeNaTh KPaTKUe COOOIIEHHS O
pe3yabTaTax IPOEKTOB WM Y4EOHBIX MCCIEJOBAHUH, NPU ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHBIM IOHATUHHBIM amnmapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYINIEHUE MPE3eHTauel

1.19

IIPU BBINOJHEHUH yUEOHBIX MIPOEKTOB M HUCCIIEIOBAaHUI pacipeensiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33JjauaMH,
CJIEIWUTHh 3a BBIIIOJIHEHMEM IUIAHA JEUCTBUH, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JI€ATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBASI MHEHUE

OKPY>KaFOIIHX

8 KVIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
06p330BaTeﬂbH0ﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

1.1

HCIIOJBb30BaTh MMOHATHA




1.2

pas3indyaTth ABJICHHUA IO OIMMCAHUIO HX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘ICCKOe SABJICHUC

1.3

pacro3HaBaTh IpOSIBICHHE M3YYCHHbIX (U3MUECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM YHCie (U3NUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO, BBIIENIAThH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUI

1.4

ONKCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHUS,
UCTONb3ysl (PU3NYECKHE BEIMYMHBI, IPU ONMCAHUU IPABHIBHO
TpakToBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHMSI ¥ €AUHUIIBI (PU3MUYECKUX BEJTMYHMH, HAXOIUTh (POPMYJIBI,
CBA3BIBAIOIME JIaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH  TpaQuKH  HW3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BETMYUH

L.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SBIICHUS U IPOLECCHI,
UCIIONb3Ysl HW3YUYEHHBIE 3aKOHBI, NIpPH 3TOM JaBaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa ¥  3allMChIBaTh €r0 MaTeMaTU4YeCKoe

BBIPpAXKCHUC

1.6

OOBICHATH (PU3UYECKHE MPOIIECChI U CBOMCTBA TEJ, B TOM YKCIIC U B
KOHTEKCTe CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 |
— 2 JOTMYECKHMX IIAroB C MOMOIIbIO 1 — 2 H3y4yeHHBIX CBOMCTBa

bu3znyecKuX sIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THble 3aaud B 2 — 3 JEHCTBUS, UCIIOIb3Ys 3aKOHBI U
(bopMyIIbl, CBA3BIBAIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBUS 3a/1a4Ml 3allMChIBaTh KPaTKOE YCJIOBUE, BBISBISATh HEAOCTATOK
JaHHBIX JJI1 pelIeHUus 3aJadyd, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble JUisl €€ pelIeHUs, IPOBOAUTH pacdy€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HaueHHe (PU3NUECKOW BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpO6J’I€MLI, KOTOPBIC MOKHO pPCIOWUTH IIPpU TTOMOIIHA
(1)I/ISI/I‘I€CKI/IX MCTOHO0B, UCIIOJIE3YS OIMMCAHNEC UCCIICAO0BAaHNs, BEIICIATD
MMPOBEPACMOC TPCANOJIOKCHUC, OLCHUBATH INPABUIIBHOCTH IOPAAKa

MPOBEACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

1.9

MNPpOBOAWUTL OIIBITBHI 110 HaGJ'IIOHGHI/HO (1)I/ISI/ILI€CKI/IX SIBJICHUN WIH

buznyeckux  CBOMCTB  Ten:  (hopMmynanpoBaTh  IpOBEpsieMble




NPENIONIOKEHNs, coOupaTb  YCTAHOBKY M3  IPEIJIOKEHHOIO

060py,£[OBaHI/I$I, OIIMChIBATb XO/J OIIbITa U (I)OpMyJII/IpOBaTL BBIBOJbI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJIOIOBBIX
prOOPOB U TATYMKOB (PU3NIECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEHHI ¢ y4éTOM 3a/1aHHOI a0COIOTHOM MOTPEIIHOCTH

IPOBOJIUTh  MCCIEJOBAHWE  3aBUCUMOCTH  OAHOM  (U3MUECKOi
BEJIMYMHBI OT JpPYrol € HCIOJb30BAaHUEM NPSIMBIX HM3MEPEHUI:
IUIAaHUPOBAaTh MCCIIEOBAHUE, COOMpAaTh YCTAaHOBKY M BBIIOJIHSTH
U3MEpeHus, Ccileays  MpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJAE TaOMUI U rpadukos,

ACJIaTb BBIBOABI 110 pE3YyJIbTaTaM UCCIICAOBAHU A

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
clemyss MPENJIOKEHHOW MHCTPYKUUHM, W BBIYMCIATH 3HAYCHHUE

BCJINYHHBI

1.13

CO6J'IIOI[aTL npaBujia TCXHUKH 0e30IMacHOCTH npu paGOTe C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKkTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONMCAHUA, HCIOJIb3YS
3HAHUS O CBOMCTBaxX (PU3UYECKUX SBICHUA U HEOOXOIMMBbIE

(bu3HIeCcKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA U MU3MEPHUTEIbHBIC
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PHCYHKaM, COCTABIISITH CXEMBbI
ANEKTPUYECKUX IIEMel C TMOCJIeA0BATeIbHBIM U MapajuIeIbHBIM
COCIMHEHUEM  DJJIEMEHTOB, pa3inyas YCJIOBHbIE 00O3HAuEHUs

9JICMCHTOB JJICKTPHUYCCKUX Herei

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MPHUMEPAX)
IPAaKTUYECKOT0 UCMOJIb30BaHUs (PU3NYECKUX 3HAHUH B IIOBCEAHEBHOM
KU3HU Ui oOecriedeHusi O€30MacHOCTH MpH  OOpaleHHH C
npuOopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 37]0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYECKOI'O IMTOBEACHUS B OKp}/)KaI-OIJ_Ieﬁ cpene

1.17

OCYILECTBJIATh MOUCK MH(DOpMaLUK (HU3NIECKOTO COJACPKAHUSA B CETU
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUNW M IYTEM CpaBHEHUs
JIOTIOJIHUTEbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALIMIO, KOTOpas

SBIISICTCSA IPOTUBOPEYMBON HIIM MOXKET ObITh HEJTOCTOBEPHOM




1.18

UCIOJIb30BaTh MPH  BBIMOJIHEHUHM Y4YEOHBIX 3a/JlaHUil  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTu VIHTepHeT; BiaxeTh npuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIMN U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

cOo31aBaThb COOCTBEHHEIE TMCLMEHHBIE U KpaTKUC YCTHBIC COO6H_[€HI/I$I,
0000m1ass WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (DU3UYECKOTO
COJIepKaHUsl, B TOM 4YHCIIe MYOJIMYHO TPEACTABISTH PE3yIbTaThI
MPOSKTHOM WJIM HWCCIICIOBATCIIbCKON  JICATEIIBHOCTH, TIPH OTOM
IpPaMOTHO UCIIOJIb30BaTh WM3YYCHHBIH MOHATUIHBIN ammapat Kypca

($U3HKH, CONPOBOKIATh BHICTYINIEHUE MPE3EHTALlUE

1.20

P BBITIOJTHEHUH YYEOHBIX TPOCKTOB M WCCICIOBAHHMA (DU3MUECKHX
MIPOLIECCOB paCHpeeNsaTh 00SI3aHHOCTU B TPYyIMIE B COOTBETCTBHU C
IIOCTABJIICHHBIMU  3a/1a4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIaJ B JCITENBbHOCTh TPYMIbI, BHICTPAaUBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBIAS  TOTOBHOCTH

pazpemats KOHQIUKTHI

9 KUIIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITIOHATUA

1.2

pas3jinyaTthb ABJICHHA IMO OIMUMCAHUIO HX XAaPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JIaHHOE (PU3NUECKOE SBICHHE

1.3

pacro3HaBaTh IpOSIBICHHE M3YYEHHbIX (DU3MUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHPO/IE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3a7auy B YUEOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI

1.4

OMKCHIBATh H3Y4YCHHBbIE CBOWCTBA Tel U (PU3MUECKHe SBICHHUS,
UCTIONB3Ysl (DU3MYECKHE BEIWYWHBI, NPHU ONUCAHWH TMPABUIBHO
TPakTOBaTh  (PU3MYECKUII  CMBICA  HCIOJNB3YyeMbIX  BEJIUYHH,

0003HAYCHHS U CIAWMHUIIbI (1)I/ISH‘{€CKI/IX BCJIIMYMH, HAXOIUTH q)OpMYJ]LI,




CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYyTUMU
BEJIMYMHAMHU, CTPOUTH TpaduKu  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (DM3MUECKHUE SIBIICHUS W IPOIIECCHI,
UCIIONB3YSl M3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMYyJIMPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTUYeCKOe

BbIpaXEHHE

1.6

O00BACHATH (hU3MUYECKUE MPOLIECChl U CBOMCTBA TeJ, B TOM YUCJE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIIaroB C TOMOINBIO 2 — 3 W3YyYEeHHBIX CBONCTBA

¢bu3nUecKux ABICHHNA, GU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3ajauyd (onuparomuecs Ha cucremy u3 2 — 3
YPaBHEHUI{), UCIONB3ys 3aKOHBI ¥ (OPMYJIBL, CBS3BIBAIOLINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHSA 3a/laud
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIINE WIIN
M30BITOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
IJi1 pelICHuA, IMPOBOAMTH pvaéTI)I U ONCHUBATH PCATUCTUYHOCTDH

IMMOJIYYCHHOI'O 3HAUCHU (bHSPI‘lGCKOfI BCJINYHHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PELINTh MpPU OMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys OMMCAHUE WCCIICAOBAHHUS, BBIICISTH
MpoBepsieMOe TPENINOI0KEeHNE, OLIEHUBATh MPABUILHOCTh MOpSAKA
MPOBEJCHUSI UCCIEAOBaHUS, JeNaTh BBIBOJbI, WHTEPIPETHPOBATH

pe3ynbTaThl HAOIIOCHHIA 1 OITBITOB

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
(HU3MYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMpAaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ ONBITA M €r0

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOIUTh IPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUd,
ompefieNsis CcpeAHee 3HAaueHHE H3MepseMoil BenuuuHbl ((hOoKycHOE
paccTositHue coOuparomeld JUH3bI), 00OCHOBBIBATH BBIOOP crocoba

u3MepeHus (U3MEPUTENBHOTO IpUbopa)

MpOBOANTL MCCIICAOBAHUC 3aBUCHUMOCTEN (1)I/ISI/I‘ICCKI/IX BCJINYHUH C
HCIIOJIb30BAHHUEM TMIPAMBIX H3M€p€HPII>i: IJIaHUPOBATHL HCCICAOBAHUC,

CaMOCTOSITEJILHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh pPE3yJbTaThl




HOHy‘ICHHOﬁ 3aBHCHUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/II_II/I

Fpa(I)I/IKOB, ACJIaTh BIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHU A

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
TUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBLHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MPEIIOKEHHOW WHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI U AHAJIM3UPOBATH IIOJy4YCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOMomaTh MpaBWiia TEXHUKH Oe€30macHOCTH TMpu  padore ¢

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3inyaTh OCHOBHBIC MPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaabHasi TOUKa, a0COMIOTHO TBEPIOE TEJO, TOUEUHBINH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeNlb aTOMa, HYKJIOHHas

MOZCIJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONMCAHUA, HCIOJIB3Ys
3HAHUS O CBOMCTBaX (PU3UYECKUX SBJICHUA U HEOOXOIMMBbIe

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IMPHU PEUICHUM YYEOHO-IPaKTUUECKUX
3aJa4, ONTUYECKUE CXEMbI JJISl IOCTPOEHUS U300paKEHUH B MJIOCKOM

3epKaJie ¥ coOuparomieit IMH3e

1.17

NPUBOAUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HM U1 oOecriedeHuss O€30MacHOCTH MpH  OOpallieHHH C
npubOpaMy U TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIICH cpesie

1.18

OCYILECTBJIATh MOUCK MH(DOpMALUK GU3NIECKOTO COACPKAHUSA B CETU
WHuTepHeT, caMOCTOSTENbHO (GOpMYIHpYs IOMCKOBBIA  3ampoc,
HaXOAUTh IyTH  OMNpENENeHHUs  JTOCTOBEPHOCTH  MOJIYyYEHHOU
MHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHMM M JIOTIOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTIONIb30BAaTh MPH  BBHIMOJTHEHHH YYeOHBIX 3aJlaHUil  HAy4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro cojaep)KaHUs, CIPaBOYHBIC

Marepuaibl, pecypcbl cerd  MHTepHer; BuaaeTh  npuéMamMu




KOHCIIEKTUPOBaHUS TEKCTa, NMPeoOpa3oBaHus UHPOPMAIMN U3 OJHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOINEHHUS Ha
OCHOBE I/IH(bOpMaIII/II/I U3 HECKOJIbKHX HNCTOYHHUKOB (1)I/ISI/I‘~IGCKOFO
coJlepKaHusl, MyOJIIMYHO MPEJCTABIATH PE3yJbTaThl MPOCKTHOW HIIN
UCCJIEOBATENIbCKOM  ACSATENBHOCTH, MPU  3TOM  TPaMOTHO
WCTIOJIb30BaTh M3YUEHHbBI MOHATUHWHBINA anmapaT U3y4aeMoro pasjiena
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE TNpE3CHTalued ¢ y4EToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJHEHUHM Y4EOHBIX MPOEKTOB M HCCIIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeieisaTh 00f3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJla4aMM, CJIEIAATH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aICKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENBHOCTh TIPYMIbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCWCTBUE,  MPOSBISS  TOTOBHOCTH

pazpemats KOHQIUKTHI




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kona
pa3neJa

Kon

JEMCECHTA

IIpoBepsieMble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TIO3HAHWUM OKPYXXAIOIIIEI'O MHUPA

1.1

O®u3uka — Hayka O mpupone. SBIeHus NPUPOABIL.
®dusnueckue SBICHUSA: MEXaHMYECKHE, TEIIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ouznyeckne BenuuyuHbl. M3Mepenune — uzmueckux
BenuuuH.  Pusuueckue  npubopsl.  [lorpemrHocTs

n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHUIL

1.3

EcTtecTBeHHOHAyuyHBI METOJ| MO3HAHUA: HAOIIOACHUE,
IIOCTAHOBKA HAay4HOT'O BOINPOCA, BBIABM)KEHHE TMIIOTE3,
9KCIIEPUMEHT 10 IPOBEpPKE THUIOTE3, OOBSICHEHHE

Ha0JIFOaeMOT0 SBJICHUSA

1.4

Onucanue GpU3NUECKHUX SBICHUH ¢ TOMOIIbIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenue teMiiepaTypsl pU IIOMOIIU KUIKOCTHOTO

TEPMOMETPA U AaTYUKA TEMIIePaTyphbl

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHUHM BEILIECTBA

CTpOGHI/Ie BCIICCTBA: AaTOMbl MW MOJICKYJIbI, HX

2.1 pa3mepbl. ONBITHIL, JOKa3bIBAIOIIME TUCKPETHOE CTPOECHHE
BEIIIECTBA
JlBwkenne dwactul BemiectBa. CBS3b  CKOPOCTH
22 IBWKEHUS YacTHIl ¢ Temmeparypod. bpoyHoBckoe
nBkeHue, uddysus
23 B3aumopeiicTBue yacTHIl BEILIECTBA: IPUTSKEHUE U

OTTAJIKUBAHHUEC




AFpCFaTHBIe COCTOSAHHMA BEIICCTBA: CTPOCHUC Ia30B,

KUIKOCTeH W TBEPABIX  (KPUCTAIMYECKUX)  Tell

24 B3anMoCBs3p MeXIQy CBOMCTBAaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJISPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTuueckue padbOTHI:
OneHka JuameTrpa aroMa METOJOM psioB (¢
Ucrolib30BaHueM (Gotorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUs

ra3os.
OnpITBl 1O OOHAPYXKEHHWIO  JEHCTBHS  CHJI

MOJIEKYJISIPHOTO TIPUTSIKEHUS

JIBDKEHUE U B3BAMMOJIEMCTBUE TEJI

11 Mexanunueckoe IBUKCHHE. PaBHOMepHOE 51
. HEpaBHOMEPHOE JBUKEHHE
32 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' INBUKEHUU. Pacdy€r myTH v BpeMeHH JBUKECHUS
SlBnenne uHepuuHu. 3aKOH MHEpUWU. B3aumopelcTBue
33 T€J KaK MPUYMHA U3MEHEHUsI CKOPOCTH IBU)KEHMS TEll.
Macca xak Mepa HUHEPTHOCTH Tena
14 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €lMHHIIE 00bEMA BEIeCTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MIOMOUIBIO AUHAMOMETPA
37 SBnenue TAroTeHUs U cuia TsKecTH. Cuia TAXKECTH
' Ha Apyrux miuaHerax. Bec rena. HeBecomocTts
13 Cuna tpeHus. TpeHHE CKOJNBXKEHHS U TPEHHUE IOKOS.
' TpeHue B npupoae 1 TEXHUKE
1.9 CrnosxeHue Cuil, HalpaBJIEHHBIX 10 OJHOM NIPSIMOM.
. PaBHOelicTBYOIIAS CHIT
3.10 [IpakTuueckue padbOTHI:




OnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBHDKEHUS
(mapwka B OKWJIKOCTH, MOJCIH  JJICKTPHUECKOTO
aBToMoOMNa u Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJIBXCHHSI Opycka WM IIapuKa 110
HAKJIOHHOW  mmockoctd.  OrmpeneneHnue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIME
3aBUCUMOCTh pacTsDKeHUs (Iedopmariuu) MpyKUHBI OT
MPUIOKEHHON  cuibl.  ONBITBL,  JEMOHCTPHUPYIOIINE
3aBUCUMOCTDE CHJIbI TPCHUSA CKOJILXKCHUS OT BECa TCJIa U

XapaKTepa COMprUuKaCaromunuxcs HOBerHOCTeﬁ

dusnyeckue SBICHUSI B npupoaec: MpUuMeEpbl IBUIKCHUA C

3.11 pa3IMYHBIMU CKOPOCTSIMU B YKMBOM M HEXKHBOM MPUPOJIE,
JICVCTBUE CUIIBI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoucTBa: TMHAMOMETP, NOAMIUITHUKI
JIABJIEHUE TBEP/IBIX TEJI, XKUJKOCTEM 1 T'A30B
il HaBnenue TtBEpAOoro Tema. CrocoObl YMEHBIICHHS U
' YBEITUYCHUS JTaBICHUS
42 JlaBnenue raza. 3aBUCUMOCTb JAaBJICHHS raza oT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMU TEJIaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTHYECKHE MAIIUHBI
3aBUCUMOCTh  JIaBJIGHUSI KUJKOCTH OT  TJyOWHBI.
4.4 ['mnpocraruueckuit mapagokc. CooOmarmmecs: CoCcy/ibl.
lMunpaBnuueckre MeXaHU3Mbl
ATtMmocdepa 3emnn u atmMmocdepHoe naBneHue. [puamnbl
45 CyIIECTBOBaHUS BO3AYIIHOW 000y109KK 3emiau. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIEHUS OT
BBICOTBI HaJ YPOBHEM MOPSI
46 Wzmepenne armocheproro nasneHus. I[IpuGopsl s
' n3MepeHus: aTMoc(hEepHOro AaBJICHUS
JlelicTBuEe KUIKOCTH W Ta3a Ha NOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBatomas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [TnaBanue ten. BoznyxomiaBanue




4.9

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOJAE OT
o0béMa mMOrpy:kEHHOM B IKUAKOCTb YacTH Tela.
OrnpezenieHne BBITAIKUBAOIIEH CUIIbI, JEHCTBYIOLIEH HA
TEI0,  INOrpyx’EéHHoe B KUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHWJIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJKHBAIOIIEH
CHWJIBI, IEHCTBYIOIIEH HA TENO B >KUIKOCTH, OT 00BEMaA
MOrPYKEHHON B MKUJKOCTh YAaCTH Tejla U OT IJIOTHOCTH
JKUJKOCTH. Konctpyuposanue apeomeTpa TN
KOHCTPYMpPOBAHUE  JIOAKA W  OMNpeleleHue  e€

TPy30NOBEMHOCTH

4.10

@usnyeckue  ABJIEHUSA B INPUPOAC:  BIUSHUE
aTMOC(epHOro AaBICHHS HA )KUBOW OPraHu3M, IJIaBaHHUE

pBIO

4.11

TexHuueckue ycTpoHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJOMNPOBOAA, T'MIPABINYECKUN THpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDb, DOHEPI'UA

5.1 Mexanundeckas padbora
5.2 Mexanudeckass MOITHOCTb
53 [IpocTeie MeXaHW3MBI: pbIUar, OJIOK, HaKJIOHHAsS
' I0cKOCTh. [IpaBuiio paBHOBEeCHUS pbluara
5.4 [IpumeHeHHe TpaBuia paBHOBECHS pblyara K OJI0OKy
«3omotoe  mpaBwino»  MexaHuku.  Kosddunuent
5.5 MOJIE3HOTO JIEUCTBUA MEXaHU3MOB. ITpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanbHast SHEPTrUU Teja, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [lonnas mexaHuueckas SHEprus. 3aKOH HU3MEHEHUs M
’ COXpaHEHUsI MEXaHUYECKON IHEPTUn
59 [IpakTuueckue padbOTHI:




Omnpenenenue  pa®OTBl  CWJIBI  TPeHHS  IIpHU
PaBHOMEpPHOM  JBMXKCHMM Te€lla 10 TOPU30HTAJIbHOU
OBEPXHOCTHU. MccnenoBanne ycaoBUM paBHOBECHS pblvyara.
N3mepenne KII/] nHaknonHoM miuockocTH. M3ydyeHune 3akoHa

COXpPAaHCHUA MEXaHHUYECKOMH SHEPTrUn

duznyeckue SIBICHUS B npupoac: pblHaru B TCJIC

5.10
YeJioBeKa
TexHuueckue yCTpPOMCTBA: pblUar, MOJABMKHBIA U
5.11 HEMOJIBIKHBIM OJIOKM, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Koa
IIpoBepsiemble 3J1eMEeHTHI COIEPKAHUS
pasjaena 3JieMeHTa
6 TEIUJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIO)KEHHSI  MOJIEKYJISIPHO-KMHETHIECKOM
61 TEOpUU CTPOCHMS BemecTBa. Macca u  pa3Mmepbl
' Mosiekys.  OmnbIThl, TOATBEPKAAIOLUIME  OCHOBHBIC
MOJIOKEHUSI MOJICKYJIIPHOKUHETUUECKOU TEOPUH
Mopnenu  TBEpAOTO, OKUAKOTO M Ta3000pa3HOTO
6.2 coctosiHUi BemiecTBa. Kpucramnumdeckne u amopdHbie
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TEI
6.3 HA OCHOBE TIOJIOKEHUH MOJEKYJISIPHOKUHETHUECKON
TEOpPUH
6.4 CmauyuBaHue ¥ KanWJUISIPHBIC SIBICHUS
6.5 TemoBoe paciiupeHHe U CKaThue
66 Temneparypa. CBs3b TeMIepaTtypbl CO CKOPOCTHIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
67 Brytpennsis sneprusi. CriocoObl ©3MEHEHUS BHYTPCHHEH
' SHEPruH: TerIonepeaaya U COBEPIICHUE paOOThI
6.8 Buapl Teronepenaun: TEmIonpoOBOIHOCTb, KOHBEKIIHS,




U3TyYeHue

KomuuecTBO  TEILIOTEI. VnenbHags  TEIIOEMKOCTH

6.9
BEIIECTBA
TemiooOMeH u TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
611 [InaBneHue U OTBEpJ€BaHUE KPUCTAIUINYECKHUX BEIIECTB.
VenpHas TemoTa riaBiIeHUs
[TapooOpazoBanue u  koHaeHcanus. Vcmapenwue.
Kunenne. VYnpenebHas  Temiora  mapooOpa3oBaHMS.
6.12
3aBUCHUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxxnocts Bo3myxa
6.14 OHeprus TomuBa. Y iejabHasi TENI0Ta CrOPaHus
[Tpunumner  paboTel  TeruioBbix —apurateneid  KIIJ
6.15 TEIJIOBOTO ABUraTesns. TemioBble ABUTATENIM M 3alluTa
OKPYXAaIOIIEeH Cpeabl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
npoiieccax
6.17 [TpakTrueckue pabOTHI:

OnbiTBl 1O OOHApy)KEHUIO  JeWCTBUS  CHUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHl MO BBIPAIIMBAHUIO KPUCTAIJIOB MOBAapEHHOMN
COJIM WJIU caxapa.

OnbITel 1O HAONIONEHUIO TEIJIOBOTO PACIIMPEHHS
ra3oB, XKUAKOCTEN U TBEPJBIX TEII.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE IIIPHIIA.

OnbITEl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHHS
BO3/1yXa OT €ro 00b&Ma 1 HarpeBaHus WU OXJIKICHHUS.

IIpoBepka rumnoressl JIMHEHHONW 3aBHCUMOCTH JIJIMHBI
CTOJOMKA >KUAKOCTU B TEPMOMETPUYECKOH TpyOKe OT
TEMIIepaTypBbl.

Ha6n10;[eHHe N3MCHCHUA BHYTpeHHeﬁ OHCPIrruu TCJa B




pe3yibTaTe TeIIonepeaaun U paboThl BHEIIHUX CHJI.

HccnenoBanne SIBJICHHS TEI000MeHa npu
CMEIIMBAHUM XOJOJAHOW U rOpsiYer BOJIBI.

OrmpeziesieHe KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO
BOJOM TMpU TEIJIOOOMEHE C HarpeThiM METaUIMYeCKUM
HWJIAHIPOM.

Ornpenenenne yaenbHOU TEIMJIOEMKOCTH BEIIECTBA.

Uccnenoanue mporecca ucnapeHusl.

OnpeneneHre OTHOCUTENbHOM BIAXXHOCTH BO3AyXa.

Onpez[eneHI/Ie y,HCHbHOﬁ TCIIIOTHI IIABJICHUA JIbAA.

dusnueckre SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HAaTsDKEHWE M KanWUIApHbIE SIBJICHHUS B TIPUPOJE,
6.18 KpUCTAJIJIBI B IpUpoJie, u3nydeHue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

HHEes, CHeTa.

TexHudeckue  yCTpOMCTBA:  KallMJUIAPBI, IPUMEPHI
UCIIOJIB30BAaHUsl KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
6.19 JaTYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHCT'O CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU S

7.1 Onexrpuszanus Tei. J[Ba poja 3JIEKTPUUECKUX 3apsiioB

B3aumopeiictBue 3apsbkeHHbBIX  Tell.  3akoH  Kynona
7.2 (3aBHCHUMOCTh CHIIBI B3aUMOACUCTBHS 3aPSKCHHBIX TENl OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTY TEJIaMH)

Onexrpuueckoe nojue. HanpskEHHOCTD IEKTPUYECKOTO
7.3 nosis. [IpuHIMn Cyneprno3uuuMy 3JIEKTPUYECKUX II0JIEeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHBIN
7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. [IpoBonHuky u

JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JICKTPUUYECKOTr0 3apsia




OJIEKTPUYECKUH  TOK.  YCIOBHS  CYLIECTBOBAHHUS

70 ANEKTPUUECKOr0 TOKa. MICTOUHHMKM NOCTOSIHHOTO TOKa
JeicTBus 3JIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX M razax
- Onektpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHKECHUE
79 CormnpoTuBieHue MIPOBO/IHUKA. VY nensHoe
' CONPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma aJ1d yyacTka 1Henu
[locnenoBarenbHOE M MapajUleNIbHOE  COEIMHEHUE
7.11
IIPOBOJIHUKOB
PaGota ¥ MOIIHOCTh SJEKTPUYECKOTO TOKa. 3aKOH
7.12
Jxoyns — Jlenna
13 DJeKTpUYECKUEe 1M W TOTPEOUTENH AIEKTPUUYECKOU
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHbIE MarHuThl. B3aumMoaencTBHE MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosne. MarnutHoe none 3eMJIM U €ro
' 3Ha4YeHHE JUIsl )KU3HU Ha 3emiie
716 OneiT Dpcrena. MarHuTHOE MOJ€ PAEKTPUIYECKOTO TOKA.
' [IpumMeHeHue 31EeKTPOMarHuTOB B TEXHUKE
[leficTBMe MarHMTHOrO MOJII Ha IPOBOJHUK C TOKOM.
17 DNeKTpoABUIaTellb MOCTOSSHHOTO ToKa. Mcnonab3oBaHue
. AJIEKTPOJBUraTeIC B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
Oneiter @apages.  SIBieHne  2IEKTPOMAarHUTHOMN
7.18
uHaykuuu. [Ipasumno Jlenna
DIIeKTPOTeHEPATOP. Crioco6s1 MOy YCHUS
7.19 AIEKTPUUYECKOMN SHEPIumu. DIIEKTPOCTaHIIUH Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [TpakTnueckue paboThI:




OnbIThl IO HAOMIONEHUIO 3JEKTPU3ALMH TNl MHIYKIHEH
U IIPU COIIPUKOCHOBEHUMU.

HccnenoBanue JEUCTBHA  DIIEKTPUYECKOrO IO  HA
HPOBOJHUKH U AUIIEKTPHUKH.

COopka u mnpoBepka paOOThl SJIEKTPUUYECKOH Ienu
IIOCTOSTHHOTO TOKa.

W3mepeHnue u peryiupoBaHue CUIbl TOKA.

M3mepeHue U peryarupoBaHue HAIPSKEHMSL.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO Yepes
pPE3UCTOpP, OT COMPOTHUBIIEHUSI PE3UCTOPA U HAIPSKEHUS
Ha PE3UCTOPE.

OnbITHI, JNEMOHCTPHPYIOLIUE 3aBHCUMOCTh
3JIEKTPUYECKOI'O CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JJIMHBI, IUIOMAAX IMOTICPCYHOI'0 CCYCHUA U MaTCpurajia.
[IpoBepka mpaBuia CIOXKEHUS HANPSKCHUH  MPH
IIOCJIEIOBATEIbBHOM ~ COEIUHEHUU JIByX PE3UCTOPOB.
[TpoBepka npaBuiIa A CUIIBI TOKa MPU HapajiebHOM
coeMHEeHUN  pe3ucTopoB.  Ompenenenue  pabOTHI
JIEKTPUYECKOIO TOKA, MAYIIEro Yepe3 Pe3UcTop.
OnpeneneHue  MOLIHOCTH — JIEKTPUUYECKOIO  TOKA,
BbIJIeNIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CUJIbI TOKA, UAYLICTO YCPEC3 JIAMIIOYKY, OT HAIIPSKCHUA
Ha Hell. Onpenenenue KIIJ| narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJCHCTBUS IOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO I0JIsl HOCTOSIHHBIX MarHUTOB IpU
ux OG’bGI[I/IHeHI/II/I n pa3saCICHUN. I/ICCHGILOBB.HI/IC
JEHCTBUS AJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIIME  3aBHCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBlieHWs TOKa B Karymke. M3ydenue
IIGIXCTBPI)I MAarduMTHOIrO IoOJid Ha MNPOBOJHHUK C TOKOM.
KoncrpyupoBanue u U3y4eHHue palboThI

SIIEKTPOJABUTATENS. M3mepenne KIIJ




AIEKTPOJBUIATEIIBHOMN YCTaHOBKH. OnbIThI o
WCCJICTOBAHUIO SBJIICHUS DJIEKTPOMArHUTHON MHIYKIUH:
HUCCIICOOBAHUC U3MCHEHUU 3HAYCHHUA U HaIpaBJICHUA

WHIYKIIMOHHOT'O TOKa

7.21

dusuueckre SABJICHHUS B TNPUPOAC: DIIEKTPUUECKHE
SABIICHUA B  aTMocdepe, OJICKTPUUYECTBO  HKHMBBIX
OpraHW3MOB, MarHUTHOE TOJI€ 3eMJIH, Jper( MOIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS XKU3HK Ha 3emJie, TIOJSIPHOE

CHAHHC

7.22

TexHu4eckue yCTpOWCTBA: D3JIEKTPOCKON, aMIIEpMETP,
BOJIETMETp, PEOCTAT, CYETUUK IJIEKTPUUYECKON JHEPruuy,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTeNIbHbIC
AIIEKTPOIPUOOPHI (mpumepsr), JJIIEKTPUYECKHUE
MIPEAOXPAHUTENN, DJIEKTPOMArHUT, JJIEKTPOIBUTATEINb

IMOCTOSHHOI'O TOKaA, IrCHECPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kopx anementa [IpoBepsiembie 271EMEHTBI COAEPIKAHMS
pasnena
8 MEXAHUYECKUE ABJIEHUA
g1 Mexannueckoe JBM)KeHHME. MarepuanbHas —TOYKa.
. Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHHS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
HepaBHomepHoe NPSIMOJIMHENHOE JIBUYKEHUE.
8.4 Cpennsis U MIHOBEHHas  CKOpPOCTb  Tena  IpHU
HEpPaBHOMEPHOM JIBUKEHHUH
g5 Yckopenue. PaBHOyCKOpeHHOE MPAMOJIMHETHOE
' JIBUKEHUE
8.6 CBobOoanoe nagenue. OnbiThl ["anumnes
8.7 PaBHOMEpHOE ABMKEHUE 110 OKpY:KHOCTU. Ilepuon u

yacToTa oOpamieHus. JIMHeWHass W yrjioBasi CKOPOCTH.




LleHTpOCTpEMUTENBFHOE YCKOPEHHUE

8.8 ITepssIii 3akoH HproTOHA

8.9 Bropoii 3akoH HeroTOHa

8.10 Tpetnii 3akon HeroToHa

8.11 [IpuHIUI Cynepno3uuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 Cuna TpeHMs:: cuila TPEHUS CKOJIBKEHUS, CHUJIa
' TPEHUs NTOKOS, APYTHE BUbI TPEHUS

214 Cwia TSKECTH M 3aKOH BCEMHUPHOTO TATOTECHMUS.
' YckopeHnue cBOOOIHOTO MaACHUS

815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku

216 PaBHOoBecme  MarepuanbHOM  TOUKH.  AOCOJIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPAOro Tena € 3aKPEILNIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn

8.18 Nmnynbce Tena. M3menenue umnyibca. IMImynbe cuiibl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 PeaxTnBHOE NBMKEHNE

8.21 Mexannyeckasi paboTa U MOLTHOCTh

829 PabGora cun Tsaxectu, ymnpyroct, TpeHusa. CBs3b
' SHEPruM U paboThI

823 [loreHunanbHass dSHEprus Tena, IMOAHATOTO  HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 [ToTeHunanbHas SHEPTUS CKATON NPYKUHbI

Kunetnueckass sHeprus. Teopema O KMHETHYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTUH
8.27 [TpakTrueckue pabOTHI:

Ormpezenenre CpeHe CKOPOCTU CKOJIbKEHHS Opycka
HWJIN JBWXXCHHA IDapuKa II0 HAKJIOHHON INIOCKOCTH.
Ornpeznenenne yCKOpeHUsl Tejaa IPU PaBHOYCKOPEHHOM

JBUXXCHUHU I10 HAKJIOHHOH IIOCKOCTH.




HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM JBIKEHHH 0e3 HadalbHONH CKOPOCTH.
[IpoBepka TruMOTE3Bl: €CIU MPU PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadallbHOM CKOPOCTH IMYTH OTHOCSITCS
KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE
IIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JamieHus. OmpeneneHue
Kod(pduureHTa TpeHus CckoiamkeHus. OrmpeneneHue
KECTKOCTU TMpYyXKuHbl. OnpeneneHue padOThl CUIIbI
TPEHUs TpU PAaBHOMEPHOM JIBUKEHUH Tela 110
TOPU30HTANILHON TOBepxHOCTH. OmnpezencHue padoThI
CWJIBl  YHOPYrocTM  Ipu  HoabéMe  Ipy3a C
UCIIOJBb30BAHUEM  HEIMOJABMKHOTO UM IOABH)KHOTO

OJIOKOB

duzngeckue SIBJICHUS B npupoac: NpujIrvBbl U OTJIMBBI,

8.28 nBwkeHue TiaHeT COJHEYHON CHCTEMbl, PEAKTUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
$.90 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKHNE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTHKU

- KoJIeOaHUI: IepHO/, YacTOTa, AMIUIUTY 1A
99 MaremaTuueckui u NPy KUHHBIN MAasITHUKHU.
‘ [IpeBpateHue sHepruu Npu KouedaTeIbHOM JIBUKEHUU
93 3aryxatomme KoiebaHus. BrIHyXIeHHBbIE KoJeOaHMs.
' Pe3onanc
Mexannyeckue BoJaHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHBlE M TONEpPEUHbIE BOJIHBL. J[IMHA BOJIHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHW4ecKue BOJIHBI
B TBEPZIOM TeJIE€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 WHdpa3Byk U yIbTpa3Byk
9.7 [TpakTudeckue paboOTHI:




Ompeznenenne YacTOTBl HW  TEpUoAa  KoJeOaHHi
MaTEMaTHYECKOTO MasiTHHUKA.

Onpenenenve 4YacTOThl W Iepuoja  KojeOaHui
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Iepuofa KoseOaHui
MOJBEIIEHHOIO K HUTH TIpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH IEpPHOAA  KoJeOaHMit
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. llpoBepka
HE3aBUCHMOCTH nepuozaa KoJIeOaHui’ rpys3a,
[IOJIBEILIEHHOT'O0 K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. M3MepeHne yckopeHusi CBOOOIHOTO MaIeHus

®duznyeckue sBICHUS B npupoze: BOCIIPUATHE 3BYKOB

9.8 ’KUBOTHBIMH, 3€MIJIETPSICEHUE, CEUCMHUUYECKHE BOJIHBI,
IlyHaMH, 3XO
99 TexHuueckue yCTpPOMCTBA: 3XO0JOT, HCMHOJb30BAHUE

YIIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9J'IeKTpOMaFHI/ITH06 II0JIC. 9J'ICKTp0MaFHI/ITHLIC BOJIHBI.

101 CBoiicTBa 3IIEKTPOMArHUTHBIX BOJTH
10.2 [kana 371€eKTPOMarHUTHBIX BOJIH
10.3 DOnexTpoMarauTHas npupoaa ceera. CKOpOCTh CBeTa.
. BonHoBEI€ cBOliCTBa cBETA
10 [TpakTryeckue paboTHI:
10.4 N3ydyeHne CBOMCTB  3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITBHOTO TeedoHa
dusnueckue ABICHUS B IpUpoJe: OUOJIOrHMYECKOe
10.5 neiicTBue BUMMOTO, yIbTpauOIETOBOTO u
PEHTTC€HOBCKOTO M3ITyYCHHUN
10.6 TexHuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1

queBaﬂ MOACIIb CBCTA. HcTounuku cBeTa

11.2

[IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA

11.3

Ortpaxenue cBeta. [1nockoe 3epkaio. 3aKOH OTpaKEHUs




CBCTa

IIpenomnenne cBera. 3aKOH TMPEJIOMIICHHs CBETA.

A ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIunza. Xop jtydeit B IMH3e
116 OnTuueckast cucrema QoToanmnapaTa, MUKpPOCKONa H
' TeJecKona
117 I'maz kak onTtuueckas cucreMa. biau3opykocTb u
' JAITbHO30PKOCTh
118 Pasnosxxenue Genoro csera B crekTp. OnbiTel HptoTOHA.
' CrnorxeHue crieKTpaibHbIX IIBETOB. Jlucnepcust cBera
[TpakTudyeckune paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIJla  OTpasKeHHUs
CBETOBOTO JIy4a OT yrJja MaJeHusl.
W3ydeHne xapakTepuCTUK U300paKeHUs MpeaMera B
IUIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTU yIVIa  IPEJIOMIICHUS
CBETOBOTrO Jiyya OT yrIjla MaJeHUs Ha TPaHUIE «BO3IyX —
11.9 CTEKJIO».
[Tonyuenne M300paKeHHUI C TTOMOIIBI0 COOMPAIOIICH
JIMH3BL.
Ornpenenenne POKYCHOTO PACCTOSTHUSL U ONTHYECKOM
CHJIBI COOMPAIOLIEH JINH3HI.
OnBITH IO PA3TIOKEHHUIO OEIIOTO CBETa B CIIEKTP.
OnBITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB IMPU HX
HaOJII0IeHUH Yepe3 [IBETOBbIC (DUIBTPHI
dusnueckue siBIeHUS B npupoje: 3atMenus CoiHua u
11.10 JlyHbpl, mBeTa TEN, ONTHUYECKHE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHuuyeckue yCTpOiicTBa: OUKH, MEPUCKOTI,
‘ ¢doroamnmapat, ONTUYECKHE CBETOBO/IBI
12 KBAHTOBBIE ABJIEHUA
101 OmnbiTel Peszepdopna u miuaHerapHass MOJENb aToMa.
' Moaens aroma bopa
12.2 Hcnyckanve W morjomnieHue cBeta aroMoM. KBaHTBHI.




JIuHeityaTeie CIEKTPhI

12.3

PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs

12.4

Crpoenne aromHoro siapa. HykioHHas  Mojenb

ATOMHOTO dapa. H3oTombI

12.5

PanuoakxtuBHble mnpeBpaimeHud. Ilepuon mosypacnana

ATOMHBIX AO€P

12.6

SnepHble peakuuu. 3aKOHBI COXpPaHEHMsI 3apsI0BOTO U

MaCCOBOTI'O YHUCCII

12.7

SHGPFI/IS{ CBA3U ATOMHBIX AEP. CBs3b Macchl U OHEpPIruun

12.8

Peakuuu cuHTte3a u geneHus Aaep. Hctounuku OQHCPI'ur

ComHia u 3BE31

12.9

SnepHas sHepreruka. JlelicTBUE  paJMOAKTUBHBIX

U3ITyYEHUH Ha )KUBbIE OPraHU3MbI

12.10

[IpakTrueckue pabOTHI:

HaGntonenue CIUIOIIHBIX UM JIMHEHYATBIX CIEKTPOB
U3ITY9YCHUSI.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIHU YaCTHUIIBI
110 TOPMO3HOMY TyTH (110 (hoTOorpadusm).

W3mepenne paaroakTUBHOTO GoHA

12.11

duznyeckre SBICHUS B MPUPOJE: €CTECTBEHHBIM
PaaOAKTUBHBIN ¢on, KOCMHYECKHUE JTy4H,
paIvoOaKTUBHOE H3IYYCHHUE IPUPOIHBIX MUHEPAIOB,
JNEHCTBUE PATUOAKTHBHBIX M3IYYEHHH Ha OpraHu3M

YCJIOBCKAa

12.12

Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHIUBUTyTBHBIA TO3UMETp, Kamepa Bunscona




IHPOBEPSAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pazoBanust Ha ocHoBe PI'OC

[Tonumanue ponu  QU3MKM B  HAYy4HOH  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0A30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U
U IIO3HABAEMOCTH SIBJICHHW IIPUPOABI, O POJM DKCIEpUMEHTa B
¢usuke, o cucreMoobOpasywomeil poiau (GU3MKK B Pa3BUTHUU
€CTECTBEHHbIX HayK, TEXHHUKM M TEXHOJOTuH, 00 3BOJIIOLUU
¢u3nUecKkux 3HaAHUNH U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE€ POCCHUICKUX M 3apyOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOLIECCOB OKPYIKAIOIIErO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUS O BUAAX MaTepuu (BEIIECTBO M TOJE), O JABWKEHHM Kak
crocobe CcyIiecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJIIPHOU Teopuu
CTPOEHHS BELIECTBAa, O (PM3MYECKON CYIIHOCTH SIBICHUN TPUPOJIBI
(MeXElHI/I‘-ICCKI/IX, TCIIOBBIX, OJCKTPOMArHUTHBIX U KBaHTOBI)IX);
yYMEHHE Pa3InyaTrh SBJICHHUS 1O OMHCAHUIO X XapAKTEPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/I3I/I‘-ICCKOC SIBJICHHUC,
YMEHHE PacTo3HABATh MPOSIBICHUE M3YUYCHHBIX (PU3MUECKUX SBIICHUM
B OKpYXAaIOLIEeM MHpE, BBIJENAS HMX CYILIECTBEHHbIE CBOMCTBA

(mpu3HaKM)

Brnanenue ocHoBaMM TOHSTUHWHOIO armapaTta W CHUMBOJHUYECKOTO
A3blKa (PU3UKKM W UCIOJB30BAaHUE MX Ui pEIIeHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBA TeN, (U3NYCCKUE SBIICHUS H

IIPOLIECCHI, UCTIOJB3YS (PyHIaMEHTAIbHbIE U SMINPUYECKUE 3aKOHBI

YMeHnue onuceBaTh HU3YYCHHBIC CBOMCTBA TeN U ®H3quc1<ne SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/ILICCKI/IG BCJIIMYMHBI

Bnagenne ocHOBaMH METOJOB HAay4YHOTO TIO3HAaHUS C Y4YETOM
cOOJIOIeHHsI TPAaBHJI OE30MAaCHOTO TpyJa: HAOIOACHUE (PU3UUECKHUX

SIBJICHUU:




YMEHHE CaMOCTOSTEIbHO COOMpPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHMS MO MHCTPYKIUH, OMUCHIBATH XOJ
OTbITa U 3alMCHIBATh €T0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIL;
IPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUUYMH:
YyMEHHE IUIAHUPOBAaTh U3MEPEHMs, CaMOCTOATENbHO COOMpaTh
DKCHEPUMEHTAJIbHYIO YCTAaHOBKY II0 HMHCTPYKUUH, BBIYUCIATH
3HAYECHHUE BEJIIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJILTATHL C
Y4ETOM 3a/JaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MIPOBEACHUE  HECIIOKHBIX  DKCIIEPUMEHTAIBHBIX  MCCIENOBaHUM;
CaMOCTOSITEIFHO ~ COOMpPaTh  IKCIEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOAMTH  MCCIENOBAaHWE IO  MHCTPYKUUH,  IMPEACTABIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUYUTHIBATh IOTPELIHOCTH, JEIaTh BEIBOJbI IO PE3yJIbTaTaM

HUCCJICcJ0BaHuUsA

[Tonnmanue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MoOjenel
(MaTepuanbHasi TOYKa, aOCOJMIOTHO TBEPAOE TEJIO, MOACIHU CTPOCHUS
ra3oB, XHJIKOCTeH W TBEPIBIX TeJ, IUIAHETapHAs MOJETh aToma,
HYKJIOHHad MOJCJIb aTOMHOT'O smpa) U YMCHHC MNPUMCHATH HUX JIA

00BICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue oOBSACHATH (hU3MUECKHE IMPOLIECCHl U CBOMCTBA Tell, B TOM
Yucji€ W B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh TPUUUHHO-CJICICTBEHHBIC CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUEHHBIE CBOIMCTBA (PU3UUECKHUX

SIBIICHUH, PU3NIECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMeHue pemarth pacuéTHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (OpMyIbl, CBs3bIBaOLIUE (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBATh KPaTKOE YCIOBHUE 3aJauH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYJIbI,
HeoOXouMbIe ISl €€ pelIeHHs, UCIIOIb30BaTh CIIPABOYHBIC JTaHHBIE,
MMpOBOAUTH paCLIéTBI U OHOCHHUBATHL PCATUCTUYHOCTL IIOJIYUCHHOI'O
3HaYeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(bu3MUecKoil BETMUMHBI, TOJyY€HHON MPU PEIIeHUH 3a/1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUIBL  JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX

TCXHOJIOTHYCCKUX IMPOLECCCOB 110 MX OIMMUCAHUIO, UCIIOJb3Yd 3HAHUA O




CBOMCTBAaX (DU3MYECKUX SBJICHUH U HEoOXoauMmble (U3HIECKUE

3aKOHOMCPHOCTHU

10

YMeHue UCHONb30BaTh 3HAHHA O (PU3UYECKUX SBICHUSAX B
MOBCETHEBHOM KM3HMU JUIsi oOecredeHus: Oe30MacHOCTH — IpH
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHECHUS 3J0OPOBbS M  COONIOJCHHUS HOPM
AKOJIOTMYECKOTO TIOBEJCHHUS B OKpY’KalOUIEH cpene; MOHUMaHUE
HEOOXOJUMOCTH TMPUMEHEHHUS TOCTHXKEHUH (U3MKU U TEXHOJIOTUH

IJI1 paquOHAJIBHOTO IMPUPOA0IIOJIB30BaHUA

11

OnelT moMcKa, NpeoOpa3oBaHUs M MpeACTaBICHUS HH(OpMaLUu
(GU3MUECKOro COAEp)KaHUsl C MCIOJb30BaHMEM HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTHI; YMEHUE OLEHUBATh 1OCTOBEPHOCTH
NOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH W
JOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaThb  IPU
BBIMIOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JIMTEPATypy
(GU3MUecKoro cojepKaHus, CIPaBOYHbIE MaTepHallbl, PECYpChl CETH
WutepHer; BiageHne 0a30BBIMH  HAaBBIKAMU  TPEOOpa3OBaAHMUS
MHpOpPMALMKM M3 OAHOM 3HAKOBOM CHUCTEMBI B JpYyryl0; yMEHHE
co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBE I/IH(l)OpMaHI/II/I U3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
. Mexanuyeckoe JBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTETBPHOCTH JIBFKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE NBMKeHUE. Cpeausist ckopocTh. Dopmyna ams
1.2 BBIUUCIICHHSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TpsMoONMHENHHOE NBHKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT
BPEMEHH B CITydae paBHOMEPHOTO NPSIMOTHHEHHOTO JIBFKCHUS:
13 X(1)=x,+ut
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UIsl TPOEKIUU CKOPOCTH, MPOCKIIHH
NepeMelIeHusl, MYyTH, KOOpAMHATHI TMpPH PaBHOMEPHOM MPSMOJUHEHHOM
JIBUKCHUH
3aBUCHUMOCTh KOOpJAWHATBHI TeJla OT BPEMEHHU B CIIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBMYKCHUS
2
Sy =vy # i+ ay= %
dopMyIBl TSI TPOCKIIUU TICPEMEIICHHS, MPOSKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUU:
1.4 s.(D=vy,t+a, L,
2
U.\'('f) =Up, +a, 1,
a,(f) =canst,
UH: - 1: =2a,s,
I'pa¢ykr 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIUH YCKOPEHUS, IMPOCKIINH
CKOPOCTH, TPOCKIUH TMEepeMEelIeHHs, KOOPAMHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJTMHEHOM JIBHKCHUN
1.5 CpoOoanoe manenue. GopMyIibl, OMUCHIBAIONIME CBOOOIHOE MaJCHHUE Telia IO

BCPTHUKAIN (I[BI/I)KGHI/IC TCJIa BHHU3 WX BBEPX OTHOCHUTCIBHO ITOBCPXHOCTHU

3emin). I'paduku 3aBUCMMOCTH OT BPEMEHH JUIsI TMPOEKIUH YCKOPCHHS,




IPOEKIUH CKOPOCTH M KOOPJAMHATHI IPU CBOOOJHOM TMaJIeHUU Teja IIo

BCpPTUKATIHN

1.6

CKOpOCTh pPaBHOMEPHOTO JBM)KCHHUS Tella IO OKpykHocTu. Hampasienue
CKOPOCTH.
®dopmyra 1 BBIYUCICHHS CKOPOCTH Yepe3 paauyC OKPY)KHOCTH WU TEPHOJ
oOpareHus:

2nR

T

LentpoctpemurensHoe yckopenue. HampapiieHne LEHTPOCTPEMHUTEIBHOTO

yckopenus. @opmyra Jisl BBIYUCIEHUST YCKOPEHUS:

1.7

Macca. ITnorHocts BemecTsa. @opMyiia i1l BBIYMCICHUS INIOTHOCTH:

_m
=3

1.8

Cua — BCKTOpPHAaA (I)I/ISI/I‘ICCKaH BesnunHa. CloskeHue cui

1.9

SBnenue unepuuu. [lepBeiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTL BCKTOpa YCKOPCHHA TEJIa U BEKTOPAa CUJIbI, I[eI\/’ICTBYIOH_[eI‘/JI Ha

TCIIO0

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Pyg=-Ty

1.12

TpeHI/Ie IMOKOS U TPCHUC CKOJIbKCHUS. d)opMlea IJI BBIYUCIICHUS MOAYJIST CUJIBI

TPCHUSA CKOJILXKCHUS:




1.13

Hedopmanust Tema. Ynpyrue u Heynpyrue aegopMmanuu. 3aKOoH yNpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My - 1A
R
Cuna TsxecTd. Y CKOpeHHe CBOOOHOTO A ICHHUS.
dopmyna s BBIYUCIICHUS CUIIBI TSDKECTH BOMM3H MmoBepxHOocTH 3emiu: F = mg.
JBuxenue ranet Bokpyr Coinnua. [lepBas kocmMuueckast CKOPOCTb.

HeBecomocTs 1 neperpysku

1.15

Hmnynbe Tena — BeKTopHas pu3ndeckasi BeIUInHa.
pP=mo

Nmnynbe cucrtems Ten. M3MeHenne uMiyibca. MIMIyabe cusbl

1.16

3akoH COXpaHCHUA UMITYJIbCa OJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, +in, U, =const

PeakTtuBHOE BIKEHUE

1.17

Mexannueckas pabora. @opmyJia s BEIYUCIEHUS paOOThI CHIIBL:

A=F5ooscx

Mexanuueckas MOIIHOCTE:

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. CDOpMy.]'Ia JJIAA BBIYHMCIICHUA

KUHETUYECKON DHEPIUU:

2
mu
B

TeopeMa 0 KHHETHUYECKOH OHCPIUH. qbopMyna JIUISL BBIYUCIICHUS TOTEHIIMAILHOM




OHEPIruu TCja, MOAHATOIrO

Hang 3eMIIeit:

E _=megh
P i

MexaHu4deckas OHCPIuUs:

E=E;+E p
119 3aKOH COXpaHEeHUs1 MexaHn4ecKoil 3Hepruu. dopmyiia 11t 3aKOHA COXPaHEHHUS
MEXaHUYECKON YHEPTrUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHUYECKOW SHEPTUH IIPY HAJTUYHMH CUJIbI TPEHUS.
[IpocTeie MeXaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Peraar. Momenrt cunbl: M - Fl.
VYcioBue paBHOBECHS phlyara:
ol MM +.=0
[TonBwxHbIM 1 HenoABMXKHBIN 6510KK. KII/I mpocThIX MeXaHU3MOB,
n= Aﬂmasm
Aaaq::aqamz
JlaBneHue TBEpIOTO TEIA.
dopMyna 17151 BBIYMCIICHUS 1aBJIEHUs TBEPIOTO Tea:
_F
r= 5
{91 JlaBnenue raza. ATMOcepHOe TaBlIcHHE.
' I'mppocratuyeckoe naBiieHUE BHYTPU KUJKOCTH.
®opMyna 715 BBIYMCICHUS JAaBJICHUS BHYTPH KUIKOCTH:
P=P+Pn,
1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAJKUBAIOIMIECH CHIIbI,
JICUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ra3:
1.23

F_ﬂ._I:m_ = ng

VYcnoBue nnaBanus tena. [lnapanue CYZAO0B 1 BO3QYyXOIlIaBaAHUC




1.24

Mexanudeckue KosieOaHus. AMIUIMTYyAQ, TEPUOJ W YacTOTa KOJICOAHUH.

®opmyiia, cBA3BIBAIOIIAS YACTOTY U EPUOJT KOJIeOaHuil:

1.25

MareMatnueckuii M IpYKUHHBIM MaATHUKU. lIpeBpamienue sHepruu Inpu

KoJIeOaTEIILHOM JIBUKCHUH

1.26

3aryxatomue kojaebanus. Beinyxiennsie konebanus. Pezonanc

1.27

MexaHUYeCKHEe BOJIHEI. HpO[[OHBHI)Ie " TIOINICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTPpaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

nByX cpenl. MH(pa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; JKECTKOCTH
OpYXUHBL;, KOod(UIMEeHTa TPEeHHs] CKOJIBKEHUS; paObOThl CHIIBI TPEHUs, CUJIbI
YIOPYTOCTH; CPEIHEW CKOPOCTH IBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHusi Opycka MNpu JBUKEHHHM MO HAKJIOHHOW MJIOCKOCTH; YacTOThl H
nepuosia KosiebaHWiH MaTeMaTH4eCKOr0 MasTHHUKA; 4YacTOThl W Iepuoja
Kosie0aHui NpyKMHHOTO MasTHUKA; MOMEHTA CHUJIBbI, JEHCTBYIOIIErO Ha pblyar;
paboThl CHIJIBI YNPYTrOCTH MPH NOABbEME TIpy3a C IMOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH MPU MOABbEME Ipy3a ¢ HOMOIIBIO MOABUKHOIO
O1oxa.

VccnenoBanue 3aBHCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAOIIECH CHJIbI
OT MAccChl TEJA; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO 1aBJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3SHHKAIOUIEH B MpYyKHWHE, OT CTENEHU
nedopMaluu Mpy>KUHBI, YCKOPEHUs: Opycka OT yIjia HakjJOHa HampaBJIsIoONIeH;
nepuojia (4acToThl) KoMeOaHWH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoJa
Kojie0aHuM MPYKUHHOTO MasiTHHUKAa OT MacChl rpy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHNE HE3aBUCHMOCTH TepHojJa KoieOaHWH HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycimoBus paBHOBECHS phluara

1.30

Qusuueckue s61eHUs 6 nNpupoode: TPUMEPHl JBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KUBOM U HEKUBOUW MPUPOJIE, NEHCTBUE CUIIBI TPEHUSI B IPUPOJE U

TCXHUKC, MNPWIHWBBI W OTJHMBBI, ABWXCHUC IIJIAHCT ConueyHon CHUCTCMBI,




PECAKTUBHOC JABUKCHHEC JXKUBBIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BIMAHHNC
aTMOC(I)CpHOFO JIaBJICHUS Ha >XHUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHATHUC

3BYKOB KXMBOTHBIMHU, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, HYHaMH, 3XO

1.31

Texuuueckue ycmpoiicmea: CIUAIOMETP, NATYMKU TOJIOKEHUS, PACCTOSHUS W
YCKOPEHHUs, NWHAMOMETp, TMOAIIMIHUKHA, PaKeThl, pblYar, MOABMXKHBIA U
HETIOJIBIKHBIM OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIC MEXaHHU3MBI B OBITY,
COOOIIAIOITUECS COCYMIbI, YCTPOHCTBO BOIOMPOBOJAA, THUIPABIMYECKUHN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpPUM  CTPOEHUS
2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO U Ta3000pa3HOro COCTOSHUMN BEIIECTBA.
Kpucrannnueckue u amop¢Hsbie Tena
27 JBuxenne uyactun BemiecTBa. CBsI3b  CKOPOCTH  JABMXKEHHS 4YaCTUI[ C
' TeMmeparypoit. bpoyHosckoe aBmxenue, nuddysus
23 CmauvBaHME U KallWJUISIPHBIE SIBJICHUS
2.4 TennoBoe pacHIMpeHne U CxKaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas snHeprus. PabGora u Temomnepesadya Kak CHOCOOBI HM3MEHEHHS
. BHYTPEHHEHN YHEPrun
2.7 Bunel Tenonepenaun: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyUEHHUE
Harpesanue wu oxnaxaeHnue Ten. KoaudectBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:
2.8 : 2
Q=cmlt,—1)
3aKOH COXpAHEHHWs] PHEPIMM B TEIIOBBIX IMpoOIleccax. YpaBHEHHE TEIUIOBOTO
Oananca:
2.9
Q1 _Qg +...=0
Ucnapenne u kxoHneHcanus. M3MeHeHHe BHYTPEHHEW HHEpPruu B IIpOIECCE
510 uClapeHuss U KoHJAeHcauu. KureHwe IKUIKOCTH. YenbHas TerioTa

napooOpa3zoBanus: L = Q/m




2.11

Brnaxnocts Bo3myxa

2.12

[InaBnenne w kpucraumszanusa. VI3MeHeHWe BHYTPEHHEH OJHEpPruHM IpHU

IJIaBJICHHUU U KpUCTAJIJIN3AllH. VY aenpHas TemioTa IIaBICHUS:

, 9

J"'\-:_
m

2.13

BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y IeibHasl TEIJI0Ta CrOpaHus TOIUINBA!
q=0/m

2.14

[Tpuniuns! paboTs! TernoBbix apurarenei. KI1/[ TemmoBoro nurarens

2.15

IIpaxmuueckue pabomul

W3mepenune yaenbHON TEIIOEMKOCTH METAUIMYECKOTo LMIMHAPA; KOJIWYecTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHAaTHOH TemmepaTypbl (UKCHpPOBaHHON
Macchl, B KOTOPYIO OIyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIIOTHI,
OTAAHHOTO HArpeThIM LWJIMHAPOM, IIOCIE ONMYCKaHWsS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCHUTEIBHOM BIIAXXHOCTU BO3/1yXa; YJIEIbHOW TEIMJIOTHI
IUIaBlIeHUs JpAa. VccienoBaHue M3MEHEHUs TeMIepaTypbl BOJbl  IpU
Pa3NIMYHBIX YCIIOBHSX; SBJICHHMS TEIUIOOOMEHA NMPH CMEIIMBAHUM XOJOJHOH U

ropsiueit BOJbI; MpoIiecca NCIapeHust

2.16

Duzuueckue s6/1eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KalWJIJIAPHBIC
SABJICHUA B IMPHUPOJAC, KPHUCTAJJIBI B IPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHKe POCH], TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea. KalUUISAPbIL, IPUMEPbI UCIOJIb30BaHHUs KPUCTAIIOB,
KUJIKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIUICHHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATENIb BHYTPEHHEIO

CTOpaHHUsI

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

DnekTpuzanus Tei. J{Ba Buaa 3JIeKTPUYECKUX 3apsI0B

32

B3anmoneiicTBre 3apskeHHBIX Tel. 3akoH Kyiona

33

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

34

Onektpuueckoe mnone. HanpsxEHHOCTh anekTpudeckoro mnousd. [lpuHumn

CYNEPIIO3UIMHU 3JIEKTPUUYECKHX MOJIel (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocutenu QJICKTPHYCCKUX 3apsaoB. HeﬁCTBHe QJICKTPHUYCCKOI'0 IIOJIA Ha

aneKTpudeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosAHHBIN JEKTpUYECKHU TOK. JleicTBUS ieKTprudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4q

DIEeKTPUYECKOE COMPOTUBIIEHUE. Y IEIBHOE JIEKTPUUECKOE CONIPOTUBIICHUE:
3.7 R =pl/S
18 3akon OMa a1 ydacTka aekrpudeckoit iienu: / = U/R

[TocnenoBarenbHOE COETMHEHNUE MTPOBOTHUKOB:

TT—TT T - R—
J.I :I‘;Ilu '[r —'[,1 _'[r"}-. R—Rl _Rﬂ}
3.9 [TapannensHOE COeTMHEHNUE MPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U,:I=1+1;R=—.
ST ST 2

CwMmemanHbple COCTUHEHHSI TIPOBOIHUKOB
310 Pabota u MmomHOCTh 251ekTpuueckoro Toka. 4 = Ult, P = Ul

3akon Jxoyins — Jlenma:
3.11 2

. Q=I"-R-t

312 OneiT Opcrena. MarnuTHoe mojie NMPSMOro MNPOBOJHUKA C TOKOM. JInHuMM

MarHUTHOM UHAYKIIUH
113 MarHutHOEe TmMOJie TOCTOSHHOIO MarHuta. B3anmoneincTBue MOCTOSHHBIX

MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OmnbiTel @apajnes. SBneHue 3aeKTpoMarHuTHON uHyKuuu. [pasusno Jlenma
3.16 IIpakmuueckue pabomol

W3mepenne  SIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPa;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; Pa0OTHI AIEKTPHUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHUKE
(pe3ucTophl, JTAMITOYKa), OT HAMPSHKEHHS HA KOHIIAX MPOBOIHHUKA; 3aBUCUMOCTHU

CONMPOTUBJICHNA OT MJIMHBI IPOBOAHHKA, IIOIIAAN €0 NOINECPECYHOI0 CCUCHUA U




YACJIBHOT'O COIIPOTUBJIICHU.
HpOBCpKa npaBujia U1 SJICKTPUYCCKOI'0 HANPSIKCHUS IPU IMOCICAO0BATCIBHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBHJia I CHIIBI 3JICKTPUYCCKOI'O TOKa IIpU

mapajjiCJibHOM COCIMHCHHUU IIPOBOAHHUKOB (pCSI/ICTOpBI u HaMHO‘IKa)

Qu3uueckue sA61eHUA 6 Npupode: SICKTPUUECKUE SIBICHUS B aTrMocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Jpeii( MOITIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJle, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: HIEKTPOCKOI, aMIIEpMETP, BOJBTMETP, PEOCTarT,
CU€TUMK  DJIEKTPUYECKOM  OSHEPrHM,  SJICKTPOOCBETHTENbHbIE  HPUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumeps), JIEKTPUUECKUE
[IPEIOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana 35eKTpoMarHuTHRIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsiMonnHeliHOe pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBeta. 3aKOH IPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xoxa nyueit B nuH3ze. DOKyCHOE paccTOsiHHE JUH3bI. OnThueckas cuiia
' muH3el: D = 1/F
3.25 I'na3 kak ontuueckas cucreMa. OnTuyeckrue mpuOopsI
IIpaxmuueckue pabomul
W3MepeHue ONTHYECKOW CHIIBI COOMparomielt JUH3bI; (POKYCHOTO PacCTOSHUS
coOuparoriei JIMH3bI (10 CBOIMCTBY paBEHCTBA pa3MEpOB IMpeaIMeTa U N300pakeHus,
326 KOTJIa MPeIMET PacIoyio’KeH B IBOMHOM (hOKyce), moKa3aTess MPesIoMICHHS CTEKIIa.
' HccnenoBanne cBoiicTBa M300pakeHUs, TMOIYYEHHOIO C  [OMOILBIO
coOuparoniei JTMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JTUH3;
3aBHCHMOCTH yTIJla INPEJIOMIIEHHS CBETOBOIO JIyda OT yIjla NAaJEeHHUs Ha TpaHULEe
«BO3JIyX — CTEKIIO»
307 Qusuueckue aeneHuss 6 npupode. 3arMmenuss Comnna u JlyHbl, 1BeTa Teul,
' OIITHYECKUE sIBIIEHUS B aTMoc(epe (1BeT HeOa, pedpakiuus, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TepUCKOI, (oToammapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, OeTa-, raMma-uznydeHusi. Peakiuu anbda-u Oera-




pacrazaa

4.2 OmneiTel Pesepdopaa mo paccesauro anbda-yactui. [lmanerapaas Moens atoma

43 CoctaB atromHoro saapa. M3ortomnbl

4.4 [lepuon nomypacnaga aTOMHBIX siA€P

4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJOBOIO U MaCCOBOTO YHCE
Qusuueckue s6N1eHUs 6 Npupode. €CTECTBEHHbIH paJMOAKTHBHBIA  (oH,

4.6 KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE H3JIy4Y€HUE TMPHUPOJHBIX MHUHEPAJOB,
JIEHICTBUE PaJMOAKTUBHBIX U3JIyY€HUN HAa OPraHUu3M YeJlIOBEKa

47 Texnuueckue ycmpoiicmea. CIEKTPOCKOI, NHAUBUIYaIbHBIM TO3UMETpP, KaMepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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