MMHHUCTEPCTBO IMPOCBELIEHUS POCCUMCKON ®EJIEPALIMM
MYHULIUTTAJTBHOE ABTOHOMHOE
OBIIEOBPA30OBATEJBLHOE YUPEXJIEHUE
«BEJWMKAHCKAS CPEJTHSS OBIIEOBPA3OBATEJLHAS IIKOJIA»

626032, Tromenckas obnactb, HukneTaBnuHckuil paiion, ceno Mcka, ynuna beperosas, 1
tei: 8 (34533) 46-1-24, 46-2-56 dakc 46-2-56 E-mail: vsosh08@mail.ru

PacemoTpeHo: CornacoBaHo: VTBEPMEHO\ AN

na sacenanmnu IIMO yunreneit EMLL Hupexrop ¢guanana MAOY FANS 4 A TRy %

pyxosomutenb: uc.of Jezocecele /T «Bemwiasckas COLL- A .23 ’,f?

[porokon Ne «COUI c. Tionesoy | VA0 oA

« AL »__of 2025x &af —C.W. Hosuukas * ... “H.B. Baragosa
vdp v_of 2025y TiomxasiEanses25gp€ozs

PABOYASI TIPOTPAMMA
(ID 7174034)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

Ju1st o0yyvaromuxcs 7-9 xkiaccos


mailto:vsosh08@mail.ru

HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yuérom deaepanbHON pabouelt mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYaIOIIUXCS W OPraHMU3alMI0 HM3y4YCHHS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEJMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no gusuke ycTaHaBIMBAET paclpeneseHue yueOHOro maTepuana
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ ILEIbIO OKa3aHUS METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
OPEeIMETOB, MOCKOJbKY (U3NYECKHE 3aKOHbI JI€KAaT B OCHOBE IPOLECCOB M
SBJICHUW, W3y4yaeMbIX XHUMHEH, OHONOTHEeH, acTpoHOMUEW U (QU3NYECKOU
reorpadgued, BHOCHT BKJAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TNIaBHBIX 3a/lady (PU3MYECKOro OOpa3oBaHUsl B CTPYKTYpe OOIIEro
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM TPAMOTHOCTH U
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpenenensl B Konuenimu mnpenonaBaHusi ydeOHoro npenmera «®duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOIUX
OCHOBHBIE  0011€00pa3oBaTebHble MPOTpaMMbl, YTBEPKAEHHOH pelIeHUEM



Konnernn MunucrepctBa npocsenienus Poccuiickoit denepanyu (MpoTOKoOJ OT 3
nexadps 2019 r. Ne [TK4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOIICHUS K OKPY KAIOIIUM SBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyriei
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o011ero oopazoBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npUOOpEeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DM3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PpEIIEHUA MPOCTEUIIMX pacuy€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETrO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 daca B Helemro).

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT U OMBITOB € YYETOM HWHIWBHIYAJIbHBIX OCOOCHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3zjnesn 1. ®u3uka u e€ posib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®uszuka — Hayka O npupope. SBneHus npupoapl. Ouznueckue SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npubopsl. [TorpennocTs n3mMepeHnii. MexxayHapo/iHasi cucTeMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBMXKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUMOTE3, OOBICHEHUE
HaOMr01aeMoro siBjeHus. Onucanue GU3NUeCKUX SBJICHUHN C TTOMOIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimel.

1. OmnpeneneHue 1eHbI IeTCHUs MKaIbl UK3MEPUTEIIBLHOr0 puodopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.

4. OnpepneneHue pa3MepoB MAJIbIX TEIl.

5. M3Mepenue Ttemmeparypbl MpPU MOMOIIM >KUJIKOCTHOIO TEPMOMETpa H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIMEeHHOTO TOPU30HTAILHO, TEM OOJIbIIIe, YeM OOJIbIIe BHICOTA
ycKa.

Paszgea 2. IlepBoHayasibHbIE CBe/IeHHSI 0 CTPOCHHUHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue wyactuil BemiectBa. CBSA3b CKOPOCTH JABWKEHUSA YACTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTtHble COCTOSHUSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEN U TBEPJBIX
(KkpucTaIMYecKux) Teid. B3auMocCBsi3b MEXKIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue — siBneHud,  OOBSACHAIOIIMXCA  MPUTSHKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUSI CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SBneHne wHepuMH. 3aKOH WHEpUMH. B3anmoneicTBhe Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
['yka. 3mepeHue cuibl ¢ MOMOLIBIK JUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHIIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hasnenue. CriocoObl YMEHbILIEHUSI U YBEJIMYEHUS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JAaBJEHUS >KUJIKOCTH OT TiIyOuWHbIL. ['mapocTaTuyecKkuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: IUIAaBAHWE WU MOTPYKEHHE TEl B 3aBUCUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NMOrpy>KEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3omoroe mpaBwio» MexaHuku. KIIJ[ mpocteix Mexanu3moB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. Kunernuyeckas W INOTEHLMAIbHAsA OJHEPIUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIIonepenayda u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonndectBo TemnoTsl. YaenbHas TEIIIOEMKOCTH BEIIECTBA. TeIIo0OMEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(hEepHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUU B TEIUIOBBIX MPOIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenne nocTostHCTBA TeMIEpaTyphl IPH TIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanvie sBIEHUS TEMIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Onpenenenue yaeabHOM TEIUIOTHI MIABJICHUS JIbJA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEITUYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIIAMH).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIA JIEKTPUUECKUAN 3apsijl.
Crpoenne aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuia Toka.  DIEKTPUUECKOE  HaIpsHKEHUE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DJIEKTPUYECKUE LIETTH U MTOTPEOUTENH IEKTPUUECKOM dHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe IJId )KU3HU Ha 3emiie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWe 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CniocoOb1 NOJIyYEHUS AIEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKIHUS.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.

L O N o UV A WwDN R
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHlE€ MarHUTHBIX MMOJEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAINpaBJICHUS HWHIYKIHOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJICKTPU3AIMU  TeJl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKCHUM MpU TOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjis CWIbl TOKa MPU NapaieTbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCMMOCTh CHJIBI  B3aMMOJCHCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBMKEHHA. PaBHOMEpHOE MPSMOJIUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBHKeHue. (CBOOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u vacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTtona. Bropon 3akon Hetorona. Tperuii 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHU S, CUila
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. Jpuwxenue mnaner Bokpyr Connma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSKECTH, YNPYTrOCTH,
Tpenus. CBs3b 3HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPIHMU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHME TyT€l W TPACKTOPHUI JABUXKEHHUS OJHOTO W TOTO JKE€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacChl TeJla U JICMCTBYIOLIEH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJibca NPU HEYTIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJIbXKEHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBHKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenue pabOThl CWIbBl YIOPYrOCTH TP  TMOABEME Tpy3a ¢
WCITOJIb30BAaHNUEM HEIOABIXKHOTO M TIOJABIKHOTO OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTBh 3Byka W BbicoTa ToHA. OTpaxkenue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U TIepuo/Ia KoyieOaHuil IPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
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rpy3a OT JJUHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3nesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DJeKTpoMariuTHas npuponaa cera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Paszgea 11. CBeToBble SIBJICHUS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpakeHHEe cBeTa. Vcrmonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnwiTel HbloTona. CnoxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucmepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBHCUMOCTH YIUVIA OTPAKEHHUSI CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
MaJICHUS] Ha TPAHUILE «BO3IYyX—CTEKIION.
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4. TlomydyeHue n300pa’KeHU C TOMOIIBIO COOMPAIOIIEH JTMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHUe aTOMHOIO
saapa. Hykionnas wmopens aromHoro sapa. HM3orombel.  PagmoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas sHepreruka. JeWCTBHsS paauOaKTHBHBIX W3JIYYEHHW Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiyyeHns NpupoOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIMNKA MOYJIb MIPEIHA3HAYEH JJI1 CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIsi MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABILIKX 3TOT y4E€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOECHHE HAYYHBIX METOAOB HCCIIEIOBAHUS



SIBJICHUM TPUPOJLI M TEXHUKU, OBJAJEHUE YMEHHSIMHU OOBSICHATH (pu3nueckue
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3zielia Peaanu3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIONYYCHHBIX 3HAHWM pacro3HaBaTh M HAyYHO OOBSICHATH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCII0JIb30BaTh HAYYHbIE METOJIbl UCCIIeI0BaHUs (PU3UUECKUX SBJICHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTIKEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) naTpuoOTHYECKOT0 BOCIIMTAHMS :

- TIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYK/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM IIPUMEHEHHEM JOCTHKCHUHN
bu3HKY;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3TUYECKUX NPUHLMUIOB B JEITEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE ICTETHUYECKHX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HaHHME IIEHHOCTH (HU3NYECKOM HAyKH KaK MOIIHOIO HMHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH J10003HATEIBLHOCTH, MHTEpEca K HCCIIEA0BATEIbCKOM
JIeSITeIIbHOCTH;

S) ¢opmupoBaHus  KYJbTYPbl 3I0POBbSI W  J3MOIHOHAJIBHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe€30macHoro ooOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXXHOCTH TIpaBHJI OE30IacHOTO IIOBEJICHHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSAX;

- c(opMHUpPOBAaHHOCTh HaBBbIKA peQUICKCUM, TPU3HAHUE CBOCTO MpaBa Ha
OIMOKY M TAKOTO e IIpaBa y APYroro 4eIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allid, Topoja, Kpas) TEXHOJOTHYECKOH |



COLIMAJIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHUCIEe U (U3HIECKUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBI3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpHUEHTAlUS Ha NPUMEHEHHE (UBMYECKUX 3HAHUU Ui pelieHus 3a7ad B
007acTH OKPYXKAIOIIEeW Cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB W OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) amanTanum K HU3MEHSIIOUNIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHPOIHOM

cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJICHCTBUH TIPU BBIMOJTHCHUH HWCCICAOBAHUN U
MPOEKTOB (M3MYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM uucie HopMyaupoBaTh
U7ieH, MIOHATUSA, TUTIOTE3bI O PU3HUECKUX 00BbEKTaX U SIBJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHME CBOETO pA3BUTUS B NPUOOPETEHHWU HOBBIX (PUIUUYECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JEUCTBUM C YYETOM BIUSHHUS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHMsI mporpaMmbl M0 (GU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocsi Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIC  YHHUBEpCaJbHBIC  Y4YCOHBIC  JICHCTBHUSA,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATH M XapaKTEpU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS IS
000OIIIECHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SBJICHUM U TPOIIECCOB, JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM JETYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus y4eOHOM (u3nyeckon
3a/lauyu (CpaBHEHHE HECKOJIbKMX BapUAHTOB peElIeHHs, BbIOOp Hambosee
HOJIXOSIIEro ¢ Y4ETOM CaMOCTOSTEIHHO BBIJIEJICHHBIX KPUTEPHEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCMEPUMEHT, HEOONbIIOe WCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaLHIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIlee pa3BUTHE  (HU3UUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE 1
orOope WH(pOpPMAIUM WM JTaHHBIX C y4ETOM MPEMIOKEHHOU Y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HTHOU TpaduKoil 1 UX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTAEMON TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIC HAa pEIICHHWE 3a/Jaddl M IOJAJCp KaHHe
0J1ar0’KeIaTeIbHOCTH OOIIEHHS

COTIOCTABIISATh CBOU CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M TMCBMEHHBIX TEKCTaX;
nyOIMYHO TPEJCTABIATh PE3YNbTAThI BHIIOTHEHHOTO (PU3MUECKOIO OIBITA
(3KCTIEpHMEHTa, HCCIIeIOBAHMUS, IPOCKTA);

IIOHUMAaTb W MCHOJIb30BAaThb  IPEUMYIIECTBA  KOMAaHIHOU U
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

IIPUHUMATH LIEJIA COBMECTHOM IEATEIIBHOCTH, OPTaHU30BbIBATH JIEHCTBUSA
o €€ JOCTWKEHHUIO: pAclIpenensiTh pPOIH, OOCYKIaThb IPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHSTH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUI0O WU KOOPAWUHUPYS CBOU JEUCTBUSA C JPYTHUMH
YIEHAMU KOMAaH/IbL;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX cuTyanusix, Tpe6yfoumx
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPHUCHTHUPOBATLCA B Pa3JINIHbIX nmoaxoagax IMPUHATHUA peﬂleHI/Ifl
(MHAMBUyaIbHOE, TPUHATHE PEIICHUS B TPyIIe, NPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)1/131/1‘1601(0171 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIMUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apI'yMEHTUPOBATh IPEJIAracéMbl€ BAPUAHTHI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYallUH W TIpeyiaraTh IiaH €€ U3MECHCHUS,
OOBSACHATh TPUYMHBI  JOCTMOKCHUS  (HEHOCTHDKEHHUS)  PE3yJIbTaTOB
NEATeNIbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JCATEIHHOCTH (B TOM YHUCJE B XOJ BBITIOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, M3MCHHBIIUXCS CHUTYyallii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTaTa LICJIM U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro uyejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNN (HU3NISCKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI M TAKOE K€ IIPaBO JIPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kjacce rmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOb30BaTh  TMOHATUA: (PU3MYECKHME M  XUMHYECKUE  SBJICHUSA,
HAOJIIOICHHUE, DKCIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHMIIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOoe [BIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENWHOE), TPACKTOpHUs, PaBHOJCUCTBYIOIIAS
cwia,  gedopmamus  (ympyras, TTacTHU4YecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (auddysus, TEIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada AaBjiCHUsT TBEPABIMU TeEJIaMH, XUIKOCTIMU U
razamy, arMochepHoe JaBJieHWE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON AHEpPruu) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JTAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBIICHHE W3YYCHHBIX (U3WUYECKUX  SIBJICHUU B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
NPUMEPHI JBWKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW W HEXHBOMU
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMoc(epHOro JaBJCHUS HA KUBOW OpPraHuU3M, IUIaBaHUE PbIO, phlUuarud B
TeJe YeloBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJla YIPYTOCTH, CUJIA TSXKECTH, BEC
Tella, Cujaa TpEeHus, JAaBlieHWe (TBEPAOro Teila, >KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWueckas paboTa, MOUIHOCTh, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHASI SHEPrus), MpPU OMHCAHUM IPABUIBHO
TpakToBaTh  (U3MUECKHH  CMBICH  HUCHOJNB3yEeMBIX  BEIWYWH, UX
00O3Ha4YeHUsI W EIUHUIBI (U3NUECKUX BEITUYWH, HAXOIWUTHh (POPMYIIHI,
CBSI3bIBAIONINE JJAHHYIO (DU3WUYECKYIO BEIMYMHY C JIPYTUMH BEJIMUYUHAMH,
CTPOUTH TpapvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBecHs pbryara (OJoka),



«30JIOTO€ TPABWIIO» MEXAHUKH, 3aKOH COXPaHEHMs] MEXaHMYECKOH
DHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKoHa W
3alUCBHIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SABIICHHUSI, IPOLECCHI U CBOKMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Y4EHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3anayd B 1—2 JEHCTBUSA, MCMONb3YS 3aKOHBI U
dbopmMyIbl, CBsA3BIBaIONINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIW3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYMHBI B (POPMYJIBI M MPOBOAUTH PACU€Thl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUIeHUs 3a/a4, OLIEHUBATh PEATMCTUYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMHUTh OpH MOMOUIU
(U3HYECKUX METOA0B, B OMMCAHUM UCCIIEI0BAHUS BBIEIAThH IPOBEPIEMOE
npeanonoxenue  (TUoTesy),  pazidyaTh W MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHMUS,
3aMUCHIBATh X0/ OMbITa U ((OPMYJIHPOBATH BHIBOHI,

BBINIOJIHATh MpPSIMbIE W3MEPEHUSI PACCTOSHUSA, BpPEMEHM, Macchl TeJa,
o0béMa, CWJIBl M TEMIEpaTypbl C MCIHOJIb30BAHMEM aHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NTPHOOPOB ¢ YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOU BETUYUHBI OT
JIPYrol € HCIOJNb30BAHUEM TMPSMBIX H3MEpPEHUM (3aBUCUMOCTU IYyTH
PaBHOMEPHO JIBHXKYLIEroCs Tejla OT BPEMEHU [BHKEHHUS TeENa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAJAN CONPUKOCHOBEHHUSI TEJI, CUIIBI
YOPYrOCTA OT Y/UIMHEHHs MPY>KUHBI, BHITAJKUBAIONIEH CHUIIBI OT 00BhEMaA
NOrpY>KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIENOBAaHUSA, COOUpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEII0KeHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUMX BEIUYMH B BUJE



NPEJIOKEHHBIX TAa0MUI W rpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHMs (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbXEHMUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyXEHHOE B KHUJIKOCTh Te€J0, KO3((UUMEHT IMOJIE3HOro JEHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHON HWHCTPYKUUU: TpU
BBINIOJIHEHUN HW3MEPEHHI COOMpAaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY M
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYbl, Oapomerp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUIAPABIMYECKHN  Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX ABJICHUA M HEOOXOAUMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbS M COOJIOACHUS
HOPM 3KOJOTHYECKOT0 MOBEACHUS B OKPY>KaIOILIEH Ccpejie;

OCYILIECTBJIATH OTOOp HCTOYHUKOB uH(popmauuu B HHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HaHUH © TYyTEM CpaBHEHUS pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPHU BBITOJHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
IUTEpaTypy  (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypchl cetu MuTepHer, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HU3UUECKOTO COACPKAHUSA, B TOM
yuciae MyOJaMYHO JenaTh KpaTKHe COOOUICHHSI O pe3yibTaTax IMPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NPU H3TOM TPAMOTHO HCIOJIB30BAThH



M3YYECHHBI TOHATUMHBIA anmapat Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALUEN;

IpPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIENOBAaHUM pacnpenensirb
00s13aHHOCTH B TpyNNe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEINTh 3a BBINOJIHEHWEM IUJJaHA JCHUCTBHUM, aJEKBaTHO OLICHHUBAaTh
COOCTBEHHbI  BKJIAJ B  JCSATENBHOCTb  TPYMNIbI,  BBICTpAaUBaTh
KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAILNIMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, IIEKTPUUYECKOE 0N, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TerIoNpPOBOAHOCTS, KOHBEKIIHSI, U3IIy4EHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOIO TOJS1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIUS)
M0 ONUCAHUID MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBICHUW B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIpHBbIE SIBIICHHS B MPHUPOJE,
KpUCTAJIbI B mpupone, uziaydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd Moa0COB, POJIb MATHUTHOTO TOJS MJis KU3HU Ha
3emiie, MOISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJENbHas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEJIbHAs BIIAXKHOCTb BO31yXa, JJIEKTPUUYECKUN 3apsm,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSKEHUE, COINPOTHUBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHME  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABMIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUU IO (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE TMPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3HUECKUX SIBICHUM,
(Gu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3ajadyd B 2—3 JEHCTBHs, HCIOJIB3YysS 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelleHus 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HEoOXOoAUMBbIE Jisi €€ pelleHUs, NPOBOAUTh pPAcu€Thl U CpPAaBHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPBIE MOXKHO PEMHUTh NOpH MNOMOLIU
(bu3MUEeCKMX METOAOB, MCIOJb3Ysl OMMCAHME MCCIEAOBaHUS, BBIIACIATH
IIPOBEPAEMOE IIPEAINONIOKEHNE, OLICHUBATh IPABWIBHOCTH IOPSAKA
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT IBETa H3JIydarolled (MOorjaomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJbI OT TEMIEPATYPbl KUAKOCTH H
wion@aau €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJEHUCTBHUE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yalu3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJEKTPOMArHUTA,



CBOMCTBA DJIGKTPOJABUTATENsI IOCTOSHHOTO TOKa): (OpMYIUpOBaTh
MpOBEpsEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, OMUCHIBATH X0/ OMBITA U (POPMYITUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPHUOOPOB M JATYMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUI C YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEITHOCTH;
MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIIMUUHBI OT
JIpYyrol C  HUCHOJb30BaHUEM TMPSAMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeJIbHOTO COMPOTUBJICHHUS BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO 4epe3 TMPOBOAHUK, OT HANpSOKEHWs] Ha IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOTO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3ysibTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHUAE TaONHI U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3ndecKkux BeIUMuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOMI0aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1adopaTopHbBIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOW HA MX ONucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEAOXPAHUTENH, STIEKTPOMArHUT, 3JIEKTPOJBUIaTeNlb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3NYECKUX SIBICHUI U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA M U3MEPUTEIbHbIC
npuOOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBbI JJIEKTPUUYECKHUX
LENel ¢ MOCAeq0BaTEIbHBIM U MapajulelIbHbIM COEAUHEHHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



NPUBOJIUTHL  TPUMEPhl  (HaxXOoaWTh  HMHPOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBBSI W COOJFOJACHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOUCK HMHPOpMAlUA (PU3UYECKOTO COJEpKaHHS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
MCIOJIb30BaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3NYECKOro  COJEp)KaHUs, CHPAaBOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIECHMS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COMCp)KaHMs, B TOM UYHCJIE MYOJIHMYHO TIPEICTABIATh PE3yIbTaThI
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COTPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (HU3UICCKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTHUPOBATh €ro, aJCKBATHO OIICHWBAaTh COOCTBEHHBIM BKJIa] B
JeSTEeNHHOCTD TPYIIHI, BEICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoniy oOyuenust B 9 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

UCIIOIb30BaTh TOHSTHS: CUCTEMa OTcuéra, MaTepuajgbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, mnjacTtayeckasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LEHTP TsDKECTU TBEPJOro Tella, paBHOBECHE, MEXaHUUECKUE KosueOaHus U
BOJIHBI, 3BYK, WH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(a, 0eTa- U raMma-u3iydeHus,
W30TOIbI, Si/IEPHAS DHEPTETUKA;

pasznuyath SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHUE, KOJeOATENIbHOE JBIKCHHE (3aTyXaloIllue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JHUCIEPCUSl CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIYYEHUs1) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX  SBJICHUH B
OKpyXkaroieM Mupe (B TOM 4Yucie (QU3NYECKHUE SBJICHHUS B MPUPOJIE:
MPWINBKI U OTJIMBBI, ABMAKEHUE TUIaHEeT COIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OUOJIOrMUECKOE IEWCTBHE BUANMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE U3IyYECHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHW3M YeJIOBEKa), MpHU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a/lady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHUH, YCKOpPEHHUE, TNepeMelleHue, MyTh, YrjioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS SHEPTUsl CXKaTou
NPY>KUHBI, KUHETUYECKasi DSHEPrus, IIOJIHAs MEXaHUYeCKas DSHEprus,
NEepHoJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICI HCMOIB3YEMbIX BEJIUYUH,
0003HaYeHUs1 U €IUHUIIBI (U3NUYECKUX BEIUYMH, HAXOIHUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS W TPOLIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUsI 3HEPTrUU, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCa, 3aKOHBI OTPa)XCHUS W
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IpU SACPHBIX PEAKIMIX, NMPU ATOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMYECKUX
IaroB ¢ Onopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3a4adu  (OMHparolIMecss Ha CcuUcTeMy u3  2-3
ypaBHEHU), UCTIONb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayd 3alMChIBaTh KPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOUHBIC JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOrO 3HAuYeHUs (U3HUECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXXHO pEIIUTh HPU HOMOLIU
(U3HYECKUX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEHOBaHUS, BBIACIATH
MpOBEpPAEMOE TMPENINONOKEHNE, OLEHUBATh MPABUWIBHOCTh MOpPsJIKa
IIPOBEICHHUS  HUCCIIEOBAaHMs, JIE€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIOAECHHUIO (PU3UYECKUX SBICHUUA WIH
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPIruM, 3aBUCHUMOCTh Nepuoja KoieOaHUN NpyKUHHOTO
MasiTHHKa OT MAaccChl Ipy3a U JKECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYIbl MAJIBIX KOJICOAHUH, MPSIMOJIMHEHOE PacpoCTpaHEHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY M3 M30BITOYHOro  Habopa
o0opyaOBaHMs, OINUCHIBAaTH  XOJI ONbITAa W  €ro  pe3yibTaThl,
(OpMyIHpPOBaTh BHIBOABL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparomieit JUH3bI), OOOCHOBBIBaTH BHIOOP crHoco0a HU3MEPEHUS
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHUM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIeOaHUI MaTeMaTHYeCKOro MasiTHUKA OT IJIMHBl HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETa OT yrja MaJeHus U yrja MNpeloMJIEHUs OT yria



najcHus): IUIAHUPOBAaTh MCCIICJOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTH
(GbU3UYECKUX BEIWYUH B BUIE TaOMWIl M rpadHKOB, JNEIaTh BBIBOJBI IO
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJieHUs, XECTKOCTh MPY>KUHBI, KOA(DPHUITMEHT
TPEHUS CKOJBKCHHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATDh U3MEPEHUS, CICAYs MPEMIOKESHHOW WHCTPYKIMH, BBIYUCIIATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOJIYYCHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOMI0aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJICICH:
MaTepHalibHasl TOYKa, a0CONIOTHO TBEPJOE TEN0, TOYCHYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JWH3a, IUIAHETapHAs MOJAEIb aTroMma, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONMUcaHud (B TOM 4YHUCJE:
CIUJIOMETpP, JaTYUKHU TIOJOKECHHsSI, PACCTOSHHUS W YCKOPEHHsS, paKeTa,
9XOJOT, OYKH, IEPUCKOI, (HOoToammapar, ONTHYECKHE CBETOBO/IHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCIONB3ys 3HAaHUS O
CBOMCTBaX (PU3MYECKUX SABJIECHUH MW  HEOOXOAuMble  (PU3UUYECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMpAroUIeil JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  WHGOPMAIMIO O  MpPUMEpax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MPU OOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbS H COOJFOJACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYIXKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HMHPOpMAUA (PU3UYECKOTO COJEpKaHHS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh



MyTH ONpPEAeNICHUs JTOCTOBEPHOCTU TMOJYYCHHOW HMH(OpMalUu Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIbHBIX NCTOYHUKOB;

WCIIOJIb30BAaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COJAEpKaHMs, CIPAaBOYHBIE MaTepHUabl,
pecypchl cet HTEpHET, BiIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus MHYOpPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIICHHUS HAa OCHOBE
uHpoOpMaIIMK U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEICTABIATh PE3yAbTAaThl IPOCKTHON UM MCCIIEI0BATEIbCKON
JNEATENbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BATh  M3YyYECHHBIN
MOHATUIHBIA ammapaT W3ydyaeMoro paszfena (U3MKd U COMPOBOXKIATH
BBICTYIUICHUE Tpe3CHTalell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JNaBnenue. [lepenaua qaBiaeHus TBEPIBLIMHU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TenoBble siBi1eHus
. bu6mmoreka [JOK
11 Crpoeuue u cBOHCTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Termosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [locTosIHHBIN AIIEKTPUUECKUI TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



https://m.edsoo.ru/7f41a4a6
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but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadat
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HNOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

KoHTpoJLHEBIE
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

Jlara
U3yUYeHusl

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

Pu3nka — Hayka O pUPOJE.
SIBnenus npupoasl. Gusndeckue
ABJICHUS

dusnueckue IBICHUA

duznyeckue BEIUIUHBI U UX
U3MepeHHe

VYpok-uccieioBaHue Xapakrepa u
MIPUYUH U3MEHEHUS] PUBNYECKUX
BEJIMYUH

Kak ¢u3uka u apyrue ecTeCTBeHHBIE
HAyKH U3y4aroT MPUPOY.
EcrecTBeHHOHAYUYHBIN METO
no3HaHus. Onucanue GU3NIECKux
SIBJICHUI C IIOMOIILIO MOoJIesei

butmmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccinenoanue "[IpoBepka
TUIOTE3bI: JATbHOCTh MOJIETA IapUKa,
MYLIEHHOTO0 TOPU30HTAJIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BRICOTA ITycKa"

Ctpoenue BeniectBa. ONbITHI,
JTOKa3bIBAIONIHNE JUCKPETHOE CTPOCHHE
BEIIECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a



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

bu6nmoreka [IOK

8 JBIKeHHE HacTHIL BellleCTBa https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue «OnbITh O
9 HaOJIIOCHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3auMocBs3b MexK1y CBOWCTBAMU
BEILIECTB B PAa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX aTOMHO- bubnnorexa [IOK
MOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI
MexaHudeckoe ABUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubamorera LOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CropocTs. EAUHHIEL CKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacuet nyty u BpeMeHM JBUKEHUS bubamorera LOK
https://m.edsoo.ru/ff0a0ae4
HNuepnusa. 3axoH MHEPIIUH.
15 B3aI/II)M0£[eI7ICTBHe TeJIpKaK MpUYMHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBHIKEHHUS Tell
16 [InotHocTh BemecTBa. Pacuer Maccol bubnuorexa [IOK
1 00beMa TeJia 1o ero TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 .Ha6opaTopHas.1. pabora «Onpenenenue
MJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenue 3agau no reme "[lnoTHOCTH bu6mmoreka [IOK

BenrecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cua xak XapaKTCPHUCTHUKA

19 B3aumojeicTeus ten. Cuia
ynpyrocTu. 3akoH ['yka
JlaGopaTopHas pabora «3yuenue
20 3aBHCHUMOCTH PACTSKCHHUS
(medopmarnyu) Mpy>KUHBI OT
IIPUIIOKEHHON CUIIBD»
21 SBnenue Tarorenus. Cuia TsHKECTH
CBsI3b MEX]y CUIION TSKECTH U
22 Maccoi TenayBec Tena. Pemenne bubamorera LOK
e ' \ https://m.edsoo.ru/ff0al778
3ama4 o Teme "Cuna TIKECTH
23 Cuna TsyKecTu Ha IpYTrUX IUIaHEeTax. bubnuorexa [IOK
Pu3nyecKre XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmmoreka [IOK
24 Nsmepenne cuit. JluHamome
p A P https://m.edsoo.ru/ff0al8cc
bubnuorexa [IOK
25 Bec tena. HeBecomoc
e BECOMOCTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAlIPaBIEHHBIX
26 10 OJTHOM T 5{?\,4);171 ’ bubmorera [JOK
Ao TP ' https:/m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAsA CHIT
97 Pewmenue 3agau no reme
"PaBHonelicTByrOmas cuin"
TpeHue CKOIbKEHUS U TPEHHUE MOKOS. bubnmoreka [JOK
28
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUS bubnuorexa [IOK

CKOJIBYKCHUS OT CHJIBI JIaBIICHUS U
XapakTepa COMPUKACAIOIIHXCSI

https://m.edsoo.ru/ff0alcc8



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

MMOBEPXHOCTEI

Pemenue 3agau Ha onpeneneHue

30
PaBHOJICHCTBYIOIIEH CHJIbI
Pemenue 3amau mo temaM: «Bec
31 tenay, «I'paduueckoe n3o0pakeHue bubnmoreka [JOK
cumy, «Cunely, «PaBHOACHCTBYOIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbhas pabora o Temam:
«Mexannueckoe IBIKeHHe», «Macca,
32 IJIOTHOCTEY, «Bec Temay,
«['papuueckoe nzo0pakeHue cUI,
«Cumb»
33 Jasnenne. CiocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue raza. 3aBUCHMOCTD
34 JIaBJICHUS ra3a OT 00bhéMa bubmmorera [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
Ilepenaua naBiaeHUsT TBEPALIMU
35 TenI;MI/I JKUIKOCTSIMH U ?a3aMn 3akoH bubnnorexa LHOK
i ' https://m.edsoo.ru/ff0a25b0
ITackans
JlaByiieHue B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
36 N
BBI3BAHHOE NE€HCTBUEM CHUJIIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «J/laBienue B bubmuorexa [IOK
JKUIKOCTH U rase. 3axkoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6nuorexa LIOK
38 Coo0maroImecs Cocyabl
HHaret e https://m.edsoo.ru/ff0a2970
. Bubmnorexa IHOK
39 [MunpaBnryeckuii mpece 1

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

ManowmeTtpsl. [lopiineBoii

40 N
YKUKOCTHBII HAcOC
Atmocdepa 3emiu. [Ipuunnst
41 c eC’l(“I];OII)BaHI/ISI BO3 . HOH bubmorexa LOK
yi AYH https://m.edsoo.ru/ff0a2b5a
000J104KH 3eMIIH.
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMoc(epHOE TaBlicHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. bubmuoreka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUSA OT BBLICOTEI HA, OBHEM bubmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomeTtp-anepoua. AtmocdepHoe bubnnorexa [IOK
JTaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemnrenue 3agad mo reMme
"ATtmocdepHoe naBneHue"
JlelicTBHE KUIKOCTHU U Ta3a Ha
47 [or €HHOE B HUX TEJIO bubmmorexa [OK
PyXx ) https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaGoparopnas padora «Onpeaenenne
48 BLIT&EKI/IBEIO ;)171 CHUJIEL 6;1)01%1[3 el bubnmorexa [IOK
- 2 A yrot https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KHUJIKOCTh
JlaGopaTopHnas paboTa 1mo Teme
49 «MccnenoBanre 3aBUCHMOCTH Beca bubmuorexa [IOK
TeJa B BOJIE OT 00bEMa MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B KUJIKOCTb YaCTH TEJIA»
bu6 OK
50 II1aBanue Tem nommorexa [

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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51

JlaGoparopnas pabota
"KoHncTpyupoBaHue apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
omnpejeneHue e€ rpy30nobLEMHOCTH"

52

Pemenue 3anau no temam: «llnaBanue
cynoB. BozayxomniaBanuey,
«/laBieHne TBEpABIX TEIN, KUIKOCTEN
U Ta30B»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

KonrponbHas pabora o teme
«JlaBneHue TBEPBIX TEI, )KUIKOCTEH
1 ra3oBy» / Becepoccuiickas
IIpoBepoYHas paborta

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

54

Mexanunueckas paboTa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

Momuocts. EquHuier MoHocT!

56

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe mo jectauie"

57

[IpocTeie MexaHU3MBI. Phryar.
PaBHOBecue cuit Ha peruare

58

PesepBHbIii ypok. PaboTa ¢ TekcTamu
1o TeMe «JlaBiieHue TBEPABIX TEll,
XKHUIKOCTEH U ra30B» / Beepoccuiickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TexHuKe, OBITY M IPHPO/IE.
JlaGopaTopHnast pabora
«HccnenoBanue ycioBHii paBHOBECHS
pbIaaray

0.5

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

60

Penrenue 3agau mo teMe «Y CI0BUSA
PaBHOBECHSI pbIyara

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

61

KoaddutmenT monesnoro neicTBus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KIIJI HakioHHOM
MJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MorHocTb, KIT/T"

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

63

Mexannueckas YHEprusl.
Kunetnueckas v noTeHMaIbHAS
SHEprus

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPrUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT MO TEME
"DKCIIEpUMEHTAIbHOE OIPEECICHUE
N3MEHEHMS KHHETHUECCKOM 1
MOTEHIIMATBHOM SHEPTUU NpU
CKaTBIBAaHMH TeJa 110 HAKJIOHHOMH
IUIOCKOCTH "

66

Konrpomnsnas pabora o Teme
«PaboTa 1 MOITHOCTh. DHEPTHSI»

67

PesepBHblii ypok. PaboTa ¢ Tekctamu
o teMme "MexaHndeckoe IBHKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4dee6

68

Pesepubiii ypok. Pabora ¢ Tekcramu
no teme "PaGora. MomHOCTS.
OHneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KIIACC

KoaunuectBo yacos DJIeKTPOHHbBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Beero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorera [JOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca 1 pazMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIECTBA HA OCHOBE IMOJIOKEHU
MOJICKYJISIPHO-KUHETHYECKOU TEOPHH
bubnuorexa [IOK
5 Kpucrannuueckue u aMmopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUISIPHOCTb. 1 bubnuotexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U CxKaTue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsr 1 bubnmorexa LIOK
HU3MEHEHUs BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teruionepenaun 1 bu6nuorexa LIOK



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

VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHNE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TETIOBOTO OajaHca. bubnnorexa [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SBICHUS bu6nunorexa LIOK

14
TETUI000MEHA TP CMEIITMBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJISI HarpeBaHUs Teja
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 JIaGopatopHas pabota "Onpenenenue bu6mmoteka LIOK
yZIEJIbHOM TEIIOEMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTopHast pabota "Onpenenenue bubnnoreka [JOK
yIEJIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ffOa72fe

20 [TapoobpazoBaHue U KOHJEHCALHUS. bubnnoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumrenne. Y nenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHICHCAIUH.
3aBUCUMOCTB TEMIIEPATYPhI KUTIEHUS
0T aTMOC(EPHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJIBLHOM BJIAXKHOCTH BO3yXa"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenesieHue
BJIAJKHOCTH BO3]1yXa

24

[TpuHIMIIBI paOOTHI TETIOBBIX
nsuratesneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

26

KIIJI TemoBoro gBurartens.
TerioBble IBUTATENH U 3aIIATA
OKpYKaroIIei cpeibl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'HH B TEIUIOBBIX MPOIEccax

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[lonroroBka Kk KOHTPOIBHOU paboTe
1o Teme "TernoBble SIBICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUN
BelecTa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSHUH BellecTra"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. JBa pona
INEKTPUUICCKUX 3apsI0B

30

VYpok-uccnenoBanue "IneKTpusanus
TeJI UHAYKIHUEN U ITpU
COTNPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmopeiicTBue 3apsiyKEHHBIX TEII.

bubmuorexa [IOK

31 3axon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarmpssxeHHOCTB 3JIEKTPUYECKOTO bubnnorexa [IOK
nonst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8ala
3JIEKTPUYECKUX TTOJEH
Hocurenu anexTpuueckux 3apsiioB.
33 OnemeHTapHbli 3apsa. CtpoeHne
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bu6nunorexa LIOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHUE bu6muoteka LIOK
CBOMCTB JJIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBUS €0
36 cymectBoBaHus. Mcrounnku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
37 JleicTBHS SMEKTPHUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "Jleiictere
38 AIIEKTPHUYECKOTO TTOJISI Ha IPOBOTHUKH 1
U JUDJIEKTPUKU"
39 DIIEKTPUYECKHI TOK B METAJLJIaX, bubnuorexa [JOK
JKUIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
bu6nunorexa [IOK
41 "U3mepenue u peryJupoBaHUE CUITBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DJIEKTPUIECKOE HaIIPSHKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubmuorexa [IOK

42 "M3MepeHue U perynpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 CornpoTuBiieHre NPOBOAHUKA. bubnuorexa [IOK
VY enpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubmuoreka [IOK
MPOBOJHHUKA OT €0 JJIMHBI, IIIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeYeHUs U MaTepuaia”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ffOaa44a

Lenu
JlaboparopHas paboTa
"HcceqoBanne 3aBUCUMOCTH CHUJIBI

46 TOKa, UJIYILLEr0 Yepe3 pe3nucTop, OT 1 bubamorexa [HOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIIEHUS PE3UCTOPA U
HaIpshKeHus Ha pe3ucrope”

47 [locnegoBarenbHOE U MapasuieIbHOE
COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "TIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnunorexa [IOK
MOCJIENOBATEILHOM COEJIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHuas padota "TIpoBepka

49 IIpaBUJiIa JJIs CUIIbI TOKA IIpU 1 bubmunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJla4 Ha IPUMECHCHUC

bub6mmoreka [IOK

50 3akoHa OMa I Pa3ImgaHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOIHUKOB

51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubmuorexka [IOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Onpeneneaue

52 a60TpLI " iflom}focm JJIEK pl/mecxoro bubmorera [JOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKue 1enu U MoTpeouTenu

53 AJEKTPUYECKOM SHEPTUU B OBIT bubmorexa LOK

P P Y- https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUYECKHUE 3apsI/ibl.

54 3apsKEHHBIE TEJla U UX
B3anMoaeiicTBus. IlocTOSTHHBII
AJIEKTPUICCKUNA TOK"

KonTponbHas pabora 1o Teme
"DnexTpuueckue 3apsbl.

55 3apspKEeHHBIE Tena U UX bubnmoreka [JOK
B3anMoaeiicTBus. IlocTOSTHHBIIM https://m.edsoo.ru/ff0ac3d0
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHas paboTa
ITocTosiHHBIE MAarHUTBHI, KX bubmuorexa [IOK

56 .

B3aUMOJICHICTBHE https://m.edsoo.ru/ff0acOba
VYpok-uccnenosanue "N3yuenue bubnnoreka [IOK

S7 . \

MOJIEN TOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0abd2c

58 MarnuTtHoe noje. MarautrHoe nose bubnmoreka [JOK

3eMiIu B ero 3Ha4YeHHe JJIs1 )KU3HU Ha

https://m.edsoo.ru/ffOabea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

3emiie

59

PesepBHeIit ypok. Pabota ¢ TekcTamu
1o TeMe "IlocTosHHBIM
anekTpuueckuii Tok" / Beepoccuiickas
IIpoBepoyHas pabora

bu6numoreka [IOK
https://m.edsoo.ru/ff0acdcb

60

OmnsIT OpcTena. MarauTtHoe mosie
3JIEKTPUYECKOro0 TOKa MarHutHoe
110JI€ KaTyILIKH C TOKOM

bu6mmoreka LIOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHne IIEKTPOMAarHUTOB B
texHuke. JlabopaTopHast pabota
"N3y4yenue neiCTBUS MarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpoABUTaTEIb IIOCTOSTHHOTO
Toka. Mcmonb3oBanue
BJIEKTPOJIBUTATENEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHnue u u3yueHue
paboTHI AIeKTpoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apanes. 3aKoH
ANEKTPOMAarHUTHOM MHIYKIIMH.
IIpaBuno Jlenna

64

Onektporeneparop. CrocoObl
MOJTYYCHHUS DIIEKTPUICCKON IHEPTUH.
DIEKTPOCTAHIMH Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHCPTUU

65

[TonroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIJIEKTPUYECKUE U
MAar"duTHBIE SIBJICHUS"



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonTponbhas pabora o teme

66 "JJIEKTPUUYECKHE U MATHUTHBIE 1 Bubmmorexa HOK
Tp” https://m.edsoo.ru/ff0ach14
SIBJICHUS
67 PezepBHblil ypok. Pabota ¢ Tekctamu 1 bubnnorexa [IOK
o teme "TemnoBele aBiaeHusd" https://m.edsoo.ru/ff0accse
68 PesepsHblit ypok. Pabota ¢ Texctamu 1
o teme "MaruutHeie sBiaeHusd"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue Hara ungposbie
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl

1 Mexanndeckoe OBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuetra. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOT O JIBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsIMOJIMHEHOE bu6nmoreka [IOK

3 1
NBIDKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIUHENHOE

4 nBukeHue. CpeHss 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpssMmosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBUOKEHHE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUS. 1
I'paduk ckopoctu
JlaGoparoprast pabota

7 "OnpeneneHue yCKOpeHus Tella Ipy 1 1 bu6nuoreka [IOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoOomHoe magenne teir. OnbIT 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bu6mmoreka [JOK
oKkpyxHOCTH. [lepuoa u yactora https://m.edsoo.ru/ff0ael76



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

oOparmenus. JInneHas u yriobas

CKOPOCTH
10 LenTpocTpeMUTeNbHOE YCKOPEHHE
11 Ilepsebiit 3akoH HeroTtona. Bextop bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6nuorexa [IOK
PaBHopelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmmorexa [LIOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpuMeHEHNE bu6nuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ffOaeb6c
15| Cuna ynpyrocr. axon Iyxa pmetsontioz
16 Pemrenue 3aga4d mo teme «Cuia
YIOPYTOCTHY
Jla
17 «Oi(;)z;:li?{?; F:ITS:TTI?OCTH Enbmiorexa HOK
https://m.edsoo.ru/ffOaee28
MIPYKUHBDY
bubnuorexa [JOK
18 Cuna Tperis httDSZ//m.edSO(])-.I ru/ffOaf738
19 Pemenue 3agau no reme «Cuna but6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Omnpenencuue kodpdurrenrta bubmmorexa LIOK
| https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbKEHUS
Pemenue 3amau no teMe "3aKOHEI BuGmorexa LIOK
21 Herorona. Cwita ynpyroctu. Cuia

TpeHus"

https://m.edsoo.ru/ffOafb8e



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

Cuia TSOKeCTH U 3aKOH BCECMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubnmorexa LHOK
- 7 CKop https://m.eds00.ru/ff0af044
MaJICHUS
Ypoxk-koHpepeHmus "J{BrkeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTPa
(Conneunas cuctema). ['amaktuku"
Pemenue 3agau mo reme "Cuna
24 TSKECTH U 3aKOH BCEMHPHOTO bubmmorexa [IOK
\ P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHuueckas CKOPOCTb. bu6nmoreka [IOK
HesecomMocTs u neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepHanbHOM TOUKU bubmorera [IOK
P ' https://m.edsoo.ru/ff0afe36
AGCOIIOTHO TBEPIOE TETO.
97 PaBHOBecue TBEpIOTO TENA C
3aKpeIUIEHHON OCBIO BPAILICHMUS.
MowmeHnt cuinsl. LeHTp TsxecTr
08 Pemenue 3amau no reme "MoMeEHT bu6moreka [IOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
29 10 TEME "MexaHHriTepcxoe BI/II:KGHI/IC bubmorexa OK
. | A ’ https://m.edso00.ru/ff0b0408
B3aumMopeiictBue Ten
KontponbHas paboTa o teme
30 "MexaHU4eCcKOe IBUKEHUE bubnmorexa LIOK
y " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTtBue Ten
Nmmynsc Tena. IMITynbsC CUIIBL.
but6mmoreka [IOK
31 3aK0oH COXpaHEHHUs UMITYJIbCa.

Ynpyroe u Heynpyroe

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

B3aUMOJEHCTBHE

Pemenne 3ama4d mo teme "3akoH

bubmuorexa [JOK

32 COXpaHEHHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepeHuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexanuyeckasi paboTa 1 MOIITHOCTh httos://m.edsoo.ru/ff0b0ag4
PaboTa cubl TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota
36 «Omnpenenenue paboOThI CHIIBI TPEHUS
[IPY PAaBHOMEPHOM JIBIKEHUH TeJia
110 TOPU30HTAIBHOU MOBEPXHOCTH
37 CBsi3b 2HEpruM U paboTHI.
[loTenumanpHas sHEPTrUs
Kunernueckas sneprus. Teopema o bu6muoreka [IOK
38 .
KMHETUYECKON DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUHU B
MEXaHUKE
40 JlaGoparopnas pabota «3yuenune bu6mmoreka [IOK
3aKOHA COXPaHECHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBU)KEHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKA https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bu6mmoreka [IOK
Bremyxaennbie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U Npy>KMHHBIN
MasiTHUKU
44 VYpok-uccienoBanune «3aBUCUMOCTh bu6mmoreka [JOK



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

nepuo/ia KojeOaHui oT )KeCTKOCTH
MIPYXHUHBI U MACChI TPy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBpalenue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

JlaGoparopHnas pabota
«OmnpezeneHne 4acTOTH U Eproia
KoJ1e0aHU IPY)KUHHOTO MAsITHHKA

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

47

JlabopaTopHnas pabora «IIpoBepka
HE3aBUCUMOCTH Mepro/ia KojeOaHuit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

49

Mexaunueckue BoaHbL. CBOMCTBA
MEXaHUYECKUX BOJIH. [IpononbHbIe
MONIEPEYHBIE BOJIHBI

VYpok-koHpepeHnus "Mexanndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckre BOIHBI"

but6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. PacnipocTpanenue u
OTpa)keHUE 3ByKa

o1

VYpok-uccnenosanue "Habmogenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pE30HAHC

53

Ypoxk-koHpepeHus "YIbTpa3ByK U
UHOPa3BYK B IPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBKa K KOHTPOJIBLHOM padboTe
1o TeMe "3aKOHbI COXPAHEHHUS.

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

MexaHndeckue KojieOauus 1 BOJIHBL"

KonTponbhas pabora o teme

95 "3aKOHBI COXpaHEHHUSI.
Mexanuuyeckue KoneOaHus 1 BOJTHBI"
56 DIIEKTPOMAarHuTHOE MOJIE. bu6nmoreka [IOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudpepennus "Hlkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bu6mmoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJISI COTOBOM CBs3H"
VYpok-uccnenosanue "M3yuenne Bu6morexa [IOK
59 CBOMCTB 3JI€KTPOMAarHUTHBIX BOJIH C ]
HOMOIIbIO MOBHIBHOTO Teneona” https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JIJTUHBI
ANEKTPOMArHUTHOM BOJIHBI
DneKkTpoMarHuTHas MPUPO/ia CBETa.
61 CkopocTb cBeTa. BoimHOoBBIC bubmmorexa LOK
cBolicTRA CBeTa https://m.edsoo.ru/ffOb31d0
Hcrounuku ceera. [IpsamonuneitHoe BuGmorexa LIOK
62 pacnpocTpaHeHUe CBeTa. 3aTMEHHUS
Cosmma 1 JTyH! https://m.edsoo.ru/ffOb3658
3aKkoH OTpa)keHUs CBeTa. 3epKaJa. Bu6morexa [IOK
63 Pemenue 3a1ay Ha IpUMEHEHNE
3aKoHa OTpaKeHNs CBeTa https://m.edsoo.ru/ffOb38c4
64 [Ipenomnenue cBera. 3akoH bu6nmoreka [IOK

IMPpEIOMIICHUSA CBETA

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

[TostHOE BHYTpEeHHEE OTpaKEHUE
csera. HUcrnosp3oBaHue TOJTHOTO

bubmuorexa [JOK

05 BHYTPEHHETO OTPaKCHHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJICHHUS] CBETOBOTO JIy4a OT
yrJla MajJieHus Ha TpaHuile "BO3TyX-
cTekio""
Ypok-koHpepeHIHs
"Hcnonp30BaHye MOJIHOTO
67 BHYTPEHHETO OTPaKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBs3b"
but6mmoreka [IOK
68 JIua3el. OnTHYeCcKas CHIIa JIMH3BI httos://m.edsoo.ru/ffOb3f2c
. bubmuorexa [IOK
69 [TocTpoeHue n300paxxeHui B THH3aX htts://m.edsoo.ru/ffob4dda
JlaGopaTopnas pabora
70 "Onpenenenue GOKyCHOTO bu6nmoreka [IOK
pacCTOSIHUA U ONITHYECKOM CUJIIbI https://m.edsoo.ru/ff0b4206
cobuparomieit TuH3bI"
71 Ypoxk-koHpepeHus "OnTuueckue bu6mmoreka [JOK
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOcOa7e
I'ma3 kak ontuyeckas cucrema.
72 3penue. JledeKTbl 3peHus 1 ux bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
KOpPEeKIHs
73 VYpoxk-koHpepenmus "JledexTs

3penus. Kak coxpanuts 3penue"



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

PaznioskeHne 6€J10ro cBeTa B CIIEKTP.
Omeitel HeroTona. Cnoxxenue

bubmuorexa [JOK

74
CIIEKTpaJbHbIX LIBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pabota "OnbIThI 1O
Pa3oKEeHUI0 OEJIOro CBETa B CIIEKTP
75 Y BOCHPHUATHUIO I[BETA MPEIMETOB MIPU bubamorexa [IOK
P B ped P https://m.edsoo.ru/ff0c0e2a
WX HaOIOJCHUN YepPe3 IIBETOBbIC
¢bunbTpe”
VYpoxk-npaktukym "BosiHOBBIE
76 CBOWCTBA CBETA: JIUCIIEPCHS,
uHTepdepeHys u audpaxmus"
77 OmnsiTel Pesepdopaa u mmanerapHas bubnuotexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma
bopa
Hcnyckanue U morjaonieHNe cBeTa
79 atomoM. KBaHThI. JInHeluaThIe bubmmorexa OK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukym "Habmonenue bu6mmoreka [IOK
CIIEKTPOB UCIIyCKaHUS " https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHJIBI bubmmorexa OK
g g https://m.edso0.ru/ff0c1672
82 CrtpoeHue aTOMHOTO siIpa. bu6mmoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [IOK
N3oronet https://m.edsoo.ru/ff0clal4
84 [lepuox momypacmania bu6nmmoreka [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

85

Pemrenue 3agad mo treme:
"PaguoakTUBHBIE IPEBPAILICHHUS.
[lepuon nonypacnana"

https://m.edsoo.ru/ffOclb4a

86/84

Ypok-koHpepeHIus
"PagnoakTHBHBIE U3JTYYEHHUS B
MIpUpPOJEe, MEIUIINHE, TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SAnepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsI0BOIO U MacCOBOTO
qucel

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBA31 aTOMHBIX sifiep. CBs3b
MaccChl U HEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

90/87

Pemenue 3agau no reme "fAnepHeie
peakun"

Peakuuu cunTe3a u neneHus suep.
NcTtounuku sneprun CosHua v 3BE311

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koHpepeHmus "SAnepras
sHepreTuka. JleicTBus
PaANOaKTUBHBIX U3ITyYEHHUH Ha
KUBBIE OpraHU3MbI"

92

[TonroroBka K KOHTPOIBHOU paboTe
1o TeMe "DJIEKTPOMArHuTHOE TOJIE.
DneKTpOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas padbora 1o teme
"DneKTpOMarHuTHOE MOJIE.
DJEeKTpOMarHUTHbIE BOJIHBI.
KBaHnTOBBIC sIBEHUS"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

[ToBTOpeHme, 0600IIEHNE.

94/91- JlaGopaTopHBIe pabOTHI O KypC bubmmorexa [IOK
92 " P pv P " pey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue Ten
IToBTopenue, o6o01eHue. Pemenne
95 ACYETHBIX U KAYECTBCHHBIX 3a/1a4 bubmmorexa LOK
P \ fl https://m.edso0.ru/ff0c2572
1o TeMe "TermoBbie MPOIECCh
[ToBTopenue, o6o0menue. Pemenne
96 pacyeTHBIX U KaYECTBEHHBIX 3a]1a4 bu6muoreka [IOK
mo teme "KIIJ] TeminoBeIx https://m.edsoo.ru/ff0c2a22
nsurareaecn"
[ToBTOpenue, 00061meHue. Pemenne
97 ACYETHBIX U KaYECTBCHHBIX 3a/1a4 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c2b30
nio reMe "KIIJI anekTpoycraHOBOK"
[ToBTOpenue, 06001IIeHNE.
98 JlabopatopHbIe pabOTHI IO KypC bubamorexa [IOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIC SBJICHUS
IToBTropenue, o6o0meHue. Pabora ¢
99 TEKCTaMU 10 TeMe ""3aKOHBI bubmmorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
IToBTopenue, o6o0menue. Padora ¢
100 TekcTamu 1o Teme "Kosebanus u bubmmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenwue, 0600menne. PaboTta ¢
101 TekcTamu 1o Teme "CBeTOBbBIC bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0meHue. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas u

saepHas pusuka"
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJCHUA MO OINHCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOG SBJICHHUC

1.3

pacmo3HaBaTb MPOSBICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUH B
OKpYXaroIleM MUpe, B TOM 4uciie (pu3nyYecKue SBJICHHs B MPUPO/IE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACNATH

CYILLECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, HX
0003HauCHUS U €AUHUIIBI (PU3UYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIIME JAaHHYIHO (DU3UYECKYI0 BEJIMYMHY C JAPYIrHMMH
BCJIMYMHAMY,  CTPOUTH TIpaduKd  W3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘16CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa Tes, (U3NYECKUE SBJICHHUS U IMPOLECCHI,
UCIIONIb3YS M3YYEHHBbIE 3aKOHBI, NpPU ATOM JaBaTh CIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTH4ecKoe

BBIPAKECHHE

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyycji€ M B KOHTEKCTE CHUTyallUll IPAaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe u3 1 — 2 JOorMYyeckux MmaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIU

3aKOHOMCPHOCTH

pemarh pacu€THbie 3a7a4u B 1 — 2 1eMCTBUSI, UCHIOJIb3YSl 3aKOHBI U




dbopMynbl, cBsI3bIBatoNIHe GU3NUECKHUE BEIMYMHBI: HA OCHOBE aHaIHN3a
YCIIOBUSI 3aJlaud  3alUCBhIBATh KPaTKOE yCIOBHE, TOJCTAaBIAThH
buznyeckre BeIUYUHBI B (POPMYIBI U TPOBOAUTH PACUEThI, HAXOUTH
CIIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJIsl PELICHUs 3aj]a4, OLIEHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUMHbI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPU TTOMOIIH
(U3UYECKUX METOJOB, B OINHCAHUM HCCIECIOBAHUA BBIIEISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh "
WHTEPIPETHPOBATh TOMYyUYEHHBIA pe3yIbTaT, HAXOAWUTh OIIMOKH B

XO0Z¢€ OIlbITa, ACJIaTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHHIO (U3NYECKUX SBICHUN WIH
busznyeckux  cBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsieMbIe
NPENINoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIMOJHATDH MPSMbIE MU3MEPEHHS C HCIIOJIb30BAHWEM aHAJIOrOBBIX U
upoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yYETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIIMYUHBl OT JPYrOM C UCIOJB30BAHUEM MPAMBIX HW3MEPECHMH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBAHHUSA, COOMpPATH
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHJIE IPEIOKEHHBIX TaOIUI U TPapHKOB, J1€1aTh BbIBOIbBI

I10 pE€3yIbTaTaM HCCICAOBAHUA

1.12

IIPOBOIUTH KOCBEHHbBIE H3MEpPEHUs (PU3UUYECKUX BEJIWYHH, CIeAys
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBIMOJIHEHUN U3MEPEHU coOupaTh
DKCIEPUMEHTAIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU

BCJIMYHUHBI

1.13

coOmonaTh IMpaBWja TEXHUKM O€30macHOCTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YVKa3bIBaTh MPHUHIMIBI  ACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HM3YyYCHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHUCAHWUS,
UCIIONB3YS 3HAHUS O CBOMCTBaX  (U3MYECKUX SIBICHUA U

HE0OXOoauMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTH TMPUMEPHI (HAXOIUTh HWHPOPMAIUIO O TMPUMEPAX)
MIPAKTHYECKOT'O MCITOIb30BaHMs (PU3HUYSCKUX 3HAHUH B MIOBCEIHCBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
npuOOpaMy M TEXHUICCKUMHU YCTPOUCTBAMHM, COXPAHEHUS 3JI0POBbS U

cOOJI0ICHHS] HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKPYKAIOIIel cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu VMHTepHeT B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTEM CpPAaBHEHUS PA3INYHBIX HCTOYHHMKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUMBON HIIU

MOYET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusmdyeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus UHPOpMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHMKOB WHGPOpPMANUU (PUINICCKOTO
CoJIep KaHHs, B TOM YHCIIEe IMyOJUYHO JenaTh KpaTKUe COOOIICHUS O
pe3yiabTaTax TMPOCKTOB WM Yy4YeOHBIX HCCICIOBAHUH, TPU ITOM
TPaMOTHO HCIIOJIb30BaTh W3YYCHHBI TOHATUWHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71

1.19

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAHUN pACIIPEIesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMH 3a/1a9aMH,
CIIEIUTh 3a BBITOJHEHUEM IIJIaHa JEHCTBMI, aJeKBAaTHO OICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aHUMO/ICHCTBHE, YAUTHIBAS MHEHHE

OKPYXarOIINX

8 KUIACC

Kon
MpPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTO 0011Ier0 00pPa30BaHUA

1.1

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3inydaTth SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha




1.3

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

pacrno3HaBaTh IMPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4HClIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl M (PU3UUECKUE SIBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TpPakTOBaTh  (U3MYECKH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIBI (PU3NYECKUX BEITMUUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHUS U IPOLECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 53TOM [aBaTh CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBIISAITH IPUUMHHO-CJIC/ICTBEHHbIE CBS3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JOrMYecKuX IIaroB ¢ momouipio 1 — 2 u3ydyeHHBIX CBOMCTBa

(I)I/I3I/ILICCKI/IX HBHeHHﬁ, (1)1/131/1%01(14)( 3aKOHa UJIN 3aKOHOMCPHOCTH

1.7

pemars pacyéTHble 3a7aud B 2 — 3 NEHCTBHSI, UCIOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4i 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJI1 pelIeHHs] 3a7auyd, BbIOMpATh 3aKOHbI U (OPMYIIbI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJIyYEHHOE 3HAueHUEe (PU3NYECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
(bU3NUYEeCKUX METO/I0B, UCIIOJB3Ysl OMMCAHUE HCCIIEIOBAHMUS, BBIICIISATh
MIPOBEPSIEMOE TIPEIAIOIIOKEHUE, OLCHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIAaTh BBIBOAbI

1.9

MPOBOAMUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WK
busznyeckux  CBOMCTB  Ten:  (GopMynHpoBaTh  IpOBEpsieMbIe

NPENIOoJIOKEeHNUs, coOupaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO




1.10

060py,HOBaHI/IH, OIIKChIBATH XO OIIbITa U (l)OpMy.]'II/IpOBaTB BBIBO/JbI

BBIMOJHATh NPSIMbIE H3MEPEHUS C UCIOJIb30BAaHHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBAThH PE3YJIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH

111

IPOBOAMTH  MCCIIEJOBAaHHE  3aBUCUMOCTH  OJHOM  (pu3nueckoit
BEJIMYUHBl OT JPYrOM C MCIOJB30BAHUEM IPSMBIX HW3MEPEHHUM:
IUIAHUPOBATh MCCJIEIOBaHKUE, COOMpaTh YCTAHOBKY M BBIOJHSTH
U3MEpEHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl NOJTYYEHHOW 3aBUCUMOCTH B BHUJIE TaOJUI] U Tpa(HKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaAM UCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYECHUE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu paboTe C

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘leCKI/IC 3aKOHOMEPHOCTU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUEC YCTpOfICTBa U U3MCPHUTCIILHBIC
HpI/I60pBI o ¢XeéMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJISAATb CXCMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydasn YCJIOBHBIC 0003HaYeHUS

AJIEMEHTOB JIEKTPUYECKUX LENen

1.16

OPUBOJUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
NPaKTUYECKOTO UCIOIh30BAHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU Ui oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu  C
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3/10POBbs U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOI'O TOBEACHUS B Oprxcanmeﬁ cpeac

1.17

OCYIICCTBIATDH ITOHUCK I/IH(bOpMaHI/II/I (1)I/I3I/I'-IGCKOI‘O COACPIKaHUA B CCTH
I/IHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUM U l'Iy'TéM CpaBHCHUS
JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATH I/IH(l)OpMaHI/IIO, KOTOpas

SBIIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEAOCTOBEPHOI

1.18

HCIIOJIB30BAaTh IPpHU  BBIIIOJIHCHUHN y‘IC6HBIX 3aﬂaHHﬁ Hay4YHO-




HOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOro COJAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamers NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAILUU U3 OHOU

3HAKOBOU CUCTEMBI B JIPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000mass wHGOPMANMIO W3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
CONICp)KaHHSA, B TOM YHUCIIE IyOIMYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHOM WJIM MCCIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIN ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HpeBCHTaHHCﬁ

1.20

MPYU BBITIOTHEHUHN Y4YeOHBIX MPOEKTOB M MCCIENOBaHUN (U3MUECKUX
MIPOIIECCOB paCIpeAesATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMM  3a7ayaMM, CJIEIATh 3a BBINOJHEHHEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JCSITCIBHOCTh TPYIMIBL, BBICTPAUBAThH
KOMMYHI/IKaTI/IBHOG BSaI/IMO)IeI\/’ICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspemaTth KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThl OCBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3indaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/a4y B y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOIMCTBA Te€l U (I)I/I3I/I‘-IGCKI/I€ SIBJICHUA,
HCIIOJIb3Y (bI/ISI/ILIeCKI/Ie BCJIMYMHBI, HIPHU OIKUCAHUN IIPABUJIIBHO
TPAKTOBATH (bPI3PI‘ICCKPII>i CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaYEHHUSA U CANMHHNIbI (1)I/I3I/I‘leCKI/IX BCJINYHNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU




BCINYHNHaAMH, CTPOUTH rp a(bI/IKI/I HN3YYCHHBIX 3aBUCHMOCTEN

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJl, (pU3MUECKHE SIBICHUS U IPOLECCHI,
WCTIONB3Ysl W3YYEHHBIE 3aKOHBI, TPH D3TOM [1aBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OO0BSICHATH (PM3UYECKHE MPOIECCH M CBOIMCTBA TEN, B TOM YHCJE U B
KOHTEKCT€ CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISITh IPUUMHHO-CJICICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux IIaroB C MOMOUIbI0 2 — 3 M3Yy4YEHHBIX CBOMCTBa

(I)PBPI‘IGCKI/IX HBJ'IeHHfI, (I)I/BI/I‘-ICCKI/IX 3aKOHa UJIN 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmHMparolmuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYJIbI, CBS3bIBAIOIINE
(Gu3nyeckue BeIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJa4d
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME WU
M30BbITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pElleHus, MPOBOAUTH PAcUEThl M OLEHUBATh PEATUCTHUYHOCTD

MOJYYeHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacrio3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pPCHINTh HIPU TTOMOLIU
(I)I/I3I/I‘-IGCKI/IX MCTOAOB, UCIIOJIB3Yyd OIMMMCAHUC HCCIICAOBAHUA, BBIACIATH
MPOBCPIACMOC TMPCATIONIOXKCHUC, OLCHHBATH IMPABUWIBHOCTL IIOPSAAKaA
MMPpOBCACHUA HUCCICAOBaHUA, [ACJAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3YIbTATHI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpeneissl CpelHee 3HaueHUe H3MepsieMol BelndMHBbI ((hOoKycHOE
paccrosiHue coOuparomeld JUH3bI), 000CHOBBIBATH BHIOOpP crocoda

U3MepEeHus (U3MEPUTEIBHOTO MPHOOpa)

1.11

MPOBOANUTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSMBIX HU3MEpPEHUN: IMJIAHHPOBATh HCCIEIOBaHHUE,
CaMOCTOSITEJIbHO COOHMpaTh YCTAHOBKY, (PUKCUPOBATH pe3yJbTaThl

HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'-IeCKI/IX BCJINYHNH B BUIC Ta6J'II/IHI/I




1.12

Fpa(bI/IKOB, ACJIaTb BBIBOJBI 110 PE3yJibTaTaM HCCICAOBAHUA

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHHsI, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH HW3MEpPEHHus, cieAys MpeAJIOKeHHON WHCTPYKIUH,
BBIUMCIISITH 3HAYEHHWE BEJIUYMHBI M aHAJU3UPOBATH IOJIyUYEHHBIE

pPE3yABTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHocTH Tpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKW HU3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJEJICH:
MaTCpHrajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIO, TOYECYHBIM MCTOUYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IIJIAHETAPpHAd MOJCJIb aTOMa, HYKJIIOHHAd

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HX OIMCAHHWs, HCIOJb3Ys
3HaHHWA O CBOMCTBaxX (U3MYECKUX SBICHMM U HEO0OXOJIUMBbIe

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX  MPUOOPOB U
TEXHOJIOTHYECKUX TPOILIECCOB NPH PEUICHUH Y4eOHO-TIPAKTUYECKUX
3aJ]a4, ONTUYECKHE CXEMBI JIJIsl TOCTPOEHHs N300paKeHHUH B MIIOCKOM

3epKajie u coouparolei JuH3e

1.17

NPUBOJIUTh TPUMEPHl  (HAXOAWTh HH(OpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIA  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu ¢
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpPYXKaIOIIeH cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH (GU3HUECKOTO COACPKAHUS B CETH
HuTepHeT, CcamMoCTOSTENbHO (OPMYIUpPYs TOHMCKOBBIH  3ampoc,
HaXOAUTb NYyTH  ONPEACIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
uHGOpMallMM Ha OCHOBE HWMEIOLIMXCS 3HAHUM M JOTMOJHUTEIHHBIX

HCTOYHUKOB

1.19

WCIIONIb30BAaTh MpPH  BBIMOJHEHWHM Y4YEeOHBIX 3aJlaHUi  Hay4dHO-
MOMYNSPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpKAHMS, CIPaBOYHBIE
Matepuaibl, pecypchl cetu VHTepHer, BiajeTh NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILMU U3 OJHOU




1.20

3HAKOBOM CUCTEMBI B JIPYTyIO

co37aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBEe HHGPOpPMAllUd M3 HECKOJIbKUX HCTOYHHUKOB (DU3MUECKOro
coJiepKaHUs, MyOJMYHO MPEICTABIATh PE3YyIbTaThl MPOECKTHOM WU
HCCIIENAOBATENIBCKOM  ACATENBHOCTH, INPU  3TOM  I'PaMOTHO
WCIOJIb30BaTh U3YUYEHHBIN MOHATUHNHBIN anmnapaT U3y4aeMoro pasziena
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeOBaHUM (1)I/I3I/ILICCKI/IX
MpoHeCCOB pacupeaAciIiaTh 0013aHHOCTH B rpyarne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadaMM, CJICAUTb 3a BBIIIOJHCHHUCM IlJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIad B  JCATCIBHOCTL TI'pPYHIIbI, BbICTPAUBATDH
KOMMYHHUKAaTHBHOC B3aHMOHeﬁCTBHe, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon
JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

duznka — Hayka O TMpupoae. SBICHUS TPUPOIBI.
dusnueckue SIBJICHUS . MEXaHHUYECCKHUE, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

@usnyeckue BeIMYUHBL.  V3MepeHne  (QHU3MUECKUX
BenuuuH.  Dusuueckue  npubopsl.  Ilorpemnocts

U3MepeHnil. MexxayHapoaHas CUCTEMA €IUHUI]

13

14

ECT@CTBCHHOH&Y‘IHLIIZ MCTOJ IIO3HAHMA: HaGJ’II-OI[eHI/IC,
MMOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC THIIOTE3,
9KCIICPUMCHT II0 TIIPOBEPKE THUIIOTEC3, 00BsACHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUSA

Ornucanne GU3NIECKUX SBICHUHN C ITOMOIIBIO MOJIEIICH

1.5

[IpakTryeckue padboOTHI:

###Par#Ht#113mepenne paccTossHUi.
###Par#H#113mepenne 00bEMa KHUJIKOCTH M TBEPIOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MalbIX TeJl.
#HH#Par###l3mMepene  TeMmnepaTypsl  NPH  OMOILHU

FKHUAKOCTHOI'O TCPMOMETpPA U NAaTYHMKA TEMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJIEHNMS O CTPOEHWU BEHIECTBA

2.1

###Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYIIBI, UX
pasmepbl.  OmbBITBI,  JOKa3bIBAIONIME  JHCKPETHOE

CTPOCHHE BCUICCTBA

2.2

#i##Par###]lpikenne  dvactuir  BemiectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacTUI[ C  TEMIEPATypOM.

BpoynoBckoe nBmxenue, 1uddysus

2.3

BzaumopeiicTBHE YacTUI] BEIIECTBA: MPUTSKCHUC U

OTTAJIKMBAaHHUC




H###Par### ArperatHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, JKUJKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

2.4 B3auMocCBsI3p MeXIly CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHUSX W MX aTOMHO-MOJICKYIISIPHBIM
CTPOCHHEM

2.5 OCOoOEHHOCTH arperaTHhIX COCTOSTHUN BOIBI
IIpakTHueckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucrnoliib30BanueM ¢ororpaduit).

2.6 #HA#Par#H##OnpITel 1O HAONIOGHUIO  TEIUIOBOTO

paciupeHus ra3oB.
#HHHPar###0npITel IO OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOTO IIPUTAKCHUA

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIIKCHHE
#HH#Par###CropocTb. Cpenuss CKOPOCTh npu
3.2 HEPaBHOMEPHOM [IBI)KEHHMHU. Pacu€T myTd M BpeMeHH
JIBUKEHUS
SlBnenune uHepumu. 3aKOH HMHepuUMH. BzaumoneiictBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tena
34 ###Par### lnotHocTh BemecTBa. CBS3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa BEIIEeCTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICUCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. M3mepeHue cuibl c
' MOMOILBIO TMHAMOMETpA
3.7 ###HPar#Ht#Isnenne TaroreHus u cuia Tshkectu. Cuna
' TSKECTU Ha JpYrux IaHerax. Bec Ttena. HeBecomocTth
38 Cuna Ttpenusi. TpeHHE CKOJBKEHUS W TPEHHUE TMOKOSI.
' Tpenue B npupoae U TEXHUKE
29 #HH##Par###Cnoxenne Ccuil, HaMpaBJICHHBIX 110 OJHOU
' npsiMoi. PaBHoAeHCTBYIOIIAs CUIT
3.10 IIpakTueckue padbOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABW)KCHHS
(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBToMoOmIst M Tak Jjanee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIBXEHHs Opycka WM IIapuka 1o
HAaKJIOHHOM IUIOCKOCTH. OmnpenenceHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHL, JEMOHCTPUPYIOIINE
3aBHCUMOCTh PAcCTshKEeHUs (nedopmaryiv) IpyKUHBI OT
OPWIOKEHHOW  cuibl.  OmNbITEL, JAEMOHCTPHUPYIOIINE
3aBHCHMOCTB CHJIbI TPEHHS CKOJIBKEHHS OT Beca Tena U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEN

@usnyecKue sBICHUSA B IPUPOJE: IIPUMEPBI IBUKCHUS C

3.11 Pa3MYHBIMU CKOPOCTSIMH B JKUBOW U HEKUBOW MPUPOJIE,
JIEMCTBUE CUIIBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHU4ecKre ycTpoiCcTBa: JUHAMOMET, MOITHITHUKA
JIABJIEHUE TBEP/BIX TEJL XKUIKOCTEN 1 TA30B
41 Hasnenne tBEpHoro Ttena. CrnocoObl yMEHBIIEHUS W
' YBEJIMUYCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenaya maBrneHus TBEPABIMU TEIAMHU, KHUAKOCTIMU U
' razamu. 3akoH [lackans. [lTHeBMaTu4eckre MalvHbl
3aBUCUMOCTh  JaBJICHHSI JKUJKOCTH OT  TJIyOWHBI.
4.4 [MaapoctaTuaeckuii mapagoke. CooOIaronmecs CoCcyabl.
['anpaBiryeckre MEXaHU3MbI
ATtmocdepa 3emin u atMocdepHoe naBienue. [IpuanHb
45 CYIIIECTBOBAHMS BO3AYIIHOW 000m0uku 3emuid. OmbIT
' Toppudemn. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
46 Wzmepenune atmocdepHoro aasneHus. [lpubopsl ans
' U3MepeHus: aTMOC(HEpHOro AaBICHUS
JleiicTBHE XUJIKOCTHM WU Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXmmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. BozmyxomnaBanue




4.9

[TpakTryeckue paboTHI:

HccrmegoBanne 3aBHCHMOCTH Beca Tela B BOAE OT
00béMa TOrpyKEHHOM B IKHJAKOCTh YacTH Tea.
OnpenesieHUe BBITAIKABAIOIICH CHIIbI, IEUCTBYIOLIECH Ha
TEJIO, TMOrPY)KEHHOE B  KUJKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEN CHUJIbI, AEHCTBYIOIIECH
Ha TEJIO B JKUJKOCTH, OT Macchl Teaa. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIECH
CWJIBI, JCUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUAKOCTh YacCTU TeJla U OT INIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeomerpa WA
KOHCTPYMPOBAHUE  JIOAKM W  ompeacneHue e

Ipy30I0AbEMHOCTH

4.10

dusnyecknue  SBIGHHS B TOPUPOJE:  BIHUSHUE
aTMOC(EepHOro aBjIeHUS Ha )KUBOM OpraHu3M, IUIaBaHHe

pBIO

411

TexHuyeckue YCTpPOMCTBA: COOOILIAOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOHW HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanunueckas pabota
5.2 MexaHnyeckasi MOIIIHOCTb
53 [lpocThie MeXaHWM3MBI: pblYar, OJOK, HaKJIOHHAs
' wiockocTh. [IpaBuiio paBHOBecHs pblyara
5.4 [IpumeHeHne npaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukH.  KoadduumeHt
5.5 MOJIE3HOTO NEeNUCTBUA MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTUM TeJIa, MOJHITOr0 HaJ 3eMIEH
5.7 Kunerndeckas sneprust
58 [lonHas mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs U
' COXpaHEHHsI MEXaHUYEeCKOH SHEPTHH
5.9 IIpakTueckue padbOTHI:




#H#Par###Onpenenenne paboThl CHUIBI TPEHUS NpHU
PaBHOMEPHOM JIBXKEHMH Tejla [0 TOPU30HTAIBHON
nosepxHoctu. MccnenoBanue ycinoBuii paBHOBECHS
peruara. Msmepenue KIIJI HakIoOHHOH MIIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHHS] MEXaHUYECKON YHEPIUU

duznueckue SIBICHUS B opupoac: pblHaru B TEJIC

5.10
YeJI0BeKa
TexHHuecKkne YCTPOMCTBA: pblUar, IMOJABWXHBIM U
5.11 HETOBIKHBINA OJIOKM, HAKIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUA
pa3zena 3J1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKON
6.1 TEOPUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
. MoJieKya.  OnbITel,  MOATBEP)KAAIOIHME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJISIPHOKUHETUIECKON TEOpUHU
Mogenn  TBEPAOro, JKUAKOIO W ra3000pa3HOro
6.2 cocTosHUM BemecTBa. Kpucramuimdeckue u amopHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX Tel
0 6.3 Ha OCHOBE TIOJOXKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMauuBaHue U KallWIISIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue U cxaThe
56 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
. TEIUIOBOI'O JABMKEHHS YaCTHUI]
57 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPrHuHu: TEeIUIonepeada u COBEpIIeHNE paboThI
6.8 Bugsl Teronepenauun: TEIUIONPOBOJHOCTh, KOHBEKIIHS,




HU3JTyUCHHUEC

Komnuectso  TemnoTel. YaenbHas — TEINIOEMKOCTH

6.9
BELIECTBA
TernmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa riaBiIeHUs
[lapooOpa3zoBanue U  KoHIeHcanusi. VcmapeHwue.
6.12 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JaBJICHHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TomIMBa. Y ieJbHasl TeII0Ta CropaHus
[Mpuamuner  pabotel  TeruoBbix —apuratenein  KIIJ
6.15 TEIJIOBOr0O ABUraTess. TemioBble ABUTATEeNId U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue pabOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#HHPar####OnbITBL  TI0  BBIPALMBAHUIO  KPUCTAJIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

#HPar###Onpenenienne TaBleHUs BO3AyXa B OayuloHE
HINPHILIA.

H#HHHPar###0OnbITbI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JIABJICHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIU
OXJIaXICHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJINHBI CTOJ0MKA KHNOAKOCTH B TepMOMeTpI/I‘ICCKOﬁ




TpyOKe OT TeMIIepaTyphbl.

#H##Par#H##Ha0monenne W3MEHEHUS BHYTpECHHEH
SHEPrUU Tela B pe3yibTaTe Teruionepenayn u padoTsl
BHEITHUX CHIL.

#H##Par###lccnenoBanrue SBJIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAUTHYECKUM IIITUHAPOM.

#H##Par###Onpenenenue  yaeIbHOU TEIUIOEMKOCTH
BEIIECTBA.

#HH##Par#H###lccnenoBanue npoiecca UCIapeHusl.
##HPar###OnpeniesieHne  OTHOCUTENIBHOM — BJIAXKHOCTH
BO3/TyXa.

#H#Par#H##Onpenenenre yaeabHOW TETUIOTHI TIABICHUS

JIBJA.

6.18

Odusuveckue SBICHUS B MPUPOJAC: TMOBEPXHOCTHOE
HATSDKEHHE W KallWULIPHBIC SIBIICHUS B IPHPOJIE,
KpHUCTaJUTBI B Tipupoe, m3nydeHne ColHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHnyeckne  ycTpoWcTBa:  KaNWUIAPBL,  NPUMEPHI
HCIIOJIB30BAaHNSl KPUCTAILIOB, >KUJIKOCTHBI TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, NCHUXPOMETp, IMapoBas TypOUHAa,

ABUTATCJIb BHYTPCHHECTO CIOPpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
B3anmoneiictBue  3apspkeHHBIX  Teln.  3akoH  Kyiona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBHS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKAY TEJIaMu)

23 Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHI_II/IH Cyneprno3nuun 3JICKTPUICCKUX nojieu




(Ha KaYECTBEHHOM yPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku u
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. VICTOYHMKYN MOCTOSIHHOTO TOKa
JeticTBus 3JEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
. HaIpshKeHUe
29 ConpoTuBiieHue MIPOBOJHUKA. VY nenbHoe
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W HapaJUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrositHHBIE MarHWTHL. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MarautHoe mone. MarHuTHoe mosie 3eMiIM U €ro
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' [IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJISI HA TMPOBOJHUK C TOKOM.
717 DnexTpoJBUraTesb NOCTOSSHHOrO ToKa. Mcmnonbp3zoBaHue
' AJEKTPO/BUraTee B TEXHMUYECKHUX YCTPOMCTBaX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHue  3JIE€KTPOMarHUTHOMN




unaykuuu. [Ipaswio Jlenna

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOU SHEPIumu. DNEeKTPOCTAHIINI Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYCCKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

N3mepenue u perynupoBaHe HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HJIYILIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHUS PE3WCTOPA W HANPSDKCHUS

Ha pe3UCTope.

OnbITHL, JIEMOHCTPHUPYIOIINE 3aBHCHUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mnpaBuna CIOXKEHHUS HANPSHKEHUWA  TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKa MPU MapaieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYHIETO 4Yepe3 Ppe3uCTop.
OmnpeneneHrie  MOLIHOCTH  3JIEKTPHUUECKOTO  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MardmMTHOI'O BSaHMO,Z[efICTBHSI IIOCTOAHHBIX MAar”HHUTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITbl,  JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI




BBaHMOﬂeﬁCTBHﬂ KaTylIKh ¢ TOKOM H MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

HCﬁCTBHﬁ MArofuMTHOIO II0Jid Ha IMPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3JIEKTPOJIBUTATEIIS. 3mepenue KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHIO ABJICHUA BJIGKTPOMaFHI/ITHOf'I HWHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

Ousuueckue SBIEHUS B NPUPOJE: IJIEKTPUUYECKUE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HU Ha 3eMile, MOJSIPHOE

CHSIHHC

7.22

TexHU4YecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUYECKOM DHEPIuu,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTElb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTHI COAEPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuainpHas TOYKA.
51 Cucrema orcuéra
i 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOI'O IBUKEHHUS
8.3 PaBHOMEpHOE IPAMOIIMHEHOE TBH)KEHUE
##HPar##HepaBHOMepHOE MPAMOIUHENHOE JBUKEHHE.
8.4 Cpennsiss ©  MrHOBEHHass CKOpPOCTb Tejla  IpHU

HEPAaBHOMEPHOM JBHUKECHUU




YckopeHue. PaBHOyCKOpEeHHOE MPSAMOIMHENHOE

8.5
JBUKCHHE
8.6 #H#Par###Crooonnoe nagenue. OnerTe! [ anunes
###Par###PaBHoMepHOEe JBUKEHUE TI0O OKPYKHOCTH.
8.7 [lepuon m wactora obOpauieHus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEeHNE
8.8 [lepBriii 3axkoH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 HH#HPar###] [puHIIATT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar####Cunia  TpeHus: Cuila TPEHUs CKOJBbXEHHUS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPEHUS
#H#HPar###Cuna  TSOHKECTH H = 3aKOH  BCEMHUPHOTO
514 TATOTEHUA. Y CKOPEHHE CBOOOHOTO MaeHHUs
JBuwxenne  mmaHet  Bokpyr  Comuma.  IlepBas
815 KOCMHUYecKasi CKopocTb. HeBecoMOCTh 1 meperpysku
8.16 PaBHOBecue MaTepuaabHOW TOYKHA. AOCOIIOTHO TBEPIOE
' TEJ0
###Par###PaBHoBecue TBEPAOrO Tela C 3aKPETUIEHHON
847 OCbI0 BpameHuss. MomeHT cuibl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue umiynsca. MMnynsc cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 H#HHH#Par###PeakTHBHOE NBIKEHIE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh
Pabora cunm TsaxkecTH, ympyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThI
) [lorennmaneHast »HEprus Tena, NOAHATOTO  HAX
8.23 MIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanbHas 3HEPIUsl CKATON NPYKUHBI
###Par###Kunetnueckas ~ sHeprus.  Teopema 0
8.5 KUHETUYECKOW YHEPTUU
8.26 HHHPar###3aKkoH coXpaHeHUs] MEXaHUYECKOH SHEpruu




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeiHed CKOPOCTU CKOJIBXEHHs Opycka
WIM [BIDKCHMS IIApUKa 110 HAKIOHHOW INIOCKOCTH.
OnpeneneHyre yCKOpeHUs Tena NPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTE3bl: €CAM MPU PABHOYCKOPEHHOM
JABMXXCHUN 0e3 HavaILHOU CKOPOCTHU NYTHU OTHOCATCHA
Kak psan HEUETHBIX 4Yuceil, TO COOTBCTCTBYIOIINC
IPOMCIKYTKU BPECMCHHU OJIUHAKOBLI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHHUS CKOJIBKEHUS
OT CWJIbl HOpPMaJbHOTrO JaBieHus. Omnpenenenue
ko3(duuuenta TpeHus ckosbxkeHus. OmnpexneneHue
KECTKOCTH TMpYXuHBL. OnpeneneHue padboOTbl CHIIBI
TPEHHs IIPM PAaBHOMEPHOM JBIJKCHHU Tela IO
TrOpPU30HTAJILHONW moBepxHocTU. OmnpeneneHue paboThI
CHJIBI  yOpYyrocTH  IpU  NOABEME  Ipy3a  C
HCIIOJIB30BaAaHHUEM HCIIOABM>XKHOI'O u IIOABMIKHOT'O

0JIOKOB

8.28

duznyeckue SBICHUS B mpupoac: NpuiIMiBbl U OTJIMBBI,
JABMXXCHUC IIJIaHCT CoaHeyHoH CUCTCMbI, PCAKTHUBHOC

ABUIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuyeckue YCTpOﬁCTBaZ CIINAOMCTDP, JaTYUKH

IMOJIOKCHUA, paACCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebartenpHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KOJIeOaHU: Mepuo/], 4acToTa, aMIUTUTYa
9.0 Marematnueckuit u IIPYKAHHBIN MasITHUKHU.
' [peBpatienue sHEprun Npu KoaedaTeIbHOM JIBHKEHUH
03 3aryxaromue KojebaHus. BpIHyXJeHHBIE KoieOaHMs.
' Pesonanc
Mexannueckre BosIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbIE W TONEpPEYHBbIE BOJHBL. JlJIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHusi. MeXxaHn4eCKHe BOJIHBI B




TBépI[OM TECIIC, CEHCMHUYECKHUE BOJIHEI

9.5 3ByK. ['poMKOCTb U BhICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpas3Byk u yapTpa3ByK
[IpaxTrueckue padbOTHI:
OnpeneneHre 49acTOThl H  Tepuoaa  KoyieOaHUi
MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHre 4YacToThl ©  Tepuoaa  KosieOaHUi
NPYKHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUi
' MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUM
OPYXKHMHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHuit rpysa,
MOJIBELIEHHOTO0 K HUTH, OT Macchl Ipy3a U >KECTKOCTHU
NpYXUHBL. M3MepeHne ycKopeHUs: CBOOOHOTO TaICHHUS
Ou3nvecKue SBJICHHUS B MPUPOJIC: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHU4Yeckrue YCTPOMCTBA: 9XOJOT, HCIOIH30BaAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMal"HI/ITHOC II0JIC. BHGKTpOMaFHI/ITHBIe BOJIHBEI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH

10.3 DJneKTpoMarHuTHas npupoaa cBera. CKOpOCTh CBeETa.

' BonHoBEIE CBOlCTBA CBETA

[IpakTtuyeckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  DJJIEKTPOMarHUTHBIX BOJH  C
MOMOIIbI0 MOOMIIBHOTO TenehoHa
@dusnueckue SABIEHUS B HIpUpOAeE: OHOJIOrMYECcKoe

10.5 JeHCTBHE BUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

106 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast monenb cBeta. IcTOUHHMKY cBETa
11.2 [IpsamonnHEHOE pacpoCTpaHEHHE CBETA
Otpaxenue cBeta. [Imockoe 3epkano. 3akOH OTPaKEHUS
11.3
cBeTa
114 [Ipemomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xop myyeit B TuH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz kak onTuyeckas cucrema. biau3opykocTe U
' JATbHO30PKOCTh
118 Paznosxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jucmepcus cBeTa
[TpakTrdeckue pabOTHI:
#HHPar###ccnenoBanue 3aBUCHUMOCTH yriia
OTpaXeHHs CBETOBOTO JIy4ya OT yIJia MajeHusl.
#H##Par###3yueHne  XapakTEPUCTHK  H300pakeHHS
npeaMeTa B INIOCKOM 3epKalie.
#H#Par###1cciae noBanue 3aBUCHUMOCTH yriia
NPEeOMJICHUSI CBETOBOIO Jiydya OT Yrjla MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' #H#Par##lonyuenne  nM300pakeHU € MTOMOIIBIO
coOMparoIIeH TUH3HI.
##HPar###Onpenenenue  (QOKYCHOTO pPACCTOSHUS U
ONITUYECKOUN CHUITBI COOUPAIONICH JTUH3BI.
HHHPar###0OnpITel IO Pa3NIOKEHUIO O€Noro cBera B
CIIEKTP.
HH#HPar###0ONpITEl IO BOCHPUSATHIO 1IBETA IPEIMETOB
pU WX HaOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusunyeckue sABICHUS B npupoje: 3atMeHus CoJiHIa 1
11.10 JlyHbI, 1IBETa TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(BeT HEOA, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOIL,




12

(I)OToanHapaT, OIITHYCCKHUEC CBCTOBOIbI

KBAHTOBEBLIE SABJIEHUA
121 Onertel Pezepdopna w mmanertapHass MOENb aToMma.
' Monens atoma bopa
199 Hcnyckanne u moriomeHne cBerta aToMoM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHs
oy Crpoenue aromHoro sapa. HykinonHas Mojenb
' aToMHoro siapa. M3otonsl
125 PagunoaktuBHble mpeBpamieHus. llepuoa mnomypacnazna
' aTOMHBIX s7ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO H
' MacCOBOT'0 YHCe
12.7 OHeprus cBA3U aTOMHBIX siziep. CBsA3b MAaCChl U YHEPTUU
128 Peakuuu cunTtesa u neneHus anaep. VICTOUHUKN SHepruu
' CounHna 1 3B€31
129 SnepHas oHepretuka. JleWicTBMe  paJMOaKTUBHBIX
' U3JTy4EHUI Ha )KUBbIE OpPraHU3MBbI
[IpakTrueckue padboTHI:
HaGmroneHne CIDIONIHBIX H  JIMHEHYATBIX CIIEKTPOB
12.10 U3ITY9ICHUSI.
HccnenoBanue TPEKOB: M3MEpPEHHE JHEPTHH YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepeHune paaroakTHBHOTO GoHA
@dusznueckue SABICHUS B NPUPOAE: ECTECTBEHHBIN
palnOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paiMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHUHEPAJIOB,
JeficTBUe PAaJUOAKTUBHBIX M3JIyYEHHH Ha OpraHu3M
4eyioBeKa
1212 Texnnueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIWBUyaIbHbBIN JO3UMETp, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu QUMK B HAY4YHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, 0 cuUCTeMoOoOpa3ywIlell poiau (GU3UKA B  Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(GUBUYECKUX 3HAHWK M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(¢u3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE paclo3HaBaTh MPOSABICHUE U3yYCHHBIX (PU3NUECKHUX SBICHUIM
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSTHIHOTO anmapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 3ajad;
YMECHHE XapaKTepU30BaTh CBOMCTBA Tei, (U3MUYECKUE SIBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA T€NI U (1)I/I3I/I‘ICCKI/IG SABJICHUA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAaydyHOTO TIO3HaHUS C Yy4ETOM
COOJIFOICHHS TIPAaBMJI O€3011aCHOTO TpyZa: HaOOACHUE (PU3HUSCKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JlaHHOro Habopa 00OpyIOBaHMS MO MHCTPYKLMH, ONUCHIBATH XOJ]
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEIUUUH:
YMEHUE IUIaHUPOBaTh M3MEPEHMs, CaMOCTOATEIBHO CcOOMpaTh
DKCHEPUMEHTAIBHYI0 YCTAHOBKY II0 HWHCTPYKLUHH, BBIYUCIIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEI0BAaHH;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  MHCTPYKLUHH,  IIPEICTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCICIOBAaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MoOJeliei
(MaTepuasibHasi TOYKA, aOCOJIIOTHO TBEPIOE TEIIO, MOJIEIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPHABIX TeJ, IUIAHETapHAas MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHECHHH),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3bIBAIONINEC (PH3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBATh KpaTKOE YCIOBUE 3a/auH,
BBISIBIISITh HEJIOCTAIOIINE JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIC ISl € pEelICHUs], UCIIOIb30BaTh CIIPABOYHbIC JTaHHBIC,
MPOBOJMUTH PACYETHI M OICHUBATH PEATHCTHUYHOCTH TOTYYSCHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMMHCAHUIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG




10

3aKOHOMEPHOCTHU

YMeHHe UCIoJIb30BaTh 3HAHUSA O (U3UYECKUX SBICHHUSIX B
MOBCEHEBHOM KW3HM Il oOecreueHuss Oe30MacHOCTH TpHU
oOpamieHUd ¢ OBITOBBIMM ~ IpHOOpaMH U TEXHHUYECKHUMH
YCTPOWCTBAMH, COXPAHCHUS 3JIOPOBbS M  COOJIIOJICHUS HOPM
OKOJIOTHYECKOTO TIOBEJCHUS B OKpYXKAIOMICH cpeze; MMOHUMAaHHE
HEOOXOUMOCTH TIPUMEHEHHUS JOCTIDKEHUH (U3WKU M TEXHOJOTHUU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUS U TMPEACTABICHUS HH(DOpMAIIH
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJHEHUH YYEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
WuTtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  TPEeOOpa30BaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/1aBaThb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKUE SIBJIEHWA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O MPSIMOJIMHEMHOTO ABUKECHUS:
13 X(1)=x,+ut
I'padukn 3aBUCUMOCTH OT BPEMEHHM [JIsi TMPOEKIMH CKOPOCTH, MPOCKIUU
NepeMeIleHusi, IyTH, KOOpAUHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI TeJda OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHETHOTO IBUKEHMUS:
3
Spf)=vp, *i+ay* %
@opmybsl ISl TPOEKLIUH MEpeMEeleHUs, MPOEKIUU CKOPOCTH M TMPOEKIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=u{,x-r+ax-%.
U.\'(f] =Upy T4, 1,
a.(f)=canst,
U:x: - lez =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJIsl MPOCKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, TNPOEKLIMU MEPEMEILEHU, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKECHUH
CBobonnoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJCeHHUE Tesa IO
1.5 BEepTUKAIM (JABM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnun). ['paduku 3aBUCUMOCTH OT BpEMEHU IS NPOEKLIUU YCKOPEHHS,




ONpoCeKOHMU CKOPOCTH W KOOpPAWHATBI IIpH CBO60,Z[HOM nmaacHuu TCJjia II0

BCpPTUKAIHU

CkopocTh paBHOMEPHOIO JBIKEHHUS Teja IO OKpyxkHocTtu. Hampasnenue
CKOPOCTH.

®opmyna ISl BBIYMCICHHS CKOPOCTH Y€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOpareHus:
2nR
L=
T

LentpoctpemuTensHOe ycKopeHHe. HampaBiieHue NIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHusi. @opMyina Ji71st BEIYUCICHHUS YCKOPEHUS
p
a — L
R
dopmyra, CBA3BIBAIOIIAS IEPUO]] M YACTOTY OOpaIeHUs :
v = 1
T
Macca. [InotHocTh BemecTBa. @opMyra Al BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas (usudeckas BenuynHa. CoxeHue Cull
19 SBnenune unepuuu. [lepsriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJ0
Bzaumoneinicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 _Fl—>2
112 TpeHue Mokost U TpeHUe CKONbKeHUsl. DopMyIna i BEIUUCICHUS MOTYJISI CHJIbI

TPCHUA CKOJILXKXCHUS:




Frpzp-;"l.r

1.13

Hedopmanust Tena. Yopyrue U Heynpyrue gedopManuu. 3aKOH YIpPyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

my -,
F=¢g -1 _2
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyrna 1Sl BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3H MoBepXxHocTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
p=mi

Nmnynbe cucrtemsl Tell. U3meHenne uMiyibca. MIMIynbe cusbl

1.16

3aKkoH COXpPaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOfI CHUCTCMBI TCJI:
Dp=nyU +m,U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanu4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosa

Mexannueckass MOIITHOCTD:

n=4
I

1.18

Kunernueckas u NMOTCHUHUAJIbHAs SHCPIUs. d)opMyJIa JJI1 BBIYMUCJIICHUA

KUHETUYECKON IHEPIUU:

1!&'.32
Ep=—"r

Teopema o kuHeTHueckoit sHeprun. opmMysia s BBIYUCICHUS MOTCHIIMATBHON




OHEPIruu TCjia, IOAHATOTO

Hazg 3eMiéit:

E,=mgh

Mexanu4deckas OHEPIus:

E=E;+E »

1.19 3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYECKOM 3HEPruU B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparenre MexaHN4YECKON IHEPTUH MIPU HAJTMUHUN CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poruar. Momenrt cuiisl: M - FI.
VYcnoBue paBHOBeCHs pblyara:
M +M, +..=0

1.20

[MonBuxHbI 1 HeoABWKHBIN O0510KK. KITJ] mpocThIX MEXaHU3MOB,
A‘S&TIHHH

JlaBiienue TBEpIOTO TEIIA.

®opmyna 715 BBIYUCIECHUS JaBIEHMsI TBEPAOIO TENa:
F

P= G
191 Jasnenue raza. ATMocepHOe JaBlIeHHE.
' I'mnpocraTuyeckoe AaBeHNUE BHYTPH KUJKOCTH.

®opMyna 715 BBIYUCICHUS 1aBICHUSI BHYTPH KUIKOCTH:

P=pgh+Da,

1.22 3akoH [lackans. 'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna JUisl ONPEAEIEHUS BBITAIKUBAIOIIEH CHUIIBI,
JENCTBYIOLIEHN HA TENO, NOrPYKEHHOE B )KUJKOCTh WJIU Ta3:

1.23

F_%m =pgV

YcaoBue miaBaHus Teia. Ilnapanue CyAO0B 1 BO34YyXOIlJIaBaAHUEC




1.24

MexaHn4ecKHe KOJICOaHUs. AMHJ’II/ITy,I[a, nepuoax MW 4YacroTa KoJIeOaHHI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MareMatuueckuil M MNPYKUHHBIA MasTHUKU. IIpeBpalieHue >sHeEpruud mpu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aTyxa10mI/Ie KOJIEOAHHS. BBIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpO,I[OJ'IBHBIC N TIOIICPCUYHBIC BOJIHEI. ,HJ'H/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

rh=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE

IByX cpel. IHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomuol

N3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOW CHIIBL, KECTKOCTH
MPYXUHBL; KOd(PPUIMEHTa TPEHUSI CKOIBKEHUS, PaOOTHl CHUIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH IBUKEHHS OpycKka MO HAKJIOHHOHM IIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KojeOaHUul MPYKUHHOTO MasTHUKA; MOMEHTA CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C IMOMOIIBI HEMOJIBMXHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTHU >KUJIKOCTH; HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CHUIIBI
OT MAaCChI Te€Ja; CUJIbl TPEHUS CKOJIBXEHUS OT CUJIbI HOPMAJIBHOTO IABJICHUS U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHWH HUTSHOTO MAasTHUKA OT JIIMHBI HUTH; MEPUOJA
KojeOaHUl MPY>KUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTU MPY>KUHBI,
HCClIeIOBaHUE HE3aBUCHUMOCTH IEpHoJia KoJeOaHW HUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUS paBHOBECHUS pbluara
Dusuueckue s61eHUS 8 npupode: IOpUMEPBI JABHXKCHHA C Ppa3IndHbIMU

CKOPOCTSIMH B )KUBOM W HEKWBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TPUIHNBBI W OTJIHBBI, ABHXCHHUC IIJIAHCT ConHeyHoun CHCTCMBI,




PEaKTUBHOE BHKEHHE KUBBIX OPTaHU3MOB, PbIYard B TeJE YeJIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHUsS HAa KUBOW OpPraHu3M, IUIaBaHHE pbIO, BOCIPUSTHE

3BYKOB XMBOTHBIMHU, 3€MJICTPACCHHUC, celicMuJecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA M
YCKOPCHUA, AWUHAMOMCTpP, MMOAIIHMIIHWUKH, PAKCTBI, pbIiyar, HOJIBI/DKHBIfI n

HCHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAaA ITJIOCKOCTh, MPOCTHIC MCXAHHU3MbI B 6I)ITy,

L3l cooOmIaroImuecs: COCy/bl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKUI Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUIKOTO U Ira3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammnueckue u aMmop(Hble Tena

25 JlBwkeHne dactui BemecTBa. CBA3b CKOPOCTH JBM)KEHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nudpdysus

2.3 CmauyuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe pacivpeHue u cxxaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. PabGora u Temomepenaya Kak CIOCOObI HM3MEHEHMs

' BHYTPEHHEH SHEPIUU

2.7 Buap! Teronepenaun: TeIIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4EeHUE
HarpeBanme wu oxmaxkaeHune T1en. KomWM4ecTBO  TEIIOTHL Y elbHas
TEILUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPrMM B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIJIOBOIO
OanaHca:

2.9

Q+0, +..=0
Hcnapenne u koHneHcanus. V3MeHeHue BHYTpEHHEW HHepruM B Ipolecce
210 ucnapeHuss W KoHJeHcauuu. Kumenue KuakocTu. VYaenpHass —TeIUioTa
' napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

[InaBnenne u kpucraumsanus. V3MeHeHME BHYTPEHHEH DSHEPIUHM IIpH

IUIABJICHUHW U KpUCTaJIJIM3alliH. Y,HGJ'IBHaH TCIJIOTA IIJIaBJICHHUA:

2.13

BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IefibHAs TeIJIOTa CropaHusl TOIUIMBA:

q=Q/m

2.14

[Tpuntumner padoTs! TerioBbix aBurateneit. KITJ[ remoBoro asuraTess

2.15

Ipakmuueckue pabomol

N3mepenue ynenpHOW TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIeparypbl (QUKCUPOBAHHOMN
Maccel, B KOTOPYK OIIYIIEH HAarpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTIAaHHOI'0 HAarpeTbiM LWIMHIPOM, IIOCJIE OIYCKaHHsS €ro B BOJY KOMHATHOU
TEMIIEPATyphbl; OTHOCUTEIBHOW BIIAJXHOCTU BO3JYyXa; YIEIbHOM TEIUIOTHI
mIasiaeHus Jpaa. McecinenoBaHue U3MEHEHMsI TEMIIEPAaTypbl BOXBL  IIPH
Pa3IMYHBIX YCIIOBHSX; SBJICHHUS TEIJIOOOMEHa NpU CMEIIMBAaHUHM XOJIOJHOM U

FOp&I‘-IGfI BOJBI; IpOLECCa UCTTAPCHUSA

2.16

Qu3zuyeckue A6N1eHUss 8 Npupode. TIOBEPXHOCTHOE HATSHDKEHHE U KalWJUIIpPHBIC
SIBJIIGHUSL B NPUPOJE, KPUCTAUIBI B mpupoie, usnyuenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoiicmea: KalWULIPBL, IPUMEPBI NCIIOJIb30BaHUSA KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBHI, IICUXPOMETp, MapoBasi TypOUHA, JBUTaTEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3HeKTpPI3aI_[I/I$I TCII. I[Ba BHUJA SJICKTPUUYCCKUX 3apsiI0B

3.2

B3aunmoneiictBue 3apsokeHHBIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsia

3.4

Onextpuueckoe mnone. Hampsxk€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYTNEPHO3UIMH FIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snexrtpudyeckux 3apsaoB. JIeHCTBHE DIIEKTPUYECKOrO IO Ha

ANEeKTpUYecKue 3apsiibl. [[pOBOJHUKHN U TUANEKTPUKH

3.6

[locTostHHBIN 3neKTpUUecKuid TOK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.
I =g/t,U=A/q

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICITBHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma i ygactka snekrpuueckoit nernu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE POBOTHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [MapannensHoe COeTMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+I;R=23.
2 2 B
CMmelanHble COETUHEHUS TIPOBOIHUKOB
Pabota 1 MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyns — Jlenua:
2
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHOe moJie MPSMOrO IMPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHOH MHIYKIIUU
313 MarautHoe 1OJIE IIOCTOSHHOIO MAarHuTa. BzamMoaeicTBHE ITOCTOSHHBIX
MAariuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABneHue neKTpoMarunTHON uuaykuu. [pasuno Jlenna
Ipaxmuueckue pabomuol
HN3mepeHne  DJIEKTPUYECKOTO  CONMPOTUBJICHUS  PE3UCTOpPA;  MOITHOCTH
3JIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TPOBOJIHUKE

(pe3ucTopsbl, TaMITOYKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH
CONPOTUBJIEHUS OT JJIMHBI MPOBOJHHKA, TIOMIAJAN €ro MOMEPEYHOr0 CEYEHUs U

YACIIBHOTO COITPOTUBJICHHUA.




HpOBepKa npaBujia JIsA 3JICKTPUUYCCKOTO HAIIPSKCHUSA TIPHU IMOCICAOBATCIIBHOM
COCAVMHCHUN IIPOBOAHHMKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOIo TOKa IIpH

napajijieIbHOM COeAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue s61eHUs 6 npupoode: SIEKTpUUECKHUE SBIEHUs B aTmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Ipeii( MOIIOCOB,
POJIb MAarHUTHOTO TTOJIS JIJIS J)KU3HH Ha 3eMJIe, MOJISIPHOS CHSHUC
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEoCTar,
CUCTUYMK  DJIGKTPUYECKOW  DHEPrUH,  DJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPOIIPUOOPHI (mpumepsl), IIEKTPUYECKUE
MpPEeIOXpAaHUTENN, DIEKTPOMATHHUT, JIJIEKTPOJBUTATENIb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKala 371eKTpOMAarHUTHBIX BOJH
3.20 JlygeBas Mmojienb cBeta. [IpsMoMHEHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus ceta. [Imockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
324 JIunza. Xox myuedr B nuH3e. DOKycHOE paccTosHME JUH3BI. OnTHUYeckas cuia
' mumsel: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakmuyeckue pabomwl
#H##Par#H##l3mepenne ONTUYECKONM CHUIIBI coOWparomeld JUH3bIL, (OKYCHOTO
paccTosiHAS COOMpArOIIeH JTMH3BI (1I0 CBOMCTBY PaBEHCTBA pa3MepOB MPEAMETA U
M300paKeHUs, KOTJla MpEeAMET PACIONIOKEeH B JBOMHOM (OKyce), ToKa3zaTems
3.26 IIPEJIOMJIEHHUS CTEKJIA.
###Par###llccnenoBanrue CBOICTBA M300paKEHUS, TMOTYYCHHOTO C TMOMOIIBIO
coOuparomieil JIUH3bI, W3MEHEHHUs (DOKYCHOTO PACCTOSIHHSI JIBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTH yrjla NPEIOMIICHUS CBETOBOTO Jiyda OT yIyia MaJeHUs Ha
TPaHUIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3atmenuss ConHna u JIyHbI, 1[BeTa Ted,
' ONTHYECKHE sBJIeHUs B atMocdepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOI, QoToammapaTr, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE ABJIEHUA
4.1 PannoaktuBHOCTE. Anb(a-, O6era-, raMma-u3nydeHus. Peakiuu ansga-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbda-dyactuil. [ImanerapHas Moaenb aToma

4.3 CocraB aToMHOTrO siipa. M30TOMIBI

4.4 [lepuon nmomypacnaza aTOMHBIX sIIEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOI'O YK CET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIM pPaJMOAKTUBHBIN (oH,

4.6 KOCMHYECKHE JIy4HM, pPaJUOAKTUBHOE U3IY4YEHUE TPHUPOIHBIX MHHEPAJIOB,
JieficTBUE paJIMOaKTUBHBIX U3JIyYE€HUH HAa OPraHu3M YeIoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBHUYaJIbHBIN 103UMETp, Kamepa

BI/IJ'H:COHa, SACPHAsA DHCPICTHUKA










