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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHUM M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€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 METANpPEIMETHBIM pe3ysibTaTaM O0y4eHHUs, a TaKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojxaMm o0yuyeHus (o Kjaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BaTebHOCTh
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MIOMOIIY YYUTEIIO B CO3/JaHUU pabodeil mporpaMMbl IO y4eOHOMY TPEIMETY.

dusrka SBISIETCS  CHCTEMOOOpAa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEU, Ouoyioruerd, acTpoHOMHEH U (PU3HMYECKON
reorpadgue, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO 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 TPaMOTHOCTU 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 HAYYHOT'O UCCIIEIOBAHMS;

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 oOpraHusammsx Poccuiickoit ®Dexepanuu, peaU3yOMIMNX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON  peEIICHHEM



Konnerun MunuctepctBa npocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

npHOOpeTeHHEe HHTEpeca W CTPEeMJICHHS OOydJalomuxcs K HaydHOMY
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 pe3yiabTaTa H3ydCHUs
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
po(eCCHOHATILHON EATEIBHOCTH, CBI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

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

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUUYECKMX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSAX;

npuoOpeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DPU3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

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

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

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

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

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOULIEro

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJjacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B Henemro).
[Ipennaraemeiii B mporpamMme 1o (U3UKE MepedeHb JTa0OpaTOPHBIX pPabOT u
OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, yUUTENb JIeJlaeT BEIOOpP MPOBEICHUS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0o0y4Jaronmxcs, CIUcKa SKCIEPUMEHTAIbHBIX 3aJaHuil, MpeiaraéMbplx B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA
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 apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npuOOpPHl 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 NpH NOMOIIHM >KHJIKOCTHOTO TEPMOMETpA H
JNaTYuKa TEMIEPATYpPHI.

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

Paspeu 2. [lepBoHayabHbIe CBEACHUS O CTPOCHHHU BelleCTBA.

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

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonelicTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuaMeTpa aroMa METOAOM psJioB (C  HCIOJIb30BAaHUEM

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 Kak Mepa HHEPTHOCTH TeJa.
[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 cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
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. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABMXKEHUS (IIapUKa B KUIKOCTH,
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 pacTshkeHus (medopmanun)
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.



Hanenune. CriocoObl yMEHbIIICHHUS] U YBEIMUYEHHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napajiokc. Coodiaromuecs cocynbl. ['MpaBInyecKkue MEXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 u3MepeHust aTMOc(EepHOro J1aBJICHHUS.

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 JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

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

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

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

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUAJIKOCTh YaCTH Tea.

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.

IIpocTeie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHHU3MBbI 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 Tema. 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. Buytpenuss osHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTHUM:
TeIionepeaadya u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CrOPAHUS.

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

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

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

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX 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 padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHL IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHSL.
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 OSHEPruud Tejla B Pe3ysbTare
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.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIIAMH).

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



Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpOBOOHMKM W  JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
HNctounuku mnocTossHHOro ToOKa. JIeMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX 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 1osie 3eMJIM U €ro 3Ha4eHUe JIs KU3HU Ha 3emiie.
OneiT  Opcrena. MarautHoe 1osne  dJIEKTpUdeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWe 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
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. B3zaumoencTBre MOCTOSHHBIX MAaTrHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBIeHUS 3JIEKTPOMArHUTHOW MHTYKIIHH.

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
CONPUKOCHOBEHHUH.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

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

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

[IpoBepka mpaBwia CIOXKEHHUS HAIMPSHKCHUM MpU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OmpeneneHrue MOIIHOCTH AJEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3nucTope.

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

Onpenenenue KII/I narpeBaTens.

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

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HaIlpaBJICHUS TOKa B
KaTyILKE.

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

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHHS W HANPABICHUS HHIYKIIMOHHOIO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMepHOE npsiMosMHENHOE NBMKEeHUE. CpelHsss 1 MIHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenne. PaBHOyckopeHHOE mpsiMONIMHEHOE JBHKeHue. (CB0OOIHOE
najgenue. OnbiTel ['anumnes.

PaBHomMepHOe nBmKEeHHE 1O OKpy)HOCTH. [lepuon u vactora oOpareHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHsi: cuiia TPEHHS CKOJIbXKEHUS, CHIIa
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

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

PaBHOBecue matepuanbHON TOukH. AOCOMIOTHO TBEpPIOE Tenmo. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

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

Mexanundeckass pabora ¥ MOIIHOCTh. PaboTa CHIl TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHne mMexaHW4YeCKOro JBUIXKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npru3HAKOB PABHOYCKOPEHHOT'O JIBUKEHHS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

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

3aBUCUMOCTh YCKOPEHHS Te€la OT MAacChl Tela W JCUCTBYIOIIEH HAa 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.

CoxpaHeHue uMMyJibca npu adCOTIOTHO 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 MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKH BPEMEHU OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKEHUU Tela
M0 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABIMKHOTO U MOIBYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

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

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

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

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

Habmronenue konebanuii rpy3a Ha HUTH W Ha MIPY>KUHE.

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 TIepuo/Ia KoJIeOaHU PY>KUHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIEpHOIa KojeOaHUN PY>KMHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBbI0 MOOHMIBHOTO

TenedoHa.
Pa3nea 11. CBeToBbI€ SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. VCNonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS 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 crekTp. Ombitel HeroTona. Cnoxenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

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

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeld B cCOOMparoIen JIMH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO 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 pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomyueHue n300pa>keHUI C TTOMOIIBIO COOMPAIOIIEH JIUMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble IBJICHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIuHelHyaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMma-uznyyeHus. CTpoeHrue aTOMHOTO
aapa. Hykionnas wmopens aromHoro sapa. HM3zorombsl.  PagnoakTuBHBIE
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.

Anepnas ocHepreruka. JleWcTBHA pPagUOAKTHBHBIX W3JIYYEHHHW HA KUBBIE
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 nsiyyeHus NpupoOAHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIUI MOAYJIb IPEIHA3HAUEH JIs1 CUCTEMAaTU3aluu
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,
BBIOPABIIIMX 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
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3/elia peain3yeTrcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJYYCHHBIX 3HAHHWI pacro3HaBaTh M HAyYHO OOBICHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIO0JIb30BaTh HAYYHbIE METO/Ibl UCCAEAOBAaHUS (PU3UUECKUX SIBJIEHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

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



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

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

Ha JOCTH)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToB.

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 POCCUHCKOM
buznuecKol HayKu;

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

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJI€HHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

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

— pa3BUTHE HAYYHOW JIFOOO3HATENHHOCTH, MHTEpECA K HCCIEI0BATEIbCKOM
JeATEeNIbHOCTH;

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

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIIOPTE, HA JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM OOOpY/IOBAHHUEM B
JIOMalTHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

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



COIIMAJILHON HANpPABJICHHOCTH, TPEOYIONMX B TOM 4YHCIE U (U3UYECCKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlUS HA TNpPUMEHEHUE (PU3NYECKUX 3HAHUN ISl pElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOXXHBIX TTOCIICICTBUIN ISl OKPYXKAIOIEH CPEIIbI;

e — OCO3HaHHE TJO0ATBLHOTO XapakTepa AKOJIOTHYCCKHUX IMPOOJIeM U IMyTed HX
pelIeHHUs;

e 8) aganTanuu K M3MEHSIONIUMCS YCJIOBHUSIM COIHAJIBLHOW M TPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECCKYIO
JESTENBHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
U7IeH, TIOHSATHS, THIIOTE3BI O PU3MUECKUX 00BbEKTaX U SBIICHUSX;

e — OCO3HaHHE JACPHUIUTOB COOCTBCHHBIX 3HAHUN W KOMIICTCHTHOCTEH B 00J1aCTH
(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 — OIICHKAa CBOMX JCUCTBUI C y4€TOM BIWSHHUS Ha OKPYXKAIOIIYIO Cpemy,
BO3MOXXHBIX TJIOOAJTBHBIX ITOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUSA,  PETYJISATUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(ssBIIEHUM);

yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBJICHUH W TIPOIIECCOB, JIeNaTh BBIBOJBI C UCIOIL30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIFHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SBJICHUS;

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

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHElIllee pa3BUTUE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATH Pa3Iu4Hble METO/AbI, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3a1auu;

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

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 X KOMOUHALIUAMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/IaeMOM TEMBI
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATh PE3YJIbTAThl BHIOJHEHHOTO (PU3UUECKOTO OIMbITA
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

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

NPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ JOCTIKEHHMIO: pAacHpenensTh pPOJiu, OOCYXKIaTh IMPOILECCHl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOThI, OCTUTAsl KAaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OILICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT TO KPUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

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

OPHUEHTHPOBATBCA B  PA3NMYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIEHUS B TpYIIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTHUPOBATH MPEJIaracMble BApUAHTHI PEILICHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaAIlMH U MpeaiaraTh IiaH €€ U3MEHEHHUS;
OOBSACHATh TPUYMHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PE3yJbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(U3UYECKOTO HCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSTENIbCTB, M3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;



MPU3HABATH CBOE MPABO Ha OIMIMOKY MpHU pelieHnH (HU3NUYecKuX 3a1ad uin
B YTBEPIKIACHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy ooyuenust B 7 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHE U  XUMHUYECKUE  SBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKEHHE (paBHOMEpHOE,
HEPaBHOMEpPHOE, TMPSAMOJMHENHOE), TpPACKTOpHs, PaBHOAEHCTBYIOIIAs
cuna,  jaedopmarus  (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, TMepenada JAaBiI€HUS TBEPABIMH TEJIAMH, XKUIKOCTAMU U
razamyd, arMochepHoe JaBlieHWEe, IUTaBaHWUE TeN, MPEBPAIICHUS
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPhl JIBUKEHHUS C PA3JIMYHBIMU CKOPOCTSMH B XKUBOM M HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EepHOro J1aBlieHUs HA KMBOW OpPTraHH3M, IJIaBaHUE PhIO, phIUard B
TeJIe YeJIOBEeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, 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 CUJIa, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CWIbl, KOX((OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TMOTCHIHAIbHAs SHEPTHsi), MPU OMNHCAHWUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEIMYMH, HX
0003HaYeHUs1 ¥ EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMUYMHY C JIPYTUMU BEIMYWHAMH,
CTPOUTH TpahvKu N3YICHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITUYNH,



XapaKTepu3oBaTh CBOWCTBA TN, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBMIIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPruM, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITh MIPUYHUHHO--CJICJICTBEHHBIC CBS3U, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3a7ayd B |—2 JeHCTBUSA, MCMONb3YS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOIIU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
npeanonoxenue  (TUnoresy),  pazidyaTb W MHTEpPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 pe3yJibTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANONI0KEHUs1, COOMpPaTh YCTAHOBKY M3 MPEAI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMBIE U3MEPEHUS PACCTOSHMS, BPEMEHHU, MacChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUUHBI OT
JIpYrol € HCMONb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTU IYyTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOUIAJAN CONPUKOCHOBEHHUS TEII, CHIIBI
YOPYroCTU OT Y/UIMHEHHs MPY>KUHBI, BBITAJIKUBAIONIEH CHUIIBI OT 00BbEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM Y4E€OHOTO HCCIEAOBaHUS, COOMpAaTh YCTaHOBKY U
BBITIONHITh W3MEPEHUS, CIEMys MPENI0oKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJNUTh KOCBEHHbIE HU3MEpPEHMs (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tejia, CuUjla TPEHHUS] CKOJIbKECHMUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
OPOCTBIX MEXaHU3MOB), cJeAys NpPeUIOKEHHOM HMHCTPYKUUU: TpU
BBIMIOJTHEHUH HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTIOIaTh MpaBWIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
MNOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YsT 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTh  WH(POPMAIMIO O  TpHUMEpax)
MPAaKTHYECKOTO HCIMONb30BaHUs (PU3MUECKUX 3HAHWKW B IOBCETHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIIECTBIATh OTOOp HCTOYHWUKOB wuH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

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



yyclie MyOJMYHO JIefaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TPAMOTHO MCIOIB30BaTh
W3YYCHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, COMPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IpU BBIMOJTHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenesTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIIbI, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSA BEUIECTBA, KPUCTAIIIMYECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE IO, MPOBOJHUKU
Y TUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUIECKUN TOK, MATHUTHOE MOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOHOCT, KOHBEKIIHS, U3JIy4CHUE),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SIBIICHUS B TPUPOJE,
KpUCTAJIbI B mpuponae, wuznydenue CoJiHIIA, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiu, Jpedd MOa0COB, POJIb MAarHUTHOTO TOJS JJisS JKU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3Ys
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJeNbHAsl TEIUIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHusl TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCUTENIbHAA BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsih,
CUJa TOKA, JJIEKTPUUYECKOE HAIpPSHKEHWE, CONPOTHUBJIEHUE IPOBOIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM MPAaBUWIBHO TPAKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
(bU3UYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIME JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
WCIIOJIb3Yysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOpUU
CTpPOEHUSl BEIlleCTBA, MPUHIUI CYNEPHO3UIMU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECCHl M CBOKMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISABIISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BACHEHUE U3 1—2 JIOTHYECKUX
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
YCIOBUSL 3aJladyd 3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXoauMbIe I €€ pelIeHus, MPOBOAUTh PaCUEThl U CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, HCIMOJIb3Yysl ONHCAHUE HWCCIEIOBAaHUS, BBIACISThH
MPOBEPSIEMOE  TPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTH MOPSJIKa
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl TMpPHU U3IYYEHUH OT LBETa M3Tydarouen (MOTrJoIIaroNieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATyphl KUIAKOCTH U
Iomaan €€ TIOBEPXHOCTH, JJIEKTPU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsfoB, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJu3allksl MarHUTHBIX TIOJIed TMOCTOSIHHBIX MAarHUTOB, JIEUCTBHUS
MarHUTHOrO MOJsI Ha MPOBOJAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHura,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEpPSAEMbIE MPEANON0KEHHUS], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyAI0BaHMs, ONMUCHIBATH XOJ1 ONBITA U (POPMYITUPOBATH BHIBOIBI;
BBIIOJIHATH  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUECKUX BEIIMYWH, CPABHUBATH
pE3yJbTaThl U3BMEPEHUN € YUETOM 3aJJaHHON a0CONIOTHON NOrPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
IpPYyrod C  HUCIOJB30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U YIEIbHOrO COIPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HampsyKEHUsT Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M  MApaJUIENIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh W3MEPEHUs, CleNysl IMPENI0oKEHHOMY IUIaHy, (UKCHUpOBATh
pe3yabpTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE Tabnuil U Tpadukos,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIEHUE NPOBOAHMKA, paboTra W
MOIITHOCTh 3JIEKTPUUECKOI0 TOKA): IJIAaHUPOBAThb W3MEPEHHs, cOoOUpaTh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl NPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

co0JII0/1aTh NpaBWIIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ J1abopaTOpPHBIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONucaHus (B TOM 4YHCIHE:
CUCTEMa OTOIUIEHUS JIOMOB, TMI'POMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
PEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOJABUTaTENb IOCTOSHHOIO TOKA),
UCTIOJIb3Ysl 3HAHHUA O CBOWMCTBax (hM3MUYECKUX SIBIECHUI UM HEOOXOIUMBIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbBIE
npubopel MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, JBHUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LETEN C MOCIEI0BATEIbHBIM U MapajuIeIbHBIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHUS DJIEMEHTOB AJIEKTPUUECKUX IICTICH;
OPUBOIUTHL  MpuUMephl  (HAXoauTh  HHMOpPMAIMI0O O  MOpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHEHHS 370POBbS U COOJIIOJACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEH CPEIE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAIIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUUBOM MUIIU MOXKET OBITh HETOCTOBEPHOM;
MCIIO0JIb30BaTh MPU BBIMOIHEHUH YYEOHBIX 3aJJaHUM HayYHO--TIOMYJISIPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpPATKUE YCTHBIE COOOIIEHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM 4YHCJIE MMYOJIMYHO TIPENCTABIATh pE3yIbTaThl
MMPOEKTHON WJIM HCCIIENOBATEIbCKOW NESITENbHOCTH, PU 3TOM I'PAMOTHO
UCIIOB30BaTh M3YYCHHBIM TOHATHIHBIN ammapatr Kypca (Qu3ukw,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0SI3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OILICHUBaTh COOCTBEHHBIA BKJIaJ B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoniy ooyuenust B 9 kj1acce npeamMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMA:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, mjaacTudeckasi), TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTHU, aOCOIIOTHO TBEPAOE TEIO,
IEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(QPa3ByK MU YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JBWXKEHHUE, KOJieOaTeNbHOE IBIKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (PU3NYECKUX SBJIECHUM B
OKpy’XalllleM Mupe (B TOM uucie (PU3UYECKHE SBJIECHUS B IPUPOJIE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIOrMUYECKOEe NIEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4YH, PaJUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEHCTBUE pPANAMOAKTUBHBIX M3JIYYEHUH Ha
OpraHu3M YeJIOBEeKa), MPHU ATOM IEPEBOAUTH NPAKTHMUYECKYIO 3aJauy B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBIDKEHHH, YCKOPEHHE, NEPEMEIIECHHUE, MYTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MNOJHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUs CKATON
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI HUCIHOJIb3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH IrpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl YHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIUIT CYNMEPHO3UIMA CHUJI, TPUHIUI OTHOCHTENbHOCTH [ amwmies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsJ0BOTO U MacCOBOTO YHUCEN
IpU SIEPHBIX PEAKUHUAX, HNPU ITOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTyalHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHWE u3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amadd  (omuparonMecs Ha cuctemMy w3 2-3
ypaBHEHUI), UCTIONB3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJYYEHHOIO 3HAYEHUsA (PU3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIONb3ysl OMHCAHHE HCCIEHOBaHUS, BBIACIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
NPOBEJCHUSI  HCCIEAOBaHUSA, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUI U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpUojia KoieOaHUN NPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, MPSIMOIMHENHOE pacCIpOCTpaHEHUE CBETA,
pa3no)keHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJILHO ~ COOMpaTh YCTAHOBKY M3  H30BITOYHOrO  Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieii JUH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a U3MEpPECHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHHWHM O€3 HadajJbHOM CKOPOCTH, TEpHUOoia
KOJICOAaHWI MaTeMaTHYEeCKOro MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)X€HUs CBETa OT yIJia MaJeHus U yria MpelIoMJIEHUs OT yria
NaJieHus): IUIAaHUPOBATh HCCIEIOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3nueckux BEIUYMH B BUJIEC TaONUIl M TPapUKOB, NeJaTh BBIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUS CKOJBKEHHUS, MEXaHW4ecKas padoTa U MOIIHOCTh, 4YACTOTa U
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBHITIOJTHATD U3MEPEHUS, CIENYs MPEAIOKEHHOW WHCTPYKIIUU, BBIYUCIISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh MpaBUjla TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
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;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCaHUA (B TOM YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 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--MPAKTUICCKUX 3a/ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  MpUMEphl  (HAXOAuTh  WHGMOpPMAIIMI0O O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIOJACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY’KaIOIIEH Cpee;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNuTepHeTe, caMOCTOSTEIHHO (GOPMYIIHUPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUHN YUEOHBIX 33a/laHUN HAy4YHO--TIOMYJISPHYIO
aUTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHbIE  MaTepHAaIbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABNIATh PE3YNIbTaThl MIPOESKTHON WM UCCIEI0BATEIbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU W CONpPOBOXKAAThH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMHHAMHbL 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.edso00.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 qaBneHus TBEPABIMH 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Ternossie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI 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 Bpems 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 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannyeckue Koje0aHUsl U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. 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
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI 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 ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbI€ SIBJEHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonauuectBo
Ne n/m Tema ypoka JacosB

Bcero
1 ®dusnka — Hayka o npupoae. SABineHus npupoasl 1
2 duznuecKkue sBICHUs 1
3 OuznyecKue BeJIMYMHBI U UX U3MEPEHHE 1
4 JlaGopaTtopHast padota " OnpeneneHre Moka3aHui N3MEepUTEIHLHOTO TIprdopa" 1
5 MeTtoasl HaydHOTO Mo3HaHUA. Onucanue GU3NIECKUX SIBICHUHN ¢ MOMOIIBIO0 MOJIEeH 1
6 JlabopaTtopHas padota "M3mepenne o0bEMa TBEpaOTO Tema" 1
7 Crtpoenue BeniectBa. ONBITHI, JOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEIIECTBA 1
8 JIBIDKEHHE YacTHUI] BEIECTBA 1
9 JlaGopatopHas pabota "OnpezneneHue pa3MepoB MajbIX T 1
10 ArperaTHbIE COCTOSIHHSI BEIIECTBA 1
11 Mexanundeckoe IBrxkeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE JABUKEHHUE 1
12 OcoOeHHOCTH arperaTHbIX COCTOSHUH Bobl. O0001eHue 1o pa3aeny «llepBoHauanbHbIe CBEICHUS O 1

CTPOCHUU BEILLIECTBA»

13 Cxopoctb. EquHUITEI CKOPOCTH 1
14 Pacuer myt 1 BpeMeHU IBUKCHUS 1
15 Wuepuusa. Macca — Mepa HHEPTHOCTH Tl 1
16 [TnotHOCTH BemecTBa. Pacyet maccsl 1 00beMa Tela MO ero MIOTHOCTH 1
17 JlabopaTtopHas pabota «OnpeneneHne MmIOTHOCTA TBEPOTO TEay 1
18 Pemenue 3anau no teme "IlnoTHOCTH BemecTa" 1
19 Cuna xak XxapaKTepuCTHKa B3auMoaeicTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1




JlaboparopHas paboTa «/3yueHnue 3aBUCUMOCTH pacTsbKeHUA (AeQopMaiim) Mpy>KUHbI OT IPUII0KEHHOM

20 1
CHUTBI»
21 SBnenue Tarorenus. Cumia THKECTH 1
22 CBsi3b MEXy CHIION TSKECTH M Maccoil Tena. Bec tena. Pemenue 3agau no teme "Cuna tsoxectu” 1
23 Cuna TshKecTH Ha APYTrux IutaHeTax. Ou3ndeckue XapakTePUCTUKH TUTAHET 1
24 N3mepenue cun. Jlunamomerp 1
25 Bec Tena. HeBecomocth 1
26 CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX MO OJHON NpsAMOM. PaBHOIEHCTBYIOMIAS CUIT 1
27 Pemenue 3agad mo reme "PaBHonelicTByromast cu” 1
28 Cuna tpenus u e€ Buabl. TpeHue B IpUPOE U TEXHUKE 1
29 JlabopatopHas paboTa «/3yueHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBLKEHUS OT CUJIBbI JaBJICHUS U 1
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEI
30 Pemenwue 3a1a4 Ha onpe/ieicHHE PAaBHOICHCTBYIONICH CHITBI 1
31 Pemenwue 3amau o Temam: «Bec Tenay, «'padudeckoe nzodpaxeHue cumy, «CHIIbD, 1
«PaBHOJIEUCTBYIOIIAS CUID»
39 KonTponbhas pabora o temam: «MexaHnuyeckoe BIKeHHE», «Macca, I0THOCThY, «Bec Tenay, 1
«['padmueckoe n3odpakenue cuim», «CHIITbh)
33 Hasnenne. CriocoObl yMEHBIICHUS M YBEIIMUCHUS TaBICHUS 1
34 JlaBnenue rasa. 3aBUCUMOCTb JIaBJICHUS Ta3a 0T 00bEMa, TEMIIEPaTyphl 1
35 [lepenava naBieHus TBEPABIMU TEIAMH, KUIKOCTIMHU U TazaMu. 3akoH [lackas 1
36 JlaBieHue B )KUIKOCTH M ra3e, BBI3BAHHOE JICHCTBUEM CHJIBI TSHKECTH 1
37 Pewenue 3aaau no teme «JlaBiaeHue B KUAKOCTH U rasze. 3akoH [lackamns» 1
38 CooOmmaromuecst Cocyabl 1
39 [MunpaBirueckuii mpece 1
40 Manomertpsl. [lopiiHeBON KUAKOCTHBIN HACOC 1
41 ATmocdepa 3eMiH U IPUYHHBL €€ CYILECTBOBAHUS 1




42 Bec Bo3ayxa. ATMochepHOe 1aBIICHHE 1

43 N3mepenue armocdeproro aarinenus. OnsiT Toppuderm 1

44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBJICHHSI OT BHICOTHI HAJl YPOBHEM MOPS 1

45 Bapomertp-anepoun. AtmochepHoe AaBleHHE Ha PA3IUYHBIX BHICOTAX 1

46 Pemenue 3agad mo teme " ATmMocdepHoe naBieHue" 1

47 JleficTBHE KUIKOCTHU U T'a3a Ha IOTPYKEHHOE B HUX TeJI0. ApXUMEI0Ba Crja 1

48 JlabopatopHas pabota «OnpeeneHne BEITATKUBAIOIICH CUITBI, IEHCTBYIOIIEH Ha Teo, OTPYKEHHOE B 1
KHUIKOCTB)»

49 JlaboparopHas paboTta 1o teme «lccnenoBanne 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA MOTPYKEHHON 1
B )KHJIKOCTh YaCTH TEJa»

50 [InaBanue Ten

51 [TnaBanue cynoB. Bo3ayxominaBanue

59 Pemenue 3agau no remam: «IlnaBanue cynoB. Bo3ayxomnnaBanuey, «/laBineHue TBepabIX TEN, JKUIKOCTEN 1
Y Ta30B»

53 KonTponbHast pabota no Teme «JlaBieHne TBEPIbIX Tell, )KUIKOCTEH 1 ra30B» 1

54 Mexanunyeckas pabota 1

55 MomtaocTs. EquHHUITB MOIITHOCTH 1

56 VYpok-uccnenopanue "PacyéT MOIIHOCTH, pa3BUBAEMOM MPU NOABEME T10 JIeCTHHILIE" 1

S7 [IpocTrie Mexanu3mel. Peruar. PaBHOBecue cuit Ha pbryare 1

58 Prryaru B Texnuke, ObITy U ipupoze. Jlaboparopnas padota «MccneqoBanue ycaoBU paBHOBECUS 1
peraara»

59 Pemenue 3anau no Teme «YcioBUs paBHOBECHUS pblyaray 1

60 Koaddurment monesnoro aeicteust Mexanusma. Jlabopatopnas padora «M3mepenue KIIJ] HaknoHHOM 1
IJIOCKOCTH»

61 Pemenue 3aaa4d mo reme "Pabota, momnocTs, KIT/"

62 Mexannueckas sHeprusi. Kunetnueckas v moTeHIIMaNbHAS SHEPTUS




63 3aK0H COXpaHEHHUsI MEXaHUYECKOW YHEPTUN 1
64 YPOoK-3KCIIEpUMEHT 110 TeMe "DKCIEPUMEHTATIBLHOE OIPECICHIE N3MEHEHUS KHHETUIECKON U 1
MOTEHIMAJILHON SHEPTUH MPH CKAThIBAHUU TEJIa MO HAKJIOHHOHN IMIIOCKOCTH"

65 Konrtponbnas padora no teme «Pabota 1 MOITHOCTb. DHEPTUs» 1
66 [ToBTOpEeHME MaTepuaa 3a Kypc 7 Kiacca 1
67 Hrorosas xouTpoiapHas padbora 3a Kypc 7 Kiiacca 1
68 Amnanu3 uroroBoii pabotel. Pabota ¢ Tekcramu no teme "Paborta. MoutHocTh. DHeprus" 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KoanuecrBo
Ne ni/m Tema ypoka 4acoB
Bcero
1 OcHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKOIM TEOPUU U X OTIBITHBIE TIOTBEPIKICHUS
Macca u pazmMep aTOMOB M MOJIEKYJT
Mopenu TBEPAOTO, JKUAKOTO ¥ ra3000pa3HOTO COCTOSIHUN BEIIECTBA
4 OOBbsicHEHHE CBOMCTB TBEPAOTO, )KHUJIKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIeCTBa HA OCHOBE MOJIOKEHUH 1
MOJIEKYJISIPHO-KUHETHYECKON TeOpUn
5 Kpucrammuueckue u amopdHbie Tena 1
6 CmauuBaHue ¥ KanwUIsIpHOCTh. [loBEpXHOCTHOE HATSKEHNE 1
7 TemioBoe pacHIMpeHHe U CKaTHe 1
8 Temnepatypa. CBsi3b TEMIIEpATypPBI CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHL] 1
9 Buytpennsis sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH dSHEPTUn 1
10 Buns! teronepenauun 1
11 VYpok-koubepennus "IIpakTunyeckoe NCIOMB30BAHNE TEIIJIOBBIX CBOMCTB BEIECTB U MAaTEPUAJIOB B IIEIISIX 1
sHeprocoepexeHus"
12 KonunuectBo Temnorel. Y aeabHas TEMIOEMKOCTD 1
13 YpaBHeHHe Ter10BOro Oaanca. Termioo0MeH U TEIUIOBOE PaBHOBECHE
14 JlabopaTtopHast pabota "VMccnenoBaHue siBJICHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIO0IHON U TOpsYeit 1
BOJIBI"
15 PacueT konmuvecTBa TEIIOTHI, HEOOXOJUMOTO JUIsl HATPEBAHMS TEJA U BBIIETSIEMOTO UM TIPU OXJIaXKICHUU 1
16 JlaGopaTopHnast pabota "OnpeneneHne yaeIbHON TEIIIOEMKOCTH BeliecTa " 1
17 DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs 1
18 [InaBneHne u OTBepACBaHNE KPUCTAIIIMUECKUX Tell. Y JeJIbHAs TEIUI0TAa IJIaBICHHS 1




19 JlaGopaTopHast padota "OnpeneneHue yaeabHON TEIUIOTHI IJIaBJICHUS Jbaa" 1
20 [Napoo6pazoBanue n koHAeHCanus. Micnapenue
21 Kunenue. Y nenpHas TemnoTa napoodpazoBaHus ¥ KOHJIEHCAIINH. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT 1
aTMOC(EPHOTO JaBJICHUS
22 BnaxxnocTs Bo3myxa. JlabopaTopHas pabora "OnpeneneHne OTHOCUTEIBHON BIaKHOCTH BO3ayxa" 1
23 Pemenue 3a1a4 Ha onpeeieHre BIaXKHOCTH BO3TyXa 1
24 [Mpunnune! paboTh! TermnoBbIX nBurateneil. [laposas TypOuHa. J[BUraTenb BHYTPEHHETO CTOPAHHUS 1
25 KII/] TenmoBoro nBuratens. TemnioBsle JBUTATEIH U 3alllMTa OKPYKaIoUIeil cpebl 1
26 3aKOH COXpaHEeHUsI U MPEBPALLEHHS SHEPTUU B TEIIOBBIX MPOIIECCax 1
97 INoaroToBka Kk KOHTPOJIBHOHU padoTe 1o Teme "TersoBkie siBIeHus. Fi3MeHeHNne arperaTHbIX COCTOSTHUIN 1
BemiecTna"
28 KoHnTtponbHas padota nmo teme "TemioBbie siBaeHus. MI3MeHeHne arperaTHbIX COCTOSIHHI BemiecTra" 1
29 Dnextpu3arys Tell. J[Ba poja 3JeKTPUISCKHUX 3apsiIoB 1
30 Ypok-uccienoBanue "DIeKTpU3aUs TeJI MHAYKIHUEH U PU COMMPUKOCHOBEHUH" 1
31 BsaumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona 1
39 DnexTpudeckoe mosie. HanpsskeHHOCTD ek TprdecKoro mods. [IprHINT cynepno3HIny dIeKTPUISCKIX 1
oJIeH
33 Hocurenu anextpuueckux 3apsaoB. DneMeHTapHbld 3apsaa. CTpoeHue atoma 1
34 [TpoBOAHMKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsia 1
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB JIEKTPUUECKUX 3aPSAJIOB 1
36 DIEKTPUIECKUN TOK, YCIOBUS €T0 CYIIeCTBOBaHHA. VICTOUHHUKH DIIEKTPUYECKOTO TOKA 1
37 JlefcTBUS 371EKTPUUECKOI0 TOKA 1
38 Ypoxk-uccienoBanue "JleHcTBUE 3NEKTPUUECKOTO OISl Ha MPOBOJHUKHU U JUAIEKTPUKH" 1
39 DNEKTPUYECKHIA TOK B METAJUIAX, )KUIKOCTIX U ra3ax 1
40 DJleKTpUyecKas 11elb U €€ COCTaBHbIE YaCTH 1
41 Cuna toka. JlabopatopHas pabota "V3mepeHue u peryinpoBaHie CUIIbI TOKa" 1




DnekTpuueckoe HanpspkeHue. Bonbrmetp. JlabopaTopHas padora "M3MepeHue U peryimpoBaHue

42 " 1
HaINPSHKSHUS

43 ConpoTuBieHHE IPOBOAHMKA. Y IEIBHOE COIIPOTUBIIEHUE BELLIECTBA 1

44 JlaGopaTopHas paboTa "3aBUCUMOCTb JIEKTPUUECKOT0 CONMPOTUBIICHUS IPOBOJHHUKA OT €0 JJIUHBI, 1
IUIOILAAM [TOTIEPEYHOI0 CeUeHHs U MaTepuaia”

45 3aBUCUMOCTh CHJIbI TOKA OT HampsbkeHus. 3akoH OMa i yJacTKa IenH 1

46 JlaGopatopHas pabota "MccnenoBaHue 3aBUCIMOCTH CHIIBI TOKA, UAYILETO Yepe3 pe3ucTop, OT 1
COIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaeibHOE COEAMHEHUS TPOBOIHUKOB 1

48 JlaGopaTtopHast pabota "[IpoBepka mpaBuiia CIOKEHHUS HAMPSHKEHUN TTPH TOCTEA0BATEIbBHOM COSAMHEHUHT 1
JIBYX PE3UCTOPOB"

49 JlaGopatopHas padota "IIpoBepka nmpaBuiia /i CHIIbI TOKA IPU HapajjieIbHOM COSMHEHUH PE3UCTOPOB" 1

50 Pemienue 3a1a4 Ha npumeHeHue 3akoHa OMa Ui pa3IMyHOro COEIUHEHUS IIPOBOAHUKOB 1

51 PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO ToKa. 3akoH [xoyms-JIeHma 1

52 JlaGopatopHas pabota "OnpeneneHne paboThl 1 MOITHOCTH JIEKTPUUECKOT0 TOKa" 1

53 DIIEKTPUUYECKHE TN M MIOTPEOUTENN AICKTPHUIECKOM SHepruu B ObITy. KopoTkoe 3ambikaHue 1

54 [NoaroToBka Kk KOHTPOIBHOK paboTe MO TeMe "DIEKTPUUECKUE 3aps/Ibl. 3apsHKCHHBIE Tela U UX 1
B3auMoJeicTBUs. II0CTOSHHBIN 37€KTpUUECKUN TOK"

55 KonTtponbnas pabota no teme "DieKTpuyecKue 3apsabl. 3apsHKeHHbIE Tella U UX B3aUMOJICHCTBUS. 1
[TocTOSIHHBIN PTEKTPUYECKHI TOK"

56 ITocTossHHBIE MAarHUTEL, UX B3aNMOJICHCTBHE 1

o7 VYpok-uccnenosanue "M3yuenue nosaei NOCTOSIHHBIX MarHUTOB" 1

58 MarnuTHOoe nosie. MarauutHoe nose 3eMIIi U ero 3HaueHHe AJIs )KU3HU Ha 3emJie 1

59 OmnbIT OpcTena. MarHuTHOE MOJI€ JIEKTPUYECKOro TOKa MarHuTHoOe 1osie KaTyIIKH ¢ TOKOM 1

60 [IpumeneHue neKTpoMarHuToB B TexHUKe. JlabopaTopHas pabora "M3ydyeHue qeHCTBUS MarHUTHOTO MOJIS 1
Ha IIPOBOJHUK C TOKOM"

61 DeKTpoIBUTATENb TOCTOSHHOTO ToKa. Vcronbp30BaHue 31€KTpoABUTaTeNield B TEXHUIECKUX YCTPOWCTBAX U 1




Ha TpaHcnopte. JlabopatopHas padota "KoHcTpyrpoBaHue u u3ydyeHue padoThl JIEKTPOABUTATEIIS "

62 Onpitel @apanest. 3aKoH MeKTpoMaruuTHo nHAykuuu. [Ipasuiio Jlenna 1
63 OnexTtporeHepaTop. CriocoObl MOTyYeHHs INEKTPUUECKON SHEPruU. DIIEKTPOCTAHIIUN HAa BO30OHOBISIEMBIX 1
UCTOYHUKAX SHEPTHH

64 [TonroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIICKTPHUUESCKUE U MAarHUTHBIC SBIICHHS " 1
65 KonTtponsHas pabota mo teme "DIeKTpUYECKHE U MarHUTHBIC SIBJICHUS" 1
66 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "TeruioBsle siBieHus" 1
67 Pesepsuelii ypok. Pa6ota ¢ Texctamu no teme "llocTosiHHBIN 3NeKTprUUecKuii TOK" 1
68 Peseprublii ypok. Pabota ¢ Tekctamu o TeMe "MarHuTHbIe siBIeHUS" 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIIACC

KoanuectBo
Nen/m | Tema ypoka 4acoB
Bcero
1 Mexanndeckoe ABMKeHHE. MaTepraibHas TOUKa 1
2 Cucrema orcyeta. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUKECHMUSI 1
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1
4 HepaBHoMepHoe npsimosnnHelHoe ABkeHne. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh 1
5 [TpssMonMHETHOE PAaBHOYCKOPEHHOE JIBMKEHUE. Y CKOPEHHUE 1
6 CKopocTh IPSAMOJIMHEHHOTO paBHOYCKOPEHHOTO JBMXeHus. [ paduk ckopoctn 1
7 JlaGopaTopHas padora "OnpezneneHne yCKOPEHuUs Teja MpH paBHOYCKOPEHHOM JIBUKEHHH MO HAKJIOHHOMN 1
MJIOCKOCTH"
CBoOomHoe magenne tei. OneiTe! I amnes 1
PaBHOMepHOE BHKEHHUE IO OKpy)HOCTH. [lepron u yacrtora obpamenus. JInneitHas u yriaoBas CKOpOCTH 1
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 Ilepseriit 3akoH HeroToHa. Bextop critbl 1
12 Bropoii 3akon Hetotona. PaBHOelicTByIOmas cuia 1
13 Tperuii 3akoH HetoTona. Cynepno3unus cun 1
14 Pemenue 3amau Ha mpumMeHeHne 3aKkoHOB HproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1
17 JlaGopaTopHas padora «OnpenenaeHne )XeCTKOCTU MPY>KUHBD) 1
18 Cuna TpeHus 1
19 Pemenue 3agau mo reme «Cuiia TpeHUS» 1
20 Jlaboparopnas padota "Onpeneneane KodhhUIMeHTa TPEHUSI CKOIBbXKCHHS" 1




21 Pemenue 3agau no reme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpeHus" 1
22 Cua TSDKeCTH 1 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TTaICHHS 1
23 Ypoxk-koHpepeHus "JBrkeHre Tel BOKPYT rpaBUTaioHHoro nentpa (ConHeunas cucrema). ['anaktuku” 1
24 Pemenue 3agau no reme "Cua TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS " 1
25 [lepBast kocMudeckas CKopocTh. HeBeCOMOCTh U Tieperpy3ku 1
26 PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPI0E Ten0. PaBHOBECHE TBEPAOTO Tela C 3aKPETUIEHHON 1
OCBIO BpaIeHUS
27 MowmenT cunbl. LeHnTp Tsoxkectn 1
28 Pemenue 3amau o reme «MomeHT cwibl. LlenTp Tsoxkectn” 1
29 ITonroroBka Kk KOHTpOJIBHOU paboTe 1Mo TeMe «MexaHuueckoe ABMkeHue. Banumopeiictsue ten” 1
30 KonTponbhas pabora o teme «MexaHnndeckoe IBmkeHue. Bzanmoneiictsue ten” 1
31 Nmnynbce Tena. Umnynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA. YTIPYTO€ U HEYNPYroe B3auMOICUCTBUE 1
32 Pemenwue 3aa4 mo Teme «3aKOH COXPAHCHHS HMITYIIbCA) 1
33 Ypoxk-koHpepeHus «PeakTHBHOE IBU)KEHUE B TIPUPOJIE M TEXHHUKE)» 1
34 Mexannueckas paboTa U MOIIIHOCTb 1
35 PaGora cuibl TsDKECTH, CHITBI YIIPYTOCTH U CUJTBI TPEHUS 1
36 Jlaboparopnas pabota «Onpenenenne pabOThl CHIIBI TPSHHUSI IPH PABHOMEPHOM JIBHYKCHHUHU TEJIA 110 1
TOPU30HTAILHON MMOBEPXHOCTH)
37 Casi3b aHepruu u padoTsl. [loTeHnanpHas sHeprust 1
38 Kunerndeckas sHeprusi. TeopeMa 0 KHHETUIESCKOW YHEPTUU 1
39 3aK0H COXpaHEHHS YHEPTUU B MEXAHUKE 1
40 Jlaboparopnas pabota «/3ydeHne 3aKoHa COXpaHEHHS SHEPTHUN 1
41 KonebaTenpHOE NBUIKEHNE U €TI0 XapaKTEPUCTHKU 1
42 3aryxaromue konebanus. BeiHyX1eHHble KoneOanus. PezoHaHc 1
43 MatemaTuuecKuii U IPYKUHHBIM MassTHUKH 1
44 VYpok-uccrienoBanue «3aBUCUMOCTh MEpUOIa KOJeOaHU OT KECTKOCTH MPYKUHBI M MacChl TPy3a» 1




45 [IpeBparieHue 3HEpruy TP MEXaHHUECKUX KOJICOaHUAX 1
46 JlaGoparopras pabota «Onpeenenne 9acToThl ¥ Mepuoia KoieOaHui Mpy>KHHHOTO MasITHHKAY
47 JlaGopaTopnas pabora «IIpoBepka HE3aBUCUMOCTH IEpro/ia KojieOaHui rpysa, MoABEIIECHHOTO K HUTH, OT MacChl 1
rpy3a»
48 Mexanundeckue BoHbL. CBOKMCTBA MEXaHNMYECKHUX BOJIH. [IpogosibHBIE M TOTIEPEYHBIE BOJIHBI 1
49 VYpok-koHbpepeniusa «Mexannueckue BOJIHBI B TBEpAOM Tene. CelicMuiecKkre BOIHBI 1
50 3Byk. PacnipocTpanenue n oTpakxeHHE 3ByKa 1
51 Ypoxk-uccnenoBanue «HabmtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI» 1
52 ['poMKOCTB 3ByKa M BbICOTAa TOHA. AKYCTHYECKUNA PE30OHAHC 1
53 VYpox-koH(pepeHuus «YIbTpa3ByK U HH(YPa3BYK B IPUPOJIE  TEXHUKE)» 1
54 [ToaroToBka K KOHTPOJIBHOM paboTe Mo TeMe «3aKOHbI COXpaHeHUs. MexaHnuecKkue KoneOaHus U BOJIHbBI 1
55 KontponbHas paboTa mo TeMe «3akoHbl cOXpaHeHUs. MexaHndecKrue KojaeOaHusl U BOJIHbBI 1
56 DneKTpOMarHUTHOE MoJje. DIEKTPOMArHUTHBIE BOJIHBI 1
o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH 1
58 Ypoxk-koHpepenmus «lllkana 3meKTpoMarHuTHBIX BOJIH. VIcrIoNb30BaHKE JIEKTPOMATHUTHBIX BOJH JIJISi COTOBOM 1
CBSI3M»
59 Ypoxk-uccnenoBanue «M3ydeHrne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOWIIBHOTO Telle(hoHa» 1
60 Pemienue 3a1a4 Ha ornpesesieHUue YacTOThI U AJTUHBI 3JICKTPOMArHUTHOM BOJIHBI 1
61 DnexTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBEIE cBOWCTBA CBETa 1
62 HcTtounuku ceta. [Ipsmonuneiinoe pacnpoctpanenue cseta. 3atmMenust ConHua u JIyHsl 1
63 3aKoH OTpakeHHUs CBeTa. 3epKana. Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA OTPaKEHHsI CBETa 1
64 IIpenomnenue cBeTa. 3aKOH NPEIOMIIEHHS CBETA 1
65 [lonHoe BHyTpeHHEe oTpaxkeHHe cBeTa. Vcnonbp3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX 1
CBETOBOJIaX
66 JlaGopaTopnas padora «VccnepoBaHue 3aBUCUMOCTH yTrila MPEeIOMIICHHUS CBETOBOTO JIy4a OT yIJia NaJeHus Ha 1

rpaHUILC «BO3AYX-CTCKIIO»»




YPOK-KOH(bepeHHI/Iﬂ «Hcnonp30BaHME TOJTHOTO BHYTPCHHETO OTPAXKCHHA: CBETOBO/bI, OIITUKOBOJIOKOHHAA

67 1
CBSI3b»
68 Jlun3el. OnTudeckas CUiia JIMH3BI 1
69 [TocTpoenue n300pa>keHUi B JIMH3AX 1
70 JlaGopaTtopnast pabota «Onpenenenre GOKyCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMpPAIOIIEH JTUH3BI» 1
71 VYpok-koHpepeHuus «OnTruueckue TMH30BbIE TPUOOPHI» 1
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
73 Ypok-koubpepenuus «Jledextsl 3penus. Kak coxpaHuts 3peHue» 1
74 Paznoxxenune 6enoro ceeta B ciektp. OnbiTel HetoToHa. Clio’keHHE CIIEKTPAIbHBIX IIBETOB. Jlucniepcus cBera 1
75 JlabopaTopnas padora «OmBITH IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP U BOCIIPUATHIO IIBETA MPEAMETOB IPH 1
UX HaOJIOZICHNH Yepe3 LIBETOBbIE (PUIBTPHI»
76 Ypoxk-nipakTKyMm «BonHOBbIe cBOWCTBa cBeTa: qucnepcus, nuTepdepeHus u nudpaxuus» 1
77 OmnbiTel Pe3epdopaa v mimanerapHas Mojienb aToMa 1
78 [Toctynatel bopa. Moaens atoma bopa 1
79 Hcnyckanue u normiomieHne ceeta atoMoM. KBanThl. JInHeH4yaThie CIIEKTPhI 1
80 Ypoxk-tipakTikym «HaOiro1eHne ClieKTpOB UCTTYCKAHUS 1
81 PagnoakTHBHOCTE U €€ BUIbBI 1
82 Crpoenue atomHoro siapa. Hykinonnas moaens 1
83 PannoaktuBHBIC IpeBpanieHus. M3oTombl 1
84 Pemenue 3aiau no teme: "PaaroakTuBHbIE peBpalieHus” 1
85 [lepuon momypacmana 1
86 VYpoxk-koH(pepeHuus "PaaroakTHBHbBIE U3Ty4eHUs B IPUPOJE, MEIULIMHE, TEXHUKE" 1
87 SnepHble peaky. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MAaCCOBOI'O YHCEN 1
88 DHeprust CBA3M aTOMHBIX siiep. CBS3b MAacChl ¥ SHEPTHH 1
89 Pemenue 3anau no teme "Snepusie peakuun" 1
90 Peakuuu cuntesa u nenenus saep. Mcrounuku sHepruu ConHIa U 3BE3NT 1




91 Ypok-koHbepenuus "SnepHas sHepreTuka. J[edicTBrs paqnoaKTUBHBIX U31y4YE€HUI HA KUBbIC OPraHU3Mbl" 1
92 [lonroroBka Kk KOHTPOJIBHON paboTe 1O TeMe "DNEKTPOMArHUTHOE I0JIe. DJIEKTPOMAarHUTHBIE BOJIHBIL. 1
KBanToBsie siBineHus"
93 Konrponbnas pabora no teme "DIeKTpOMarHuTHOE 10Jie. DJIeKTpOMarHuTHbIE BOIHbL. KBaHTOBbIE sBIEHUS" 1
94 [ToBTopenwue, o600menue. JlabopaTopHbie paboThl o Kypcy "B3aumoneiicteue ten" 1
95 [ToBTOpenwue, 06001IeHNe. Penienne pacyeTHBIX U Ka4eCTBCHHBIX 3a/1a4 110 TeMe "TeruioBsie mporecch” 1
96 IToBTOpenue, o6o0mIeHne. Penienne pacueTHbIX U KauecTBEeHHbIX 3aa4 1o Teme "KIIJl TeruioBbix aurarenei” 1
97 [ToBTOpenue, 06061menHune. Pemenne pacyeTHbIX U KadecTBeHHbIX 3a1a4 o Teme "KIIJI snexTpoycranoBoK" 1
98 [ToBTOpenue, o600menune. JlabopatopHsie padoThl 10 Kypcy "CBeTOBBIC sIBICHUS" 1
99 [ToBTopenue, o6o0menne. Pabora ¢ Tekctamu 1o Teme "3aKOHbI COXpaHEHUS] B MEXaHHKe" 1
100 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu no teme "KoneGanust u BOTHBI" 1
101 [ToBTOpenue, o600meHne. Pabota ¢ Tekctamu no Teme "CBeTOBbIE sIBICHUS" 1
102 [ToBTopenue, o6o0menue. Pabora ¢ Tekctamu no Teme "KBanroBas u sipepHast pusuka” 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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