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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHHM M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (QuU3MKEe HampaBieHO Ha (opMuUpoBaHHe
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alUI0 W3YUCHHUS
¢u3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O0yUEHHUs, a TaKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojgaMm obyueHus (1o Kjiaccam), MpeuiaraeT IPUMEPHYIO MOCJIeI0BATEIbHOCTD
U3Y4YEHUSI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
TIOMOIIY YYUTEIIO B CO3JJaHUU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

dusrka SBISIETCS  CHCTEMOOOpAa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEU, Ouoyioruerd, acTpoHOMHEH U (PU3HMYECKON
reorpadguei, BHOCHUT BKJIAJ] B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
o0pa30BaHUsI COCTOWT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOIUMU KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIE/I0BAHNUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX opraHuzamusx Poccuiickoit @Denepainuu, peannu3yrOIIUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON  peEIICHHEM



Konnernn MunucrepctBa npocsenienus Poccuiickoit denepanyu (MpoTOKoOJ OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

npHOOpeTeHNEe HHTEpeca W CTPEeMJICHHS OOYYaIOIUXCS K HAayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yUeHHUs
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  Oymyrien
1po()eCCHOHATIBLHOM EATEIBHOCTH, CBA3aHHON ¢ (DPU3MKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00€CIIEUNBAETCS PEILICHUEM CIIEAYIONINX 3244

npuoOpeTeHre 3HaHUM O JIUCKPETHOM CTPOCHHMU  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

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

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoOJIeTIeH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEl (PU3NUECKOr0 COAEpIKaHMUs,
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
JOCTHKEHUX (PU3NUECKOIN HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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



7a00paTOpHBIX pabOT U OMNBITOB € YYETOM HWHIUBHIYAJIbHBIX OCOOCHHOCTEH
00y4Jaronmxcs, CIUcKa SKCIEPUMEHTAIbHBIX 3aJaHuil, MpeiaraéMbplx B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAONIOJAEHUE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHHH BELECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEIIECTBA: IPUTSKEHHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
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 ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
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.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca kKak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TsKECTH Ha Apyrux ImaHerax. Bec tena. Hesecomocts. Crioxkenue
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 cKkOpOCTHU MPSAMOJIMHENHOTO 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. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIapUKa B XKUIKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

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

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCThH pacTsDKeHHs (aedopmanun)
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.



Hanenue. CriocoObl yMEHbILICHUS U yBEIMYEHUsS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napajiokc. Coodaromuecs cocyabl. ['uapaBnuyeckue MeXaHU3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHust aTMOCHEpPHOTro 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 TEJl: IJIAaBAHUE WJIU MOTPYKEHHUE TEJI B 3aBUCHUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH 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. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
NEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, 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.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS ILIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



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

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BU1a 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 MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOKEHUWA MOJICKYISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. BuyTtpenuss osHeprus. CrnocoObl HW3MEHEHUS BHYTPCHHEH OSHEPIrum:
TeIionepeaadya u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHWE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
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 YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. HaGmronenre G6pOoyHOBCKOTO JBUKECHHS.
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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.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie pabomoul u onvimol.

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
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

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

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apsDKeHHBIX  Tell. 3akoH Kymona (3aBUCHMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

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



Hocutenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DNEKTPUUYECKHI TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
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.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHOE 1oJie 3eMJIM U €ro 3HaUY€HUE JJIs )KU3HU Ha 3emlie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWe 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnky 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 MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue ssBIeHUS 3JIEKTPOMAarHUTHOW MHIYKIIUH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €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 JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHue HAIPSKEHUS.

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
CEUEHMS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKCHUM MpU TOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
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.
N3ydeHne MarHuTHOrO TMOJS TOCTOSIHHBIX ~MAarHuTOB TMPU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHne AeUCTBUA MAarHUTHOTO TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHUS] W HAIMpAaBJICHUS HHAYKIIMOHHOIO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe JBHKeHHe. (CB0oOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepuon u dactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HproTrona. Bropon 3akon Herorona. Tperuit 3akon HeroTtoHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. JBuwxenue muaner Bokpyr ComHima. IlepBas kocMuyeckas 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. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBs3b 3HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruU. 3aKOH COXPAHEHHSI MEXaHWYECKOU
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 NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH 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 HEYNIPYTOM B3aUMOIEHCTBUM.

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 padbomosl u onvimot.

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 rumore3bl: €cid MPU PABHOYCKOPEHHOM JBIKEHUU 0O€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH NPYKUHBI.

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



10. Onpenenenue pabOThl CWIbBl YIOPYrOCTH TP  TMOABEME Tpy3a ¢
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJjgeO0aHUA U BOJIHBI.

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

3aryxawmue  KojeOaHus.  BbIHykaAeHHbIe — KojeOaHus.  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'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

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.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

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. OmbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KoseOaHui
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHuTHble  BoMHBL.  CBOMCTBa
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.

Pa3nen 11. CBeToBbBIE AABJICHHS.

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
OTpaXeHHE cBeTa. lICNonb30BaHUME TIOJIHOTO BHYTPEHHErO OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcmiepcus 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 pacCEeUBAIOIIECH JINH3E.

[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.

Jlabopamopnwie padbomost u onvimet.

1. HMccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHUS CBETOBOIO Jyda OT yIJa
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’keHUN C TOMOIIBIO COOMpPAIONIEH JTUH3BI.
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 Pe3depdpopna u muianerapHas mojaens aroma. Monens aroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

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 osHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIYYCHHU Ha JKUBBIC
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 nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul 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.

[ToBTOpUTENBHO--00001IAIOIIUI MOAYJIb TPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
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,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



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 Pa3/elia peain3yeTcs
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;

UCITIO0JIb30BaTh HAYYHbBIE METO/Ibl UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, 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 IMPEBPAILLIECHUS 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 JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

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

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJieM, CBSA3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIFOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIIOpPTE, Ha JOporax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM O00OOpY/IOBAaHUEM B
JIOMalTHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'o K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAaKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



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

e — MHTEPEC K MPaKTUYECKOMY H3YUYCHHIO PO(ecCHii, CBSI3aHHBIX C (DU3UKOIA;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIOOAJTBLHOI'O XapakKTepa SKOJIOTHYECKUX MpoOJIeM M MyTed HX
peuieHus;

e §8) ajanTanuuM K M3MEHSIOIIMMCS YCJOBHSIM COIHAJBHOH M NPUPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DU3MYECKOW HAMPaBICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUSIM
ApPYruX;

e — TIOBBIIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUECKYIO
NeSTeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl O QPU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OcoO3HaHHE Ne(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTU
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUU HOBBIX (PU3UMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OLEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIE ICHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISTUBHBIE
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISIBIISAITh W XapaKTEPH30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(s1BIIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMUA, OCHOBAHUS JIJIS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIC CBSI3M TPU W3YyYEHUU (U3UUECKUX
SIBJICHUH W TIPOIIECCOB, JIENATh BHIBOJBI C MCIOIb30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJIbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOIXOISIIETO ¢ Y4ETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABIICHHOMY TUIAHY OTBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMyNIHpPOBaTH 0000IIEHUS U BBIBOJBI MO PE3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4Hble METO/AbI, NHCTPYMEHTBI U 3alPOChl IPH IOUCKE U
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOSATENIbHO BbIOMpaTh ONTHUMAJIBHYIO (OpMY MpEACTABICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIIOCTABJIATh CBOM CYXKICHHS C CYXKICHHUSIMH JPYTUX YYaCTHHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABNIATH PE3YJAbTAThl BBIIIOJIHEHHOTO (PU3NUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JESITCIILHOCTH, OPTaHW30BBIBATh JIEHCTBUS
no e€ JOCTIDKEHMIO: PACTpeNeNsTh pPOIH, OOCYXKIaTh MPOIECChl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTAsl KaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusamnus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PELIEHUS B TpYIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM PelIeHUs (PU3MUECKOM 3aJauu WIn
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath 1jiaH e€ N3MEHEHNUS,
OOBSICHATh NPUYMHBI  JOCTHXKEHUSA  (HEIOCTHXKEHHUS])) PE3yJIbTaTOB
NeSITeNIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACIATENBHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS
(U3HYECKOr0 UCCJIENOBAHMS WM IPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTAaTA LIEJIN U YCIOBUSM;

CTaBUTb Ce0s1 Ha MECTO IPYroro 4eJOBEKa B XOJE€ CIOpa WM JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHS U JIOTUKY JPYTroro;



NPU3HABATH CBOE MPABO HA OLIMOKY MPH PELIeHUU (PU3NYECKuX 3a/1ay Uiu
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K koHiy o6yuenus B 7 kJjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIHUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUA,
HaOII0JICHUE, SKCIEPUMEHT, MOEib, TUIOTe3a, CAUHHUILI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKoe JBWXKEHUE (paBHOMEPHOE,
HEPaBHOMEpPHOE, TMPSAMOJMHENHOE), TpPACKTOpHs, PaBHOAEHCTBYIOIIAs
cuna,  aedopmarus  (yopyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JABIDKCHHE, HEPAaBHOMEPHOE  JIBUXKEHUE, HWHEPLHUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, Tepenada [OaBiICHUS TBEPABIMH TEIAMU, XKUIKOCTSIMU U
razamyd, arMochepHoe JaBlieHWEe, IUTaBaHWUE TeN, MPEBPAIICHUS
MEXaHUYECKOM AHEpPruu) Mo OMUCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBIECHUW B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPhl IBUKEHHUS C PA3JIMUYHBIMUA CKOPOCTSMH B XKUBONM U HEXUBOU
MPUPOJIE, NEUCTBUE CUJIBl TPEHUS B IMPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBEeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
dbusnueckue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYecKas padoTa, MOUIHOCTb, TJIEYO CHJIBI,
MOMEHT CWIbl, KOX((OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMAIbHAS SHEPTHsi), MPU OMNHCAHWUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEIMYMH, HX
0003HayYeHUs! M €JIMHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMUYMHY C JIPYTUMU BEIMYWHAMH,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITUYNH,



XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBMiIa CJIOXKEHUs CW (BAOJb OAHOM MpsMOif), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuwiIo paBHOBecus pbruara (0Joka),
«30JI0TO€ TPABWIJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHH4YECKOU
SHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoOHa H
3aMHCHIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHUS, TPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITh MPUYUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 -2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3a7ayd B |—2 JeHCTBUSA, MCMONb3YS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEIMYMHBI B (OPMYIJIbI U TPOBOAMUTH PACUYEThI, HAXOIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
npeanonoxkenue  (TUIOTE3y),  pa3iuyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pE3yJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOI0 000PYy10BaHMS,
3alMCBIBATh X0l OIbITAa U (HOPMYJIHPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tea,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUUHBI OT
JIpPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHUs CKOJIbKEHHUS OT Beca Tella, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOUIAJAN CONPUKOCHOBEHHUS TEII, CHIIBI
YOPYroCTA OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA
NOrpY’KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHMPOBAaHWU  YUEOHOTO HCCIEOBaHMS, COOMpaTh YCTAaHOBKY W
BBITIONHITh W3MEPEHUS, CIeMysl MPENOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tejia, CuUjla TPEHHUS] CKOJIbKECHMUS,
JaBJICHHWE  BO3JyXa, BBITAIKUBAIONIAs  CWIa, JEHCTByMOIas  Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAyd TNPEIIOKEHHON WHCTPYKIMHU: TIPH
BBIMIOJTHEHUH HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTFOIaTh MpaBWJIa TEXHUKU O€30MaCHOCTH TpU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMINBI  JCHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YsT 3HAHUS
O CBOMCTBaX (PpM3UYECKHX SBJICHUM M HEOOXOIUMBbIEe (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTh  WH(POPMAIMIO O  TpHUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIATh OTOOp HCTOYHWUKOB wuH(Mopmanmu B HHTepHeTe B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 33a/laHUN HAyYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUecKoro coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHusl THPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEPKaHUs, B TOM



yuclie MyOJMYHO JielaTh KpaTKUe COOOIEHHS O pe3yJbTaTax MpPOEKTOB
WIM Y4eOHBIX MCCIENOBAHUN, TPU ITOM TPAMOTHO UCIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIMN ammapaT Kypca (U3UKH, COMPOBOXKAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenessTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JEUCTBUW, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIIbI, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy o6yuenus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOl JIBUTaTellb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE IO, MPOBOJHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWJUISIPHBIC SBJICHUS, UCIApEHHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4eHue),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOACHCTBUE MArHUTOB, JIEWCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHUID HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY>KarolieM MHpe, B TOM uucie (U3UYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SIBIICHUS B TPUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
ABJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noyie 3emiu, Jpedd MOa0COB, POJIb MAarHUTHOTO TOJS JJisS JKU3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3WUYECKUE SIBJICHUS, UCTIONb3YS
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTABJIGHUS, yJIelbHAs TeIuloTa MapooOpa3oBaHMsl, YyAETbHAs TeIioTa
CrOpaHHusl TOIUIMBA, KOA(M(UIIMEHT TMOJE3HOro JACHCTBUS TEIJIOBOM
MAllIMHbI, OTHOCUTENIbHAA BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsih,
CUJIa TOKA, JJIEKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBJIIEHHUE IPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM MPAaBUWIBHO TPAKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3yEeMbIX BETUYMH, 0003HAYEHUS W EIUHUIIBI
bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MUECKUE SIBICHHUS U TIPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKONH TEOpUHU
CTpPOEHUSl BEIleCTBA, MPUHIHUII CYNEPHO3UIMN Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jxoyns—JleHna, 3akOH COXpAaHEHHMsI DHEPruM, MNOpPH 3TOM JABaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISABIISITH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 TOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YysSd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MPU MOMOIIU
(U3UYECKUX METOJIOB, HCIMOJIb3Yysl ONHCAHUE HWCCIEIOBAaHUS, BBIACISThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSJKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB Tel (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIeparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl TMpPHU U3IYYEHUH OT LBETa M3Tydarouen (MOTrJoIIaroNieil)
IIOBEPXHOCTH, CKOPOCTHh MCIIAPEHUSI BOJBI OT TEMIIEPATypPhl KUIAKOCTH U
wIomaan €€ TIOBEPXHOCTH, JJIEKTPHU3ALMUS TEI W B3aUMOJIECUCTBHUE
AIEKTPUYECKUX 3apsfoB, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJu3alldsg MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOrO MOJsI Ha MPOBOJAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHura,
CBOMCTBAa 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (opMyaupoBaTh
IIPOBEpPSAEMbIE MPEANON0KEHHUS], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATDh  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHOOPOB U JATYMKOB (DPU3MUECKUX BEIWYUH, CPABHUBATH
pE3yNbTaThl U3BMEPEHUN C YUETOM 3aJIaHHON aOCONMIOTHOM MOrPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
IpPYyrod C  HUCIOJB30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JMJIMHBI, IUIOMIAJU TONEPEUHOro
CEUEHUS U YIEIbHOr0 CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HampsyKEHUsT Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M  MApaJUIENIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBaHUE, COOMPATH YCTAHOBKY U
BBINOJHATh W3MEPEHUs, Cleaysl MPEeNIoKEHHOMY IUIaHy, (UKCHUpOBAThH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHUE NPOBOJHUKA, pabora W
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IJIaHUPOBAThb H3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl NPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

co0JII0/1aTh MpaBUIIa TEXHUKU OE€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMI'POMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUYECKOW 3SHEPIUH, 3JIEKTPOOCBETUTEIbHbBIE
npuOOpPBI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, HIEKTPOJABUTaTENb IIOCTOSHHOIO TOKA),
UCTIOJIb3Ysl 3HAHHUA O CBOWMCTBax (hM3MUYECKUX SIBIECHUI UM HEOOXOIUMBIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIbHBIE
npubopel MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LENeW C MOCJIeNOBAaTENbHBIM U MapajuieIbHbIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;
OPUBOIUTHL  NpuUMepbl  (HAXoauTh  MHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHEHHS 370POBbSI U COOJIOJACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEH CPELE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJCNIATh HMH(POPMAILIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUUBOM MUIIU MOXKET OBITh HETOCTOBEPHOM;
MCII0JIb30BaTh MPU BBINMOIHEHUH YYEOHBIX 3aJJaHU HAYyYHO--TIOMYJISPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM 4YHCJIE MMYOJIMYHO TIPENCTABIATh pE3yIbTaThl
MMPOEKTHOM WJIM HCCIIEA0BATEIBbCKOW NESITENbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHHHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MPOLIECCOB pacCHpeAeisiTh OO0S3aHHOCTH B TPyNIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K koHiy o0yuenus B 9 kJiacce mpeIMeTHbIC pe3ysIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, mjaacTU4eckasi), TpPeHHE, LUEHTPOCTPEMHUTEIbHOE YCKOpEHHE,
HEBECOMOCTh M TEPErpPy3KH, LEHTP THKECTHU, a0COMIOTHO TBEPAOE TEO,
IEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(QPa3ByK MU YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh sBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 10 OKPY’KHOCTH, B3aMMOJEHCTBHE
T€J, PEAaKTUBHOE JBUKEHHUE, KOJIeOATENbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIOKEHUE Oeoro cBeTa B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHUs CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3NYECKUX SBJIECHUM B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4YH, PaJUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHMHEpAJOB, JIEUCTBUE pPAJAMOAKTUBHBIX M3JIYyYEHUH Ha
OpPraHu3M 4YeJIOBEKa), MPH ATOM IMEPEBOAUTH IPAKTHUUECKYIO 3aJauy B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpeqHSsi U MIHOBEHHas CKOPOCTh Tella Ipu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHn4yeckass pabdoTa M MOIIHOCTb, INOTEHUHUAbHAas DHHEPIUs Tena,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLMAIBbHASI 3HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPETOMIIEHUS CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCHOJIB3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH rpapUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



OPUHIUI  CYMEPIO3ULIMU  CUJI, TPHHLIUI OTHOCUTENbHOCTH [ anmies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBbl OTPAKECHUS U
IPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsI0BOIO U MacCOBOTO YHCEN
IPU SIEPHBIX PEAKUUAX, HNPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE w3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amadd  (omuparomuecs Ha cucteMy wu3  2-3
ypaBHEHU), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE TSl PEIICHUSI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJYYEHHOIO 3HAYEHUsA (PU3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIONb3ysl OMHCAHHE HCCIEHOBaHUS, BBIACIATH
NPOBEPAEMOE TMPEIINONIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBEJCHUSI  HCCIEAOBaHUSA, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
¢bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUSl HHEPIrUM, 3aBUCUMOCTh IEpuoja KojeOaHUN NpYyKMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pa3no)keHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pa)K€HHUs NpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 HM30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaesss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJh30BAaHUEM TIPSMBIX W3MEpPEHUH (3aBUCUMOCTh IMYTH OT BPEMEHU



IpY PaBHOYCKOPEHHOM JBIDKEHHUH O€3 HadaJbHOW CKOPOCTH, TEpHOoaa
KoJIeOaHUI MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIJia MaJeHus U yria MpelIoMJIEHUs OT yria
NaJeHus1): IUJIAaHUPOBATh HCCIENOBaHHE, CAMOCTOATEIHHO COOMpATH
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3nuecKuX BEIUYMH B BUJIEC TAONUIl M TPpaHUKOB, JENaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOPOCTh M YCKOpEHHE Tejla TPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATDh U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKINH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

COOIIOZIaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH TIpU padoTe ¢ JabopaTOPHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aTroMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepHU30BaTh TPHHIMIBI JICHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuWiIbCOHA), HCIONB3ysAd 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHWA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
NPHU PEIICHUU Yy4eOHO--MPAKTUISCKUX 3a/ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU 711 oOecrieueHus 0e30MacHOCTH MPH OOpalleHUH ¢ IpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;



OCYIIECTBIIATh TOWUCK HWHpoOpMarmu (U3NIECKOTO  COACPKAHHUA B
WHTepHeTe, caMOCTOSTENHHO (OPMYIIHPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTU ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMallMi Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
aUTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHbIE  MaTepHAaIbl,
pecypcbl cetu HTepHeT, BIaAeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO MPEICTABIATH PE3yJIbTaThl MPOEKTHOM WM UCCIIEeI0BATEIbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU U CONpPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB 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. J/IBu:xeHMe U B3aUMOoOeiicTBHE 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
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 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 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 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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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. TemoBble siBjieHUs
. 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. 3apsHKEHHBIE Tea 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 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 3 145



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

9 KJIACC

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

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

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IIJIAHUPOBAHHUE 7 KJIACC

Jrj;"“ Tema ypoka KI(;J;:IF‘:)eCTB(; 'Il’aCOBHP Hara 3IOP
1 ®dm3uKa — HayKa 0 Ipupoje. SIBIeHUs PHUPOIBI 1
2 DusnIecKue IBICHUS 1
3 du3nyecKkre BETMYUHBI U UX U3MEPEHHE 1
4 Ypok-uccrnenoBanue "M3Mepenne TeMneparypsl Ipy HOMOIIHN KUIKOCTHOTO TEPMOMETPa U 1 1
JlaT4YMKa TeMneparypsl”
5 MeTtop1 HayyHOTO TI03HaHUs. Onrcanue PU3NIecKUX SBICHUI ¢ TOMOIIBIO MOJETCH 1 https://m.edsoo.ru/ff09f72a
6 Ypoxk-uccrnenosanue "lIpoBepka runoTessl: NaTbHOCTD MOJIETA MIAPUKA, TYIICHHOTO 1 1
TOPHU30HTAIBHO, TEM OOJIbIIE, YeM OO0JIbIIe BEICOTA ITycKa"
7 Crpoenmne Bemectsa. OMBITH, JOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBA 1 https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHMe JacTHIl BEIeCTBa 1 https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccienoBanue « ONBITHI [0 HAOIOEHUIO TEIIOBOTO PACIIMPEHHS T'a30B» 1 1
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSHUHN Bobl. O000IIeHue mo pa3aeny «llepBoHauanbHbIe 1 https.//m.eds0o.ru/ff0a0378
CBEJICHHUS O CTPOSHHH BEIIECTBAY
12 MexaHuueckoe JBrxkeHue. PaBHOMEpPHOE 1 HEPABHOMEPHOE JABUKECHUE 1 https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuiiel ckopoctu 1 https://m.edsoo.ru/ff0a079c
14 Pacyer myTu u BpeMeHU TBUKECHUS 1 https://m.edsoo.ru/ff0a0aed
15 MNuepuus. Macca — Mepa UHEPTHOCTH TEJ 1 https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. Pacuer Macchl 1 00beMa Teja Mo ero MIOTHOCTH 1 https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas paboTa «OnpeneneHre MIOTHOCTH TBEPAOTO TENIay 1 1
18 Pemenue 3amau o teme "IImoTHOCTE Bemecrsa' 1 https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapakTepuCTHKa B3anMoeicTBrs Ten. Cuta ynpyroctu. 3akoH ['yka 1
20 Ha6opaTopHauﬂ pabora «/3ydeHne 3aBUCUMOCTH PacTsOKeHUS (IedopManun) IpyKUHBI OT 1 1
TIPUIIOKCHHOMN CHITBD)
21 [[“IBnenue Tsarorenus. Cuiia TSHKECTH 1
22 CBsi3b MEXy CHIION TSKECTU U Maccolt Tena. Bec tena. Pemenue 3agau mo teme "Cuna Tspkectu" 1 https://m.edsoo.ru/ff0al778
23 Cuna TsDKeCTH Ha Apyrux maHerax. GU3ndyecKue XapakTepUCTUKHU IIAHET 1 https://m.edsoo.ru/ff0a1502
24 W3mepenwne cui. JluHamomeTp 1 https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth 1 https://m.edso0.ru/ff0al778
26 CrnosxeHne ABYX CHJI, HAIIPABJIEHHBIX 110 OJHOM NpsMoil. PaBHOmEHCTBYIOIIAs CHIT 1 https://m.edsoo.ru/ff0ala70
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27 Pemenne 3amad mo Teme "PaBHOMeCTBYOMIAs CruT" 1
28 Cuna TpeHus u e€ BuIbl. TpeHue B MpUpoJIe U TEXHUKE 1 https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CHIIbI TPEHHUS CKOJIBKEHHS OT CHJIBI IABJICHUS U 1 bubnuorexa IJOK
XapakTepa COMPHUKACAIOUIUXCS TOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8
30 Pemenne 3ama4d Ha onpezieNieHe PAaBHOAEHCTBYIOIIECH CHITBI 1
31 Pemenne 3aga4 mo remam: «Bec Tenay, «I'paduueckoe nzodpaxenue cum», «CHIbD, 1 Bub6nmoreka [IOK
«PaBHOIEHUCTBYIOIIASL CHII» https://m.edsoo.ru/ff0alde0
32 Kontponbnas padora o Temam: «MexaHuueckoe ABHKEHUE», «Macca, INOTHOCTBY, «Bec Tenay, 1
«I'padmueckoe m3odpakeHune cuim, « Cuib»
33 Hapnenne. CriocoObl yMEHbIICHHS U YBEIIUYCHUS JaBJICHHS 1 https://m.edso0.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTb JaBJICHUS Ta3a OT 00bEMa, TeMIepaTypsl 1 https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPABIMU TEJIaMHU, KUJIKOCTSIMU U razaMu. 3akoH [lackains 1 https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B KUIKOCTH U ra3e, BRI3BAHHOE JEHCTBUEM CHIIBI TSHKECTH 1 https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o teme «JlaBiaeHue B )KUAKOCTH | raze. 3akoH ITackamsy 1 https://m.edsoo.ru/ff0a2826
38 Coobmaromuecs: CoCyabl 1 https://m.edsoo.ru/ff0a2970
39 I'mapaBnudeckuii mpecc 1 https://m.edsoo.ru/ff0a3136
40 Manometpsl. ITopuiHeBoM KUAKOCTHBINA HACOC 1
41 ATMmocdepa 3emiu U IPUYUHEI €€ CYIEeCTBOBAHUS 1 https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtMocdepHoe naBneHne 1 https://m.edsoo.ru/ff0a2b5a
43 M3mepenne atmochepHoro mnapiaeHus. OnpIT Toppuderm 1 https://m.edsoo.ru/ff0a2da8
44 3aBHCHMOCTh aTMOC(HEPHOTO AABJICHHUS OT BHICOTHI HaJl YPOBHEM MOPS 1 https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. ATMocdepHOe naBlieHHE Ha Pa3IMYHBIX BHICOTAX 1 https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4 nmo teme " AtmocdepHoe naBieHue" 1
47 JelicTBuE )XKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJO. ApXUMEI0BA CUIIa 1 https://m.edsoo.ru/ff0a3276
48 JlabopatopHas pabota «OnpeseneHre BRITATKABAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha Tello, 1 https://m.edsoo.ru/ff0a33fc
NOTPY>KEHHOE B )KUAKOCTHY
49 Ha6opaT0szi;1 pabora o Teme «lccaenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa 1 https.//m.edsoo.ru/ff0a3514
NOTPY>KEHHOH B )KUAKOCTH YaCTH TEJIa»
50 I1naBanue Ten 1 https://m.edso0.ru/ff0a3a96
51 JlabopatopHas pabota "KoHCTpyHpOBaHUE apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKH U 1
onpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3va)laq o temaM: «IlnaBanue cynos. Bo3ayxomnaBanuey, «JlaBieHue TBEpABIX TET, 1 https://m.eds0o.ru/ff0a3654
KHUIKOCTEH U ra3oB»
53 KontponbHas padbora 1o TeMe «JlaBirieHnue TBEPABIX TEJ, JKUIKOCTEH B ra30B)» 1



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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
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
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

54 Mexanundeckas pabota 1 https://m.edsoo.ru/ff0a3f82
55 Mo1HOCTh. EAUHUIIBI MOIIHOCTH 1 https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccrnegopanue "Pacyér MOIIHOCTH, pa3BUBAEMON IIPU MOAbEME 110 JecTHULE" 1 1
57 IIpocTrie Mexaram3Mbl. Prraar. PaBHOBECHe cHIT HA phIyare 1
58 Prruaru B Texauke, ObITY U mpupoae. Jlaboparopras pabota «lccnenoBanne yCiaoBUi paBHOBECHS 1 bubnuorexa IJOK
phIuara» 0.5 https://m.edsoo.ru/ff0a478e
59 Pewenue 3anau o teme «Yci0BYsI pPABHOBECHS pbluaray 1 https://m.edsoo.ru/ff0a48a6
60 Koaddumument nmoneznoro aericreusi Mmexanuzma. Jlaboparopnas padora «zmepenne KI1J] 1
HAKJIOHHOH TIIIOCKOCTH 0.5
61 Pemenne 3amau mo teme "Pabota, momnocts, KIT/]" 1 https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprus. Kuneruueckas ¥ noTeHUUaIbHas SHEPTUs 1 https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHUs] MEXaHUIECKOW YHEPTUH 1 https://m.edso0.ru/ff0a4360
64 YPOK-IKCIEPUMEHT 10 TeMe " IKCIEPUMEHTAIILHOE OTpeIeICHUE M3MEHEHUS KHHETUIECKON 1 1 1
MOTEHIMAILHOW YHEPTHH TIPU CKATHIBAHWUH TeJla 10 HAKIIOHHOH TIOCKOCTH"
65 Kontponsnas padota no Teme «Pabora u MOITHOCTE. DHEPTHUsD» 1
66 PesepBHBIii ypok. Pabota ¢ Tekctamu o Teme "MexaHndeckoe ABrKeHue" 1 https://m.edsoo.ru/ff0adee6
67 PeseprubIii ypok. PaboTa ¢ Tekcramu 1o Teme "JlaBieHue TBEPABIX TEN, JKUIKOCTEH 1 ra30B" 1 ﬁtPtI@HOTeKa HOK
ps://m.edsoo.ru/ff0a4ffe
68 PesepBHblii ypok. PaboTta ¢ Tekcramu o Teme "PaboTa. MomHocTs. DHeprus” 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Ne Tema ypoka KoJinuecTBo yacos Jara | OIIOP
n/n Bcero KP IIP
1 OCHOBHBI€E NT0JIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH U MX OTBITHBIE ITOATBEPKACHHUS 1 https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aToOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHIM BEIIeCTBA 1 https://m.edsoo.ru/ff0a540e
4 OGLﬂCHeH%e CBOKCTB TBEPAOTO, HKHIKOrO 1 ra3000pa3HOTO COCTOSHUI BEIIECTBA HA OCHOBE 1
MI0JIO’KEHU I MOJIEKYIIIPHO-KMHETHYECKOH TEOPUH
5 Kpucrannuyeckne u amopQHble Tena 1 https://m.edso00.ru/ff0a5800
6 CMaurBaHKE U KaNWULSIPHOCTh. [lOBEpXHOCTHOE HATSXKEHUE 1 https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIIMpeHUe U CHKaTUe 1 https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIIOBOTO JABMKEHHS YaCTHIT 1
9 BayTtpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHE! SHEPTUH 1 https://m.edsoo.ru/ff0a5c60
10 Buner Termonepenaun 1 https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepeHuus "HpaKT'{/I‘{eCKOG WCTIOJIb30BaHKE TEIUIOBBIX CBOWCTB BEIIECTB U MaTepHaJIOB 1 1 https://m.edsoo.ru/f0a65c0
B IIEJISIX HEPTrocOepeKeHHs
12 KomnuecTtBo TEII0THL. Y AenbHAasA TEINIOEMKOCTE 1 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6anaHca. TermooOMeH 1 TeI0oBOe paBHOBECHE 1 https://m.edso0o.ru/ff0a7088
14 Ha60pavTopHaﬂ"p360Ta "UccnenoBanue sBICHUS TEIJI0O00MEHA MMPU CMEIIMBAHUH XOJIOTHON U 1 1 https://m.eds0o.ru/ff0a6a98
ropstueii BoJbl
15 Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO JJIsl HArPEBAaHUS TEJIA M BBIIEIIEMOT0 UM MPU 1
OXJIaXKJICHUU
16 Jlaboparophas pabota "OnpeneneHue yaeIb-HON TEINIOEMKOCTH BetecTa” 1 1 https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIUTHBA. Y JIeIbHAs TEIIOTa CTOPAHUS 1 https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpAECBAHUE KPUCTAJUIMUECKUX TEN. Y IeIbHAS TEILIOTA ILIABIECHUS 1 https://m.edsoo.ru/ff0a71d2
19 Jlaboparophas pabota "OnpezeneHre yaeabHON TEIUIOTHI IUIaBISHUS JIbaa" 1 1 https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3zoBanue u KoHIeHcarws. Mcnapenne 1 https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas Temnora napooOpa3oBaHus U KOHAECHCALUH. 3aBUCHMOCTh TEMIIEPATypPhl 1 https://m.eds00.ru/ff0a786¢
KHIIEHUS OT aTMOC(HEPHOTO JaBJIeHHUS
29 BH&)KHOSTB Bozayxa. JlaboparopHas padota "OmnpenencHine OTHOCUTEIILHON BIAKHOCTH 1 1 https://m.eds00.ru/ff0a7628
BO31yXa
23 Pemrenne 3aga4 Ha onpeaeIeHne BIaKHOCTH BO3IyXa 1
24 [TpuntmITEl pabOTHI TETUIOBBIX ABUraTesnei. [lapoBas TypOuHa. /IBUraTens BHyTPEHHETO 1

CTOopaHus
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25

KII/I TerioBoro asuratens. TemioBbie IBUTATENN U 3alIUTa OKPYKaroEel cpeibl

https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEeHHUs ¥ IPEBPALICHUS SHEPTHU B TETUIOBBIX MPOIIEccax

27 HOILFOTOBVKa K KOHTp(')'JII)HOI\/'I pabote o Teme "TermoBble siBieHUs. MI3MeHeHNEe arperaTHbix 1 https://m.edsoo.ru/ff0ag3f2
COCTOSIHHY BEIIeCcTBa

o8 KOHTpOJ'IB"Haﬁ pabota o Teme "TemoBele siBIeHUs. MI3MeHeHNE arperaTHbIX COCTOSHUM 1 https://m.edsoo.ru/ff0a86ae
BEIIeCcTBa

29 DnekTpu3anys Teil. J[Ba poja 3JeKTPUIECKUX 3apsI0B 1

30 Ypok-uccienoBanue "DaeKTpU3ALUS TSI HHAYKIUEH U IPU COMPUKOCHOBEHHUH" 1 1

31 B3aumogeiictue 3apspkeHHBIX Ted. 3akoH Kynona 1 https://m.edsoo.ru/ff0a87e4

32 Onexrpudeckoe noje. HanpspkeHHOCTH anekTpudeckoro nois. [TpuHnmn cynepno3uiun 1 BuGmuorexa LIOK
DIIEKTPUIECKUX TIOJIEM https://m.edsoo.ru/ff0a8ala

33 Hocurenu snekTpudeckux 3apsaoB. DIeMeHTapHBIH 3apsan. CTpoeHne atoMa 1

34 [TpoBOMHYKY U TUAIICKTPUKH. 3aKOH COXPAHECHUS DJICKTPHIECKOTO 3apsiia 1 https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha TpUMEHEHHE CBOMCTB AJIEKTPUYECKUX 3apsiIOB 1 https://m.eds0o.ru/f0ag0cc

36 ONEKTPUYECKUI TOK, YCIIOBUS €T0 CyIECTBOBAHUA. VICTOUHUKH 3JEKTPUIECKOIO TOKA 1 https://m.edsoo.ru/ff0a95a4

37 JleficTBHS AIEKTPUIECKOTO TOKa 1 https://m.edso0o.ru/ff0a96b2

38 VYpoxk-uccnenoanue "J{eHcTBHE SMEKTPHUUESCKOTO OIS HA IPOBOTHUKY M TUIIICKTPUKH" 1 1

39 DJIEKTPUUECKHIA TOK B METaJIaX, )KUIKOCTIX M ra3ax 1 https://m.eds00.ru/ff0a9838

40 DneKkTpudecKas Uenb U €€ COCTaBHbIC YacTU 1

41 Cua Toka. JlabopatopHas pabota "M3Mepenne 1 peryimpoBaHne CHIbI TOKa" 1 0.5 https://m.edsoo.ru/ff0a8bd6

42 BJ'ICKTpI/I'{eCIf'OG HanpspkeHue. BonstMerp. JlabopaTtophas pabota "HM3mepenue u peryiaupoBaHue 1 05 https://m.edsoo.ru/ff0adel4
HaATPSHKSHUS

43 CormnpoTuBIiieHUE TIPOBOAHIKA. Y IETHHOE COTPOTHUBIICHUE BEIIECTBA 1 https://m.edsoo.ru/ff0aa738

44 JlaGoparopHas paboTa "3aBHCUMOCTb JIEKTPUUECKOTO CONPOTUBIICHUS IPOBOJIHUKA OT €ro 1 1 BbuGmoreka [JOK
JUTHHBI, TUIOLIA/Id IONEPEYHOro CeUeHus: U MaTepuana' https://m.edsoo.ru/ff0aa738

45 3aBUCHMOCTb CHJIBI TOKA OT HanpsbkeHHs. 3akoH OMa i ydacTKa Ienu 1 https://m.edsoo.ru/ff0aad4a

16 Jlaboparophast pabota "HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO Yepe3 pE3UCTOp, OT 1 1 BuGmuorexa LIOK
CONPOTHUBIICHHUSI PE3UCTOPA U HATIPSUKSHUS Ha pe3ucTope” https://m.edsoo.ru/ff0aa04e

47 [TocnemoBaTenbHOE U MapaUICILHOE COSTUHEHUS TIPOBOTHUKOB 1

48 Jlaboparophas pabota "lIIpoBepka npaBuiia cI0KEHHUS HAIPSHKEHUH MPH TTOCIIEA0BATEIEHOM 1 1 bubnmorexa IJOK
COETMHEHHUH JBYX PE3UCTOpOB" https://m.edsoo.ru/ff0aaa58

49 Jlaboparopnas pabota "[IpoBepka mpaBuia AJisi CHITBI TOKA MPH MapajuIeTbHOM COSIMHEHUN 1 1 Bu6mmoreka [JOK
pe3ucTopos” https://m.edsoo.ru/ff0aadle

50 Pemenue 3a1a4 Ha mpuMeHenue 3akoHa Oma IJisl pa3IuyHOTO COSTUHEHUS IPOBOTHUKOB 1 https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

51 Pabora 1 MOIIIHOCTH AneKTpudecKkoro Toka. 3akoH Jxoymnsa-Jlenma 1 https://m.edsoo.ru/ff0ab124
52 JlaGoparophas padota "OnpezeneHre padOThl M MOIIIHOCTH JJIEKTPHUYECKOTO TOKA" 1 1 https://m.edsoo.ru/ff0ab3e0
53 DNEeKTpUYeCcKHe e ¥ MOTPEOUTENH AIEKTPUIECKOH dHepTun B ObITy. KopoTkoe 3ambikaHne 1 https://m.edsoo.ru/ff0ab660
54 [TonroroBka K KOHTPOJIBHOH paboTe Mo Teme "DIeKTPUIECKUE 3apsiIbl. 3apsHKEHHBIE Tela U UX 1 Bu6mmorexa [IOK
B3anMoAeHcTBUS. [10CTOSHHBIN ANIeKTpHUYECKUil TOK" https://m.edsoo.ru/ff0abd2c
55 Kontponpnas pabota no reme "DnekTpuueckre 3apsaabl. 3apspKeHHbIE Tena U UX 1 Bbu6mmorexa [IOK
B3anMoAeHcTBUs. [10CTOSHHBIN AJIeKTpHUYECKUi TOK" https://m.edsoo.ru/ff0abea8
56 ITocTosiHHBIE MAarHUTHI, UX B3aUMOJICUCTBHE 1
57 Ypok-uccnengopanue "M3ydeHue moiei mocTOSIHHBIX MarHuToB" 1 1 https://m.edsoo.ru/ff0ac3d0
58 MarautHoe noJjie. MarautHoe noJjie 3eMJId U €ro 3HaueHue IS )KU3HUA Ha 3eMle 1 https://m.edsoo.ru/ff0acOba
59 OneIT Opcrena. MarHuTHoOE MoJjie 3AEKTPUUECKOro Toka MarHuTHOE MoJie KaTyIIKU C TOKOM 1 https://m.edsoo.ru/ff0acld2
60 [IpumeneHue >71eKTpOMarHuToB B TexHUKe. JlaboparopHas padorta "U3yueHne neicTBus 1 05 bubnmoreka IJOK
MAarHUTHOTO MOJIsl Ha MPOBOJIHUK C TOKOM" ) https://m.edsoo.ru/ff0ac74a
DNeKTpOoABUraTeNlb IOCTOSTHHOTO TOKa. Vcronb30Banue dIeKTpoABUraTeNeil B TEXHUIECKUX
61 cTpoiicTBax u Ha TpaHcnopte. JlaboparopHas padora "KoHcTpyrpoBaHue U u3ydeHHe paboThI 1 brbmmorera LIOK
yerp Ip pre. patopras p Pynp M p https://m.edsoo.ru/ff0ac86c
JIIEKTPOIBUTATEIIS
62 OmeiTel @apages. 3aK0H AIeKTpoMarHUTHOUW nHAyKnuu. [Ipasuio JleHna 1
63 OnexTporeneparop. CrocoOb! MOTydeHus MEKTPHIECKON SJHEPTUHU. DIEKTPOCTAHIINN Ha 1
B0300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU
64 [TonroroBka K KOHTPOJIBHOH paboTe 1o TeMe "DIeKTpUIecKue U MarHUTHBIE sIBICHUS" 1
65 Konrposbnas paborta o Teme "DNneKTpUUeCKUe U MarHUTHBIE ABICHUS" 1 https://m.edsoo.ru/ff0achb14
. Bubmmorexa IIOK
n n
66 PesepsHbIii ypok. Paborta ¢ Tekctamu o Teme "TerioBble sBIeHUs 1 https://m.edsoo.ru/ff0acc5e
. . . Bbutnoreka IIOK
n n
67 PeseprubIif ypok. Pabota ¢ Tekctamu o TeMe "I10CTOSTHHBIN 3TIEKTPUIECKHi TOK 1 https://m.edsoo.ru/ffoacdcé
68 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme "MarHutHbIe SIBICHUS" 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KIIACC

e KoanuecTBo Jarta SLOP
n/n Tema ypoka JacoB
Bcero KP [IP
1 MexaHnudeckoe JBKeHre. MarepuaiibHasi TOUKa 1
2 Cucrema otrcuera. OTHOCUTEIBHOCTS MEXAHUYECKOT'O ABYKEHUSA 1 https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSAMOIMHENHOE ABUKEHNE 1 https://m.edsoo.ru/ff0ad19a
4 Hepasnomepnoe npsimonuHeitHOe qBrxkeHNe. CpeIHssi © MTHOBEHHAS! CKOPOCTh 1
5 [IpsimonHENHOE PaBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHHE 1 https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSIMOJTMHEHHOTO PaBHOYCKOPEHHOTO ABIKEHUS. I padyik CKOpOCTH 1
7 .Ha60paT013HaH pabota ""Onpez[eneHHe YCKOpEHHUsI TeJa MPH PAaBHOYCKOPEHHOM JIBIDKEHHH 110 1 https://m.edsoo.ru/ff0adbl8
HaKJIOHHOHU IJIOCKOCTH
8 CBoboaHoe nagenue Ten. OneiTel [annies 1
9 PaBHOMepHOE JIBIKEHUE 10 OKpYKHOCTH. [lepron u yactora oOpamieHus. JInHeiHas u 1 bubnuorexa IJOK
YIJIOBasi CKOPOCTHU https://m.edsoo.ru/ff0ael76
10 HeHnTpocTpeMuTenbHOE yCKOPEHUE 1
11 [Tepsrrit 3akoH HetoToHa. BekTop cHith 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HerotoHa. PaBHOIelicTByOIas cuiia 1 https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axoH Herorona. Cynepno3uiust cui 1 https://m.edsoo.ru/ff0ae982
14 Pewienue 3agau Ha npuMeHeHue 3akoHOB HeroToHA 1 https://m.edsoo.ru/ff0aeb6c
15 Cwua ynpyrocta. 3akoH ['yka 1 https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agay o Teme «Cumna ynpyroctm 1
17 Jlaboparophast pabota «OnpeneneHne KeCTKOCTH MPYKUHBI) 1 https://m.edsoo.ru/ff0aee28
18 Cuna tpeHus 1 https://m.edsoo.ru/ff0af738
19 Pemenne 3aga4d mo teme «Cuiia TpeHUSD» 1 https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas padota "Omnpenencuue KodhGUIreHTa TpPeHU CKOIbXEHUS" 1 https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no Teme "3akonsl HetoTona. Cuina ynpyroctu. Cuna TpeHus" 1 https://m.edsoo.ru/ff0afh8e
22 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOHOTO MajIeHHS 1 https://m.edsoo.ru/ff0af044
23 VYpoxk-koHpepeHuus "JBrKeHne Tex BOKPYT IpaBUTaLMOHHOTO [eHTpa (ConHeuHas CUCTeMa). 1
lamaktuxn"
24 Pemenne 3aga4d mo Teme "Cuita TSHKECTH B 3aKOH BCEMUPHOTO TATOTCHUS" 1 https://m.edsoo.ru/ff0af5f8
25 ITepBasg kocMuueckas CKopocTb. HeBecOMOCTh U Eperpy3Ku 1 https://m.edsoo.ru/ff0af33c
26 PaBHOBef:He NEITGpPI&JILHOI?IN ToukH. Ab6comoTHO TBEpAOE Teno. PaBHoBecue TBEPOTO Tena ¢ 1 https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOW OChIO BpPAICHHUS
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27

MowmenT cunbl. LleHTp TsDKECTH

28 Pemienue 3amau no teme "MomeHT cuinbl. LleHTp TshrecTn" https://m.edsoo.ru/ff0b02b4
29 [ToaroToBka K KOHTPOJIBHOH paboTe Mo TeMe "MexaHndeckoe NBIKeHne. B3anMoaeicTeie 1 https://m.edsoo.ru/f0b0408
Ten" " ’

30 KonTponbHas padora no Teme "Mexanndeckoe ABrkeHue. Bzaumoeiicteue Ten" 1 https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMnyabe cuibl. 3aKOH COXpaHCHUS UMITYJIbCa. YTIIPYTroe M HEYIIPYyroe 1 https.//m.edsoo.ru/f0b07fa
B3aUMOJICUCTBUE T ’

32 Pewenue 3agau no teme "3aKoH COXpaHEHUS UMITyJbca" 1 https://m.edsoo.ru/ff0b096c

33 Ypok-koHbepernmus "PeakTuBHOE ABMKEHUE B IPUPOJIC U TEXHHUKE" 1
34 Mexannueckas pabota ¥ MOIITHOCTh 1 https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CUIIBL YIIPYTOCTH U CUJIBI TPEHUS 1 https://m.edsoo.ru/ff0b0db8
YIpy. P
36 JlaGoparophas padota «OnpeeneHre padoThl CHIIbI TPSHUS TIPU PABHOMEPHOM JIBUKCHUU 1
TeJa 10 TOPU3OHTAIBHOM MOBEPXHOCTH»
37 CBs13b dHeprun U paboThl. [loTeHIMambHAS YSHEPTHS 1
38 Kunernueckas sneprust. Teopema 0 KHHETUYECKOI SHEPTUU 1 https://m.edsoo.ru/ffob0c32
39 3aKoH COXpaHEeHHUs YJHEPTHH B MEXaHUKE 1
40 Jlaboparopnast paboTta «M3yueHne 3aKoHa COXpPAHEHHUS SHEPTUI» 1 https://m.edsoo.ru/ff0b12fe
41 Bubmorexa [IOK
KonebarensHoe NBIKCHHE U €T0 XapaKTEPUCTHKH 1 https://m.edsoo.ru/f0b1858
42 3aryxatonie Koebanus. BerayxaeHasie konebanus. Pesonanc 1 ﬁ:tlgg?/ﬁzzzg)orﬁlﬁomo 0
43 MaremaTU4eCKUl U IPYKUHHBIA MaITHUKH 1
44 VYpok-uccnenoBanue «3aBUCUMOCTD NIEpH0ia KOIeOaHUH OT KECTKOCTH MPYKUHBI K MaCCHI 1 bubnuorexa IJOK
rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienne 3HEPTUM PU MEXAHUYECKUX KOJIeOaHUIX 1
16 JlaboparopHas paboTa «Omnpe/eneHue 4acToThl U Ieproia KoJieOaHuil PYKUHHOTO 1 Bu6mmoreka [IOK
MasITHUK A https://m.edsoo.ru/ffOblaec
47 Jlaboparophas pabota «IIpoBepka He3aBHCHUMOCTH Tieproia KOJIeOaHUH TPpy3a, TOIBEIICHHOTO 1 Bu6mmoreka [IOK
K HUTH, OT MACChI Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanudeckue BosHbL. CBOMCTBa MexaHWYecKUX BOJH. [IpogonbHbIe U TonepeyHbIe BOTHBI 1 https://m.edsoo.ru/ff0b21fe
49 Ypok-koHbpepeHiws "MexaHndeckre BoJHBI B TBEp oM Tene. CelicMuuecKkue BOJIHbI" 1
50 3Byk. PacnipocTpaHeHue u oTpakeHHE 3ByKa 1
51 Ypok-uccnenoBanue "HabmrogeHrne 3aBUCUMOCTH BBICOTHI 3BYKa OT 9aCTOTHI" 1
P Yy
52 I'poMKOCTB 3ByKa ¥ BBICOTA TOHA. AKYCTHYECKHI PE30HAHC 1
53 Ypoxk-koHpepeHuus "YIpTpa3ByK U HHPPa3BYK B IPUPOJE U TEXHUKE" 1 https://m.edsoo.ru/ffob23ca
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54 [TonroroBka K KOHTPOJIBHOM padoTe 1o Teme "3aKoHbI cOXpaHeHus. MexaHnyeckue 1 bub6mmorexa [IOK
KoJsieOaHus1 U BOJIHBI" https://m.edsoo.ru/ffob25f0
55 KontposbHas pabota no teme "3aKoHbI COXpaHEeHUsl. MexaHnueckue KoyieOaHust U BOJIHBI" 1
Tp p p
56 DJIEKTPOMAarHUTHOE 1oJIe. DJIEKTPOMArHUTHbIE BOJIHBI 1 https://m.edsoo.ru/ff0b2abe
p Tp
57 CBoiicTBa 271€KTPOMarHUTHBIX BOJIH 1
58 Ypok-koHbpepenus "llkana 371eKTpOMarHUTHBIX BOJIH. VICIIOJIb30BaHUE 3JIEKTPOMArHUTHBIX 1 Bbubnuoteka [JOK
BOJIH 1)1 COTOBOI1 cBs13U" https://m.edsoo.ru/ff0b2fe6
VYpoxk-uccnenosanue "M3ydeHne cBONCTB 3JEKTPOMAarHUTHBIX BOJH € IIOMOIIBI0 MOOHIILHOTO Bubmurorexa LIOK
59 p y P 1
TenedoHa" https://m.edsoo.ru/ff0b2c6ec
60 Pemenue 3aa4 Ha OnpeAeIeHNe YacTOThl U JUIMHBI 3JIEKTPOMarHUTHOW BOJIHBI 1
p p
61 DJeKTpoMarHuTHas npupoja csera. CkopocTb cBeTa. BosHOBbIE CBOWCTBA CBETA 1 https://m.edsoo.ru/ff0b31d0
p pup p
62 Uctounnku ceera. [IpsmonuHeitHoe pactipocTpaHenue ceeta. 3atMenus: Connua u JIyHsl 1 https://m.edso0.ru/ff0b3658
63 3aKoH OTpa)kKeHUs CBeTa. 3epKaya. Penienne 3a1a4 Ha IpUMEHEHHE 3aKOHA OTPAYKEHMsI CBETa 1 https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBera. 3aKOH NPETOMIIEHHUS CBETa 1 brbmmorexa LIOK
p . p https://m.edsoo.ru/ff0b3aea
65 [TonHoe BHyTpeHHEe OTpaxkeHue cBeTa. Vcrnoab30BaHre MOJHOTO BHYTPEHHETO OTPAKEHUS B 1 Bbubmmorexa [IOK
ONTHYECKUX CBETOBOJIaX https://m.edsoo.ru/ff0b3c5c¢c
66 Jlaboparophas pabota "HccnenoBanue 3aBUCUMOCTH yTia MPETOMIICHHSI CBETOBOTO JIyda OT 1
yria najieHus Ha rpaduie "Bo3ayx-crexiao""
67 Ypok-koHbpepeniws "V cnonp3oBanre TOTHOTO BHYTPEHHETO OTPAKEHUS: CBETOBOIBI, 1
ONTHKOBOJIOKOHHAS CBSI3b"
68 JIunzel. OnTryeckas cuiia JIUH3BI 1 https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenune n3o0paskeHNH B TMH3aX 1 https://m.edsoo.ru/ff0b444a
70 JlaGoparopnast pabota "OnpeneneHue HOKYCHOTO PacCTOSHHUS U ONTHYECKOM CUIIBI 1 https.//m.edso0.ru/f0b4206
cobuparomeit JTMH3HI" " :
71 Vpok-koHbepernusa "OnTuyeckue JIMH30BLIE IPUOOPH!" 1 https://m.edsoo.ru/ff0cOa7e
p p puoop
72 I'ma3 xak onTHyeckas cuctema. 3peHue 1 https://m.edsoo.ru/ff0b4684
73 VYpox-koHdepenuus "Jledexts 3penus. Kak coxpanuts 3peHue" 1
74 Paznoxenue 6enoro ceera B criektp. OmnbiTel HptoToHa. CrioskeHHe CeKTPaIbHBIX IIBETOB. 1 Bubnmotexa LIOK
Hucnepcus ceera https://m.edsoo.ru/ffocOf4c
75 JlaGoparophast paboTta "OMmBITHI IO Pa3I0KEHUIO OEIOT0 CBETa B CIIEKTP U BOCHPHUSITHIO [IBETA 1 Bub6mmoreka [IOK
MPEAMETOB TIPY MX HAOJIOJACHUH Yepe3 BETOBbIC QUILTPHL" https://m.edsoo.ru/ff0cOe2a
76 Ypok-npakTikyM "BoHOBEBIE CBOCTBA CBeTa: AMCIIEpCHs, HHTEpepeHus u audpakmums' 1
77 OmbiTel Pesepdopaa u miaHeTapHass MoJIeIb aToMa 1 https://m.edsoo.ru/ff0c12a8
PPOp p
78 [Toctynatel bopa. Moaens atoma bopa 1
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79 Ucnyckanue u nornouieHue ceeta aroMoM. KBaHThl. JInHeHvaTbie CIEKTPHI 1 https://m.edsoo.ru/ff0cl44c
80 Ypok-mpakTukyM "HabitoieHre CrieKTpOB UCITyCKaHUS" 1 1 https://m.edsoo.ru/ff0c1550
81 PannoaxkTuBHOCTD U €€ BUIBI 1 https://m.edsoo0.ru/ff0c1672
82 Crtpoenue atroMHoro siapa. Hyknonnas mozens 1 https://m.edsoo.ru/ff0c18ac
83 PamnoaktuBHEIC TpeBparnieHus. M30Tomb 1 https://m.edsoo.ru/ff0clal4
84 Pemenne 3agay o Teme: "PagnoakTHBHBIE TpEBpamieHus " 1 https://m.edsoo.ru/ff0clbda
85 [lepuox monypacmnana 1
86 VYpoxk-koHpepeHuus "PannoakTuBHbIE H3TYyUEHHUS B IPUPOJE, METUIIMHE, TEXHUKE" 1 1 https://m.edsoo.ru/ff0c2126
87 SnepHble peaknuy. 3aKOHBI COXPAHSHUS 3apsAI0BOTO M MACCOBOTO YHCENT 1 https://m.edsoo.ru/ffoc1c58
88 DHeprus CBsI3U aTOMHBIX sifiep. CBsi3b MacChl M SHEPTUH 1 https://m.edsoo.ru/ffocld7a
89 Pemrenue 3amau mo teme "SnepHbie peakun' 1
90 Peakuuu cunresa u nenenus saep. Mcrounnku sHeprun ConHIa U 3BE37 1 https://m.edsoo.ru/ff0c1e88
91 ypOK-KOH(l)SpeHLII/I}I "SnepHast sHepreTuka. JeficTBUS painoaKTUBHBIX W3Iy4YCHUH Ha KUBBIE 1 1
OpTraHU3MBbI
92 [Toaroroska k KOHTpOJILHOI?I"pa60Te 1o TeMe "DNEeKTPOMAarHUTHOE N0JIe. DIEKTPOMarHUTHBIE 1 BI/I6H.I/IOT6Ka LIOK
BOJIHBI. KBaHTOBBIE SIBJIEHUS https://m.edsoo.ru/ff0c223e
93 KonTponbHas pabora o Teme "DIeKTpOMarHiTHOE ToJie. DIIeKTPOMAarHUTHBIC BOJTHBI. 1
KsanToBsie sBneHus"
94 [ToBTOpenue, o600meHue. JlabopaTopHsie paboTh! IO Kypcey "B3aumonetictBue ten" 1 1 https://m.edsoo.ru/ff0c245a
95 HOBTOpeH'I:Ie, 00001IeHNe. Perienne pacueTHBIX ¥ KaYEeCTBEHHBIX 3a1a4 10 Teme "TernoBbie 1 https://m.edso0.ru/ff0c2572
MPOLIECCHI
96 [ToBTOpeHue, O6O6HIGV}'I'I/I€. Pemenue pacyeTHBIX U Ka4eCTBEHHBIX 3a1a4 1o Teme "KI1/] 1 https://m.edsoo.ru/f0c2a22
TEIUJIOBBIX JBUTATENEH
97 [ToBTOpenue, o600mIeHNe. Pemenne pacueTHBIX U KauyecTBEHHBIX 3a1a4 1o Teme "KIT/1 1 bubmorexa LIOK
AJIIEKTPOYCTAaHOBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, obob6menue. JlabopaTtopHbie paboThl 0 Kypcy "CBeToBBIC sSBICHUS" 1 1 https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, o6o0meHne. Pabora ¢ Tekcramu 1o Teme ""3aKOHBI COXpaHEeHHs B MeXaHHKe" 1 https://m.edsoo.ru/ffoc2d6a
100 [TorTOpenue, o6o6meHue. Pabora ¢ Tekctamu no Teme "Kosiebanus v BoiHbI" 1 https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, 06o6menue. Pabora ¢ Tekcramu no teme "CBeTOBBIE sIBICHHS" 1 https://m.edsoo.ru/ff0c3044
102 IToBTOpeHme, 0600menne. Pabora ¢ Tekctamu 1o TeMe "KBaHTOBas U simepHas pu3nka” 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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