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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IMOJIOKEHUN M TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'OC OO0, a Takxe ¢ yuéToMm (penepanbHoil pabodeil mporpaMmMbl BOCIIUTAHUS
u Konuenuuu npenojgaBanus yueoHoro npeamera «Dusukay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHON MPOTrpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takxe ¢ yueToM (penepanbHOi pabodeil mporpaMmMbl BOCITUTAHUS
Y KOHIIENIMH NpenoaBanus yueOHoro npeamera « Ou3znka.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYaIOIIMUXCS U OPTaHMU3aIUI0 U3y4YeHUS
¢u3MKu Ha JEeATEIBLHOCTHOM OCHOBe. B mporpamme mo ¢pu3Mke y4UTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0 «k
IUIAHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yjbTaTaM oO0y4YeHus, a
TaKXKe MEXKIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX yUeOHBIX NPEAMETOB Ha
YPOBHE OCHOBHOI'O OOLIIETO 0Opa30BaHUS.

[IporpaMmma 10 (Qu3MKE YyCTaHABIMBAET paclpe]esieHue Yy4eOHOro
MaTepuana 1o TrojaM oOydeHus (MO KiaccaMm), MpeasaraeT HPUMEPHYIO
HOCJIEI0BAaTEIbBHOCTh H3Y4YEHHUsS TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHS
HOPEIMETHOTO COJIEP/KaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaroIXCs.

[Iporpamma no ¢usuke paspaboTaHa C LENIbIO OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUU paboyeil mporpaMmsl 0 yueOHOMY MpPEAMETY.

®dusuka SBISETCS CUCTEMOOOpa3ymOIIMM Il €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBbI JI€KaT B OCHOBE
MPOIICCCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, aCTPOHOMHEH W
¢uznyeckoii reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUpA,
IpefoCTaBsieT Haumbojee sCHble 00paslibl MPUMEHEHHs HAyYHOro MeToja
MO3HAHUs, TO €CTh CI10CO0a MOIYYEHHS! JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HIECKOTO 00pa30BaHUS B CTPYKType OOIIETO
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTU U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHUe
CJIEIYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHATH SBICHMUS,

e OLICHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBAHUS;



HHTCPHPETUPOBATL JAHHBIC M MCIIOJIB30BATh HAYUYHBIC JJOKA3aTCIILCTBA
AJIL TTIOJTYYCHHA BBIBOAOBY.

Henu wsyuenuss ¢u3MKU HAa YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
OTpe/ieNieHbl B KOHIETIIMM TpernojaBaHusi ydyeOHoro mpenmera «Dus3mka» B
oOpa3oBarenbHbIX oOpranmzaiusax Pocculickoii ®enepauuu, pearu3yroInX
OCHOBHBIE 00111€00pa30BaTEIbHbIE MPOTPAMMBI.

Henu uzydyenust GU3nKM:

NIpPHOOPETCHHE WHTEpPEca M CTPEMJICHUS OOYYaloONUXCsl K Hay4dHOMY
U3YYCHHUIO TIPUPOJIBI, Pa3BUTHE WX HHTCIICKTYAIbHBIX M TBOPYECCKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPSACTABIICHWA O HAyYHOM METOJIC TO3HAHHWS W
(dbopMHpOBaHUE HCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK Pe3ysibTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMCHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUE TPEICTABICHUN O POJIM (DU3UKH IS Pa3BUTHUS JPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE TMPEACTaBICHUH O BO3MOXHBIX chepax  Oymymiei
po(eCCHOHATBLHOM eI TEIbHOCTH, CBA3aHHOM ¢ (PU3HKOM, ITOArOTOBKA
K JaJbHEHIIIeMy 0OOyYCHHUIO B 3TOM HalpaBJICHHH.

JlocTKeHne 3THX IICJIH MPOrpaMMbl IO (PU3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CICAYIOMMX 3a1a4:

npuoOpeTeHne 3HAaHUW O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

IpUOOPETCHNE YMEHU I OMUCHIBATH H OOBIACHITH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB PEIICHUS TMPOCTEHIIMX pPACUETHBIX 3a7ad C
UCIIOJIb30BaHUEM bu3IIeCKUX MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HaAOMI0IaTh TPHUPOAHBIC SBICHUS W BBHITIOIHSTH
OTIBITHI, Ta0OpPaTOPHBIE PAOOTHI U AIKCIIEPUMEHTAILHBIC HCCIIECOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPHEMOB PabOThI ¢ HHPpOpManen GU3HIECKOro CONepKaAHUS,
BKJTFOYast HHPOPMAIIUIO O COBPEMEHHBIX TOCTIKCHHUSIX (PU3NKHU, aHATH3
1 KPUTHYECKOE OIICHWBAaHNE HHPOPMAIINH;



e 3HAKOMCTBO cO cdepamMmu TPOPECCHOHATBHON  JIESITEIBHOCTH,
CBS3aHHBIMH C (U3WKOW, ¥ COBPEMCHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMHU Ha JOCTIKECHUAX (PU3UUICCKON HAYKH.

OO61miee 4YKMCIO YacoB, PEKOMEHJOBAaHHBIX IJsi M3y4eHHs (PU3MKH Ha

06a30BoM ypoBHeE, — 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
Kiacce — 68 gacoB (2 4aca B Heeno), B 9 kimacce — 102 gaca (3 gaca B HeIeni0).

[Ipennaraemslii B mporpamMme no (pu3mKe nepeueHs J1adopaTopHbIX padoT U
OTIBITOB SIBJISIETCS] PEKOMEHIaTEbHBIM, YUYUTEIb JEIaeT BEIOOP MPU MPOBEICHUN
1a00paTOpPHBIX PabOT W OMBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEM
oOy4aromuxcs, CIMcKa 3KCIEPUMEHTANbHBIX 3a/IaHHM, TpeJIaraéMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (U3HKeE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Du3uka v €€ poJib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DJIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BeaMuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznueckue
npubopsl. [lorpentHocTs u3MepeHuit MexryHapoiHasi CUCTEMA €IUHMII.

Kak ¢wu3uka u jApyrue €cCTECTBEHHbIE HAyKH U3Y4aloT TMPUPOJY.
EctecTBeHHOHAy4HBI METO/ TO3HAHMS: HAOJIOJACHUE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIIOTE3, DJKCIOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHre HaOmogaeMoro siBieHus. OmnucaHue QU3NYECKUX SIBICHUN C
IMIOMOIIBIO MOIeIeN

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPOIeaypa MPSMbBIX U3MEPEHUN aHATIOTOBBIM
U 1T (POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue 1EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHue pacCTOsTHUM.

3. M3MmepeHne o0bEMA XUJIKOCTH M TBEPAOTO Tea.

4. OmpepneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHne teMnepaTypsl PU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U

JaTYrKa TEMIEPATypPHl.
6. lIpoBenenue nccnenoBaHus MO MPOBEPKE TUIIOTE3BI: JAJbHOCTH MOJETA
HIapyKa, MymeHHOTO TOPU30HTAIIBHO, TeM OOJIbIIE, YeM OOJIbIIE BBICOTA
IyCKa.
IlepBoHayabHbIC CBECHUA 0 CTPOCHHH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxkeHne dactul, BemlecTBa. CBsi3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxkenue, nuddysus. BzanmoaelictBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHbI€ COCTOSHUS BEIIECTBA: CTPOCHUE Tra30B, KUIAKOCTEN U TBEPIBIX
(kpuctaminueckux) Ttena. B3anmocBsi3b MeXay CBOMCTBAMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX AaTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



emoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBICHUH, OOBSACHSIONIUXCS  MPUTSHKEHUEM WM

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka paumaMeTpa aroMa METOJAOM PsAoB (C HCHOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIYKEHUS.

JABUKEeHMEe M B3aUMOAECTBHE TeJl.

Mexannyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHMUE.
Cxopoctb. Cpeansisi CKOPOCTb IIPU HEPABHOMEPHOM JIBUKECHHUM. Pacuer nmytu u
BPEMCHH JIBHKCHUS.

SBnenue MHepUMU. 3aKOH MHEpUMU. B3aumoneilcTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTU JABWXKEHHUS Tel. Macca kKak Mepa MHEpPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIUYECTBOM MOJIEKYINI B €IUHHUIIC
o0BbeMa BellecTBa.

Cuita Kak XapakTepHCTHKA B3auMoiecTBus Tesl. Cuia ynpyrocTH U 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIEHHE TATOTEHUS U CHUIIA
TsokecTd. Cuia TSKECTH Ha Jpyrux IuiaHerax. Bec Tena. HeBecoMocTb.
Cio)keHue cuil, HaIlpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOnEWCTBYIOIIAs CuIl.
Cuna tpenus. TpeHue CKOJBKEHUS W TPEHHUE MOKOsA. TpeHue B MpUpPOJE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tena.
N3mepenune ckopocTu NPSIMOJIMHENHOTO IBUKECHUS.
HaGmronenvie siBieHUsT HHEPIIUH.

CpaBHeHUE Macc Mo B3aUMOJICUCTBUIO TEIl.
CrnoxeHue CuJil, HallpaBJICHHbBIX IO OJTHOW MPSAMOH.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBWKEHHS (IIapuKa B
KHUJIKOCTH, MOJIEJIH JIEKTPUIECKOTO aBTOMOOMIIS M TaK Jaiiee).

2. Omnpenenenuie cpelHe CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. Habmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TEIIA.



4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsLKeHHs (aedopMariim)
MPYXUHBI OT MPUIIOKEHHON CUJIBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.
/laBjieHHe TBEPABIX TeJl, s KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIIECHUS W yBEJIWYEHUS JaBlieHus. JlaBieHue
raza. 3aBUCHMOCTh [IaBJICHUSI Ta3za oOT oObema, TemmepaTtypol. llepemaua
JABJICHUS TBEPABIMU TEJIaMM, >KUAKOCTSIMU U razamu. 3akoH Ilackauns.
[THeBMaTHueckue MaIllMHBI. 3aBUCUMOCTH JIABJICHUS KUJIKOCTU OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaronuecs cocyabl. [uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe aaBiaeHue. [[pUunHbI CylecTBOBaHUS
BO3yITHOM 060souku 3emuin. OnbiT Toppuuemmu. U3mepenue atmocdepHOTo
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOTr0 MaBJICHUS OT BBICOTHI HaJ YPOBHEM
mopsi. [Tpubopsl niis usmepenust atMochepHOTO JaBICHUS.

JlelicTBrE ®UJIKOCTHU U Ta3a HAa MOTPYKEHHOE B HUX TEJ0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbI.

['mppasnnyueckuit mpecc.

[IposiBneHue necTBUS aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI OT 00bE€Ma MOTPYXKEHHON YacTH

T€Ja U IIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

8. YCIOBHE IUIABAHMS TEN: IJIABAHUE WUIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOILLIEHUS TUIOTHOCTEN TEJIa U )KUIAKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH BECa TeJla B BOJE OT 00bEMa MOrpyKEHHOU
B )KHJIKOCTb YacCTH Tela.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JICHCTBYIOIEH Ha TeJo,
IIOI'PYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIIEH CHUJIbI, JICMCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TEJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAJIKUBAKOUICH CHUJIBI,
JNEUCTBYIOIIEN Ha TeJNO B JKUJIKOCTH, OT 00BbEMa NOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH YKUJIKOCTH.

o U kA W N
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5. KonctpynpoBanue apeoMerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEJIeIIEHUE €€ IPy30MOAbEMHOCTH.
PaGora ¥ MOIIHOCTb. JHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. IlpuMeHeHHe TMpaBWiIa paBHOBECHsS phluara K OJIOKY.
«3onotoe mpaBuiio» MexaHuku. KoadduimeHnt nonesHoro aeicteus (manee —
KITI) mpocTeix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckass W TMOTEHIMAIbHAsT DSHEPIUS.
[IpeBpameHue OJHOTO BHJIAa MEXaHMYECKOW DJHEpPruM B JPyrou. 3akoH
COXpaHEHMs JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThl CHIIBI TPEHUS IIPU PABHOMEPHOM JBHMIKEHHH TeJia

0 TOPU30HTAJIBHON MTOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS phluara.

3. Nsmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHHS] MEXaHHUUECKOU SHEPTUH.

8 KUIIACC

TensioBbie siBJICHUA.

OCHOBHbBIE TMOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPHH CTPOCHUS
BelecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHUN MOJICKYISPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHue U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacCuIupeHue U CxKaTuUe.

Temnepartypa. CBa3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKECHUS
gactun. BryTpeHHsisi sHeprusi. CrnocoObl M3MEHEHWsT BHYTPEHHEW HSHEPTUu:
TEIUIONepeaua W COBEpIIeHHe  paboTel.  Bumpl  Temnmomepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonunuecTBo TemnoTel. Y nenbHast TENI0EMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro OanaHca. I[lnaBneHue w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YENbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora



napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHHUS.

BnaxuocTs Bo3yxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner pabotel TerioBbix asurateneit KIIJ[ temnmoBoro asuratens.
TennoBele IBUTATENN U 3alIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMS U NIPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 00 N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjieHUi cMaurBaHUS U KaTWIISIPHBIX SBICHUN.
HaGmronenne TemioBoro pacimmpeHus Tedl.

N3menenue naBieHus raza Mnpyu U3MEHEHUU 00bEMa U HaArpEeBaHUHU WU
OXJIAXKJICHHU.

[IpaBuna usmepeHus TemMnepaTyphl.

Bubr Terionepenaym.

OxJtakiIeHre TIPH COBEPIICHUH PaOOTHI.

HarpeBanwne npu coBepiiieHn# paboThl BHEITHUMH CHUIIAMHU.
CpaBHeHME TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.
Habaronenne kuneHus.

HaGmroienre mocTossHCTBA TeMITepaTyphl MPU TIABJICHHH.
Moeny TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMnBITHI IO OOHAPYKEHUIO JEUCTBUS CHUJIT MOJIEKYJISIPHOTO TIPUTSIKESHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITHl O HAOJIIOICHHUIO TETJIOBOTO PACHIUPEHHSI TA30B, KUAKOCTEH U
TBEPABIX TEIN.

Omnpenenenue gaBiIeHUS BO3AyXa B Oa/NIOHE IIMPHUIIA.

OnbIThL, TE€MOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JWHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUECKOIN TpyOKe OT TeMIEPATypHI.
HaGmronenne wm3MeHEHHs BHYTPEHHEW OSHEPTHHM Tella B pe3yjbTaTe
TEIJIoNepeaun U pabOThl BHEIIHUX CHIL.

UccnenoBanue siBaeHUs TEMJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropst4eil BOJBI.

OmnpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IpH
TEMJI000MEHE C HArPEeThIM METAINTMYECKUM LIUITUHIPOM.



10. OnpeneneHne yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yieIbHON TEITOTHI MJIABJICHUS JIbJIA.

JJleKTPUYEeCKHEe U MATHUTHbBIE SIBJICHHUS.

DnekTpusanus Tel. J[Ba pona 3JIeKTpUUYecKUX 3apanoB. BzaumopelictBue
3apspKeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTH dnekTpuueckoro nodd. [IpuHuumn
CYNEPHO3UIMU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu s3nekTpuyueckux 3aps10B. DIEMEHTAPHBIN SJIEKTPUUECKUN 3apsi.
Ctpoenne aroma. IIpoBOAHWMKM U  JUPJEKTPUKU. 3aKOH COXpaHECHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJIOBUS CYHIECTBOBAHMSI JJIEKTPUUECKOTO TOKA.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYCCKUM TOK B KUJKOCTSIX U razax.

Onektpuueckass unenb. Cuna ToKa. OJNEKTPUYECKOE  HAIpSKEHHE.
ConpoTuBneHne NpoBOAHUKA. Y IEIBHOE CONTPOTUBJIEHUE BellecTBa. 3aKkoH OMa
s yyactka nenu. llocimemoBatenibHOE W MApajUIeNIbHOE  COEIUHEHHE
IPOBOJIHUKOB.

Pabora m MOImHOCTH AJNEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenma.
DNEeKTpUYECKHUEe IeNMH M TMOTPEOUTETN JJICKTPUUYECKOW DHEPrud B OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHbIE MarHuTHL. B3auMoneldcTBHE MOCTOSHHBIX MAarHUTOB.
MaruutHoe nojie. MarHuTHOE 1noJjie 3eMJIM U €r0 3HaY€HUE ISl )KU3HU Ha 3eMIle.
OneiTr Opctena. MarHutHoe TMoJie 3JIEKTpUYecKoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJs HA NMPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apages. SBleHHE BJIEKTPOMAarHUTHOW WHAYKUuH. [IpaBuiio
Jlerma. OnextporeHeparop. CrmocoObl TOMYYSHHS DIICKTPUUECKOW DHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.

3. YCTpOHCTBO M AEUCTBHUE JIEKTPOCKOMA.

4. DIEKTpOCTaTHYECKAasT NHIAYKIIHS.

5. 3aKOH COXpaHEHUS JIEKTPUUYECKUX 3aPSA0B.



6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

[TpoBOTHUKH U AUBIAEKTPHUKH.

MoenupoBaHue CUIIOBBIX JIMHUM ANIEKTPUUYECKOTO TTOJIS.
HcToyHMKH MOCTOSIHHOTO TOKA.

JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKUUN TOK B JKUIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl ToKka aMIepMeTpOM.

N3Mepenune 31eKTpUYeCKOro HanpsiKEHUsI BOJIbTMETPOM.
PeocTaT u MarasuH conpoOTUBJIEHHUIA.

BzanmopeiicTBre TTOCTOSTHHBIX MAarHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3eiICHUs MOJIOCOB MarHura.
MoenupoBaHUE MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToOKa. DIEKTPOMArHuT.

JlelicTBME€ MarHUTHOIO TOJIS1 HA POBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHYKIIHAH.
OnbiTel @apajes.

3aBUCUMOCTh HalpaBJiIC€HUS HHAYKIMOHHOIO TOKAa OT YCJIOBUU €ro
BO3HMKHOBEHMS.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o U W

OnbITel MO HAOIIOACHUIO AJICKTPU3AIMU Tel WHAYKIUEH W TIpU
CONPUKOCHOBEHUH.

HUccnenoBanne neUCTBUS SIIEKTPUYECKOTO MOJISI HA NPOBOJHUKH H
TASJICKTPUKHU.

Co6opka u mpoBepka pabOThI JIEKTPUIECCKOM 1T MTOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHUE CHIIbI TOKA.

N3mepenne u peryanupoBaHUE HAIIPSHKEHHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UIYIIETO Y€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

O1BITHL, JT€MOHCTPUPYIOIINE 3aBHCHUMOCThH BJICKTPUYECKOTO
COINPOTHUBIICHUS MPOBOJHUKA OT €ro UIMHBI, IJIOMAJH MONEPEYHOTO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBwiia CIOKEHUSI HANPSHKEHUW TPU MOCIEI0BATEIbHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia Jyisi CWIbI TOKAa MPU NApPAJUICIIbHOM COCIUHECHUU
pPE3UCTOPOB.



10. Onpenenenne padoThl AMEKTPUIECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.

11. OnpeneneHne MOIMHOCTH JJIEKTPUYECKOIO TOKA, BBIACIAEMONW Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CWIBI TOKA, UAYILETO YEpe3 JIAMIIOUKY, OT
HaIIpsDKEHUS Ha HEW.

13. Onpenenenne KII/] HarpeBarens.

14. UccemoBaHe MarHUTHOTO B3aMMOJEHCTBUS MIOCTOSIHHBIX MAarHUTOB.

15. I3ydeHrMe MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHWTOB IIPpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue neMCTBUSA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aWMOJEUCTBUS
KaTylIKH C TOKOM M MarHuta OT CWJIbl TOKa W HallpaBJICHHs TOKa B
KaTyLIKE.

18. I3ydeHnue neiicTBUS MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJ1 anexTpoaBUratenbHOM yCTAaHOBKH.

21. ONBITBI IO HCCIEAOBAHMIO SIBICHUS SJEKTPOMATHUTHON WHIYKIMM:
UCCIIE0OBAaHNE U3MEHEHUN 3HAYCHUSA U HAIPaBICHUS WHAYKIHUOHHOTO
TOKA.

9 KUIIACC

MexaHn4yecKkue siBJICHUS.

Mexanuyeckoe ABWKeHME. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOrO ABWKEHHs. PaBHOMEpHOE MpPsSMOIMHEHHOE
neuwxkeHne. HepaBHomepHoe mnpsMonuHeiiHoe naBwxkeHue. CpenHsas
MTHOBEHHAsI CKOPOCTH TeJia IPU HEPABHOMEPHOM JBHUKECHUU.

Yckopenne. PaBHOycKOpeHHOE TpsiMONIMHEHHOE nBKeHue. CBoOOgHOE
najgenue. OnwiTel ["anues.

PaBHOMEpHOE NBHKEHME 1O OKpYX)HOCTU. llepron u yactora oOpanieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBeiit 3axkoH Hprotona. Brtopon 3akoH Hprootona. Tpetuid 3akoH
Hprorona. [IlpuHumn cyneprno3uuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUSI CKOJIbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUABI TPEHUS.

Cunia TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
naneHus. Jlpmwxkenue mianetr Bokpyr Connna. IlepBas kocmuueckas CKOpOCTb.
HesecoMocTh 1 neperpys3ku.



PaBHOBecue MarepuanbHO TOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO Tela C 3aKPEIUIEHHOW OChIO BpalleHus. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynec Tena. U3menenne nmnyibea. MmMmynbe cunbl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE IBHKEHUE.

Mexanudeckass paboTa U MOIIHOCTb. PaboTa cui TsSKeCcTH, ynpyrocTu,

TPEHUS.

CBs3b sHepruu u padotsl. [loTeHIManpHast 3HEPrusi Tea, MOJHIATOrO

HaJl TMOBCPXHOCTHIO 3CMIJIH. HOTGHL[I/IaJ'IBHaH OHCPTIHUA cKaTou MMPY>XUHLI.

Kunernueckas OHCPTUA. TeopeMa 0 KMHETUYECKOU OHCPTUU. 3aKkoH COXpPAaHCHUA

MEXaHMUYECKOU SHEPTUH.
Jemoncmpayuu.

1.

o U ok~ w

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

HaGmoneHnne MexaHWYECKOro JBUKEHHUS Tejla OTHOCHUTEIBHO Pa3HBIX
TEJI OTCUETA.

CpaBHeHME MyTEeW M TPACKTOPUN NBUKEHHUS OJHOIO WM TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUS.
HaGmronenuie nBr>keHHs Tella M0 OKPY>KHOCTH.

HaGmronenre MexaHWYECKUX SIBICHHM, MNPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU
OTHOCHUTEJIPHO KaOuHeTa (PU3nKu.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TeJla U AEHCTBYIOIIEH HA HETO
CHJIBL.

HaGmroienre paBeHCTBa CHII MPU B3aUMOJICHCTBUU TEIL.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[Iepenada ummynbca npu B3aUMOJIECHUCTBUU TEJL.

[IpeoGpazoBanus SHEPTUN TIPU B3aAUMOICHCTBUU TE.

CoxpaHeHne UMIyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBHH.
HaGmronenne peakTHBHOTO IBYKCHHUS.

CoxpaHeHrne MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJCHUH.
CoxpaHeHue MEXaHUYECKOW »HSHEprud TMpu JBWKEHHHU Tella TMOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie padbomot u onvimol.

1.

KonctpyupoBanue TpakTa sl pa3roHa U JajdbHEHIIEro paBHOMEPHOTO
JIBYDKCHUS IIApUKA WITH TEICKKH.

Onpenenenue cpeaHel CKOPOCTU CKOJIBXEHUS OpyCcKa WU ABUKCHUS
[IapyKa 10 HAKJIOHHOM IIJIOCKOCTH.



3. OmnpeneneHue yCKOpEeHUsl Tejla NMPU PAaBHOYCKOPEHHOM JIBUKEHUHU IO
HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ClId TPU PABHOYCKOPEHHOM JBMKCHHH 0e€3
Ha4yaJbHOW CKOPOCTH IMYTH OTHOCATCS KAaK PsJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCHUMOCTH CWJIbl TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kKodphuIMeHTa TPEHUS CKOJTBXKEHUS.

8. OmnpeneneHue )KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUIIBI TPSHUS TIPH PABHOMEPHOM JIBMKEHUU TeJia
10 TOPU30HTAJIBHOM TOBEPXHOCTH.

10. Onpenenienne padbOTHl CWJIBI  YIPYTOCTH TMPU TOABEME Tpy3a C
HCII0JIb30BaHUEM HEIOABHKHOTO U MOABUKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHAa COXpAHEHUS SHEPTUM.

Mexanndeckue KoJjie0aHus M BOJIHBI.

Konebarensnoe paBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA:
NepUoJl, 4YacToTa, aMIUIUTyAa. MaTeMaTU4eCKud W NPY>KUHHBIA MasTHUKH.
[IpeBparenue 3Hepruu MNpu KojedaTeIbHOM JIBH)KCHHUH.

3aryxaromue koseObanus. BbeiHykaeHHbIe  KoneOaHus.  Pe3onaHnc.
Mexannyeckue BoJHBL. (CBoHCTBA MeXaHWYECKUMX BOJH. IIpomonbHbiEe WU
nonepeyHbie BOJIHBL. JlMHA BOJIHBI M CKOPOCTh €€ pacnpOCTPaHECHUS.
MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3ByK u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne xojie0aHuii T€I MOA IEHCTBUEM CHJIIBI TSDKECTH W CHUJIBI
YIPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmroieHre BRIHYKICHHBIX KOJICOAHUM M pe30HaHCA.
PacnipocTpaneHnue nmpoaoJbHBIX M MOMEPEYHBIX BOJIH (HA MOJICIIN).
Hab6moieHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

o v oA W N

JIaﬁopamopHue padbomot u onvimol.

1. OmpeneneHre 4YacTOThl M TepuUoJia KOJEOaHM MaTEeMaTHYECKOTO
MasiITHUKA.

2. OmpeneneHue 4aCcTOTHI U TIEpUOJia KOJICOaAaHUN MPYKMHHOT'O MasTHUKA.



7.

HccnenoBanre 3aBUCUMOCTH NEpHOJa KOJI€OAHWH MOJBEIIEHHOTO K
HUTH Tpy3a OT JJINHBI HUTH.

UccnenoBanne 3aBUCMMOCTH Mepuojia KoJeOaHUN MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTH MepUOia KojaebaHui rpy3a, MOABEIIEHHOTO K
HUTH, OT MAacChl Ipy3a.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMeEpHoJa KoJeOaHuit
NPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
N3mepenue yckopeHusi CBOOOHOTO Ma eHHUS.

JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI.
DONEKTPOMArHUTHOE TMOJ€. JJNEKTPOMAarHuTHble BOJHBL.  CBOMCTBA
ANEKTpOMarHuTHeIX BOJH. Illkanma siekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSA3U.
OnexTpoMarHutHas npupona cseta. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA

CBCTaA.

Jemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BonHoBEIe cBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1.

N3y4eHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIEHOTO
TenedoHa.

CBeToOBbBIC SABJICHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeinHOe
pactipoctpanenue cBeta. 3atmeHuss ConHua u JlyHel. OtpaxkeHue CcBeTa.
ITnockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomiieHUs cBeta. lloHOe BHyTpeHHee
OTpakeHue cBeTa. VCIoMb30BaHME TIOJTHOIO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xonm myweit B nmH3e. Ontuueckas cuctema QoToarnmapara,
MHUKpOCKONa M Teneckona. ['a3 kak onTtudeckas cucteMa. binzopykocts u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crektp. Onbitel HbloToHa. CnoxxeHue
CIEKTPaJIbHBIX I[BETOB. J(rcniepcus cBeTa.

Jemoncmpauuu.

1.

2
3.
4

[IpsamonrHEHOE pacIpOCTPAaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n3o0paxeHuii B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.



5. OnTU4eCKUil CBETOBOJ.

6. XoJ Jiydel B cCOOMparoIIeil JINH3E.

7. XOn Jdy4eu B pacCEUBAIOLIEH JINH3E.

8. llomydyenue n3o0paxeHu ¢ MOMOIIBIO JIMH3.

9. IlpuHuun geicTBus poroanmnapara, MUKPOCKOIIA U TEIECKOIA.

10. Monens ri1asa.

11. PaznoxxeHue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6eyoro cBETa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU yTIJIa OTPaKEHUSI CBETOBOTO Jiyda OT yrjia
naJICHUsI.

2. M3ydeHue xapakTEpUCTUK U300paXKEHHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH YIJjla MPEJIOMJIEHUSI CBETOBOTO Jyda OT
yTJla MaJieHUusl Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlomyuenue n300pakKeHUM C TOMOIIBIO COOUPAFOIIEH JTMH3HI.
Omnpenenenue  ¢GOKYCHOTO  PACCTOSHUA U ONTHYECKOW  CHUIBI
coOuparomiei JIMH3HI.

6. OIBITHI IO PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONBITHI MO BOCTIPUATHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3
[[BETOBBIE (PUIIHTPHI.

KBauToBbI€ siIBJICHHS.

Omnwitel Pe3epdopaa u mmanerapHas mojens atoma. Moaens aroma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThl. JInHEYaThie CEKTPHI.

PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMma-usnydenusi. CTpoeHre aTOMHOTO
sapa. HyxknonHas wmogenb artomHoro sapa. MHM3orombl. PamnoakTuBHBIE
npespaiienus. llepuon monypacnana aTOMHBIX SAED.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOIO U MACCOBOTO YHCEI.
DOHeprusi cBA3U aTOMHBIX siiep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CoJiHIa U 3BE3].

SAnepHas sHeprernka. JIeMCTBUS pAAMOAKTUBHBIX W3JIYYEHHN HA KUBBIC
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U TMOTJIOMICHUSI.
CrexTpsl pa3IMYHbIX Fa30B.

CnekTp Bomopoa.

HaGmonenue TpekoB B kamepe BuiibcoHa.
Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.

o Uk w N e

Peructpanusa uznmyyeHus: IpupOAHbIX MUHEPAIOB U TPOJLYKTOB.



Jlabopamophuie padomot u onvimot.

1. HaOmroneHue CIUIONIHBIX U TUHEHYIATHIX CIICKTPOB H3TyUCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI TI0O TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenwue paanoakTHBHOTO (poHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTETHEHO-0000ITAOIIINIA MOJYJIb npeaHa3HAuYCH TUTSt
CHUCTEMaTH3allud ¥ OOOONICHHWS] TPEJAMETHOTO COJCPKAHHUS U OIBITA
JESATEIBHOCTH, TPUOOPETEHHOTO TIPH M3YYCHHUH BCETO Kypca (DM3UKH, a TaKKe
JUTSI TIOJTOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHY MO (PU3MKE s
00y4JaroIIMXCsl, BRIOPABIINUX 3TOT YUCOHBIH MPEIMET.

[Tpu n3ydeHUM JaHHOTO MOTYJISI PEATU3YFOTCS U CHCTEMAaTH3UPYIOTCS BUIBI
JESATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUnBACTCS JOCTHIKCHHUE TTPEIMETHBIX
U METaNpeIMETHBIX IUIAHHPYEMBIX pe3yJbTaTOB OOydeHHs, (popmMupyercs
€CTCCTBCHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB UCCIICIOBAHUS
SIBJICHUHA TIPUPOJABI M TCXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSACHATH (PU3HUCCKHEC
SBJICHUS, TPUMEHAS TMOJy4YeHHBbIE 3HAHUSA, pElIaTh 3aJauyd, B TOM YHCIE
KayeCTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.

[MpuHMnuanbHO  JEATENBHOCTHBIM  XapakTep  JIaHHOTO  pasjelia
peanuzyeTcs 3a CUET TOTrO, YTO OOYYAIOIIMECS BBHITTOJIHSIOT 3a/I1aHUsI, B KOTOPBIX
UM TIpejiaraeTcsi:

HAa OCHOBE IIOJIYYCHHBIX 3HAHUW paclo3HaBaTh W HAYYHO OOBSICHATH
duznueckue sIBICHHS B OKPYXKAIOIIEH TPUPOJIE U TTOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METObI MCCIEAOBAHUS (PU3UYECKUX SIBIICHUH, B
TOM YHCJIE JIs1 IPOBEPKH TUIIOTE3 U MOIYYSHHUS] TEOPETHIECKUX BHIBOIOB;

OOBSCHATh HAay4YHBIE OCHOBHI  Hamboiee BaXXHBIX JOCTHXKEHUU
COBPEMEHHBIX TEXHOJIOTHH, HampuMmep, MPaKTHUYECKOr0 HCIOIb30BaAHUS
Pa3TUYHBIX HCTOYHUKOB YHEPTUY HA OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHCHHSI
BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxnmas w3 TemM [OaHHOTO MOIYNS BKIIOYAET JKCIEPUMEHTAIBHOE
uccienoBanne 00oO0maromero xapakrepa. Moayiab 3aBepiiaeTcsi MPOBEICHUEM
JMarHOCTUYECKOM M OIICHOYHOM paboThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 001ero oOpa3oBaHUs

HANpaBIeHO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpasoBaHus y o0ydaronierocs OyayT copMUpOBaHbI CIASAYIONTUE JUIHOCTHBIC

pe3yJIbTaThl B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOM
bu3UYecCKoN HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3HKOB;
2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/ICHUH OOIIIECTBEHHO 3HAUNMBIX
U OTUYECKUX TMPOoOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHCHHEM
JTOCTHXKEHUN (HUBUKH;

- OCO3HAHHME BAaKHOCTU MOPAJIbHO-3THYECKHUX MPUHLHUIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCTIPUATHE ICTETUUECKUX KauecTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAHME IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO HHCTPyMEHTa
ITIO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHENIIEH COCTaBIISIOIICH
KYJbTYpBIL;

- pa3BUTHE HAYyYHOW JIOO03HATEIBHOCTH, MHTEpPECAa K MCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opvmupoBanus KyJbTYpHl 3I0pPOBbSI W JIMOLMOHAJIBHOIO
0J1aronmoJyyms:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >XKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTU MpaBui O€30MacHOro IOBEICHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYJAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduiekcuM, MPU3HAHUE CBOETO MpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;

6) TPy10BOr0 BOCIIMTAHMS



- aKTMBHOE y4YaCcTH€ B PELICHUM MPAKTHYECKUX 3ajau (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U
COIIMAIbHOM HAaMpaBJICHHOCTH, TPEOYIOMMUX B TOM 4uciIe U (U3UYECKUX
3HAHMMU;

e - HHTEPEC K MPAKTUUECKOMY M3Yy4YEeHUIO npodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpUEHTAIlUS HA MpUMEHEHUE (HU3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
obJlacTu OKpyXarouied cpejabl, MJIaHUPOBAHUS IMOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEH Cpeibl;

e - OCO3HaHHUE TIO0ATBLHOTO XapaKTepa YKOJIOTMYECKUX MpobsieM U MyTer ux

peleHns;
e 8) ajanTanum K M3MEHAIOIMUMCS YCJIOBUAM COLMAJIbHON U NMPHUPOIHOH
Cpeasbl:
e - MOTPEOHOCTH BO B3aMMOJCHCTBUU TPHU BBHINOJHEHUU HCCIEIOBAHUN U

ITPOCKTOB (1)I/ISI/I"I€CKOIZ HaIlPaBJICHHOCTHU, OTKPBITOCTHL OIIBITY W 3HAHUAM

APYTHX,

e - TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
NeSITEBHOCTD;

e - moTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PU3NYECKUX OOBEKTaX H
SBJICHUSX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e - IJJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUM;

e - CTpEeMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U TIPUPOJIBI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHUCJIE€ C UCTIOIh30BaHUEM (PU3NYECKUX 3HAHUN;

e - OLICHKA CBOMX JACHUCTBUU C YYE€TOM BIHSHUA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJI00ABHBIX MTOCIIEICTBHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 1m0 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NIO3HABATEIbHBIC
YHHUBEpPCATbHBIE Y4YeOHBIC JICHCTBUSA, KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC
yueOHbIe ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBUA.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJISITh M XAapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiacCU(PUKALMU, OCHOBAHUS
1U1st 00001IEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUST B paccMaTpHUBAEMbIX
(dakTax, AaHHBIX M HAOJIONEHUSX, OTHOCSIIMUXCS K (PU3MUYECKUM
SBJICHUSM;

BBISIBJISIT IPUUUHHO-CIIC/ICTBEHHbBIE CBS3U MPU U3YYCHUHU (PU3NYECKUX
ABJIGHUA U TPOILIECCOB, JeiaThb BBIBOJAbI C  HCIOJb30BaHUEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH, BEIIBUTATH THUIIOTE3bI O
B3aMMOCBS34X (PU3NUECKUX BEIMYUH;

CaMOCTOATENILHO BBIOMpAaTh CMOCOO peuieHus yueOHou (usnyeckoi
3a/1auu (CpaBHEHUE HECKOJbKUX BAPUAHTOB pelIEHUs, BHIOOp Hambosee
HOJIXOASILEro ¢ y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIENOBATEILCKANA  HMHCTPYMEHT
TIO3HAHHS,

NPOBOJUTH IO CAaMOCTOSTEIBHO COCTABJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIA (U3UMYECKUM JKCIEPUMEHT, HEOOJBIIIOE HCCISOBAHNE
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha TNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WM SKCIICPUMEHTA;
CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIMICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pPa3BUTHE (PUBUUYECKUX
MPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOIOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX yCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

IPUMEHSThH Pa3IMYHbIe METOAbI, HHCTPYMEHTBI U 3alIPOCHI IPU MTOMCKE
1 0TOOpe MH(POPMALIMK WU JaHHBIX C YUETOM MPEAIONKCHHONW YIeOHOM
bu3udecKoi 3a1a4m;

aHaAJIM3UPOBAThH, CHUCTEMaTHU3UPOBATh u HUHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IMYHBIX BUAOB M (POPM IIPEICTABICHUS;



CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEaCTaBICHUS
uHpOpMAIMM MU WUIIOCTPUPOBATh pEIIaeéMble 3aJauyd HECIOXHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 X KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0J1€ 00CYXKJIeHUs1 Y4eOHOro MaTepuasa, pe3yibTaToB Ja00PATOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TEMbI
Y BBICKA3bIBAaTh UCH, HAIICJICHHbBIC HA PEIICHUE 3aaud U MOIep KaHne
OnaroxenaTenbHOCTH OOIICHUS;

COIIOCTaBIISAITh CBOM CYXKJCHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyXKMBATh Pa3IHMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTABIATh PE3YyIbTaThl BBIMOJIHEHHOTO (HU3UUYECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUIYAILHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NpUHUMATh IIETd  COBMECTHOW  JESTEeIbHOCTH, OPTraHU30BBIBATH
OeUCTBUSL MO €€ JOCTWKEHUIO: paclpedesiTh poJid, O00CYKAaTh
IpOLIECChl M PEe3yNIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIBbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHTras Ka4eCTBEHHOTO pe3yibTaTa
10 CBOEMY HAIPABICHUIO U KOOPAWMHHUPYS CBOU NEHCTBUS C APYTHMHU
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/la B OOWIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYAIUAX, TPEOYIOIINX
JUIsL pelieHust PU3nYecKux 3HaHUM;

OpPUEHTHUPOBATHCS B PA3NIMYHBIX IMOAXOAAX TMPUHATHS PELICHUU
(MHAMBUAYAIbHOE, TIPUHATHE PEIICHUSI B TPyINe, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTaBJISATh aJTOPUTM pelIeHUs] (PU3UMUECKON 3anauu
WM TUIaHA MCCIEIOBAHUSA C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaracMble
BAPUAHTHI PELICHUI;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

JaBaTh QJICKBAaTHYIO OIICHKY CHUTyalluM U TIpejjiarath IUIaH ¢
U3MEHEHUS;

OOBSICHSITh TMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUSI) Pe3yJIbTaToOB
NeSATeNIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY;

BHOCUTb KOPPEKTHUBBI B JEATEILHOCTH (B TOM YHUCJIE B XOJ BHITIOJTHEHUS
bU3UYECKOro MCCIEAOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIUXCS CUTYallul, YCTAHOBJEHHBIX OIIUOOK,
BO3ZHMKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JAPYTOro 4YeJoBeKa B XO/€ Cropa I JUCKYCCUU
Ha HAyYHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
PU3HABaTh CBOE MPaBO Ha OMMOKY MPH pEelieHUH (PU3MYECKUX 3a7ad
WM B YTBEPKACHUSAX HA HAYYHBIC TEMBI U TAKOE K€ TIPABO JPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 KJjacce TpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: (U3MYECKME U XUMHYECKHE SBJICHUS,
HA0JII0/IEHNE, DKCIICPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS BeliecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBM)XKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPAaeKTOpHs, PaBHOICHCTBYIOIIAS
cuma, paedopmanms  (ympyras, —IUIaCTUYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznu4ath sBieHus (auddy3usi, TEII0BOE TBUKEHNE YaCTHII BEIIECTBA,
paBHOMEPHOE [IBIDKCHHE, HEPAaBHOMEPHOE JBI)KCHHE, WHEPIIUS,
B3aUMOJICHCTBHE TEJl, PABHOBECUE TBEPJBIX TEJ C 3aKPEIVIEHHON OChIO
BpallleHUsI, Tepefava JaBICHUS TBEPABIMUA TEIAMH, XKUIKOCTIMU U
razamu, arMoc(epHoe MJaBJICHHWE, TUIABAHWE TeEN, MPEBpAIICHUSI
MEXaHHYECKOW PHEPTUHU) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBICHUE;
pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3MUYECKUX SIBICHUUA B
OKPYXAIOIeM MHUpPE, B TOM 4HuCle (U3UYECKHE SBICHUS B TPUPOJIE:
MIPUMEPHI JBUKEHUSI C PA3TUIHBIMA CKOPOCTSIMU B JKUBOW W HEKHUBOU
MpUpOAe, NEHCTBUE CHIIBI TPEHUS B TPHUPOIEC W TEXHUKE, BIUSHUE



aTMOC(EpHOro JaBJICHUS HA )KUBOW OpraHu3M, TUIaBaHUE PBIO, phIYaru B
TeJIe 4YeJIOBeKa, NpPH H3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3NUECKUX
SIBJICHUI;

OMHUCHIBATh HW3Yy4YEHHbIC CBOWCTBA Tel U (UIWYECKHE SIBICHUA,
UCTIONB3Ysl  (Pu3MUecKHWe BeIUYMHBI (Macca, O00BEM, TIIJIOTHOCTH
BEIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC TeJjla, CWiIa TPEHMsl, JaBiieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BHITAJIKMUBAIONIAS CHJIA, MEXaHHYecKas padoTa,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOI(POUIIMEHT TMOJIE3HOTO
NEeUCTBHSI MEXaHU3MOB, KHHETUYECKasl U TTOTCHITMAIbHAS YHEPTHUS ), IPU
OTMCAaHUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMBbIX
BEJIMYUH, UX 0003HAUCHHS U €AUHUIIBI (PU3UIECKUX BEIIMUYUH, HAXOIUTh
dbopMyIibl, CBSI3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIUUYHUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH I'PAPUKH U3YUECHHBIX 3aBUCUMOCTEN (DU3NUECKHUX
BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TMPOIECCHI,
UCIIOJIBb3YS MTPaBUIIa CI0KEHUS CUII (BAOJb OAHOM MpAMOI), 3aK0H ['yka,
3akoH Ilackans, 3akoH Apxumezna, NpaBUJIO PABHOBECHS pbluara
(O7oka), «30J0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAaHECHHS
MEXaHUYECKOW SHEPTHH, MPU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATHh (hU3MYECKUE SBJICHUS, MPOIECCH U CBOMCTBA TEN, B TOM
YuCcl€ M B KOHTEKCTE CHUTyallM MPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BBISBIATh NPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1—2 JOTUYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX
CBOMCTBA  (U3MYECKUX  SBICHHWM, (QU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemaTth pacu€THbIe 3aJaud B 1—2 NEWCTBUA, UCIOIb3YysS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
YyCIOBHUSl 3aJlaud  3alKChiBaTh KPATKOE YCJIOBHUE, MOACTABIATH
¢dusnueckre BeTUYNHBI B (OPMYIIBI M IPOBOJUTH PAacU€Thl, HAXOAUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOAMMBIE ISl PEIIeHUsl 3a7ad, OLICHUBAThH
PEATMCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
$U3MYECKUX METOJOB, B OMNHCAHUU HUCCIEAOBAHUS  BBIICIATH
MIpOBEPSIEMOE MPETIOTI0KEHNE (runmoresy), pas3nuyath u



MHTEPIPETUPOBATH MOJTYUYEHHBIA PE3YyIbTAT, HAXOUTh OLIMOKHU B XOJE
OTBITA, JIETIATh BBIBOJIBI IO €T0 PE3yJibTaTaM;

IPOBOJIUTH ONBITHI 1O HAOMIOJCHUIO (PU3UYECKUX SBICHUM WU
dbuzuyeckux  CBOMCTB  Tel:  GOpPMYyIHUpOBaTH  IPOBEPSIEMBIC
OPEeANONIOKEHUsI,  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOIO
000py10BaHMS, 3aMUCHIBATh X0/1 OMbITa U (HOPMYJIUPOBATH BHIBOJIHI,
BBITIOJIHSITh TIPSIMBbIE M3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
00b€éMa, CWJIBI U TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX U
u(poOBLIX MPUOOPOB, 3aMHUCHIBATH TMOKa3aHUs MPUOOPOB C YyuE€TOM
3aJlaHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3HYECKON BEITMYHHBI
OT JPYTO¥ ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYyTH
PAaBHOMEPHO JBHXKYIIETOCS Tejda OT BPEMEHH JIBM)KCHUS Teja, CHIIbI
TPEHUsI CKOJIbXKEHMsI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TeJ ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAU COMPUKOCHOBEHUS Te,
CUJIbI YIIPYTOCTH OT YJIMHEHUS TPY>KUHBI, BBHITAJTKUBAIOIICH CHUJIBI OT
o0béMa MOTpyKEHHOW YacTH Tella W OT IUJIOTHOCTH >KHJIKOCTH, €€
HE3aBHUCUMOCTH OT IUJIOTHOCTH Te€jJa, OT TIJIYOMHBI, HAa KOTOPYIO
MOTPY>KEHO TeJI0, YCIOBUH IJIaBaHUA TeJl, yCIOBUN pPaBHOBECHsI pblyara
U OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUHM YYEOHOIrO HCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBITIOJTHATH U3MEPEHUS, CIETYS MPEIIIOKEHHOMY
IUIaHy, (QUKCUpPOBATh  PE3YNbTaThl  TMOJYYEHHOW  3aBUCHMOCTH
(bU3MYECKUX BEIUMYMH B BHUJIC NPEIJIOKEHHBIX TaOMHI] U TpaduKoB,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEAOBAHMUS;

IPOBOAUTH KOCBEHHbBIE M3MEPEHHs (PU3MUYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJIAa TPEHUSI CKOJIbKEHUS,
NABIICHHE BO3[yXa, BBITAJIKMBAIONIASA CHWJIA, JEHCTByIOLlas Ha
NOTPY>KEHHOE B JKUIKOCTh TeNO, KOA(POUIIMEHT MOJE3HOTO JEHCTBUSA
IPOCTBIX MEXaHU3MOB), CJE€Ayd NPEMJIOKEHHOW HWHCTPYKUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTANIbHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYUHBIL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOoCTH Tmpu  padbore ¢
1a60paTOpHBIM 000PYIOBAHHEM;

yKa3bIBaTh MPUHLMUIBI AEHCTBHS NpUOOPOB U TEXHUUYECKUX YCTPOICTB:
BECBI, TEPMOMETP, TUHAMOMETpP, COOOIIAIONIUECS COCYbl, Oapomerp,
phIYar, MOJABMKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh MPUHIIUIBI JEUCTBUS M3YUYCHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOICTB C OMNOpPOM Ha WX omucaHusd (B TOM YHCIE:



K

MOJAIIUIHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA Tpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOIb3Ys
3HAHMSI O CBOMCTBAX (PU3NYECKUX SIBICHUI U HEOOX0uMble (pru3ndeckue
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpUMEPhl  (HAXOAWTh HWH(MOpPMAUIO O M[puUMepax)
NPAKTUYECKOTO MCMOJIb30BaHUA (DU3UUECKUX 3HAHHUI B MOBCEIHEBHOMN
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 00pallleHuH ¢ Mpudopamu
U TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TTOBEICHMS B OKPYKAIOIIEH cpejie;
OCYHIECTBJISITh OTOOpP HMCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBMM C 3aJaHHbIM [IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUM W MYTEM CpPAaBHEHHUS Pa3IUYHBIX HCTOYHHKOB
BBIICNISATh HMH(OpMALIMIO, KOTOpas SABISAETCS NPOTUBOPEUHUBOU WIU
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBHIMOJHEHUM  Y4EOHBIX 3aJaHUil  HAy4HO-
HNOMYJISIPHYIO JIUTEPATYpy (U3MUECKOTO COJIEpKaHMsl, CIPABOUYHbBIC
MaTepuanbl, pecypcel cetu  VHTepHer, Biagerp mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHON
3HAKOBOW CHCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHBIE KPAaTKUE MHUCHbMEHHBIE U YCTHBIE COOOIIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(OpMaIH (PU3NIESCKOTO COJIePKaHUS, B TOM
qucliie MyOJUYHO JIeTIaTh KPaTKUue COOOIEHUs O Pe3ybTaTax MPOEKTOB
WIK Y4eOHBIX HCCJIEJIOBAHUM, TPU 3TOM TPAMOTHO HCIIOJIb30BATh
W3YYEHHBIH TOHATUMHBIM ammapaT Kypca (H3UKH, COMPOBOXKIAThH
BBICTYIIJICHUE TIPE3CHTAIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMU 3aJ[auaMH,
CI€AUTh 32 BBHINOJHEHUEM IUIaHA JEWCTBUN, a/IeKBATHO OLICHHBATh
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMO/ICHICTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.
KOHIly 00yueHuss B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAJTTUYECKUE U aMOpP(HBIE Tesia, HACBIIICHHBIA U HEHACHIILIEHHBIN
rap, BJAXXHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSIS SHEPTUS, TEMIIOBOM
JBUTATEJb, JJIEMEHTAPHBIN SJIEKTPUUECKHM 3apsl, SIEKTPUUECKOE MOJIE,



MPOBOJHUKH M JUDJIEKTPUKHU, TOCTOSHHBIA BJIEKTPUUYECKUN TOK,
MarHuTHOE MOJIE;

pasnuyarh sBJEHUs (TEIJIOBOE paCIIMPEHHUE U CKaTue, Tervionepeaaya,
TEIUIOBOE  PABHOBECHE, CMAauMBaHME, KaNWUISIpHbIE  SBJICHUA,
UcrapeHue, KOHJIEHCaIus, IUTaBJICHHE, KpUCTaNIA3aIHs
(oTBepAeBaHUE), KHUIEHUE, Teronepenaya (TEIJIONPOBOJAHOCTD,
KOHBEKIIUS, U3TYUEHHUE), ANEKTPHU3aLUs T, B3aUMOJICHCTBHE 3aps/I0B,
JencTBUs AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MarHUTOB, ACHCTBME MarHUTHOTO TOJISl HAa MPOBOJHUK
C TOKOM, 3JI€KTPOMAarHuTHasi MHAYKIMS ) MO0 ONUCAHUIO UX XapaKTEepPHBIX
CBOICTB 1 Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE PU3NYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHHE M3YUYECHHBIX (U3MYECKUX SBICHUUA B
OKpYXaIoIlleM MHUpPE, B TOM 4ucie (U3MYEeCKHe SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE M KalWUISIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUTBI B mpupoje, uznydenue ConHIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, oOpa3oBaHHE pOCHI, TyMmaHa, WHes, CHera,
ANIEKTPUYECKHE SABJICHHUS B aTMocdepe, dIEKTPUUECTBO SKUBBIX
OpraHU3MOB, MAarHuTHOe Tojie 3eMiH, JApedd mMmoacoB, poJib
MarHUTHOTO TOJS JIJIsl KU3HU Ha 3emiie, MOJISIPHOE CUSHHE, TPU 3TOM
NEPEBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;
ONMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (QU3WYECKUE SBICHUS,
UCTIOJNB3YA (PU3MYECKUE BEJIMYHUHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPT U,
KOJIMYECTBO TEIUIOTHI, yJelbHAasl TEIUIOEMKOCTh BEIIECTBA, yJeiIbHas
TEIUIOTa IUIaBJICHUS, yJAEJbHas TEIUIOTa MapooOpa3oBaHUs, yAeIbHas
TEIJIOTa CrOpPaHUs TOIUIMBA, KOX(P(GUIUEHT IOJIE3HOTO JEeHCTBUS
TEIUIOBOM  MAIIMHBI,  OTHOCHUTEJbHAs  BJAXHOCTb  BO3JYyXa,
NEKTPUYECKUI 3apsl, cuiaa TOKa, OJJIEKTPUYECKOE HAINpsKEHUE,
CONPOTHUBIICHUE TNPOBOJAHHUKA, YAEJIbHOE CONPOTUBIEHUE BEIIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUYECKOTI0 TOKA), MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIOIB3YEMBIX BEIUYUH, 0003HAUCHUS
U €UHUIBI (PU3NUECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYI0 (DU3MUYECKYI0 BEIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEJIUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOLECCHI,
HCII0JIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUU
CTPOEHUS BEIECTBA, IPUHIIUI CYIIEPIO3ULINHU T0JIEH (HA KaYECTBEHHOM



YpOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma sl ydacTka LerH,
3akoH JDxoyinsa—JIeHua, 3aKk0H COXpaHEHUsl DHEPrUU, IIPU dTOM JaBaTh
CJIOBECHYIO (JOpPMYITHUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MAaTEMaTUYECKOE
BBIpAXCHUE;

OOBSICHATh (PU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallud  MPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIIATH IPUUUHHOCIIEACTBEHHbBIC CBS3HU, CTPOUThH 00BsICHEHHE U3 1—2
JIOTUYECKUX I11aroB ¢ OMOpoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3adaud B 2—3 JIEMCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynibl, cBI3bIBaIOIINE (PU3HUECKHE BEJIUYUHBI: HA OCHOBE aHalin3a
yCJIOBHS 3a7]a4Ml 3alMChIBATh KPATKOE YCJIOBHE, BBISBIISATh HEIOCTATOK
JTAHHBIX JUIsI pElIeHWs 3ajlaud, BBIOMpATh 3aKOHBI W (POPMYIIBI,
HEOoOXoauMBbIe JUIsi €€ pelleHus, MPOBOIUThL Pacy€Thl U CpPaBHUBATH
MOJIy4EeHHOE 3HaUeHNEe (PU3NIECKON BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOJXHO PEIIUTh TPH TTOMOIIH
(bU3UYECKUX METOJIOB, MCIOJIB3Ysl ONMHUCAHUE MCCIICIOBAHUS, BBIICIATh
IpOBEpPAEMOE TPEAIOI0KEHNE, OLEHUBATh MPABUIBHOCTh IMOPSIKa
MPOBEJICHUS UCCIIEAOBAHMUS, J€TaTh BBIBOIbI;

MPOBOJIUTH ONBITHI 1O HAOMIOMCHUIO (U3UYECKUX SBICHUM WU
bU3UYECKUX CBOWCTB Tl (KamWUISIPHBIC SIBIICHHS, 3aBUCHMOCTH
JABJICHUsI BO3JIyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH Mpoliecca
OCTHIBAHMSI M HArpeBaHUs IPU M3JIYYCHUH OT I[BETa H3JIydarolleu
(morsyomiaroinieii) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOJBI OT
TeMIEepaTyphl KUJAKOCTH U IUIOIIAAM €€ MOBEPXHOCTHU, DJICKTPU3ALIMS
T€I U B3aUMOJACHCTBUE OHIEKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHMTOB, BU3yaJIU3allis MarHUTHBIX MOJIEH OCTOSHHBIX
MAarHuTOB, JI€MCTBHUS MAarHUTHOIO TIOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHMWTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSTHHOTO
TOKa): (opMyIupoBaTh MpOBEPsSEMbIC MPEANOIOKECHHUSA, COOUpaTh
YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pYJOBAHHUS, OMUCHIBATH XOJ] OMBITA U
(dbopMynHpOBaTH BHIBOBI

BBIMIOJIHSITE  NPSIMBIE  W3MEPEHUsT TEMMEpPaTyphbl, OTHOCUTEIbHON
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKAa, HAIpPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U TaTUUKOB (HU3UYECKUX BEIUYMH, CPABHUBATDH
pe3yIbTaThl U3MEPEHUH C YUETOM 3a]aHHOM aOCOIFOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PU3UUECKON BEITMUYUHBI
OT JpYyrod ¢ HCHOJIb30BAHUEM NPSIMBIX H3MEPEHUIl (3aBUCUMOCTH



COTIPOTUBIICHHS MPOBOJHUKA OT €r0 JJIMHBI, IUIOMAAH MOTEPEYHOTO
CEUEHHUSI M YNEIBHOTO COMPOTUBJICHHS BEIIECTBA MPOBOJHUKA, CHUIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKCHHS Ha TPOBOIHHKE,
UCCJIEIOBAaHUE TMIOCJIENOBATEIBHOIO W MapaJljIENbHOIO COEJUHEHUMN
NPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBAHUE, COOUpPATh YCTAaHOBKY H
BBITIOJTHATE U3MEPEHHUSI, CIICTys] TIPEIJI0)KCHHOMY TUIaHy, (PUKCHPOBATH
pPE3yNIbTAaThl TIOJYYCHHON 3aBHCHMOCTH B BHJE TaOJNWIl U TpadUKOB,
JIeNIaTh BBIBOJIBI MO PE3yJIbTaTaM HCCIIEAOBAHNUS;

NIPOBOJAUTL KOCBEHHBIC HM3MEPCHHUS (DU3UYCCKUX BeIWYHMH (yaeiabHas
TETUIOEMKOCTh BEIIECTBa, COMPOTHBICHWE TIPOBOJHWKA, paboTa u
MOIITHOCTh JIEKTPUIECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEIOKCHHON HHCTPYKIINH,
Y BBIUMCJISATH 3HAYCHUE BEJTUYHMHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
1ab0paToOpHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPHUHIUIBI JICHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpMETD,
BOJIBTMETp, CUETUUK AJIEKTPUUECKOW DHEPTUH, IJIEKTPOOCBETUTEIIbHbBIE
npuOopHI, HarpeBaTeIbHbIC AIEKTPOIIPUOOPHI (mpuMepsl),
ANEKTPUUECKHUE TPEJOXPAHUTENH, AIEKTPOMArHUT, SJEKTPOJIBUTaTEIh
MIOCTOSIHHOTO TOKa), MCIONb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKUX
SIBJICHUH ¥ HE0OX0uMbIe (PH3NUECKHEe 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMaTHYHBIM pPUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATETH BHYTPEHHETO
CropaHusi, dJEKTPOCKOII, PEOCTAT), COCTABISATh CXEMbI JEKTPUUECKUX
nenei ¢ TOCIeOBaTeIbHBIM W TMapaJUiedbHBIM — COSAMHEHUEM
AJIEMEHTOB,  pa3inu4yas  YCJIOBHBbIE  OOO3HA4YEHUS  DIJIEMEHTOB
BJICKTPUYECKUX LIECTIEH;

NPUBOJIUTh TNPUMEPHl  (HAXOAWTH WH(MOpPMAIMIO O MpUMepax)
MIPAKTUYECKOTO HCIOIh30BaHUA (DU3UUECKUX 3HAHHWMI B MOBCEIHEBHOM
KU3HU JJI9 0oOecTiedeHns 0€30MacHOCTH MPH 00paIleHny ¢ mpubdopaMu
¥ TEXHUYECKUMHU yCTPOUCTBAMH, COXPAHEHUS 3/I0POBBS U COOIOCHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPY>KaloIIeH cpee;
OCYIICCTBIISITh TOWUCK HWH(MOpMAIUU (PU3HUECKOTO COACpPXKAHUS B
NuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUNH W MyTEM CpaBHEHUS
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JOTIOJIHUTENIbHBIX HMCTOYHHUKOB BBLACIATH HMHGOpPMAIUIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MIIU MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TPHU  BBIMOJHEHUM Y4E€OHBIX 3aJaHUA  Hay4dHO-
HNOMYJISIPHYIO JIUTEPATYpPY (U3HUUECKOTO COJEpKaHMs, CIPABOYHbIE
Martepualibl, pecypcbl ceth  MHTEepHeT, BiageTh  NpPUEMAMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus MHPOpPMALUUU U3 OJIHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U KpPaTKUE YCTHbIE COOOLIEHUS,
0000mass UHGOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HDHU3UIECKOTO
colepKaHus, B TOM 4HCIe NYOJIMYHO TMPEACTABIATh PE3YIbTAThI
IIPOEKTHOMN WJIM UCCIIEN0BATEILCKON AESITEIbHOCTH, IIPU ITOM I'PAMOTHO
UCIIONIB30BaTh M3YYCHHBIM TIOHATUWHBIA ammapatr Kypca (U3UKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3CHTALUEN;

IIPU BBHITIOJIHCHUU YYEOHBIX MPOCKTOB U MCCIICIOBAHUN (HU3NUECKHUX
NPOLIECCOB paclpenesTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJIEHHBIMHU 3aJladyaMH, CJIEIUTh 32 BBINOJHEHHUEM IIJIaHA IEMCTBUN
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTD IPYIIIBI, BBICTPaNBaTh KOMMYHUKAaTUBHOE
B3aMMO/IEHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3pemaTh KOHGIUKTHI.

KOHI[y 0oOy4yeHHs B 9 KJlacce INpeaMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TMOHSATHUS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa,
TPACKTOPUS, OTHOCUTEIILHOCTh MEXaHUYECKOTO IBIXKEHUS, 1eopMmanus
(ympyrasi, TuiacTu4deckasi), TpeHHe, IEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, AOCOTIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO TeJa, paBHOBECHE, MEXaHMYECKHE KOJIeOaHs
U BOJIHBI, 3BYK, MHGPA3BYK U yIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJHBI,
MIKajga  AJEKTPOMAarHUTHBIX  BOJH,  CBET,  OJNU30PYKOCTh |
JATbHO30PKOCTh, CIIEKTPHI HCITyCKaHUS M MOTJIONICHUS, anbda, 0eTa- u
raMMa-Mu3J1y4eHUsl, U30TOIbI, sI€pPHAsI SHEPTreTHKA;

pa3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJHUHEITHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWXCHHE, CBOOOIHOE
najeHue  Tel, pPaBHOMEPHOE  JBUXKEHHE IO  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, pPEAKTUBHOE JBWIKEHHUE, KoJieOaTeIbHOE
NBIKEHHE (3aTyxalollue W BBIHYXKJCHHbIC KOJeOaHusl), PE30HAHC,
BOJIHOBOE€  JIBIDKEHUE,  OTPa)XEHHE  3BYKa,  MPSMOJUHEHHOE
pacrpoCcTpaHeHue, OTpaKEHUE U MPEJIOMIICHUE CBETa, IMOJIHOE
BHYTpPEHHEE OTpPa)KEHHE CBETa, pasJioKeHUe Oeoro cBeTa B CHEKTP U



CJIO)KEHHME CIIEKTPAJIbHBIX LBETOB, IHUCIEPCUSA CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa HU3IyUCHHUS)
0 ONHUCAaHHWI0O KX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (DU3NYECKUX SIBJICHUM B
OKpyXaroleM MHupe (B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
NpUIMBBL W OTJUBBI, JABWKEHUE IUIaHET COJIHEYHON CHUCTEMBI,
PEAaKTUBHOE JBH)KEHUE JKUBBIX OPraHU3MOB, BOCHPUSITUE 3BYKOB
KUBOTHBIMH, 3€MJICTPSACEHUE, CEUCMHUUYECKHE BOJIHBI, I[yHAMH, 5XO,
[[BE€Ta TeJl, ONTHYECKHE SIBJICHUS B MPHUPOJE, OMOIOrMUecKoe JAeiHCTBUE
BUJUMOTO, YIbTPA(HUOIETOBOTO U  PEHTTEHOBCKOIO  U3IyYEHUH,
€CTEeCTBCHHBIM  paguoaKTUBHBIN  (OH, KOCMUYECKUE  JIy4H,
pPaJlMOAKTUBHOE W3JIyYCHUE MPUPOJHBIX MHUHEPAJIOB, JCUCTBUE
PaIMOAKTUBHBIX W3JIYUEHUM Ha OpPraHu3M 4YeJOBEeKa), MpPHU OTOM
NepPeBOAUTh  NPAKTHUUECKYI  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (PU3UUECKUX SIBICHUN;
ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tel U (QU3WYECKUE SBICHUS,
UCTIONIB3YA (pU3MYecKrue BETUYMHBI (CpEHSsI U MTCHOBEHHasi CKOPOCTb
TeJla IPU HEPABHOMEPHOM JIBMKEHUH, YCKOPEHUE, IIEPEMEILECHUE, ITYTh,
yIjIOBasi CKOPOCTb, CWJIa TPEHUS, CUJA YIPYIOCTH, CHJIA TSKECTH,
YCKOpEeHHE CBOOOMHOrO MaJCHUS, BEC TeJla, UMIIYJIbC Tella, UMITYIbC
CWJIbI, MEXaHHW4YecKas paboTa W MOIIHOCTb, MOTCHIIMAIbHAS SHEPTHs
TeJa, IMOJHITOTO HAJ MOBEPXHOCTBIO 3€MJIM, ITOTCHIMAIbHASL YHEPIrus
CXKAaTOM MPYKUHBI, KUHETUYECKAas HHEPrus, IIOJHAs MEXaHW4YeCKas
SHEPTrUs, IEPUOJ] U YaCTOTa KoJIeOaH, JUTMHA BOJHBI, TPOMKOCTH 3ByKa
U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEbI), IPU
OMHMCAHUK TPABUWIHLHO TPAKTOBATh (DHU3UYECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, 0003HAYCHUS U €IUHUIBI (PU3UYECKUX BEITUYMH, HAXOIUTh
(bopMyIIbI, CBSI3BIBAIONINE JAHHYIO (U3HUECKYI0 BEIUYMHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH TPAPUKHA U3YyUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJINYNH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3WUYECKHUE SIBICHUS W TPOIECCHI,
WCIIOJIb3YS 3aKOH COXPaHEHMS SHEPIUHU, 3aKOH BCEMUPHOTO TATOTCHHS,
INPUHLNIN CYNEPNO3UUMUA CWJI, TPUHLIMUI OTHOCUTEIBbHOCTH [ anmuies,
3akOHbI HbIOTOHA, 3aKOH COXpPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS U
MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHMS 3apsiAOBOTO M MacCOBOTO
yucesl NpU  AAEPHBIX pPEeakuusAX, 0OpPU O3TOM JaBaTh CJIOBECHYIO
(bOopMyYyITHUPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MATEMAaTUYECKOE BBIPAXKECHHUE;



OOBSACHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€  CHUTyalludl  IPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH IPUYUHHO-CIIE/ICTBEHHBIC CBS3H, CTPOUTH O0BsICHEHHE U3 2—3
JIOTUYECKHUX I11aroB ¢ OMOPOil Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anaud (ONMMparollMecss Ha cHCTeMy u3 2-3
YpaBHEHMI), MCHONB3YSd 3aKOHBI U  (OPMYJbl, CBS3bIBAIOIINE
¢u3nueckre BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJa4yd
3aMMChIBaTh  KpPaTKOE€  YCIOBHUE, BBISABISATh HEAOCTAIOLIME  WIIU
M30BITOUHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMEIE
JUISL pelieHus, MPOBOJUTH PACUETHI W OLIEHUBATh PEATHUCTHYHOCTD
MOJIYYEHHOT'0 3HAaYeHUS (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
(Gu3MYECKUX METOJ0B, UCIOJIb3Yys ONMMCAHUE UCCIIEIOBAHUS, BBIIEISAThH
IpoBepsieMOe TPEIONI0KEHHE, OIICHUBATh IPABUIBHOCTH MOPSIKA
NPOBEJICHUS HCCIEOBaHMs, JeliaThb BbIBOJbI, HWHTEPIPETHUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢du3nuecKknx CBOWCTB Tell (M3yueHue BTOPOro 3akoHa HeloToHa, 3akoHa
COXpaHEHUS PHEPIHH, 3aBUCUMOCTb MEepHUoJa KojieOaHUuM MPY>KUHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3ABUCHUMOCTH OT
aMIUTUTYJBl MaJlbIX KOJeOaHWi, NPSAMOJIMHEHHOE pacmpocTpaHeHue
CBETa, pas3joXKeHue Oenoro cBeTa B CIEKTpP, H3YYCHHE CBOMCTB
N300paKeHHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHsI TIpeIMETa B
coOuparoleit TuH3e, HaOII0IeHNE CIUIONMIHBIX U JTUHEHYATHIX CIIEKTPOB
U3JTy4YeHHsI): CaMOCTOSITEJIbBHO COOMpATh YCTAaHOBKY M3 H30BITOUYHOTO
Habopa 00OpyAOBaHHUS, OMUCHIBATH XOJ OMNbITA M €ro pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

OPOBOJIUTH ITPU HEOOXOAMMOCTHU CEPHIO MPSIMBIX U3MEPEHU I, OIpenesis
CpeqHee 3HaueHUE H3MepseMOoil BenuuMHbI ((OKYCHOE pacCTOSHUE
coOuparomieit JMH3bI), OOOCHOBBIBATH BBIOOpP CrHocoOa W3MEpEHUs
(u3MepuTenbHOro nNpudopa);

IPOBOJIUTh HCCIEAOBAHNWE 3aBUCUMOCTEH (U3MUECKUX BEITUYMH C
UCTIOJIb30BAaHUEM TMPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
pU PaBHOYCKOPEHHOM IBM)KCHHM 0€3 HaualbHOW CKOPOCTH, Mepuoja
KoJie0aHUIl MaTeMaTHYECKOTO MAasTHUKA OT AJUHBI HUTH, 3aBUCHIMOCTH
yIJia OTPaXeHUs CBETa OT YIJIa MaJeHUs U yria MpeIoMJICHHS OT yria
NaJeHNs): TUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOSITENIBHO COOMpaTh



YCTAaHOBKY, (DUKCHUPOBATh pPE3yibTaThl MMOJYYEHHON 3aBUCHUMOCTH
bU3MYEeCKUX BEJIIMYMH B BUJE TaOIUI U TpadUKOB, /I€JIaTh BHIBOJBI MO
pe3ysbTaTaM HCCIIEIOBAaHUS;

IPOBOJIUTh KOCBEHHBIE HM3MEPEHHS (PUBMUECKUX BEJIMYMH (CpemaHsis
CKOPOCTh U YCKOpEHHE Tejla TpU PaBHOYCKOPEHHOM JBWIKEHUH,
YCKOPEHHUE CBOOOJIHOTO MaJeHUs, )KECTKOCTh MPYKUHBI, KOAPDUIIHMEHT
TPEHUSI CKOJIBLKEHUS, MEXaHU4eckass paboTa U MOIIHOCTh, 4acTOTa U
nepuoj KojebaHud MaTeMaTUYeCKOro W TMPYKUHHOTO MAaSTHUKOB,
ONTHYECKasl CHJIa COOMparoliel JIMH3bI, PaguOAKTUBHBIN (POH):
IJIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTATILHYIO YCTAaHOBKY U
BBITIOJIHSITh ~ M3MEPEHUs, ClIeNys  MPEIJIOKCHHOW  MHCTPYKIIUH,
BBIYMCIISITh 3HAYEHUE BEJIWYMHBI W aHAJU3UPOBAThH IOJTyYCHHBIC
pEe3yJbTaThI C YYETOM 3aJJAHHOU MTOTPEMIHOCTH U3MEPECHUM;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
1ab0paToOpHBIM 000PYIOBAHUEM;

pa3uyaTth OCHOBHBIC MPU3HAKM H3YUYEHHBIX (DU3NUYECKUX MOJCIICH:
MaTepHalibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToOMa, HYKJIOHHAas
MOJENb aTOMHOTO SI71pa;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOW HA HUX OMUCAHUA (B TOM YMCIIE:
CIIUJOMETP, JATYUKH IOJIOKEHHUSI, PACCTOSIHUS U YCKOPEHHs], paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToanmapar, ONTHYECKHUE CBETOBOJIBI,
CIIEKTPOCKOI, JO3UMETp, KaMmepa BuiabcoHa), HCHOJb3ys 3HAHUA O
cBOMCTBaX (UBMYECKHX SIBJICHUM M HEOOXOAUMBIE (PuU3HUECKUe
3aKOHOMEPHOCTH;

UCIIOJIB30BATh  CXEMbl M  CXEMAaTUYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOWMCTB, U3MEPUTEIBHBIX npudopoB u
TEXHOJIOTUYECKUX TIPOIECCOB TMPH PEIICHUU YUeOHO-TPAKTHIECKUX
3a/1a4, ONTUYECKUE CXEMBbI IJI1 MOCTPOCHUS] U300pAKEHUI B IMJIIOCKOM
3epKajie ¥ COOMPAIOIIEe JIMH3E;

NPUBOJIUTh TNPUMEPHl  (HAXOAWTH WH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO HMCIOIb30BaHUA (DU3UUECKUX 3HAHHWMI B MOBCEIHEBHOMN
KU3HU 119 0OecTiedeHns 0€30MacHOCTH MPH 00paIleHny ¢ mpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3JJ0POBbsS U COOJIOICHHUS
HOPM 3KOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpejie;
OCYLIECTBIIATh TOUCK HH(pOpManuu (PU3UYECKOTO COAEpKaHUS B
Nutepuere, camocrostenbHO (OpMYyNHpysh TOUCKOBBIM  3ampoc,



HAXOIWThb  IIYTH  ONPEAECICHUS  JOCTOBEPHOCTH  MOJYYEHHOU
vHpOpMallMM HAa OCHOBE HMEIOIIMXCS 3HAHUM W JIOMOJTHUTEIbHBIX
VCTOYHUKOB;

UCIIOJIb30BaTh TPHU  BBIMOJHEHUM Y4EOHBIX 3aJaHUN  Hay4dHO-
NOMYJIAPHYIO JIUTEpaTypy (U3NUECKOro COAECpKaHUS, CIPaBOYHbBIC
Marepualibl, pecypcbl ceth  MHTepHeT, BiageTh  NpPUEMAMHU
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus HMHPOpMAIIMU U3 OJHOM
3HAKOBOU CUCTEMBI B JPYTYIO;

c03/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOUYHUKOB (DU3UYECKOTO COJEpKAHUS,
yOJUYHO MIPEICTABIATh pe3yabTaThl MPOEKTHOMN 158105
UCCIIENOBATENBCKON JAEATEIBHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3YUYEHHBIN TMOHATUWHBIN anmapaT H3ydaemMoro pasjaena (U3MKud u
COMPOBOXK/IaTh BBICTYIUUICHUE MPE3CHTALUEH ¢ yd4€TOM OCOOEHHOCTEH
ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbHIE)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa
11 ®dusurka - Hayka o0 IpUpoJIe 2 https://m.edso0.ru/Z1V7L302N
1.2 du3nyecKne BeITNUYNHBI 2 https://m.edso0.ru/K5VOT6K4K
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS 2 https://m.edsoo.ru/UOY1EST7R
Hroro mo pazueny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BemecTa 1 https://m.edsoo.ru/W1D9YOC7F
BI)KEHHUE U B3aMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.edsoo.ru/A919P8S6R
BellleCTBa
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edso0.ru/Q6E9JOE6G
Hroro mo pazgeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl

3.1 MexaHnuecKoe ABUKEHUE 3 https://m.edso0.ru/S8Y6F5F7I

3.2 Wuepnus, Macca, MIOTHOCTh https://m.edso00.ru/C318B7U3M

3.3 Cuna. Bunpe! cun 14 1 https://m.edso0.ru/Q0M2I10R3Q
Hroro no paszneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q

[asnenue. [lepenaua naBneHust
4.1 TBEPIABIMU TEJIAMH, KUIAKOCTAMHU U 3 https://m.edso0.ru/X9P8J2M7R
ra3amu
4.2 JlaBneHue KuJaKoCTH 5) https://m.edsoo.ru/Z9F3WO0OR9Z
4.3 ATMoOcdepHOe TaBleHUE 6 https://m.edso00.ru/Q8S1E3W1Q
4.4 JlefiCTBHE JKUIKOCTH H rasa Ka 7 3 https://m.eds00.ru/XIN1QIT1K
IIOrPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHOCTb. JHEprus
5.1 PaboTa 1 MOIITHOCTH 3 https://m.edsoo.ru/Q5A4L8M8W
5.2 [IpocThie MEXaHU3MBI 5) https://m.edsoo.ru/P3H8TOG5W
5.3 MexaHudeckas SHEPTHsI 4 https://m.edsoo.ru/KOP8FIMS8I
Hroro mo pazgeny 12
PezepBHoe Bpemst 3 https://m.edso0.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KUIIACC

KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Paznes 1. TenuioBble iB1eHUA
11 CtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/FSE6H2VIR
1.2 TemuoBbIe npoiecchl 21 1 5 https://m.edsoo.ru/F712M902V
Hroro mo pazueny 28
Paznea 2. DuiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
2.1 JeKTpHHecKHe 3ap5£111)1. 3apsoieHHpIe 7 1 https://m.edso00.ru/B7Y8R9ABA
TeJa U UX B3aUMO/JICHCTBUE
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 7 https://m.edso0.ru/O5S3Y2N0J
2.3 MaruutHsbI€e SIBICHUS 6 1.5 https://m.edso0.ru/V2V6P6T3S
2.4 DNeKTpOMarHuTHas WHITYKITUS 4 https://m.edsoo.ru/\V7C3B4P8F
Hroro mo pazgeny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B71
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 145

I[TPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nen 1. Mexannueckue siBJ1eHHSA
M 0
11 CXAMITTICCROE ABIDRCHIE H CHOCODM! 10 1 https://m.edso0.ru/T8L5V2H4Q
€ro ONHCaHUA
1.2 BianmopericTBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edso0.ru/T0I6K2G3M
Hroro mo pazueny 40
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
2.1 MexaHunueckue KoaeOaHus 7 3 https://m.edsoo.ru/R914YOM6Z
2.2 MexaHu4ecKre BOJHBI. 3BYK 1 3 https://m.edso0.ru/I9K8U1NSM
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
One e e
3.1 JICKIPOMATHITTHOG Hoe 1 6 2 https://m.edsoo.ru/E309B1Z2L
AIIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA https://m.edso0.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI https://m.edso0.ru/Z8D1B7T0OV
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 2 https://m.edso00.ru/Z9X0C2NOL



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Hroro no pazneny

15

Paznena 5. KBantoBble iBJIeHUA

n
5.1 CHYCRAHHE 1 HOTIOMerte caeta 4 1 https://m.edso0.ru/R6VAITVES
aTOMOM
5.2 Ctpoenue aToMHOTO siipa https://m.edsoo.ru/L3EOT6R2Q
5.3 SnepHble peakiuu https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOYJIb
[ToBTOpeHue u 06o0ImIEeH e
6.1 conepkanus Kypca pusuku 3a 7-9 9 2 https://m.edso00.ru/07S0Z6M3lI
KJiacc
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 27

I[TPOTPAMME



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupobl.
DU3NYECKUE SBICHUS

https://m.edso0.ru/DOC8D7T0T

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

https://m.edsoo0.ru/D403V3C4E

duznuecKkue BEITMUYNHBI U UX
W3MEpeHHE

https://m.edsoo.ru/A5L5F2X3M

Ypok-uccienoBanue
"N3mepenue TeMneparypsl
[P TIOMOIIU KHUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TemnepaTrypsr"”

https://m.edsoo.ru/X5Y7T7W7L

Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKU
W3Y4aloT MPUPOTY.
EcTtecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanne
(bu3MYECKUX SABICHUHN C
MOMOIIBIO MOJIeIeH

https://m.edso0.ru/S4G5Z7W4R



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R

Ypok-uccnenoBaHue
"[IpoBepka runoTessl:
JTAIIbHOCTH MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, UeM OOJIBIIE
BbICOTA ITycKa"

https://m.edso0.ru/G5G3K2T6F

CrpoeHue BemiecTna.
OnkITEI, JOKA3EIBAIOIIIE
JTUCKPETHOE CTPOCHUE
BEIICCTBA

https://m.edsoo.ru/\W9U7W3M3Y

JIBMyKeHHEe JyacTHll BEIecTBa

https://m.edsoo.ru/F6 Y6C1WOU

Ypok-uccienoBanue
«OnBITEI IO HAOTIONEHUIO
TEIIJIOBOTO PACIIUPEHUS
ra3oBy

https://m.edsoo.ru/E5M4S0P3|I

10

ArperaTHbI€ COCTOSIHUS
BEIECTBA

https://m.edsoo.ru/J7M9P7C5R

11

B3aumocss3p Mexy
CBOMCTBaMH BEIIECTB B
Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
aTOMHOMOJIEKYISPHBIM
ctpoeHueM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI

https://m.edsoo.ru/W5H7U3F9Q

12

MexaHnueckoe JIBHKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JBHKECHUE

https://m.edsoo.ru/R7JOL1Y2Z



https://m.edsoo.ru/G5G3K2T6F
https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z

13

Cxopoctb. Equnuiist
CKOpPOCTH

https://m.edsoo.ru/R4J1R8C0OD

14

Pacuer nytu u BpemeHn
JBAKECHHUS

https://m.edsoo.ru/N0Z2K8U7M

15

Wuepuus. 3akoH HHEPIUH.
B3anmopelictBue ten kak
MIPUYMHA U3MEHEHUS
CKOPOCTH JIBUYKEHUS Tell

https://m.edso0.ru/A3L5S3L4X

16

IlnoTHOCTH BemiecTsa.
Pacuer maccel 1 00beMa TETA
10 €ro IUIOTHOCTH

https://m.edsoo.ru/\VV6Z9Y5B6W

17

JlabopaTtopHnas pabota
«OrnpeneneHue mIOTHOCTH
TBEPJIOTO TETA»

https://m.edso0.ru/S7G8L8POD

18

Pemrenue 3agaud mo reme
"IInoTHOCTE BemiecTna'

https://m.edsoo.ru/M310LOM4V

19

Cuia KaK XapaKTepUCTHUKA
B3auMoaeiicTBug ten. Cuna
ynpyroctu. 3akoH I'yka

https://m.edsoo.ru/J7T1MOS8L

20

JlaGopaTopHas pabota
«M3ydenue 3aBUCUMOCTH
pactsbkeHus (nedopMariim)
MPY)KUHBI OT IPHUIIOKCHHOM
CHIIBI»

https://m.edso0.ru/U8G2K4X2X

21

SIBnenne tarorenus. Cuia
TAXKCCTH

https://m.edsoo.ru/VOK3R1J4C



https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C

22

CBsi3b MEXY CHIION TSXKECTU
u Macco Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna tskectr"”

https://m.edsoo.ru/L416S5C6B

23

Cuna TsKecTH Ha Ipyrux
maHeTax. Pusnyeckue
XapaKTePUCTUKH TUTAHET

https://m.edsoo.ru/J3P1JOR6G

24

Nsmepenue cui.
Junamomertp

https://m.edsoo0.ru/H6B5Z7S7H

25

Bec Ttena. HeBecoMmocTh

https://m.edsoo.ru/T1A7G9TOW

26

CrnosxeHue IByX cuil,
HAMpaBJIEHHBIX MO OJTHOM
npsMoil. PaBHoneicTByOAs
CHII

https://m.edsoo.ru/M7B5G5Q1S

27

Pemrenue 3agaud mo reme
"PaBHOxeiicTBYyIOIIAsA Crt"

https://m.edso0.ru/S9S0A2G8G

28

Tpenue ckonbxeHus: u
TpeHue nokosi. TpeHue B
MIPUPOJIE U TEXHUKE

https://m.edsoo.ru/Y5Z22X9T0D

29

JlaGopaTtopHas pabota
«3yuyeHne 3aBUCUMOCTHU
CHWJIBI TPEHUS CKOJIbKEHHS OT
CHJIBI IaBJICHUS U XapakTepa
COTIPUKACAOIIUXCS
IOBEPXHOCTEMN

https://m.edso0.ru/S405T2N2I



https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I

30

Pemenue 3anau Ha
OIpeeIcHue
PaBHOJEHCTBYIOIIEH CHJIIbI

https://m.edsoo.ru/S8X3Z8E8N

31

Pemenue 3agau no remam:
«Bec tenay, «['paduueckoe
n300pakeHue cn, «CHIb,
«PaBHOAEUCTBYIOIIAS CHAIDY

https://m.edso0.ru/K9T0Z801]

32

KonTponsnas pabora no
TeMaM: «MeXaHHndecKoe
IBIDKEHHEY», «Macca,
IUIOTHOCTEY, «Bec Temay,
«I"padpuyeckoe n3o0pakeHne
cry, «CHIBI»

https://m.edsoo.ru/U4Y0Y4M9Z

33

JaBnerune. CiocoObl
YMCHBIIICHUS U YBEITUYCHUS
TABJICHUS

https://m.edsoo.ru/P5F1P3P1A

34

JlaBieHue raza. 3aBUCUMOCTD
JaBJICHHM ra3a oT 00bEMa,
TEeMITepaTyphl

https://m.edsoo.ru/J5Q5Q3A7S

35

[lepenaua naBneHus
TBEPJBIMU TEIIAMH,
JKUAKOCTSIMM U Fa3aMH.
3axoH Ilackains

https://m.edsoo.ru/S8M41516V

36

Z[aBJ'IeHI/Ie B XKUJKOCTH U
ra3c, BbI3BBAHHOC JeNCTBUEM
CHIJIBI TAXKCCTHU

https://m.edsoo.ru/P9T7U910W



https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W

37

Pemrenue 3aga4d mo reme
«JlaBlieHUE B )KUJAKOCTH U
rase. 3axoH Ilackamsy

https://m.edsoo0.ru/P3Z4T7X2H

38

CooOlmarommecs: CoCyIbl

https://m.edsoo.ru/D1L8K5Z1E

39

I'mppaBinueckunii mpece

https://m.edsoo0.ru/Q8I13F1N2H

40

Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHBIM HACOC

https://m.edsoo.ru/Y2F9W6NGE

41

Atmocdepa 3emin.
[TpuauHEI CyIecTBOBaHUS
BO3IYIITHOM 000JIOUKH
3emin. 3aBUCHMOCTD
aTMOC(hEepHOTO JAaBJICHUS OT
BBICOTHI HaJT YyDOBHEM MOPSI

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3myxa. ATmocdepHoe
JIaBIICHHE

https://m.edsoo.ru/V6J0G1D0OV

43

N3mepenue atmochepHOro
naBieHus. OnpIT
Toppuuenau

https://m.edsoo.ru/G3J5F2U1A

44

3aBUCHUMOCTb aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJI
ypOBHEM MOps

https://m.edsoo.ru/A3S9J5MO0OP

45

BbapomeTtp-anepou.
ATMocdepHOe 1aBIeHUE Ha
Pa3IUYHBIX BHICOTAX

https://m.edsoo.ru/W502H6F5V

46

Pemenue 3anau no teme
"ATtmocgepHoe naBieHue"

https://m.edsoo.ru/H5HOV1T3P



https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P

47

JlelicTBUE )KUJIKOCTH U Ta3a

Ha NOTPYKEHHOE B HUX TEJIO.

ApxumeznoBa cuia

https://m.edsoo.ru/E2P8Y714Z

48

Jlaboparopuas paboTa
«Ornpenenenue
BBITAJIKUBAIOIIEH CHIIBI,
JIEMCTBYIOIIEN HA TEJIIO,
MOTPYKEHHOE B JKHJIKOCTHY

https://m.edso00.ru/X6V4Q6P8Z

49

JlabopaTtopHnas paboTa 1mo
teMme «HccienoBanue
3aBHCHMOCTH Beca Tejia B
BOJIe OT 00BEMa
MOTPYKEHHOM B KUJIKOCTh
4acTH Tena»

https://m.edso00.ru/S210KON5P

50

IInmaBanue Ten

https://m.edso0.ru/P2K8C006X

51

JlaGopaTtopHnas pabota
"KoncrpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
OmpeieNicHue e€
rpy3010AbEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenue 3agau no remam:
«IInaBanue CYIOB.
BO3,HYXOHJ'IaBaHI/Ie»,
«Z[aBJ'IeHI/Ie TBEPABIX TCII,
JKHJIKOCTEH U Ta30B»

https://m.edsoo.ru/A9D2Q8A3H

53

Mexanuyeckas pabota

https://m.edsoo.ru/C2M3D5Y4L



https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L

54

Moutsocts. Equnuiist
MOIITHOCTH

https://m.edsoo.ru/H8Y9KOX2T

55

Ypoxk-uccnenopanue "Pacuér
MOUIHOCTH, pa3BUBAEMOMN
IIpH NOobEME 1O JIeCTHULIE"

https://m.edsoo.ru/T7G0J7WS5I

56

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cui Ha
pbryare

https://m.edso0.ru/B3U9T8M3K

57

KonTpossHas pabora no
TeMe «/laBieHue TBEpabIX
TeJl, )KUIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ROTOHON1C

58

PesepBubiit ypok. Pabora ¢
TEKCTaMU TI0 TeMe
«/laBnenue TBEPABIX TEN,
KUAKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/W1T0B1B8U

59

Poruaru B TexHuke, ObITY U
npupoae. JlaboparopHas
paborta «VccnenoBanue
yCIIOBUM paBHOBECUS
phIuara»

0.5

https://m.edsoo.ru/R5K100HIK

60

Pemienue 3amad no teme
«YcnoBus PaBHOBCCHA
pbraara»

https://m.edso0.ru/L5G5Q2K80



https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O

61

Koadduuuent noseznoro
JNEUCTBUSI MEXaHU3Ma.
Jlaboparopuas paboTa
«M3mepenune KIIJI
HAKJIOHHOM IIJIOCKOCTH

0.5

https://m.edsoo.ru/J4K7Z6J21

62

Pemrenue 3agad mo reme
"Pabota, momuocts, KITJ["

https://m.edso0.ru/Z8Y8D0OL2Y

63

Mexanndeckast SHEpTHsl.
Kunernueckas u
MTOTEHIAJIbHAsL SHEPT UL

https://m.edso00.ru/P4V40409T

64

3aKOH COXpaHEeHUs
MEXaHUYECKON IHEPTUN

https://m.edsoo.ru/LON7T0D9C

65

YPOK-3KCIIEpUMEHT IO TEME
"DKCepuMEHTAIbHOE
ompeeseHue N3MCHEHUS
KUHETHUYECKOMN U
MMOTEHIIUAILHON YHEPTUU TIPH
CKaTBIBAaHMH TeJIa IO
HaKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

KounTponsnas pabora no
Tteme «PaboTa 1 MOIIHOCTb.
DHeprus»

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHriit ypok. Pabora ¢
TEKCTAaMU II0 TEME
"MexaHn4ecKkoe OBHKeHHe"

https://m.edsoo.ru/J4Y7W4R4Z



https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z

PezepHblii ypok. Pabora c

68 TexcTamu 1o teme "Pabora. 1 https://m.eds00.ru/A5Z2G6YIM
MoiHoCTb. DHEprus"
OBIIEE KOJJMYECTBO YACOB 68 12

10 [TPOT'PAMME



https://m.edsoo.ru/A5Z2G6Y9M

8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yYeHusl

DJIeKTPOHHBbIE NU(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPUU U UX OTBITHHIE
TTOITBEPOK ICHUSI

https://m.edsoo.ru/11L6W5X0Z

Macca u pazMep aTOMOB H
MOJIEKYJ

https://m.edsoo.ru/P7F6L4R6L

Moaenu TBEpAOTO, JKUIKOTO
1 Ta3000pa3HOT0 COCTOSTHUM
BEIIECTBA

https://m.edsoo.ru/N9T7D1S1F

OOBbsicCHEHUE CBOMCTB
TBEPIOTO, )KUIKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIECTBA HAa OCHOBE
MTOJIOKCHHUI MOJICKYJIIPHO-
KHHETHYECKOM TeOpruu

https://m.edsoo.ru/L6X9P7X3M

Kpucrammmaeckue u
aMmopdHBbIC Tea

https://m.edsoo.ru/H6W20Q8V5D

CMmaunBaHue u
KanWJUIIPHOCTb.
[ToBepxHOCTHOE HaTsKEHUE

https://m.edsoo.ru/M209B3R1L



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L

TennoBoe pacmmpeHue u
CIKaTHe

https://m.edso0.ru/J7T1T5C3B

Temneparypa. CBs3b
TEMIIEPaTypPhl CO CKOPOCTHIO
TCIIJIOBOT'O IBMXXCHUA YaCTHUI]

https://m.edsoo.ru/C9P4B3B3E

Bnyrpennss sHeprus.
CriocoObl U3MEHEHM S
BHYTPEHHEUN SHEPTUHU

https://m.edso00.ru/F1S701S9X

10

Buael Tenonepenaun

https://m.edsoo.ru/R8O0E4G2]

11

Ypok-koHpepeHIus
"[IpakTnueckoe
HCIO0JIb30BAHNE TETUIOBBIX
CBOMCTB BEIECTB U
MaTepHajIoB B IEJAX
sHeprocoepekeHus"

https://m.edsoo.ru/ROD8O9V0Q

12

KomnyecTtBo TEILUIOTEIL.
V nenpHasg TEIUIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHEHHE TEIIJIOBOTO
Oananca. TerutooOMeH u
TEIIOBOC PaBHOBECHE

https://m.edsoo.ru/E7TR9C6G1Q

14

JlaGopaTtopHas pabota
"UccneqoBanue IBICHUI
TerooOMeHa pu
CMEUIMBAHUM XOJIOJHOU U
ropsiaei Boasl"

https://m.edsoo.ru/Q8R9C6H2R

15

PacuyeT xoamMuyecTBa TEMIOTHL,
HEO00XO0IUMOTO I

https://m.edsoo.ru/X8H6J1WOY



https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y

HarpcBaHus TCJia U
BBLACIACMOI'O UM IIPpU
OXJIAXKJICHHUH

16

JlaboparopHas paboTa
"Onpenenenue yaeiabHOM
TETUTIOEMKOCTH BerecTBa"

https://m.edsoo.ru/H4V7Q308C

17

DHeprus ToIuBa. Y ienbHas
TEIUIOTa CTOPaHUs

https://m.edsoo.ru/M8M5Z74K6B

18

[InaBneHne n oTBEpAECBaHUE
KPUCTAIIIMYECKUX TeJl.

VY nenbHas Temiora
JIaBJICHUS

https://m.edsoo.ru/D3W3A402I1

19

JlaGopaTtopHnas pabota
"Onpenenenune yaeabHON
TEIJIOTHI IIaBJICHU Jbhaa"

https://m.edsoo.ru/G8POHO0X5B

20

[TapooOpazoBanue u
KoHeHcanus. Mcmapenue

https://m.edsoo.ru/V4Y0X803H

21

Kunenue. Y aenpHas Terwiora
nmapooOpa3oBaHHs U
KOHJEHCAIMU. 3aBUCHMOCTh
TEMIEPATYpPbl KUTICHUS OT
aTMOc(hepHOTO JTaBJICHHS

https://m.edsoo.ru/I6M5B7X7T

22

BraxHocTh Bo3myxa.
JIaGoparopHas paboTa
"Onpenenenue
OTHOCHTEJIbHOM BIQXKHOCTH
BO31IyXa"

https://m.edsoo.ru/NOG6H8C2D



https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D

23

Pemenue 3amay Ha
OIPENEIIEHUE BIIAJKHOCTH
BO3/yXa

https://m.edsoo.ru/D0J8G4K8H

24

[MpuHIIMTIBL PAOOTHI
TETUTOBBIX JIBUTATEICH.
[TapoBas TypOuHa. /IBurarens
BHYTPEHHETO CTOpaHUs

https://m.edsoo.ru/J7B1B5E5E

25

KII TermoBoro nBurartes.
TennoBsie qBUTATENH U
3al[uTa OKpYKarolel cpeibl

https://m.edso00.ru/S8A4K7F3F

26

3aKOH COXpaHEHUS 1
IIpEeBpAILEeHUs SHEPTUU B
TETIJIOBBIX MTPOIIECCax

https://m.edsoo.ru/ION7C7D7I

27

[ToaroToBka Kk KOHTPOJIBLHOM
pabore o Teme "TermmoBsie
sBieHus. M3Menenue
arperaTHbIX COCTOSTHUI
BemecTra"

https://m.edsoo.ru/F2Z3K2F2D

28

KonTtponpHas paboTa o teme
"TennoBrie ABJICHUS.
M3meHeHue arperaTHbIx
COCTOSIHMHU BeriecTna"

https://m.edsoo.ru/EQI6W3U2P

29

DnexTpusaius Ten. J[Ba poga
ANEKTPUUECKUX 3apSAI0B

https://m.edsoo.ru/U7V1TOV7Z

30

Ypok-uccnenoBaHue
"OnexTpuzanus Ten

https://m.edsoo.ru/L9VOY8N9IC



https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C

WHAYKIHUEN U IIPU
CONIPUKOCHOBEHUU"

31

B3aumopeiicterue
3apsSUKCHHBIX TeJl. 3aKOH
Kynona

https://m.edsoo.ru/H2R1J1U60

32

DNEeKTPUYECKOE TOJIE.
HanpsixeHHOCTB
BIEKTPUYECKOTO MOJIS.
[TpunIMI cynepno3uiuu
AIEKTPUYECKUX TOJIEH

https://m.edso0.ru/Z5Q3S3U0K

33

Hocwurenu snekrpruecknx
3apsa0B. DJIEMEHTAPHBIN
3apsa. CtpoeHue atoma

https://m.edsoo.ru/X6W509K0K

34

[IpoBOTHUKY U TUAJIEKTPUKH.
3aKOH COXpaHEHHUS
ANEKTPUYECKOTO 3apsia

https://m.edsoo.ru/J1F4AR7N4F

35

Pemrenue 3agau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3aPSAI0B

https://m.edsoo.ru/1408N8X00

36

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHSL.
HcTouHUKH 2IEKTPUIECKOTO
TOKAa

https://m.edso0.ru/O7T7Y419]

37

JlericTBUA 3IIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/N6K2P6Q3U

38

Ypok-uccnenoBaHue
"JleficTBHE IEKTPUUECKOTO

https://m.edsoo.ru/T1K3V1X2Y



https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y

I10JIs1 Ha IIPOBO/IHUKH U
TUBIIEKTPUKH"

39

DNEeKTPUUYECKUM TOK B
MeTajliaX, KUJAKOCTIX U
razax

https://m.edsoo.ru/N4C3B6K8W

40

DneKTpuyecKas 1enb U e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/P5G1A0W5SN

41

Cuna toka. JIaboparopHas
pabora "U3mepenue u
pEryJIMpOBaHUE CHIIBI TOKA"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DIIEKTPUYECKOE HAIIPSKEHUE.
BoabsTmeTp. JIabopaTopHas
pabota "U3mepenne u
peryaupoBaHue HanpsKeHus'

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTuBieHre MPOBOJHHKA.

VY enpHO€ CONpOTUBIICHUE
BEIIECTBA

https://m.edso0.ru/E3Z8S70Q2Z7

44

JlaGopaTtopHnas pabota
"3aBUCHUMOCTD
ANEKTPUYECKOTO
COMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, IJIOUIaAx
MOTIEPEYHOTO CEYCHHUSI U
Marepuana"

https://m.edsoo.ru/P7S2L1M2M

45

3aBUCUMOCTH CUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma i
ydacTka [enu

https://m.edso0.ru/D8J5G7Q5S



https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa M HAIPSDKEHUS Ha
pesucrope"

https://m.edsoo.ru/R7A5G0I8N

47

IlocnenoBaTennpHOE U
rapaieTbHOE COCTUHECHUSI
HpOBO)IHI/IKOB

https://m.edsoo.ru/A7Q8Y5P7B

48

JlaGopaTtopnast pabota
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MIOCJIE0BATEILHOM
COCIMHEHUH JIBYX
pe3uctopon"

https://m.edso0.ru/M1C7Z27D9S

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuna ajist
CHJIBI TOKA MPH
napajyuieIbHOM COEAMHEHUU
pe3ucropon"

https://m.edsoo.ru/D3J6R8NGE

50

Pemenue 3amau Ha
IIPUMCHCHHUC 3aKOHA OmMma JJIA
Pa3JIUIHOr0o COCAMHCHUA
IIPOBOAHHUKOB

https://m.edsoo.ru/A7SOW2R1W

51

Paborta 1 MOIIIHOCTH
3NEKTPUUECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/E4A2Z3D7T



https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T

52

JlaboparopHas paboTa
"Onpeznenenne pabOTHI U
MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/E2P6V8C3Q

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/R7F2V1B5T

54

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

https://m.edso0.ru/Z0C9C1M8S

55

Ypok-uccienoBanue
"U3yueHune noneu
HOCTOSIHHEIX MarHuTOB"

https://m.edsoo.ru/I1K1R5T7B

56

MarsuTHOE IoJIE.
MarauTHOE 1oJie 3eMIIH U
€ro 3HaYeHHE IS KU3HH Ha
3emie

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroroBka Kk KOHTPOJBHOMN
pabore 1o Teme
"DnexkTpuuecKue 3apsbl.
3apsiKeHHBIE TeJla U UX
B3aUMO/ICHCTBUSI.
[TocTOSsIHHBIN AIIEKTPUUYECKUI

n

TOK

https://m.edsoo.ru/L5D2EQ0L40

58

KonTposneHas paboTa o teme
"DneKkTprudecKue 3apsampl.
3apsKEHHBIE TEJIa U UX

https://m.edso0.ru/G7X7C706X



https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X

B3aUMOJCHCTBUS.
[TocTOSHHBIN 2IEKTPUYECKUN
Tok" / Bcepoccuiickas
poBepoYHasi pabora

59

PesepHblii ypok. Pabora c
TEKCTaMH TI0 TeMe
"[MocTosiHHBII
ANIEKTpUYECKHil TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/F5D8D9T8N

60

OmnsiT DpcTena. MarautHoe
I10JI€ AJIEKTPUYECKOTO TOKa
MarauTHO€E 10JI€ KaTYIIKH C
TOKOM

https://m.edso0.ru/T9L1S9K0Q

61

[Ipumenenne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydenue nencTBUs
MarHUTHOTO IOJIS Ha
MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/M8VINSDOL

62

DeKTpoIBUTATEND
MIOCTOSIHHOTO TOKa.
Hcnons3oBanue
3JIEKTpOJBUraTesieil B
TEXHUYECKUX YCTPOHUCTBAX U
Ha TpaHCIIoOpTe.
JIaGoparopHas paboTa

https://m.edsoo.ru/J1V7A7C2I



https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I

"KoHcTpyupoBanue u
n3ydeHue paboTbl
3eKTpoABUTaresns”

63

OmnbrTer @apages. 3aKoH
3IIEKTPOMArHUTHOU
neaykuu. [Ipasuio Jlenna

https://m.edsoo.ru/ESL8MOH4W

64

OnekrporeHeparop. CrocoOs
MTOJTYYEHUS MIEKTPUIECKON
SHEPTrUH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX
HCTOYHUKAX SHEPTUU

https://m.edsoo.ru/F8H8WIRSI

65

[ToaroToBka Kk KOHTPOJIBHOM
pabote 1Mo Teme
"DnexkTpuyueckue u
MarHuTHBIC SIBJICHUS"

https://m.edsoo.ru/G1L3L2X7L

66

KonTtponsHas padoTa o tTeme
"DnexkTpuuecKue u
MAarHuTHBIE SBJICHUSA"

https://m.edsoo.ru/Y2X8R3FON

67

PeseprubIit ypok. Pabora ¢
TEKCTaMH 110 TEME
"Tennoseie aBacHUT"

https://m.edsoo.ru/J1J3F9B6T

68

PesepsHriit ypok. PaGora ¢
TEKCTaMH 110 TEME
"MarauTHbIe sBJICHUS"

https://m.edsoo.ru/P912D8KOW

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

145



https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/FAG6C1M7F

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO IBWKEHUS

https://m.edsoo.ru/N5C9F5F5F

PaBHOMEpHOE
prlMOJ’IHHGfIHO@ JBHUXXCHUEC

https://m.edsoo.ru/Y4X4H7N6C

HepaBunomepHnoe
MPSIMOJTMHEHHOE IBIIKCHHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTH

https://m.edsoo.ru/\V9U7B4D1Z

[Ipsimonunelinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/JOP612R0H

CkopocTh NPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nsuxenus. ['paduk ckopoctu

https://m.edsoo.ru/M9E114S5N

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHUs
TeJa IPU PaBHOYCKOPEHHOM

https://m.edso0.ru/O0P8S4C1J



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J

JIBIKEHHUH 110 HAKJIOHHOU
miockoctu"”

CB00OOHOE TTaICHUE TEIL.

8 https://m.eds00.ru/J9Y322J1G
Oumertel ["anunes
PaBHOMEpHOE NBUXKEHHE 11O
okpyxxHoCTH. [lepnon n

9 gacToTa OOpaIeHusl. https://m.edsoo.ru/R8K1UILAL
JIuneliHas u yrioosas
CKOPOCTH

10 Hentpoctpemmrensroe https://m.edsoo.ru/ASO9K1NOU
YCKOpEHHUE
[IepBsiii 3ak0H HproTOHA.

11 https://m.edsoo.ru/H6G2I17N4R
Bexkrtop cuiibl
B 7 H .

12 ropout ?:aKOH blotona https://m.edsoo.ru/F8S7N1T5N
PaBHonelicTByIOIIAs cHIla
T % H .

13 PETHIL 3aKOH HPIOTOHA https://m.edsoo.ru/S5W4B2VOR
Cynieprio3unus Cui
Pemrenue 3agau Ha

14 MIPUMEHECHHE 3aKOHOB https://m.edsoo.ru/X4E7S7E6C
Hrrotona

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
P

16 CHICHHC 3a/1a% 10 TeMe https://m.edsoo.ru/NIN5UOH10
«Cuna yrnpyroctu»
JIaGoparopHas paboTa

17 «OnpeneneHue KeCTKOCTU https://m.edso0.ru/JOR6G3A10

MPYKUHBDY



https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O

18

Cuna tpenus

https://m.edsoo.ru/X7J9P9S8E

19

Pemrenue 3agad mo reme
«Cuina TpeHus»

https://m.edsoo.ru/Z7K60Q4V2V

20

Jlaboparopuas paboTa
"Onpenenenue

ko3¢ dumeHTa TpeHus
CKOJIbKeHUs"

https://m.edsoo.ru/U5B6R1V0Z

21

Pemrenue 3agad mo reme
"3axonbl Herorona. Cuita
ynpyroctu. Cuna tpenus"

https://m.edsoo.ru/B6USW9A8Z

22

Cunna TsDKeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
nagcHus

https://m.edsoo.ru/D9E4E9I2Z

23

Ypoxk-koHpepeHus

" JIBUKEHHE TEJT BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanaktuxn"

https://m.edsoo.ru/T414P7P8W

24

Pemtenue 3agay no reme
"Cuna TSOKECTH U 3aKOH
BCEMUPHOIO TATOTCHUS"

https://m.edsoo.ru/Z7P614D6B

25

[TepBas kocmuueckas
ckopoctb. HeBecoMocTh u
neperpy3ku

https://m.edso0.ru/Q3T3V3Z0Y

26

PaBHOBecue mMaTepuanbHOW
TOYKH. AOCOTIOTHO TBEPIOE

https://m.edsoo.ru/P1A7D407W



https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W

teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
enTp TsKECTH

27

PaBHOBECHE MaTepuaIbHO
TOYKHU. AOCOJIFOTHO TBEPI0E
teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTtp TsKECTH

https://m.edsoo.ru/HOW1S5W8T

28

Pemrenue 3agad mo teme
"MowmeHT cunsl. LlenTp
TsDKecTH"

https://m.edso0.ru/B8T6J2J6K

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
"MexaHn4ecKoe IBUKECHHUE.
Bsaunmoneiictue Tea"

https://m.edsoo.ru/15X6B0B1I

30

KonTtponpHas padoTa o teme
"MexaHn4ecKo€e IBUKECHUE.
Bsaunmoneiictue Tea"

https://m.edsoo.ru/W1V8P6V3B

31

Nmnynsc tena. Ummynsc
CHJIBL. 3aKOH COXpaHEHMS
HMITYJIbCA. YIIPYroe U
HEYIPYroe B3aUMOJIECHCTBHE

https://m.edsoo.ru/D5U2T9J5B

32

Pemienue 3a1a4 no reme
"3aKk0H cOXpaHEHUs
nMmIyiasca'

https://m.edsoo.ru/M6H4V1Q6L



https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L

33

VYpoxk-koHpepeHuus
"PeakTuBHOE JBM)KEHUE B
MIPUPOJE U TEXHUKE"

https://m.edsoo.ru/N2S4U5J8T

34

Mexanndeckas pabota u
MOII[HOCTh

https://m.edso00.ru/S3V3B4V1T

35

PabGoTta cunibl TSDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/N6N9E3J4U

36

JlabopaTtopHnast pabota
«Omnpenenenue pabOTHI CHITBI
TPEHHSI IPU PABHOMEPHOM
JIBUKCHHH TeJa 10
TOPU30HTAIBHON
MTOBEPXHOCTH»

https://m.edso00.ru/J1G1B4T20Q

37

CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUS

https://m.edsoo.ru/C2V7B6E2I

38

Kunernueckas sneprusi.
TeopeMa 0 KHUHETUYECKOI
SHEPruu

https://m.edso0.ru/J3T8L3D5T

39

3aKoH COXpaHCHU DHEPTHU B
MCXaHUKC

https://m.edsoo.ru/M8VOW3W3F

40

JlaGopaTtopHas pabota
«M3ydenue 3akoHa
COXpaHCHHUS SHEPT UM

https://m.edso0.ru/M3S2Y8J1H

41

KonebarensHoe JABHKCHHUC U
€T0 XapaKTCPpUCTUKHU

https://m.edso0.ru/S2N5G8W2K



https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K

42

3aryxaroimue KojaeoaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pes3onanc

https://m.edsoo.ru/N3SOW1U5E

43

Marematnueckui u
MPY>KUHHBIA MasITHUKA

https://m.edsoo.ru/I9M614R7Z

44

Ypok-uccnenoBanue
«3aBUCHUMOCTH TIEpHOJIA
KOJIeOaHUM OT KECTKOCTH
MPYKUHBI K MacChl TPy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/L4We6V5Y9U

46

JlabopaTtopHnas pabota
«OmnpezeneHne 4acToThl U
nepuoja KojieoaHui
MPYKHUHHOTO MasiTHHKA

https://m.edsoo.ru/D4T9R1F5R

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia Kojiebanui rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacChl Tpy3a»

https://m.edso0.ru/S4M7L4W3V

48

MexaHn4ecKye BOJIHBI.
CBolicTBa MEXaHHYCCKHUX
BoJiH. [IpoosibHBIC 1
MOIEPEYHbBIE BOIHBI

https://m.edsoo.ru/B2F6X2X0R

49

VYpoxk-koHpepeHuus
"MexaHn4eCcKHUE BOJHEI B

https://m.edsoo.ru/W1W0M9JOM



https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M

TBEpAOM Teie. CelicMuueckue
BOJIHBI"

50

3BykK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

https://m.edsoo.ru/A7R9U7S7Q

51

Ypok-uccienoBanue
"HabmtoieHue 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

I'poMKoOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKUHI
pe30HaHC

https://m.edsoo0.ru/J1IR2M3Q3W

53

Ypok-koHpepeHus
"VnbpTpa3Byk U HH(QpPa3ByK B
NpUPOAE U TEXHUKE"

https://m.edsoo.ru/U3W9Q7R9S

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
COXpaHEeHUsA. MeXxaHn4eCcKue
KoaeOaHus U BOJIHEI"

https://m.edsoo.ru/F8M2Q6T5V

55

KounTponbnas pabora o teme
"3aKOHBI COXpaHEHHUS.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

https://m.edsoo.ru/V4G6V1F4Q
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9J'IeKTpOMaFHI/ITHOC I10JIC.
BHCKTpOMaFHI/ITHLIC BOJIHBI

https://m.edso0.ru/U6Q7S6X6F

57

CsoiicTBa QJICKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/K7B7Z24W6C
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Ypok-koupepenmus "Llkana
3JIGKTpOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanne
3JIGKTpOMaFHI/ITHI)IX BOJIH IJIs
COTOBOH cBs3U"

https://m.edsoo.ru/SOU6R8I1C
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Ypok-uccnenoBanue
"N3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
MTOMOTIIHI0 MOOHIIBHOTO
tenedona"

https://m.edsoo0.ru/T3R1R0CSI

60

Pemenue 3agag Ha
ONPEIEICHUE YACTOThI 1
JUTUHBI AJIEKTPOMAarHUTHOM
BOJIHBI

https://m.edsoo.ru/Q2V5N7R5J]

61

DneKTpOMarHuTHas pupoa
cBeta. CKOpPOCTh CBETA.
BoaHoBEIEe cBOiCTBa cBETA

https://m.edsoo.ru/S1UOF1L6Y

62

Hcrounuku cBera.
[Ipsimonunelinoe
pacrpocTpaHEHHE CBETA.
3armenust Connua u JIyHsl

https://m.edsoo.ru/Q8A4S9T4J

63

3aK0OH OTpaXEHUS CBETA.
3epkaia. Pemenue 3a1a4y Ha
MIPUMEHEHHE 3aKOHa
OTPAKEHHUS CBETA

https://m.edsoo.ru/Z5A3H2U4R

64

HpeHOMJIeHI/Ie cBeTa. 3aKOH
MpEIOMIICHUS CBCTA

https://m.edsoo.ru/M2H2C8U4S
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[TosiHOE BHYTpEHHEE
OTPa’KEHUE CBETA.
Hcnonp30BaHuE IMOJTHOTO
BHYTPEHHETO OTPaXXECHUS B
OINTHYECKUX CBETOBOIaX

https://m.edso0.ru/N4S3P8EQT

66

JlabopaTtopHnast pabota
"UccmenoBanue 3aBUCHMOCTHU
yTiia TPEIOMIICHUS CBETOBOTO
Jyda OT yIJia MajcHus Ha
rpanuie "Bo3ayx-cTekyio""

https://m.edso00.ru/S3DING6TLT

67

Ypok-koHpepeHIus

"M cnoap30BaHNE OJIHOTO
BHYTPEHHETO OTPAKCHUS:
CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBS3b"

https://m.edsoo.ru/YOT3K7BON

68

JInnsel. OnTryeckast cuia
JIMH3BI

https://m.edsoo.ru/17VVON3C6C

69

[TocTpoenne n3obpakeHui B
JIUH3aX

https://m.edsoo.ru/K6Z010T2C

70

JlaGopaTtopHnas pabota
"Onpenenenue GoOKycHOTO
PacCTOSIHUS U ONITUYECKOU
CHUJIBI COOMPAIOIIEH JTUH3BI"

https://m.edsoo.ru/I8J5C1E2F

71

VYpoxk-koHpepeHuus
"OnTuueckue JUH30BBIE
npubops"

https://m.edsoo.ru/X3H910W7U
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I'ma3 xak onruueckas
cucrema. 3peHue

https://m.edsoo.ru/R8M70Q511A

73

VYpoxk-koHpepeHuus
"leextor 3penus. Kak
COXPaHUTH 3peHue"

https://m.edsoo.ru/N6D1A6Z30

74

Paznoxxenue 6enoro csera B
cnektp. OnbiTel HproTOHA.
CrnosxeHune CeKTpaJIbHbIX
uBeToB. [{ucnepcus cBera

https://m.eds00.ru/G60601H6Y

75

JlabopaTtopHnast pabota
"OnBITHI IO Pa3JI0KEHUIO
0enoro CBeTa B CIEKTP U
BOCIIPUSTHIO LIBETA
MPeIMETOB MPHU UX
HaOJII0ICHUH Yepe3 I[BETOBbIE
bunpTpH"

https://m.edsoo.ru/R7U7B4P1K

76

VYpoxk-npaktukym "BosiHOBBIE
CBOICTBa CBeTa: JUCIEPCHs,
uHTEephepeHIUs U
mudpakms”

https://m.edso0.ru/T2L4Z0X8T

77

Omnsitel Pesepdopaa u
IJIaHeTapHas MOJIENIb aToMa

https://m.edsoo.ru/X9G1Z811P

78

[Tocrynarer bopa. Moxnens
aroma bopa

https://m.edsoo.ru/A7C3C9B5V

79

Hcnyckanue v nornioueHue
cBeTa aToMOoM. KBaHTBHI.
JInnenyaTsle CIIEKTPBI

https://m.edso0.ru/C6Q6K4B0B
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Ypok-nIpakTUKym

80 "HabimtoieHue CieKTpoB https://m.edsoo.ru/USD5G7M30
HCITycKaHus'"

81 PannoakTUBHOCTE U €€ BHIBI https://m.edsoo.ru/E5V7FOP1X

82 CTpOCHHE aTOMHOTO 51pa. https://m.edso0.ru/GOA9Q8P4U
Hyxnonnas moxnens

83 PapoakTHBHEIe https://m.edsoo.ru/G2V8Z1Y8N
npeppatieHus. M30Tonsl
Pemmenue 3amay mo reme:

84 "PamnoaKkTUBHEIE https://m.edso0.ru/J7K2G5V5L
npeBpanieHus”

85 [Tepwo nomypacmana https://m.edsoo.ru/V3W7A9K3C
Ypoxk-koHbepeHus

86 "PAZIMOAKTHBHBIE M3y HCHIHS https://m.edso00.ru/T1S9P6I5I
B MPUPOJIC, METUITUHE,
TeXHHUKe"
SnepHbie peakuuu. 3aKOHbI

87 COXpaHEHUs 3apsII0BOTO U https://m.edso0.ru/N80O7SON3K
MacCOBOT'O YHCEII

88 DHEPIH CBA3H ATOMHBIX https://m.edso00.ru/Q4MOUOX5G
sinep. CBsI3b MacChl U DHEPTUHU

89 Pemterite sazat 1o TeMe https://m.edsoo.ru/I0OL0S3UW
"SAnepusie peakuuun"
Peakunu cuHTe3a U ieneHus

90 anep. lcrouHnku sHepruu https://m.edso0.ru/T3A7TIL9G

CouHiia 1 386311
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91

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTuKa.
JleiicTBUS palioaKTUBHBIX
W3JIyYECHHUI Ha KUBbIC
OpraHu3mal"

https://m.edsoo0.ru/X102Z5W30

92

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBbI€ siBIICHUS"

https://m.edsoo.ru/L9Y3H8I12X

93

KonTponbnas paborta o teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

https://m.edso0.ru/03Z8X0G5V

94

[ToBTOpEeHME, 060OIICHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "BzaumoneiictBue ten"

https://m.edso0.ru/G3Y700L6R

95

[ToBTOpEHME, 060OIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"TemnoBsie nmporecch”

https://m.edsoo.ru/1I8U6K308L

96

[ToBTOpEHUE, 00OOIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TerioBeIX aBurarencii”

https://m.edsoo.ru/11C611U0W

97

IToBTOpenue, oboOIIeHNE.
Pemrenne pacueTHbIX U

https://m.edsoo.ru/M91703R8N



https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N

Ka4C€CTBCHHbBIX 3aJa4 110 TEMC
"KIIJ anexrpoycTtaHoBOK"

98

[ToBTOpenue, o6o0IICHNE.
JlaboparopHbie pabOTHI IO
Kypcy "CseToBbl€ siBICHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpEnue, 06001IEeHNE.
Pabora ¢ TexkcTamu 1o Teme
"3aKOHBI COXPAHEHHUS B
MeXaHuke"

https://m.edsoo.ru/N9N5Z9T4L

100

[ToBTOpEeHuE, 0600IIEHNE.
Pabota ¢ Tekcramu 1o TeMe
"Konebauus v BOJIHBI"

https://m.edso0.ru/PSW1Q5R7G

101

[ToBTOpEeHME, 0600IICHNE.
Pabota ¢ Tekcramu 1o Teme
"CBETOBLIE SIBJICHUS"

https://m.edsoo.ru/D4V0Z0MOI

102

[ToBTOpEeHME, 060OIIECHNE.
PaboTa ¢ TekcTaMu 110 TeMe
"KBanToBas u siaepHas
¢duzuka"

https://m.edsoo.ru/L519U6G3L

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHUSI
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOT'O 00IIIEr0
o0pa3zoBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC TIOHATHUA

1.2

pa3nuyath SBJICHUS 110 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE

SBJICHUEC

1.3

pacrio3HaBaTh MPOSIBICHUE W3YYCHHBIX (M3UYECKUX SBICHUN B
OKpYXKalollleM MHpe, B TOM 4HcIe (U3NYECKUE SBICHUS B
MpHUpOJe, TPU OSTOM TEPEBOJUTH NPAKTUYECKYIO 3alady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH)

(bu3nuecKux SIBICHUN

1.4

OIIMCbIBAaTh HM3YYCHHBIC CBOICTBA TEII U (1)I/ISI/I‘IGCKI/I6 SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/I6 BCJIIMYMHBI, IIpHU OIIMCAHUHU IIPABUJIIBHO
TPAKTOBATb (bI/ISI/ILIeCKI/Iﬁ CMBICJI HCIIOJB3YEMbIX BCJIMYHH, HX
0003HAYEHHUSA H CAMHHNIBI (1)I/I3I/I‘leCKI/IX BCINYHNH, HaAXOIUTb
(I)OpMy.]'ILI, CBA3bIBAIOIIUC TAHHYIO (1)I/ISI/IIIGCKYIO BCJIIMYUHY C
Apyrumu BCINMYMHAMU, CTPOUTH I‘pa(I)I/IKI/I N3Y4YCHHBIX

3aBUCUMOCTEH (bHSI/I‘ICCKI/IX BCINYNH

1.5

XapaKTepu30BaTh CBOWMCTBa Ten, (usMUeckue SBICHUS U
MPOLIECCHl, UCIOJb3Ysl M3YyYEHHBIE 3aKOHBI, IPU 3TOM J1aBaTh
CIIOBECHYIO  (OPMYTUPOBKY 3aKOHa U  3allUCBIBaTh  €r0

MAaTEMaTUUICCKOC BBIPAKCHUC

1.6

OOBSACHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUS, TIPOLECChI U CBOMCTBaA TCII, B
TOM qucCie n B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-

OPUCHTHPOBAHHOT'O XapakTepa: BBIABJIATH MMPUIUHHO-




CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OObsICHEHUE U3 | — 2 TOrMuecKux
maroB ¢ onopoid Ha 1 — 2 HM3y4eHHBIX CBOMCTBA (PU3NUYECKUX

SBIICHUH, (PU3NIECKUX 3aKOHA HITU 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3aa4u B 1 — 2 neicTBUS, UCIIONIb3YS 3aKOHbI
U (OopMyIbI, CBSA3bIBAIOIINE (U3NIECKHAE BEIMYMHBI: HA OCHOBE
aHaJM3a YCIOBMS 3aJa4yd 3allMChIBAaTh KPAaTKOE YCIIOBHUE,
MOJCTaBIATh (PU3NYECKHE BEIUYHUHBI B GOPMYJbl U MPOBOJIUTH
pacuérel, HaXOAWUTH CIPABOYHbBIC TaHHbIE, HEOOXOIUMBIE IS
pemieHus 3a1ad, OLEHMBATh PEATUCTUYHOCTH IOJYYEHHOU

(bU3UYECKON BETUYHHBI

1.8

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PEIIUTH TPU MOMOIIN
(i)I/ISI/ILIeCKI/IX METOOOB, B OIIMCAaHUHU HCCICHOBAHUA BBIIACIATH
MpoBepsieMoe  MpEANnoJokeHue (TUMoTe3y), pa3iuyaTbh U
HUHTCPIPECTUPOBATH l'IOJ'Iy‘—IﬂHHBIfI pE3yiIbTaT, HAXOAUTHh OIIINOKH B

XO0JE€ OIIbITa, A€JIaThb BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITHI TIO0 HAOMIOACHUIO (PU3MUYECKHUX SBICHUU WIIH
(U3UYECKUX CBOMCTB Tell: (OPMYJIMPOBATh IPOBEPSIEMBIC
MPEIINOIOKEeHNs, COOMpAaTh YCTAHOBKY W3 TPEIUIOKESHHOTO
0o0OpyIOBaHUs, 3alUCHIBATH XOJ OMNbITA M (HOPMYIHPOBATH

BBIBObI

1.10

BBITIOJHSATH MPSIMble U3MEPEHHUS C UCTIOJIb30BaHUEM aHAJTIOTOBBIX
U UU(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS NPUOOPOB C

yu€TOM 3aaHHOM abCOJIFOTHOM MOTPEUTHOCTH U3MEPEHUN

1.11

IOPOBOJUTh MCCIEJOBAHUE 3aBUCHUMOCTH OJHOW (huznyeckon
BEJIMYMHBI OT JIPYroil ¢ UCIOJIb30BaHUEM MPSIMBIX U3MEPEHMIH,
y4acTBOBAaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIIEIO0BaHMS,
coOMpaTh YCTAHOBKY M BBINOJHATH U3MEpPEHUs, CIeays
IPEeI0KEHHOMY IJIaHy, (PMKCUPOBATh PEe3yIbTaThl MOTYYEHHON
3aBHUCUMOCTH (PU3MUYECKMX BEIUYMH B BHJE MPEIJIOKEHHBIX
Tabauiy M rpaduKoB, JdenaTh BBIBOJBI 10  pe3ylbTaTaM

HNCCICIOBaHUA

1.12

IPpOBOAUTH KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJIMYHH, CICOY

HpCHHO)KCHHOﬁ HHCTPYKOUH: TIPHU BBIITOJHCHUN PI3MCpCHPII>i




cOOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY W  BBIYHCIATH

3HaYEHNE UCKOMOM BEITUYUHEI

1.13

coOnroAaTh IpaBWila TEXHUKM O€30MacHOCTH Ipu padoTe C

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHLMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh IPUHLUIBI ACUCTBUS H3yYEHHBIX
MpUOOPOB U TEXHUYECKUX YCTPOMNCTB C MOMOIIBIO UX OMUCAHUS,
WCIOJIb3YSl 3HAHUS O CBOWCTBAaX (DU3MUECKUX SBJIICHUH U

HE0O0X0uMBbIe PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTh TpPUMEPHl (HAXOAUTHh WH(GOPMALMIO O TMpUMEpax)
HpaKTI/I‘—IeCKOFO HNCIIOJIB30BaAHUSA q)HBI/I‘IeCKI/IX 3HaHHfI B
TOBCETHEBHONW KW3HHM [UIsi oOecredeHus: O0e30macHOCTH TpH
oOparieHun ¢ MpuOOpaMd M TEXHUYECKUMH YCTPOUCTBaMH,
COXpaHEHHUs 3JI0POBBSI M COONIOACHHS HOPM IKOJIOTHYECKOTO

MOBEACHUSA B OKpYKAIOIIEH cpelie

1.16

OCYIIECTBISATh OTOOP HMCTOYHHKOB HMH(pOpMaUM B CETH
WHTepHET B COOTBETCTBUY C 33JJaHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE HMEIOIIMXCS 3HAHWUU M IMyTEM CpPaBHEHHS Pa3IMIHBIX
UCTOYHUKOB BBIICNIATh HWHPOPMAILUIO, KOTOpas SIBISETCS

IPOTUBOPEUMBOM UM MOKET OBITh HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh  TMPU  BBINOJHEHUM  Y4EOHBIX  3aJaHHil
HAyYHOTIONYJISIPHYIO JIUTEpaTypy (HU3UYECKOTO COJepKaHUs,
CIpaBOYHBbIE MaTepHalibl, pecypchl ceTu HWHTepHeT, BIAIeTh
npuéMaMu ~ KOHCIIEKTHPOBAHMSI  TEKCTa,  IpeoOpa3oBaHUS

uH(GOpPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHbIC KpaTKHWE IHCbMEHHBIE M YCTHBIE
COOOLIeHUs Ha OCHOBE 2 — 3 MCTOYHMKOB MH(popManuu
¢u3nYeckoro cojepkaHus, B TOM YHUCIE MyOJIMYHO JAeaTh
KpaTKue cOOOIIEHUS O pPe3ylbTaTax MPOEKTOB MM y4eOHBIX
VCCIIEIOBAHMM, MTPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3yYECHHBIN
NOHATUMHBIA  ammapaT  Kypca  (U3HMKH,  CONPOBOXIAThb

BBICTYIIJICHUC HpC3CHTaI_[HCI>'I




1.19

MpU  BBIMOJIHEHUW yYEOHBIX TPOCKTOB H  HCCIICIOBAHUI
pacmpenensiath O0O0S3aHHOCTH B TpYNIE B COOTBETCTBHH C
MMOCTABJICHHBIMHM 3aJJauaMHM, CJICIWTH 3a BBITTOJHECHHEM ILIaHa
IEeNCTBUH, aJeKBaTHO OICHMBAaTh COOCTBEHHBIM BKJIad B
JIEATEIIBHOCTh  TPYIIbI, BBICTPAUBATh  KOMMYHUKATHBHOE

B3aUMOJICYCTBUE, YIUTHIBAsI MHEHHUE OKPYKAIOIIHUX

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBaHus

1.1

HUCIIOJIB30BaTh NOHATHUA

1.2

pas3nuyaTh SBJICHUS 110 OMMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PHU3NYECKOE

SIBJICHUEC

1.3

pacrio3HaBaTh MPOSIBICHUE W3YYCHHBIX (PM3UYECKUX SBICHUN B
OKpYXKalollleM MHpe, B TOM 4Hcie (U3NYECKUE SBICHUS B
NpUpoje, NPU OSTOM IEPEBOAMUTH IPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH)

(bu3nuecKux SIBICHUN

1.4

ONMCBIBATh H3YyYEHHbIE CBOMCTBA Tesl U (hpu3MuUecKUe sBIICHUS,
UCNOJb3Ys (PU3NYECKHUE BEIMYMHBI, IPU ONUCAHUU MPABUIIBHO
TPAaKTOBaTh (DU3MYECKUI CMBICI HCHOJIb3YeMbIX BEIMYUH,
00O3HaueHUsI M eIUHUIBl (PU3NYECKUX BEIWYHMH, HAXOIUTh
(GopMyInbl, CBS3BIBAIOLINE JAaHHYIO (U3MUECKYIO BEJIMYHMHY C
JIPYTUMH  BEIMYMHAMM, CTPOUTh  TpadUKd  H3YyYEHHBIX

3aBUCHMOCTEN (I)I/I3I/I‘-ICCKI/IX BCJIIMYNH

1.5

XapaKTepu30BaTh CBOWMCTBa Ten, (usMUeckue SBICHUS U
MPOLIECCHl, HCIMOJb3Ysl M3YyYEHHBIE 3aKOHBI, IPU 3TOM J1aBaTh
CIIOBECHYIO (OPMYTUPOBKY 3aKOHa W  3allUCBIBaTh €0

MAaTEMAaTUYCCKOC BBIPAKCHUC




1.6

OOBSICHATH (PU3HUECKUE TPOILIECCHl U CBOMCTBA TeJ, B TOM YHCIIE
U B KOHTEKCT€ CHTyalldii MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBIATH NPUYHMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHenne u3 1 — 2 JOrMYecKkux maroB ¢ momompo 1 — 2
U3yUYCHHBIX CBOMCTBA (PM3MUECKHUX SIBICHUH, (PU3NIECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemarh pacu€THble 3a7a4u B 2 — 3 NeCTBUS, UCIIOJIB3YS 3aKOHBI
1 (GopMyIbl, CBS3BIBAIOIINE (PU3UUYECKHE BEIMYUHBI: Ha OCHOBE
aHaJM3a YCIOBMS 3aJayd 3allMChIBAaTh KPAaTKOE YCIOBHME,
BBISIBIISITh HEJIOCTATOK JAHHBIX JUISl PEIICHUs 3aJau, BbIOUpATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE NI €€ pelIeHus, IPOBOJUTD
pacuéTel M CpaBHUBATH I[IOJIyY€HHOE 3HadeHHE (U3NUECKOn

BCJIIMYMUHEBI C U3BBECTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTH IIPU MOMOIIN
(GU3NYeCKUX METOAOB, HCIOJb3Yysl ONMCAHUE MCCIEIOBAHNUS,
BBIJIEIATH IIPOBEPSIEMOE MIPEATOIIOKEHHE, OLICHUBATH
MIPAaBUJIBHOCTb IIOpAJKA IPOBEIEHUS HCCIENOBAHMSA, JEIaTh

BBIBO/JBI

1.9

IPOBOAUTD OIMBITHI MO0 HAOMIOACHUIO (DPU3MUECKUX SBICHUIN WM
¢usznueckux CBOMCTB Ten: (OPMYIUPOBATH IPOBEPSEMBIC
IPEIIOJIOKEeHUs, COOUPAaTh YCTAaHOBKY U3 MPEAJI0KEHHOTO
000py/lOBaHUsA, ONHUCHIBATH XOJ OIbITa U (HOPMYIUPOBATH

BBIBObI

1.10

BBINOJIHATH PSIMbIE U3MEPEHUsI C UCIOJIb30BAHUEM aHAJIOIOBBIX
npubOpOB M JATYMKOB (PU3MYECKUX BEJIMYWH, CpaBHUBATh
pe3ynbTaThl M3MEpeHU ¢ y4yéToM 3aJaHHOM abCONIOTHOM

IMOrpeIIHOCTU

1.11

IPOBOJUTHh HCCIEIOBAHUE 3aBUCHUMOCTH OJHOM (puznueckoit
BEJIMYMHBI OT JIPYrOd € MCHOJIb30BAHUEM IPSAMBIX MU3MEPEHUM:
IUTAHUPOBATh MCCIEe0BaHUE, COOMPATh YCTAHOBKY M BBITIOJIHSTH
U3MEpEHHUs, cienys NpeJIoOKEeHHOMY IulaHy, (UKCHpPOBATh
pe3yabTaThl TOJYYEHHOW 3aBHCHUMOCTH B BUAE TaOIUI U

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICIOBAHUA




1.12

MPOBOJIUTH KOCBEHHBIE HW3MEPEHUs (PU3UUECKUX BEIUYHH:
IUIAaHUPOBaTh  M3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIE€Nysl IPEMIOKEHHON MHCTPYKLUHH, W BBIYUCIATH

3HAa4YCHUEC BCIIMYHUHBI

1.13

coOmoaaTh TpaBuUja TEXHUKU O€301MacHOCTH MpHU padoTre ¢

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3yYEHHBIX NMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHUS, UCIIOJIb3Ys
3HaHMSI O CBOMCTBAX (PU3NYECKUX SIBJIEHUN M HEOOXOAMMbIe

(u3nyeckne 3aKOHOMEPHOCTH

1.15

pacmo3HaBaThb ~ NIPOCTbIE  TEXHUYECKHE  YCTpOWcTBa U
W3MEpUTENbHbIE TPUOOpPHl 1O CXeMaM M CXEMaTUYHBIM
PUCYHKAaM, COCTaBJISITh CXEMbl AJIEKTPUYECKUX Lened ¢
MOCJIEI0BATENbHBIM U MapaljIelIbHbIM COEIMHEHNEM 3JIEMEHTOB,
pasnuyasi yCIOBHblE O0O3HAYEHUS SJIEMEHTOB HIEKTPUYECKUX

nemneun

1.16

MPUBOIUTE TPUMEPHI (HAXOIUTh WH(OpPMAIMIO O TpUMeEpax)
MPAKTUYECKOTO  WCMOJB30BaHUS  (U3NYECKUX  3HAHWHA B
NIOBCEJHEBHOM KHM3HH IS oOecreueHusl OE30MacHOCTH TpHU
oOpamieHnn C npuOOpaMH W TEXHHYECKHMMH YCTPONCTBAaMH,
COXpAHEHHS 3JI0POBbS M COOJIIOJICHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIIECH cpejie

1.17

OCYIICCTBJIATDH IIOUCK I/IH(i)OpMaI_II/II/I Q)HSHHGCKOFO COACPIKAHUA B
CCTU I/IHTepHeT, Ha OCHOBC HMCHOIINXCA 3HaHUN | Hy’TéM
CpaBHCHUA JOITIOJTHUTCIIBHBIX HCTOYHHUKOB BBIACIATH
I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘lI/IBOﬁ NN MOXCET

OBbITh HEZOCTOBEPHOI

1.18

HCIIOJIb30BAaTh IIPpW BBIIIOJHCHUU y‘le6HHX 3aJlaHuI HAay4YHO-
INOMYJIAPHYIO JINTECPaTypy (bI/I3H‘{eCKOFO COJACpIKaHu,
CIIpaBOYHBIC MaATCpUaJibl, PCCYPChl CCETHU I/IHTCpHeT; BJIAJACTh
HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAa, HpCO6pa30BaHI/ISI

nH(OpPMALIUK U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO




1.19

co3JaBaTh COOCTBCHHBIE NHCHMEHHBIE U KparKhe YCTHBIC
coo0menus, 000011ast ”HHOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB
(bU3HYECKOTO COIePIKAHUS, B TOM YHCIIE TyOJIMIHO TIPEICTABIISTH
pe3ynbTaThl MPOEKTHOMN HIIM UCCIIEA0BATEIBCKOU ACSITEIBHOCTH,
IIPU 3TOM T'PaMOTHO HCIIOJb30BaTh HM3YYCHHBINM MOHATHIHBIN
anmapar Kypca  (U3WKH, CONPOBOXKIATh  BBICTYIUICHHE

Mpe3eHTaluen

1.20

IIpH  BBIOJIHEHUU YYEOHBIX MPOEKTOB M  HCCIEIOBaHUI
(u3MUECKUX MPOILIECCOB PacHpesleNsITh 00SI3aHHOCTH B T'PYIIIE B
COOTBETCTBUMM C IIOCTABJIEHHBIMHU 3aJjadyaMu, CJIEIUTh 3a
BBIMIOJIHEHUEM IIJIJaHA JIEUCTBUA M KOPPEKTUPOBATH  €TO0,
aJIeKBaTHO OIICHMBATb COOCTBEHHBIM BKJIaJ B JESATENBHOCTD
TPYINIbl, BBICTPaWBaTh KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE,

MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKThI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT0 00111€r0
o0pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinydaTh ABJICHUSA 110 OIIMCAHUIO X XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, JACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOG

SIBJICHHC

1.3

pacrio3HaBaTh MPOSIBIIEHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUI B
OKpYyXKalollleM MHpe, B TOM 4Hcie (U3NYECKUE SIBICHUS B
IpUpOJEe, NPU 3TOM IEPEBOAUTH TNPAKTHUYECKYIO 3ajady B
y4eOHYyI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (TMPU3HAKH)

(bu3MUecKUX SIBICHUN

1.4

ONHCBIBATL HN3YYCHHBLIC CBOIMCTBA T€I U (I)I/I3I/I"IeCKI/IC SABJICHUA,
HCIIOJIb3YA (bI/IBI/I‘-ICCKI/IC BCJIMYNHBI, TIPpHU ONHMCAHUU MPABUIIBHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI HUCIOJIb3YEMBIX  BCJIWYHH,

0003HAUCHHUS U CIANHUIIbI (I)I/ISI/ILICCKI/IX BCINYHNH, HaAXOIUTb




(GopMyInbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIUYMHY C
JIPYrUMH  BEIMYMHAMH, CTPOUTH  TpapuKH  U3YyYCHHBIX

3aBHCUMOCTEH (PU3HUECKUX BEINIUH

1.5

XapaKTEepU30BaTh CBOMCTBA Tei, (U3MUECKHE SBICHUSA U
MPOLIECCHI, HCIOJB3Ysl M3yYEHHBIE 3aKOHBI, NIPU 3TOM JIaBaTh
CIIOBECHYI0 (DOPMYTHUpPOBKY 3aKOHAa H  3alHCHIBATh  €ro

MaTEMaTUYC€CKOC BBIPAKCHHUC

1.6

OOBSACHATH (PU3NYECKHE TPOIECCH U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCT€ CHTYyalliii MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBISATH TPUYHMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHHEe U3 2 — 3 JOTHYECKUX IIaroB ¢ MOMOINb 2 — 3
W3YYEHHBIX CBOMCTBA (DU3UUECKUX SBICHHM, PU3MUECKIX 3aKOHA

WA 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIC 3a/1a4M (ONMpArOIIAecs: Ha CUCTeMy U3 2 — 3
ypaBHEHUI), HCMONb3yd 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLINE
(¢u3nueckue BETUYMHBI: HA OCHOBE aHajlIM3a YCIOBUS 3a/laud
3aMMChIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIOMIME MU
M30BITOYHBIC JITaHHBIC, BBIOWpPATh 3aKOHBI W  (QOPMYIIHI,
HEOOXOUMBIE JUIsl pEeLICHHs], IIPOBOIUTH PAcu€Thl U OIL[CHUBATh

PEATUCTUYHOCTD INOJTYYCHHOI'O 3BHAYCHUSA (bHSH‘lCCKOﬁ BCJIIMYHHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXKHO PCIIWTH IIPHU IMOMOIIU
(bPISI/I‘leCKI/IX MCTOJAOB, HCIIOJB3ysA OIMCAHUE HCCIICAOBAHMI,
BBIACTIATH IIPOBECPSACMOC IIPCAII0JIOKCHHC, OLICHUBAThH
IIPaBUJIBHOCTL TIOpAAKa IIPOBCACHUA HMCCICIOBAHUA, ACIATb

BbIBO/IbI, MHTCPIPETUPOBATD PC3YJIbTAThI Ha6J'IIo,Z[eHPII>i X OIIBITOB

1.9

IMPOBOAXUTDL OIIBITHI 110 Ha6JHOI[€HI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUM WU
(I)I/ISI/ILIGCKI/IX CBOMCTB TeJI: CaMOCTOSATEIbHO CO6I/IpaTL YCTaHOBKY
13 H30BITOYHOTO Ha6opa O60py,HOBaHI/I$I, OIMUCBIBATb XOJ OIIbITa U

€T0 pC3yJIbTAaTHhI, (bOpMy.]'IHpOBaTB BBIBObI

1.10

IPOBOJUTH NPU HEOOXOJUMOCTH CEPHIO TNMPSAMBIX HM3MEpPEHHH,
oTIpeieNsisl cpe/iHee 3HaueHue U3MepseMoii BenmuurHbI ((hoKycHoe
paccrosiHMe coOuparomeil JHH3bI), OOOCHOBBIBAaTH BBIOOP

crioco0a u3MepeHus (M3MEpUTENHFHOrO Iprbopa)




1.11

MIPOBOJIUTH UCCIIEI0OBAHKE 3aBUCUMOCTEN (PU3HMUECKIX BETUYUH C
HCIIOJIb30BAHUEM IIPSAMBIX U3MEPECHUM: IIJIAHUPOBATh
UCCIIEJIOBAaHUE,  CaMOCTOSITEIbHO  coOupaTb  YCTaHOBKY,
(UKCHUpPOBATH pe3yJIbTaThl IIOJIy4EHHOU 3aBUCUMOCTH
(U3NYECKUX BEIMYHH B BU/IE TaOIUIN rpauKOB, A€IaTh BHIBOIBI

10 pe3yJbTaTaM MCCIIEI0BaHUS

1.12

MIPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEJINYMH:
IUIAaHUPOBaTh  U3MEpPEHHUs, CcoOUpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh W3MEPEHUs, CIEeAys NPEII0oKEHHOU
MHCTPYKILUH, BBIYUCIATh 3HAYEHNE BEJTUUYMHBI U aHAJTM3UPOBATh
MIOJy4EHHBIE PE3YJIBTATBl C YYETOM 33JaHHOM IOTPEIIHOCTH

W3MEpEeHu N

1.13

coOnroAaTh MpaBWiIa TEXHUKH O€30MacHOCTH Ipu padoTe c

71a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3nuyaTth OCHOBHbBIE TMPU3HAKM M3YYEHHBIX (PU3UUECKHUX
MoJlefiel: MarepualibHasg TOYKa, aOCOJIOTHO TBEPIOE Teo,
TOYEYHBIH HCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHeTapHas

MOJECJIb aTOMa, HYKJIOHHAas MOJICJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHLHUIIBL IEHCTBUS U3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPON HAa MX OMHCAHUS, UCIOJIb3YS
3HaHMUSI O CBOMCTBAX (PU3MYECKUX SIBICHUN M HEOOXOAUMBbIE

(bnanecm/le 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCEMbl M CXCMATHUYHBIC PUCYHKH H3YHYCHHBIX
TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOI'MYCCKUX IIpoueccoB IIpu PECLIICHU U y‘IC6HO'
IMPAaKTHYCCKUX 3aAayd, OINTHYCCKHC CXCMbI I IIOCTPOCHHUA

n300paKeHHH B TNIOCKOM 3epKajie M COOMparoIie JInH3e

1.17

NPUBOAUTE TNpPHUMEPHl (HAXOAUTh MH(POPMALMIO O MpUMeEpax)
PaKTUYECKOTO  HCMOJIb30BaHUS  (U3MUYECKUX  3HAHMHA B
MOBCEHEBHOM KHU3HM A obecrieueHHst Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS M COOJIIOJCHHUS HOPM 3KOJIOTMYECKOTO

MOBEJICHUS B OKpYKatolIeil cpejie




1.18

OCYIIIECTBIISTH MOUCK HHPOpMAIK GU3UIECKOTO COJIEPKAHUS B
cetn HHTEpHET, CaMOCTOSTENLHO (OPMYIUPYST TOUCKOBBIMA
3ampoc, HAXOOUTh IYTH  ONPEACTCHHS  JOCTOBEPHOCTH
MOJIydeHHOW HWHQOpPMAIIMH HA OCHOBE HMCIOIIUXCS 3HAHUU U

JOITIOJIHUTCIIBbHBIX NCTOYHHUKOB

1.19

UCIIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3aJlaHUM Hay4dHO-
MIOMYJIIPHYIO JIUTEpaTypy ¢buznyeckoro COJIepKaHus,
CIIpaBOYHBIC MaTEpHANIbI, pPeCypchl ceTu IHTEepHeT; BlIaaeTh
npuéMamMu  KOHCIIEKTHMPOBAHHUS  TEKCTa, IMpeoOpa3oBaHUs

WH(POPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

cO31aBaThb coOCTBEHHBIE MUCHMEHHBIE U YCTHEIC COO6HIGHI/ISI Ha
OCHOBE I/IHCbOpMaIII/II/I N3 HECKOJIBKHX NCTOYHUKOB (bmnqecxoro
CoJiep’KaHus, MyOJIMYHO MPENCTaBISATh PE3yJbTaThl MPOEKTHOM
WM UCCJIEIOBATENIbCKOM JIEATEILHOCTH, MPU STOM TPaMOTHO
HCMOJIb30BaTh M3YYCHHBIM TMOHATUMHBIN anmapaT W3y4aeMoro
pazaena (U3UKH ¥ COMTPOBOXKIATh BHICTYINIEHUE TIPE3EHTALIUEN ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB

1.21

IpU  BBIMOJHEHUU YYEOHBIX TMPOEKTOB M  HCCIEIOBAaHUMN
(bu3MUECKUX MPOIIECCOB pacCHpeiessiTh 00SI3aHHOCTH B T'PYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMH 3aJjauaMu, CJIEIUTh 3a
BBINIOJTHEHHEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH  €ro,
aJIecKBaTHO OIICHHBATb COOCTBEHHBIN BKJIaJl B JESITEIBLHOCTDH
TPYIIbl, BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE,

IIPOABJIAA TOTOBHOCTL pa3plilaTb KOH(i)J'II/IKTBI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasaena

Konx

3JJEMECHTA

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNU OKPYXXAIOIIETO MHUPA

1.1

®dusnka — Hayka o0 npupoie. SBiaeHUs IpUPOIBI.
@du3nyecKue SBICHUSA: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYECKHUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Oduznyeckue BeNWYUHBL. 3mepeHue ¢uznyeckux
BenuuuH. Ousnueckne mpubopsl. [lorpemHocTh

U3MepeHnil. MexyHapoiHas cucTeMa €IuHUIL

1.3

EcrecTBeHHOHAYUYHBIN METOJ O3HAHUT:
HaOJIIOZICHWE, TIOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIJIBIDKEHUE THUIIOTE3, DKCIEPUMEHT IO MPOBEPKE

THIOTE3, 00BSICHEHNE HAOII0JaeMOI0 SABJICHUS

1.4

Omnucanue (bI/ISI/ILIeCKI/IX SIBJICHUH C IIOMOIIIBIO

MoJeien

1.5

[IpakTrueckne paboOTHI:
N3mepenne paccTosiHUM.
M3mepenue 00bEMa KUIKOCTH U TBEPIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX Te.
U3smepenue  temmepaTyppl ~ OpU  HOMOIIHU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbBI, HUX
pa3MEpPELL. OHLITLI, JAO0Ka3bIBArOIIUC JAUCKPETHOC

CTPOCHHC BCIICCTBA

2.2

JBuxenune yacTtul BemiecTBa. CBA3b CKOPOCTH
JIBIKEHUSI YacTULl C TemIepaTypoi. bpoyHoBckoe

IBIOKeHue, T dy3us




2.3

B3aI/IMOI[eI>'ICTBPIe YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBAHHUC

2.4

ArperaTHble COCTOSHHUSI BEIIECTBA: CTPOEHUE
ra3oB, )XKMJKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEJl.
B3aumocBs3p Mexy cBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUMN BO/IBI

2.6

[IpakTueckue pabOTHI:
Onenka auameTpa aToMa METOJOM DpsIoB (C
HCTIONb30BaHueM doTorpaduii).
OnbITHI 1O HAOIIOJEHUIO TETJIOBOTO PACIIUPEHHS
ra3os.
OnpITbl 1O  OOHApY)KEHUIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

Mexannueckoe  IOBH)KeHUE. PaBHOMepHOEe U

3 HEpaBHOMEPHOE JBWKEHUE
CKOpOCTb. Cpenusis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBIDKeHUHU. Pacuér mytu u BpemeHu
JBUKCHUS
SIBnenue WHEPIIHH. 3axkoH HWHEPILIHH.
> BzaumopelicTBue Ten Kak MpHYMHA H3MEHEHUS
. CKOPOCTH JBIDKEHHS Tel. Macca Kak Mepa
WHEPTHOCTH Teja
34 [InoTHOCTh BemecTBa. CBS3p IUIOTHOCTH €
. KOJMYECTBOM MOJIEKYN B €IMHUIE 00BhEMA BeleCcTBa
3.5 Cuila Kak XapaKTepUCTUKA B3aUMOICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 SlBnenue TAroreHus u cuna Tsbkectd. Cuna

TSAKCCTU Ha JPYIrUX IJIaHCTaX. Bec Tema. HeBecomocTh




3.8

Cuna tpenusi. TpeHue CKOJIbXKEHUS! U TPEHUE MTOKOSI.

Tpenue B npupoae U TEXHUKE

3.9

CnoxeHnue Cuj, HaNOpaBICHHBIX IO OJHOM

IpsiMOM. PaBHOAEHCTBYIOIIAS CUIT

3.10

[IpakTnueckue pabOThI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBUKECHMUS
(mapuka B JKMJIKOCTH, MOJENIU 3JIEKTPUUYECKOTO
aBTOMOOWIISI M Tak ganee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHMsI Opycka WM IIapuKa IIo
HAKJIOHHON miockoctu. OmpezeneHue MIOTHOCTH
TBEpAOro  Tena. ONbITh, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTD pacTsLKeHUs (IedopMaliuu) Ipy>KUHbI
oT MPUIIOKEHHON CHJIBL. OnbITHI,
JNEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI TPEHHS
CKOJIBXKEHUsT OT Beca Tella M Xapakrepa

COTIPHKACAIOLTNXCS TIOBEPXHOCTEH

3.11

Ousnueckre SBIECHUS B TPUPOJE:  IPUMEPHI
JBIDKEHHSI C Pa3IMUYHBIMU CKOPOCTSIMU B JKUBOM U
HEKUBOM NMPUPO/JIE, NEHCTBUE CUITBI TPEHUS B IPUPOJIE

N TCXHHUKEC

3.12

Texuuueckue yCTpoiicTBa: JTMHAMOMETD,

MO AIIMITHHU KK

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBUICHUS U

1 YBEITMYCHUS TaBICHHS
42 JlaBnenue rasza. 3aBHCHMOCTb JaBJICHHs ra3a OT
' 00BEMa, TEMITEpaTypbl
[lepenaua JIaBJICHUS TBEPIABIMU  TEJaMH,
4.3 KHUIKOCTAMM M razamu. 3akoH  Ilackans.
[THeBMaTHUeCKHE MAIIMHBI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TJIyOUHBI.
4.4 I'uppocratnueckuit  mapanokc. CooOmiaromuecs

COCy/bI. FI/I,Z[paBJ'II/IquKI/Ie MCXaHU3MBbI




4.5

Atmocdepa 3emnm u aTMocdepHOE JIaBJICHHE.
[TpuumHBl CylEeCTBOBaHUS BO3AYLIHON 000JOYKH
3emau.  Ombir  Toppuuemd.  3aBUCHMOCTD
aTMOC(EpHOTO NaBJICHHUS OT BBICOTHI HAJl YPOBHEM

Mops

4.6

N3mepenune armocdeproro nasieaus. [IpuOGopsr mist

U3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JleficTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX
Teno. BreitankuBaromas (apxuMenoBa) cuiia. 3aKoH

Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOTPYXKEHHOM B JKUIKOCTH YacTH Teja.
Onpenenenue BBEITAJIKABAIOIIEH CHUIBI,
JIEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B HKUJIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHUJIbI,
JIEWCTBYIONIEH Ha TEJIO B dKUJIKOCTH, OT MacChl TeJa.
OMBITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTD
BBITAJIKUBAIOLIECH CHJIbI, JCUCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT 00BbEMa MOTPYKEHHON B JKUIKOCTH
YJacTH TeJa ® OT IUIOTHOCTA  JKHIKOCTH.
Koncrpynposanue apeomeTpa WIH
KOHCTPYUPOBAHHE JIOAKA M  OIpEeIeieHue €€

pr30HO,Z[LéMHO CTH

4.10

dusnyeckue SIBJICHUS B IIpHUpOJIC: BJINSAHUC
aTMOC(I)CpHOl"O JaBJICHUS Ha JKUBOM OpraHusMm,

IUIaBaHUE pbIO

411

TexHudeckue ycTpoiicTBa: cOOOMIAIOIINECs COCY/IbI,
YCTPOMCTBO BOJAONPOBOJIA, TUIPABIMYECKUN MPECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM

HacocC, apCoMETpP

PABOTA, MOIIHOCTD, DHEPT A




5.1 Mexanudeckas paborta
5.2 Mexanudeckasi MOLTHOCTh
£ 3 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAsS
' IUIOCKOCTh. [IpaBmito paBHOBECHS pbIyara
5.4 [IpumeHnenue npaBuia paBHOBECHS pblyara K 0JI0Ky
«3osi0TO€ TpaBWIO» MexaHUKU. KoapdunueHt
9.5 MOJIE3HOTO  JeMcTBUS  MexaHu3MoB. [Ipoctbie
MEXaHU3MBI B OBITY U TEXHUKE
- [loTeHnmanpHas SHEPruM Tena, MOTHITOTO HA
' 3emnén
5.7 Kunernueckast sneprus
Eg [MomHas MexaHWyecKast SHEpTUs. 3aKOH W3MEHEHHSI
' Y COXpPaHEHUSI MEXaHHUECKOW YHEPTHH
[IpakTrueckue paboOTHI:
Onpenenenne pabOThl CHJIBI  TPEHUSA  TPH
£ g PaBHOMEPHOM JBIDKEHMH Teja IO TOPU30HTAIBHOMN
' MOBEpXHOCTU. MccnenoBaHue YCIOBUM paBHOBECHS
pbruara. M3mepenue KII/J HaKIOHHOW MJIOCKOCTH.
W3ydenune 3akoHa COXpaHEHUS MEXaHUYECKOI SHEeprun
Ousnyeckue SBICHUS B MPUPOJIE: phIYard B Teje
5.10
YyeloBeKa
Texnuyeckue ycTpoWcTBa: pblyar, MOJABWKHBIA H
511 HENOJBIJKHBIM  OJOKM, HAKJIOHHAS IIJIOCKOCTb,
MPOCTHIE MEXAaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS
pasnena 3JieMeHTa
TEIUJIOBBIE ABJIEHU A
6 61 OcHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
' KWHETHYECKOW TeOpUH CTPOEHUs BeulecTBa. Macca u




pasmepbl  MosieKyJ. ONbIThI, MOATBEPXKAAIOIINE
OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOMN

Teopun

Mopenun  TBEPIOTO, JKUIKOTO W Ta3000pa3HOro

6.2 cocrosHuil  BewmiectBa.  Kpucraminueckue U
amopdHbIe Tena
OObscHEHNE CBOWCTB I'a30B, )KUJIKOCTEH U TBEPIBIX
6.3 TEI Ha OCHOBE TIOJIOKEHUN
MOJIEKYISIPHOKMHETUIECKON TEOpUH
6.4 CMaunBaHWe W KallWJUISIPHBIC SIBJICHUS
6.5 TemnoBoe paciMpeHue U CKaThe
6.6 Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO
' TETUTOBOTO JIBFYKEHHS YaCTHUI]
Bayrpennsis  sHeprus.  CnocoObl  M3MEHEHUs
6.7 BHYTpPCHHEH SHEPTHH: Terionepenaya u
COBEpIICHHUE PabOTHI
68 Bunsr TeTyIonepe1aun: TETIONPOBOAHOCTD,
' KOHBEKLIUS, U3Ty4CHUE
KonmnuectBo TemnoTel. YaenbHas TEMIOEMKOCTb
6.9
BEILIECTBA
TermooOMeH M TeIUIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIJIOBOTO OanaHca
611 [InaBnenne w OTBepIEBaHUME KPUCTATHYECKUX
. BEILECTB. Y IeNbHAs TEIUIOTA TUIABICHHS
[TapooOpa3zoBanne u koHjeHcanus. cmapenue.
612 Kunenune. VYnenpHas TermioTa mnapooOpa3oBaHusl.
. 3aBUCUMOCTh TeMIIepaTyphl KUTICHUS oT
aTMOC(EpHOTO JaBJICHUS
6.13 BnaxHocts Bo3iyxa
6.14 OHeprus TOIIMBA. Y IeibHAasl TEMJI0Ta CTOPAHUS




[Mpuanuner padoTel TemoBbix aBurarencii KITJ]

6.15 TEIUIOBOIO JBHrarceis. TemIoBBEIC JBUTATCII U
3alIUTa OKPYKaroLEl CpeJIbl
3aKOH COXpaHEHHS M TPEBpAICHHUs] SHEPTUH B
6.16
TEIJIOBBIX IpoIieccax
[IpakTnueckue pabOThI:
OnpiThl 1O  OOHapyXeHHIO JEHCTBUS  CHUJI
MOJIEKYJSIPHOTO TIPUTSKEHUSI.
OIBITH o BBIpAIIMBAHUIO KpHCTAJIOB
ITOBAPEHHOM COJIM WJIM caxapa.
OnbITEI IO HAOIOJIEHUIO TETUIOBOTO PACITUPEHUS
ra3oB, KUIAKOCTEH M TBEPIBIX TEI.
Omnpenenenue maBieHUsT BO3JyXa B OalyioHE
IITTPHIIA.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTD
JABJICHUS BO31yXa OT €ro o0bh&Ma W HArpeBaHUS WIH
OXJIQXKICHHS.
5.17 [IpoBepka ruMoOTE3bl JMHEHHOW 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphl.

Habmronenne w3MeHEHHMs] BHYTPEHHEW SHEPTUH
Tela B pe3ysibTaTe Teruionepeaadd U paboThl BHEIIHUX
CHIL

UccnenoBanue  siBieHuss TerooOMeHa  Mpu
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOBI.

Onpenenenne KOJIMYeCTBa TEIJIOTHI,
MOJIyYEHHOTO BOJIOM MpHU TEMI0OOMEHe C HarpeThiM
METaJUIMYECKUM IIUIMHAPOM.

Onpenenenue YAEIbHON TEIUIOEMKOCTH
BELIECTBA.

HccnenoBanue nponecca ucrapCHus.




Omnpenenenue OTHOCHUTEIIBHOM BIIAYKHOCTH

BO3/yXa.

Onpenenenre ynenbHOW TEIUIOTHl IIABJICHUS

JbpJaa.

®u3nyecKue SBICHUS B IMPUPOJE: MNOBEPXHOCTHOE

HATAKCHUC W KallWJUIAPHBIC SABJICHUA B IIPUPOIC,

6.18 KpUCTaUlbl B  mpupone, wusnydenue CoiHia,
3amep3aHue BOJOEMOB, MOpCKHE Opu3bl;
o0pa3oBaHue poChl, TYMaHa, UHEs, CHera.
TexHu4eckrue yCTpOWCTBA: KalWJULIPBI, MPUMEpPHI
HCIIOJIb30BaHUS KpPHUCTAJLJIOB, KHUJIKOCTHBIN

5.19 TEPMOMET), TATUHUK TeMIIEpaTypbl, TEPMOC, CUCTEMA

OTOIUICHUST JIOMOB, THUTPOMETPBI, TICUXPOMETP,
napoBas ~ TypOWHA,  JBUTaTelb  BHYTPEHHETO

CTOpaHMUsI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHWA

7.1

OnekTpuzanua Tel. [[Ba poaa ANEKTPUYECKUX

3aps10B

7.2

B3aunmopeiictBue 3apsokeHHbIX Tenl. 3akoH Kynona
(3aBHCUMOCTh CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX
TEl OT BEJMYMHBI 3apsiIoOB M PACCTOSHUS MEXKIY

TEJIaMH )

7.3

DneKTpuuecKoe noJe. Hanpsokénnoctsb
anektpudyeckoro mois. [lpuHIun cymnepno3unuu

ANEKTPUYECKHUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4

Hocurenn QJICKTPUYCCKUX 3apAa0B. BJICMCHTapHHI\/’I
BHGKTpI/I‘leCKI/Iﬁ 3apsn. CTpOCHI/Ie aToMa.

HpOBO)IHI/IKI/I " JUDJICKTPUKHA

7.5

3aKkoH COXpaHCHUS JJICKTPUICCKOTO 3apsaa




ONEKTpUUECKUN TOK. YCJIOBHSI CYyLIECTBOBAHMS

7.6 AJIEKTPUUECKOTO TOKA. VICTOYHMKM TOCTOSIHHOTO

TOKa

JlefcTBUSL ~ 3JEKTPUYECKOTO  TOKa  (TEIJIoBOE,
7.7 XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B

SKUIKOCTSIX U rasax

g Onektpuyeckas 1enb. Cuiia Toka. DIIEKTPUUECKOe

7.

HaIpsKEHNE

9 ConpoTHuBieHNE MPOBO/THUKA. VYaenvHOE

7.

COTIPOTHBIICHUE BEIIECTBA
7.10 3axon OMa 1 ygacTka 1enu

[TocnenoBarenbHOE W TapajIeIbHOE COCIUHEHUE
7.11

MTPOBOTHUKOB

PaboTa ¥ MONTHOCTH DJIEKTPUUYECKOTO TOKa. 3aKOH
7.12

Hxoynsa — Jlenna

DIIEKTPUUYECKHE LEenn u oTpeOuTeNH
7.13 JNIEKTpUYECKO »Heprun B ObiTy. KopoTkoe

3aMbIKaHUE

ITocTostHHBIE MAarHHTEHL. BzaumoneiictBue
7.14

IMOCTOSIHHBIX MAarHUTOB

MarantHoe mnosie. MarHutHoe mojie 3eMJIM U €ro
7.15

3HAUEeHHE I KU3HU Ha 3eMile

OnbiT Opcrena. MarHuTHOE TOJIE JIEKTPUUYECKOTO
7.16

ToKa. [[puMeHeHHe PIIEKTPOMArHUTOB B TEXHUKE

JleficTBe MarHUTHOTO TOJI HAa TPOBOJHUK C TOKOM.

DIEeKTpOABUTATEND HOCTOSIHHOTO TOKa.
7.17

Hcnonp3oBaHue 3MeKTpOABUTATENICH B TEXHUUECKHUX

YCTPOMCTBAX U HA TPAHCHOPTE

Onbitel @apanesd. SIBieHHE BJIEKTPOMArHUTHOU
7.18

uHaykuuu. [Ipasuno Jlenna




DIIEeKTPOTreHEPATOP. CriocoOmr MOJTY4CHUS

7.19 AJIEKTPUUECKOM HSHEpPruu. ODJIEKTPOCTAHIMU HA
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH
[IpakTnueckue pabOThI:

OneITel 1O  HAOMIONCHHWIO  AJICKTPU3AIMH  TEJ
WHAYKIIMEH U TIPU COTMIPUKOCHOBCHHH.
HccnenoBanve NeMCTBUS JIEKTPUYECKOTO TOJS Ha
MIPOBOJIHHUKY ¥ TUDIICKTPUKH.
COopka u mpoBepka pabOTHl IEKTPUUECKON IEMH
ITOCTOSIHHOTO TOKA.
N3mepenne u peryimpoBaHue CHJIBI TOKA.
N3mepenue u peryimpoBaHUe HAMIPSHKCHHSL.
HccnemoBanue 3aBHCHMOCTH CHUTBI TOKA, HTYIIETO
4yepe3 Pe3ncTOp, OT COMPOTHBIICHUS pE3UCTOpa W
HaIPSKEHUS Ha PE3UCTOPE.
OmnBITHI, JEMOHCTPUPYIOIITNE 3aBUCHUMOCTE
AIEKTPUYECKOTO COMMPOTHUBIICHHS IMMPOBOIHUKA OT €ro
7.20 JUIMHBI, TUIOIIAJA  TIOMEPEYHOr0  CEYCHHUs U

MaTepuaa.

[IpoBepka mnpaBWiIa CIOKEHUS HANPHKEHUN IIpU
IIOCJIEZIOBATEIILHOM COEIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwia and  CWIbl  TOKa  IIpU
napajuleIbHOM COECIMHEHUU PE3UCTOPOB.
Omnpenenenue  paboOThl  DIEKTPUYECKOIO  TOKa,
uayuero uepes pesucrtop. OnpeneneHue MOIHOCTH
JJIEKTPUYECKOTO TOKA, BBIIEISAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, UAYLIETO
4yepe3 JIAMIIOYKYy, OT HAalpsDKeHHs Ha  HEW.
Onpenenenne KIIJ| HarpeBarens. HMccnenoBanue
MarHUTHOTO B3aUMOJCUCTBUSA MIOCTOSIHHBIX
MarHuToB. M3ydeHrne MarHuTHOTO 11OJIS IOCTOSTHHBIX

MAarouToB IIpHU HX 06’be,E[I/IHCHI/II/I U pa3aciiCHUM.




HccnenoBanue NeHWCTBUS AIEKTPUYECKOTO TOKAa HA
MarHuTHy10 CTpeiKy. OIBITHI, EMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUSL KaTYyLIKU C
TOKOM U MarHuTa OT CUJIbl TOKa U HalpaBJEHUS TOKa
B Karymke. M3ydeHue neicTBHS MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM. KoHcTpyupoBaHue u
u3ydyeHue paboThl 3iexTpoasurareis. M3mepenue
KIIJ] snextponBuratenibHON ycTaHOBKH. ONBITHI 110
HCCIIEI0BAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM
UHAYKLUU: HCCIEI0BAaHNE U3MEHEHMH 3HAUY€HUS U

HampaBJICHUA HHAYKIITHOHHOTO TOKa

7.21

du3nvecKue SBICHUS B TPHUPOJE: AICKTPUUICCKHE
SBJICHUA B aTMocq)epe, OJICKTPUYECTBO KHUBBIX
OpraHM3MOB, MAarHuTHoe ToJie 3emud, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO TMOJIS JUIS YKU3HU Ha

3emie, MoISIPHOE CUSIHUE

1.22

Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
aMIepMeTp,  BOJIBTMETP,  peocTaT,  CUETYHK
JNEKTPUYECKON DHEPIruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl,  HarpeBaTelbHbIE  AJIEKTPONPHOOPHI
(mpuMepsl),  DIEKTPUUECKUE  MPEAOXPAHUTEINH,
ANIEKTPOMArHUT, 3JEKTPOJBUTATENIh TMOCTOSIHHOTO

TOKa, rCHEpaTop NOCTOAHHOTO TOKA

9 KUIIACC

Kon

pasnena

Kon

QJICMCHTA

HpOBepﬂeMHe QJICMCHTHBI COACPIKaHUA

MEXAHUWYECKUE ABJIEHUA

8.1

MexaHn4yecKoe JBHKEHHE. MaTepI/IaJIBHaH TOYKa.

Cucrema orcuéra




8.2

OTHOCHTEIHLHOCTh MEXaHHYECKOIO JABHMKCHUA

8.3 PaBHOMEpHOE NPSAMOTMHENHHOE ABIKCHHE
HepaBHOMEpHOE NpPAMOIMHENHOE JBUYKEHUE.
8.4 CpenHsdss W MrHOBEHHass CKOPOCTh Tela IIpH
HEpaBHOMEPHOM JIBUKCHUHU
8.5 YckopeHnne. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
' JIBYDKEHUE
8.6 CobOoxHoe manenne. OnblTe! [ anuies
PaBHOMepHOE nBHXKEHHE IO OKPY)KHOCTH.
8.7 [lepuon u vacrora oOpamenus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [Tepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIIUTI CYTIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: cuia TPEHHs CKOJBKEHHS, CHJa
' TPEHUs MOKOS, IPyrue BUJIbI TPEHUS
8.14 Cuna TsXecTH U 3aKOH BCEMHUPHOI'O TATOTEHUS.
' YckopeHue cBOOOIHOTO NaieHUs
HBwxenue miaHer Bokpyr Comnua. IlepBas
8.15 KOCMUYecKast CKOPOCTb. Hesecomocts
neperpysku
PaBHOBecue MarepuanbHOM TOYKH. AOCOJIIOTHO
8.16 )
TBEPJI0€ TEJIO
8.17 PaBHOBecue TBEPHOrO Tena € 3aKPEILUIEHHON
. OCbI0 BpaleHus. MomeHT cuiel. LleHTp Tshxectn
Nmvnynsc Ttena. M3menenue umnynsca. Mmmynse
8.18
CHJIBI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTtuBHOE nBMXKEHNE
8.21 Mexanunueckasi paboTa U MOITHOCTb




8.22

Pabora cun tsKectH, ynpyroct, TpeHus. CBs3b

SHEPTUu U paboThI

8.23

HOTGHHI/IaJII)Haﬂ OHEprusa TCJIa, IMMOAHATOIO HaA

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHass SHEPTUs CKATON NIPYKUHBI

8.25

Kunernueckas SHEpPIHUsl. Teopema 0

KMHETHYECKOUN SHEPIUU

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON SHEPIHH

8.27

[IpakTueckue pabOTHI:

Ompenenenue cpemaHeil CKOPOCTH  CKOJIBKEHHS
Opycka WM JBW)KEHHUS IIapHKa 1O HAKIOHHOU
wIockocTH. OmnpeneneHne YCKOPEHHUs Tela IpH
PaBHOYCKOPEHHOM  JIBIDKCHHH 110  HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM  JBIDKCHHH 0e3 HadalbHOM
CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIM IPU PAaBHOYCKOPEHHOM
IBWKCHUH ©0€3 HadalbHOW CKOPOCTH  MYTH
OTHOCATCA Kak psAAd  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXYTKH BpPEMEHH
OJIMHAKOBBI.

HccnenoBanme  3aBUCHMOCTH ~ CHJIBI  TPEHUS
CKOJILKEHHSI OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne k03P ULHEHTa TPEHUS CKOJIBKEHUS.
Omnpenenenne KECTKOCTH Npyx uHbI. OnpeneneHue
paboThI CHIIBI TPEHUS ITPU PABHOMEPHOM JIBHXKEHUH
TeJa [0  TOPU3OHTAIBHOH  TOBEPXHOCTH.
Omnpenenenue pabOThl CWJIBI  YOPYrocTH HpHU
noJIbEME Ipy3a C MCIOJIb30BAaHUEM HETOABHKHOTO

" IMOJBHUXKHOT'O OJIOKOB

8.28

®du3znuyeckue SBICHUSI B npupoac: IIPUIIUBBL U
OTJIHMBBI, IBHXXCHHEC IIJIAHCT ConaeuHoMI CHUCTCMBI,

PCAKTUBHOC IBUKCHHUC KUBbBIX OPIraHU3MOB




8.29

TexHuyeckue yCTpOWCTBA: CHUIAOMETD, HATUYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe JIBUKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH KOJICOAHWI: TIepUOJ, YacToTa,
aMIUIMTY/a
MaremMatnueckuii M NPYKHHHBIA ~ MasATHHKH.
9.2 [IpeBpaiienue sHepruuM Opu  KoJieOaTeIbHOM
JBUKEHUT
0.3 3aryxaromue KoJsie0aHusl. Boinyx/1eHHbIE
' Kojebanus. PezonaHc
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHUYECKUX
BOJH. [IposionbHBIE M TONEpeyHble BOIHBL. J{mrHa
9.4 BOJHBI M  CKOpPOCTb €€  paclpoCTpaHEeHHs.
MexaHnyeckue  BOJIHBI B TBEPIOM  TEIE,
CEICMHMYECKHE BOJIHBI
0.5 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpaxkeHue
' 3ByKa
9.6 NHudpa3Byk u yapTpa3Byk
[TpakTuyeckue paboOThI:
OmnpeneneHue 4YacTOThl W IHepuoja KoseOaHWH
MaTEMaTHYECKOIO MasiTHUKA.
OmnpeneneHue 4YacTOThl W THepuoJa KoseOaHWH
IPYKMHHOI'O MasiTHUKA
HccnenoBanue 3aBUCUMOCTH MepHOJa KoJeOaHMi
9.7 NOJIBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TepHoOJa KoJjeOaHHi
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH  TepHoJa  KojiebaHuil  Tpysa,
NOJBEIEHHOTO K HUTH, OT Maccel TIpy3a H
XKECTKOCTH TPYKUHBI. M3MepeHHe yCKOpEeHHs

CBOOOHOTO MAIECHUA




dusnyeckrue SIBICHUS B npupoac: BOCIPUATUC

9.8 3BYKOB JKMBOTHBIMU, 3eMJIETPSICEHHE,
CEHCMUYECKHE BOJIHBI, [IyHAMU, 9XO
9.9 TexHr4ecKne yCTpOKUCTBa: 9X0JIO0T, UCIOJIb30BAHUE

yIbTPa3BYKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 DJEeKTPOMAarHUTHOE TOJe. DIEKTPOMAarHUTHBIC
' BOJIHBL. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 3€KTpPOMarHUTHBIX BOJH
10.3 DnekTpomarHuTHas npupona cBera. CKOpOCTh
' cBera. BomHOBBIE CBOMICTBA CBETA
10 [IpakTnueckue pabOTHI:
10.4 N3yueHne CBOMCTB D3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIHI0 MOOMIILHOTO TenedoHa
duznyeckue SIBICHUS B MPUPOJE: OMOJIOTHYECKOE
10.5 JNEHCTBUE  BUIUMOTO, YAbTPadUOJIETOBOTO U
PEHTT€HOBCKOTO U3JIy4eHUI
10.6 Texuuueckue yCTpoiicTBa: UCIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlygeBas monienb cBeta. MICTOUHMKH cBeTa
11.2 [IpsiMonmHElHOE pacIPOCTPAaHEHHUE CBETA
113 Otpaxenue cBeta. [lmockoe 3epkano. 3akoH
' OTpaXCHHsI CBETa
1 114 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop jryuelt B IMH3€E
116 OnTuueckas cucrema (oToanmapara, MUKpPOCKOTa
' U TellecKoma
117 I'maz kak omtuueckass cuctema. BImM3opykocTh H
' JAIbHO30PKOCTh




Paznoxxenne Oemoro cmBeta B CHEKTp. ONBITHI
11.8 Hototona. CrnoxkeHue CHEKTPaJbHBIX  I[BETOB.
Hucnepcus ceta
[IpakTnueckue pabOThI:
HccnemoBanue 3aBUCUMOCTH yrila OTpPaKEHHS
CBETOBOTO JIy4a OT yIJia MaJCHHUS.
Nzydenne XapaKTEPUCTUK H300paKeHUs
mpeaMeTa B TUIOCKOM 3epKalie.
HccnemoBanue 3aBUCUMOCTH yTiIa MPETOMIICHHS
CBETOBOTO JIyda OT yIJia IMaJICHUs] Ha TPAHMIIC «BO3IyX
11.9 — CTEKJIOM.
[Tonyyenne  w300pakeHWd C  TMTOMOIIBIO
COOMPAIOIIIEH JINH3HI.
Onpenenernne  (GOKYCHOTO  PAcCCTOSHHS |
OTNITHYECKOM CHIIBI COOMpAOIe JTMH3BI.
OnBITHI MO Pa3I0KEHUIO 0EJIOTro CBETa B CIIEKTP.
OnpITH MO BOCHPUATHIO I[BETA MPEAMETOB IPH
WX HaOJIOJIEHUU Yepe3 1IBETOBBIE (DUITBTPHI
Ousnyeckue SBIEHUS B MPUPOJIE: 3aTMEHHUS
11.10 Connua u JlyHsl, 11BETa T, ONTUYECKUE SIBJICHUS B
' atmMoctepe (uBer Heba, pedpakmus, paayra,
MHPaX)
1111 Texnuyeckue yCTpPOWCTBA: OYKH, TEPHUCKOII,
' (doToamnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE SAIBJIEHU A
s OmnsiThl Pezepdopaa u miianerapHas MOJIeNb aToma.
. Monens aroma bopa
122 Hcnyckanne © TMOTJIONIEHHWE CBETa aTOMOM.
12 . KBantsl. JInHelyaTbie CrIEKTpEI
PagnoaktuBHOCTh. Anbda, Oera- u ramma-
12.3
U3ITy4YeHUS
124 Crpoenue atomHOrOo siapa. HykmoHHas Mojenb
' aTOMHOTO siipa. M30TomsI




PannoaktuBHBIE [IPEBPALLICHUS. ITepuon

125 noJjtypaciajia aTOMHBIX sIIep
12.6 SnepHbie  peakiuu. 3aKOHBI  COXpPaHEHHUS
' 3apsI0BOIO U MaCCOBOT'O YHCET
DHeprusi CBsi3M aTOMHBIX sijep. CBsi3b Macchl U
12.7
SHEPrUu
128 Peaknun cunte3a u neneHus supep. McrouHukm
' sHeprun CoJiHIIA U 3BE3]T
12.9 Snepnas sHepretuka. JlelicTBHE paguOaKTHBHBIX
' W3IIY9CHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTnueckue pabOTHI:
HaGmronenue CrutonrHpIX U TUHEHYATHIX CIEKTPOB
12.10 W3ITy9CHHUS.
UccnenoBanme TpEeKOB: W3MEPEHHE DHEPTUU
YACTHIIBI TIO TOPMO3HOMY TyTH (110 hoTOrpadusim).
N3mepenue paauoakTuBHOTO (oHa
®u3nyecKue SBJICHUS B MPUPOJE: €CTECTBEHHBIN
paAMOaKTUBHBIA  (QOH, KOCMHUYECKHE  JIyYH,
12.11 paanoaKTUBHOE H3ITy4CHHE MIPUPOTHBIX
MUHEPAJIOB, IEHCTBUE PATUOAKTHUBHBIX M3IYyUCHUM
Ha OPTaHU3M YeJoBeKa
Trr Texuuueckue yCTpoiicTBa: CHEKTPOCKOTI,

I/IH,Z[I/IBI/II[yaJ'ILHHﬁ JO03UMCTpP, KaMEpa Bunncona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

HpOBepﬂeMbIe TPCGOBaHI/Iﬂ K IIPE€IAMETHBLIM pe3yjabTaTaM
0a30BoOro YPOBHS 0CBOCHMSA OCHOBHOM 06pa3OBaTean0ﬁ
nmporpaMmmbl OCHOBHOI'O 00111ero Oﬁpa3OBaHI/lﬂ Ha OCHOB¢
oroc

[lonumanue ponu QU3MKM B HAyYHOW KapTHMHE MHUPa;
c(hopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOMU
CBA3M M T[I03HABAEMOCTH SIBJICHUW MPUPOJBI, O POJIH
JKCIepUMeHTa B U3HKe, O CUCTeMOooOpa3yromiel poiau GU3NKY B
Pa3BUTHU E€CTECTBEHHBIX HAyK, TEXHHKH W TEXHOJOTHUH, 00
IBOJIONMHA (PU3WYECKUX 3HAHUM W WX POJM B LEITOCTHOU
€CTECTBEHHOHAYYHOW KapTHHE MHUpPa, O BKJIAJE€ POCCUUCKHX U
3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE
MPOLIECCOB  OKPYXAIOIIEr0 MHpa, pa3BUTUE TEXHUKU H

TEXHOJIOTUH

3HaHUA O BUAAX MaTepuu (BELIECTBO U IOJIE), O IBUKEHUU KaK
croco0e CyIecTBOBAaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOCHHMSI BEIIECTBA, O (U3UUYECKON CYLTHOCTH SBJICHUMN
npupobl (MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX H
KBAHTOBBIX); YMEHHE pa3iuyaTh SBIECHUS [0 OMHCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE; YMEHUE PACTIO3HABATH MTPOSIBIICHUE
U3YYEHHBIX (U3MYECKUX SBJICHHUM B OKpPYKaIOIIEM MHUpE,

BBIACIIAA UX CYILICCTBCHHBIC CBOMCTBaA (HpI/ISHaKI/I)

BrnaneHnne ocHOBaMHU HOHSATHITHOTO arfrapara 1 CMMBOJIMYECKOT'O
SA3bIKa (1)H31/IKI/I U HUCIOJIb30BAHUC HUX I PCIICHUA y‘{e6HLIX
3ala4; YMCHHUC XapaKTCpU30BaAThb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IC
ABJICHHUA W TOPOLECCHI, HCHOJIb3YyA (I)YHIlaMCHTaHBHBIC n

OMIINPHUYCCKHUEC 3aKOHBI

Kon
MpoBePsSIEMOro
TpedoBaHUS

1
2
3
4

YMeHne onuchiBaTh HU3YUYCHHELIC CBOMCTBa TEI U (bI/I3I/I‘-ICCKI/IC

SIBJICHHUS, UCTIOJIB3Y (I)I/I3I/I‘ICCKI/IC BCIIMYHHBI




Brnanenne ocHOBaMM METOJOB HAay4yHOTO MO3HAHUS C Y4ETOM
coOnrofeHnss MpaBWiI  OE30MACHOTO  TpyJda: HAOIIOJICHHE
(U3NIECKUX SBIICHHIA:

YMEHHE  CaMOCTOSATENBHO  COOHMpaTh  AKCIIEPHUMEHTAIBHYIO
YCTAaHOBKY M3 JJAHHOTO Habopa 00OpyIOBaHMS 1O MHCTPYKIUH,
ONHCBHIBATH XOJl ONbITA M 3alHCHIBAaTh €ro Pe3yJbTaThl,
(hopmyIupOBaTh BBIBOJIBI;

MPOBEJICHUE TIPSAMBIX W KOCBEHHBIX H3MEPCHUH (PHU3MYECKHX
BEJIMYMH: YMEHHE IUIAHUPOBATH HM3MEPEHHs, CaMOCTOATEIHHO
cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY I10 WHCTPYKIIWH,
BBIYMCIIATH 3HAYCHUE BEJTMYMHBI U aHAJTH3UPOBATH MOJTyYCHHBIC
pe3ynbTaThl ¢ Y4ETOM 3aJaHHOM IOTPENIHOCTH pPE3YyJIbTAaTOB
W3MEpPEHUN;

MIPOBEICHNUE HECIOKHBIX AIKCIIEPUMEHTAIBHBIX HCCIIETOBAHMIA,
CaMOCTOSITEIFHO COOMPATh SKCHEPHUMEHTAIBHYIO YCTAaHOBKY M
MPOBOJNTH HCCIENOBAHWE MO HMHCTPYKIUH, HPEACTABIATH
MOJTy9EHHbIEC 3aBHCUMOCTH (PU3NYECKUX BEJIIMYMH B BHJE TAOIHIL
U TpaduKOB, YYUTHIBATH MOTPEIIHOCTH, MAENaTh BBIBOJBI MO

pE3yiabTaTaM HUCCIECO0BaHUA

[lonumanue xapakTepHBIX CBOMCTB (HU3MYECKHX MoAemneit
(MaTtepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIH
CTpPOEHHUSl Ta30B, XUAKOCTEH U TBEPIBIX Tel, IUIaHETapHas
MOJIeTIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO siipa) U yMEHHUE

IIPUMCHATDb UX IJIA 00BACHEHUS q)HSH‘leCKI/IX IIpOoLCCCOB

VYMmeHne o0bsICHATE (bHSH‘ICCKI/IC MpoucCChl U CBOMCTBaA TCJI, B TOM
YUCJIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAaKTUKO-OPHUCHTUPOBAHHOI'O
XapakKTepa, B 4YaCTHOCTHU, BBIABJIATH MPUYUMHHO-CICACTBCHHLIC
CB3U U CTPOUTH 0OBSICHEHHE C 0H0pOI>'I Ha U3YYCHHBIC CBOICTBa
(I)I/ISI/ILIGCKI/IX ﬂBJ'IeHPIfI, (1)H3I/II-ICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U

MOJIEU

YMmeHue pemats pacu€THble 3a7auul (Ha 6a3e 2 — 3 ypaBHEHHUIR),
UCHOJNB3ysl 3aKOHBI U (OPMYJIbI, CBA3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alIMCHIBaTh KPAaTKOE yCIOBHUE 3aJauH,

BBIABJIATD HCAOCTAOMIHUE JaHHBIC, BBI6I/IpaTB 3aKOHbI 1 (bOpMYJ'ILI,




HEOoOXOoMuMBbIC i €€ pelIeHUs], HCIOJIb30BaTh CIIPABOYHBIE
JaHHBIC, IIPOBOAUTH paC‘IéTBI U OLCHUBATH PCAITMCTUIHOCTD
[OJIyYYEHHOTO 3HA4YeHUs (U3MYECKON BEIMYMHBI, YMEHHE
OTIPEICIIATh PA3MEPHOCTh (PU3UICCKON BEIMYMHBI, TIOTYyYCHHOM

IpU PELICHUU 3aa4u

YMeHHe XapaKTepu30BaTh NPHUHIMIBI JCUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM UKCI€ OBITOBBIX IPUOOPOB, U MPOMBIIIIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB II0 HX OMNMCAHUIO, HCIOIb3Ys
3HaHMSI O CBOMCTBAX (PU3MYECKUX SBJIEHUN M HEOOXOAHUMBbIe

(u3nyeckrue 3aKOHOMEPHOCTH

10

VYMeHHe WUCMoJIb30BaTh 3HAHUSA O (PU3NYECKUX SIBICHUSX B
TOBCETHEBHONW KW3HHM ISl oOecredeHus: Oe30macHOCTH TpH
oOpaileHUH C OBITOBBIMH MpHOOpPaMH U  TEXHUYECKUMU
YCTPOWCTBAMH, COXPAaHEHHS 370POBbsI U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOTO TOBEJICHUS B OKPY)KAIOIICH cpejie; TOHUMaHue
HEOOXOTUMOCTH  TPUMCHEHHUS  JOCTWKEHUW  (U3UKH U

TEXHOJIOTHH JIJIs1 PAIMOHAILHOTO MTPUPOIOTIONB30BAHMS

11

OnsIT OKCKa, TPeoOpa3oBaHus U MPeACTaBICHUS UHPOPMAIIH
(bu3MUECKOTO CoJIep>KaHusl ¢ UCIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; yYMEHUE OIICHUBATD
JOCTOBEPHOCTh  MOJY4YEHHOM  HMHQOpMAIMM Ha  OCHOBE
UMEIOIIUXCS 3HAHUN M JIOTIOJHUTENbHBIX HCTOYHHUKOB; YMEHHE
UCIOJIb30BaTh IPHU BBHIMOJIHEHUHM Y4EOHBIX 3aJlaHuil Hay4dHO-
HNOMYJISAPHYIO  JIUTEpaTypy ¢buznueckoro coJiep>KaHus,
CIpaBOYHBbIE MaTepuaibl, pecypchl ceTu VHTepHeT; BlaJeHue
0a30BBIMU HaBBIKaMU MpeoOpa3oBaHus WH(OPMALUU U3 OJTHOM
3HAKOBOW CHUCTEMBI B JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MUChbMEHHBIE U YCTHBIE COOOIIEHHsI Ha OCHOBE MH(OpMAIMK U3

HCCKOJIBKNX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'3 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKUE SBJIEHUA
T Mexannueckoe JBukeHue. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTD JIBH)KCHUS
PaBHomMepHOE 1 HepaBHOMepHOE nBIKeHUEe. Cpennsisi ckopocTs. Dopmyna
1.2 JUTSL BBIYUCIICHHS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE MPSIMOTMHENHOE NBUKEHNE. 3aBUCUMOCTh KOOPAMHATHI Tea
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO JIBMOKEHUS
13 x(f)=x,+vt
I'paduku 3aBUCHUMOCTH OT BPEMEHH JJIsi MPOCKIIUU CKOPOCTH, MPOCKITUU
MEepEeMENICHUs, MyTH, KOOPAMHAThI MPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBH>KEHUU
3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHU B CIydyae PaBHOYCKOPEHHOIO
MPSMOJIMHEHHOTO JIBUKCHUS:
3
Se(f) =vo, #1+a ;
2
@opMmyJibl I NPOCKIUU MEPEMEIICHUS, MPOCKIIUA CKOPOCTU U MPOCKIUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJMHENHOM JIBUKEHUU:
+2
1.4 s.(D=u,, -a‘+al.-3.
U_\'(r) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£?I.S'_T
I'padmku 3aBUCHMOCTH OT BPEMEHHU ISl MPOSKIIMUA YCKOPEHUs, IPOEKIIUU
CKOPOCTH, IPOECKLIMU IMEPEMELIEHUSA, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
L5 CBobOoHoe naaeHue. opMyIibl, OMUCHIBAIOIIME CBOOOTHOE TIaICHHE Tela
' [0 BepTUKAIM (JBWKEHHWE Tella BHU3 WM BBEPX OTHOCHTEIIBHO




noBepxHocTH 3emin). ['padmku 3aBUCUMOCTH OT BPEMEHHU JUIS TPOCKITUN
YCKOpEHUSI, TIPOCKIIUU CKOPOCTH U KOOPJMHATHI MPU CBOOOJHOM TaJICHUU

TCJIa 10 BEPTUKAIN

CKopocTh paBHOMEPHOTO JIBUYKEHUS Tela IO OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyna 17151 BBIYUCIEHUS CKOPOCTH YEPE3 PaInyC OKPY>KHOCTH U TIEPUO]T

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOE yecKOpeHue. HampasieHue eHTpOCTPEMHUTEIEHOTO

1.6 yckopenusi. @opmyra Juisl BBIYUCICHUS] YCKOPEHHUS :
2
a — L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHuUs:
1
1|.‘." = —
T
Macca. ITnotHoCTh BemecTBa. @opmyiia Il BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas uzndeckas BennuuHa. ClI0KeHue Chil
1.9 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIBI,
JICUCTBYIOLIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 . =_F
F 21 P-l—a-E




1.12

TpeHI/IC IOKOsSI U TPCHUC CKOJILXKCHUS. <1)0pMyﬂa IJI1 BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA!

Fo=u-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrotenue. 3aKkoH BCEMUPHOTO TATOTEHUS:

my -1,
F=G. 1 _2
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
®dopmyna /Ui BBIYUCICHUS CUJIBI TSDKECTH BOJIM3M MOBEpXHOCTH 3emun: F
=mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

Hesecomocts 1 neperpysku

1.15

Nmnynsc Tena — BekTopHas puznyecKasi BeJIHurHa.
D=mi

I/IMHy.]'ILC CHCTEMEI Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.TIBC CHJIBI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS 33.MKHYTOI>’I CHUCTEMBI TCII:
D=+, Uy =const

PeakTuBHOE ABIKEHHUE

1.17

Mexanuueckas pa60Ta. dbopMlea JJII BBIYUCIICHUA pa6OTI:>I CHIJIBI:

A=Fscoso

MexaHn4deckass MOIITHOCTb:

nv=4
I




Kunernueckas u NMOTCHIMAJIbHAs SHCPIrU-. CDopMyJIa JJIs1 BBIYMCIICHU A

KUHETHUYECKON SHEPrUU:

J'HUE
E EE——
2
Teopema 0 kuHeTHUECKOU dHEprun. PopMyIna Ui BBIYMCICHUS
1.18
MOTEHIIMAILHON SHEPTUH TeJIa, TIOHITOTO
Hajx 3eMuéi:
E,=mgh
Mexanudeckast SJHEPTHsL:
E=E;.+E p
1.19 o
3aK0oH COXpaHEHHS MeXaHu4eckou sHepruu. dopmyna s 3akoHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU NTPU HAJIMYUU CHIIBI TPEHUSL.
[IpocThlie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HenoABWKHBIN O0510ku. KITJI mpocThIx MEXaHU3MOB,
n= Aﬂmma
A‘S&I‘IIHHH
JlaBneHue TBEPAOTO Tena.
®opmyna 1 BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
P=%5
191 JlaBnenue raza. ATMmocdepHoOe 1aBIeHUE.

FI/I,Z[pOCTaTI/ILIeCKOG HAABJICHUC BHYTPHU KUIKOCTH.

q)OpMYJ'Ia JUI BBIYUCIICHUSA JaBJICHUA BHYTPH KUIAKOCTH:

DP=pgh+p,




1.22

3axoH [lackans. 'mapaBauueckuii npecc

1.23

3akon Apxumena. dopmyna IJig ONPEICICHHUS BBITAJIKUBAIONIEH CHUJIBL,

JEHCTBYIOLIEN Ha TENO, HOTPYKEHHOE B )KUIKOCTD WM Ta3:

Fa =PEV

VYcnosue naBanus Tena. [InaBanue CyAOB M BO3AYyXOIlJIABAHUC

1.24

Mexanudeckue KojeOaHus. AMIUTUTYA, TIEPHOJ M YacCTOTa KOJEOAHMIA.

dopmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJT KOJIeOaHUI:

1.25

MareMaTtnueckuii U NpYKUHHBIA MasTHUKHU. [IpeBpanienue sHepruu npu

KOJ1e0aTeIbHOM IBIDKECHUH

1.26

3aryxatonue kojebanus. BerayxaeHHsie koyebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IpoaobHbIe 1 TONIEpEYHbIE BOJIHBI. J[JIMHA BOJTHBI

Y CKOPOCTH PaCIPOCTPAHEHUS BOJTHBI:

r=v-T

1.28

3ByK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HA TPAHUIIE

IByX cpel. MHdpa3Byk u ynbTpa3ByK

1.29

Ipakmuueckue pabomoi

W3mepenue cpenHel INIOTHOCTH BEIIECTBA; apXUMEI0BOU CHIIBI; )KECTKOCTH
HPYKUHBL; KOAY(Q(QULUHUEHTa TPEHUS CKOJIbKEHUs; paOOThl CHUJIbI TPEHUS,
CHJIBl YIPYTOCTH; CpEJHEH CKOPOCTH JABMKEHMs OpycKa MO HaKJIOHHOMN
IUIOCKOCTH; YCKOpPEHUs OpycKa MpH JBMKEHUU 10 HAKJIOHHOW IJIOCKOCTH;
YacTOThl U MEpPHOAa KOJICOaHUI MaTeMaTH4YeCKOro MasiTHUKA; 4aCTOThl U
nepuosia  KojiebaHUM ~ NPYKMHHOTO  MasTHUKA;, MOMEHTAa  CHIJIBI,
JIEWCTBYIOILIETO Ha phlyar; paboThl CUJIbI YIPYTOCTH MPHU MOABEME Ipy3a C
MOMOIIBIO HEMOJBMKHOTO OJI0Ka; pabOThl CHIIBI YHIPYTrOCTH MpPH MOABEME
Ipy3a ¢ MTOMOIIBIO IOJBMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CUJIBI OT 00bEMA MOTPYKEHHOIM
YaCcTH TeJa U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH
CUJIBI OT MAacChl Te€ja; CWJIbI TPEHUs CKOJIBKEHHsS OT CHIJIBI HOPMAaJIbHOTO
J@BJIEHUS U OT POJia NMOBEPXHOCTHU; CUIIbl YIPYIOCTH, BO3HUKAIOUIEH B

NpY)XHUHE, OT CTENEeHU JeopMalii NMPYKUHBI; YCKOPEHHUs1 Opycka OT yria




HaKJIOHa HAaNpaBISAIONIEH; mepuoga (4acToThl) KOJIeOAaHWUN HUTSIHOTO
MadTHHKA OT JJIMHBI HUTH; IICPUOJa KOJIC6aHI/II\/JI MPY>KUHHOI'O MasATHUKA OT
MacCCbl TIpy3a H )KECTKOCTU IMPYXUHBI; HCCICAOBAHHWEC HC3aBUCUMOCTU
neproja KoJieOaHW HUTSHOTO MasTHHKA OT Macchl Tpy3a. lIpoepka

YCJIIOBHUS PABHOBCCHUSA pblyara

1.30

Qusuueckue s61eHUs 6 npupode. NPUMEPHl JIBUXKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMM B KMBOM W HEKHBOW IPUPOJE, IACHCTBUE CHIIBI TPEHHS B
MPUPOJIE M TEXHUKE, IPUJIUBBI U OTJIMBHI, JBIKEHUE TUIaHeT COJHEeYHOM
CUCTEMBI, PEAaKTHMBHOE JBHKECHHE >KUBBIX OpPraHU3MOB, pblYard B Tele
YeJIOBEKa, BIIMSHUE aTMOC(PEPHOTO [aBJIEHHWS Ha JKUBOW OpraHU3M,
IJIaBaHUE pPbIO, BOCIPUSATHE 3BYKOB JKUBOTHBIMHU, 3E€MJIETPSACEHUE,

CECMUYECKHE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIAIOMETp, TATYAKH TIOJIOKEHUS, PACCTOSHUS
W YCKOpPEHUS, TUHAMOMETP, TOJIIIMITHUKY, PAKEThl, PhIvar, MOBKHBIA U
HETIOIBVDKHBIN OJIOKH, HAKIIOHHAS THIOCKOCTh, IIPOCTHIE MEXaHU3MBI B OBITY,
COOOMIAIOIINECS] COCYIBI, YCTPOWCTBO BOAOIMPOBONA, THIPABINYECKUI
mpecc, MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeETp,

9X0JIOT, UCTOJIb30BaHUE YABTPA3BYKA B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KHHETHYCCKON TEOPUU CTPOCHUS
BemecTBa. Mojenu TBEPIAOTo, >KUIKOTO M Ta3000pa3HOr0 COCTOSTHUU

BenlectBa. Kpucrannuyeckue u amopdHbie Tena

2.2

I[BI/I)I(GHI/IG 4aCTull BCHICCTBA. CBs13b CKOPOCTH ABWIKCHHUSA YaCTUL[ C

Temmneparypoil. bpoynosckoe aBmxenue, nuddysus

2.3

CMauuBaHue U KaIllWJJIAPHBIC SABJICHUA

2.4

Temnosoe PpacIupeHUC U CKATHUC

2.5

TennoBoe paBHOBECHE

2.6

BHYTpeHHSISI OHEpTruUs. PaGora u TCIUIOIIEpEaaa Kak CIIOCOOBI U3MEHEHHS

BHYTPEHHEN dHEPrun

2.7

Bugst TCIUIONEpEeaauu: TCINIONIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC

2.8

HanCBaHI/Ie n  OXJIAXACHHUC TCII. KoanuecTBO TEHIOTHI. Y aenapHas

TEIUIOEMKOCTD:




O=am(t,—1)

2.9

3aKOH COXpaHEHUs SHEPTUHU B TEIUIOBBIX IIpolieccax. Y paBHEHUE TEIUIOBOTO

Oatauca:

O +0,+..=0

2.10

Hcnapenue u xoHeHcaus. Mi3MeHeHrne BHYTPEHHEN SHEPTUU B MPOLIECCE
ucnapeHuss W KoHJeHcanuu. KurneHwe XuakocTu. YenpHas TemioTa

napoo6paszoBanus: L = Q/m
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BiaxxHoCTh BO3/1yXa

2.12

[InaBnenne m kpucraumsanusa. V3MeHeHWe BHYTPEHHEH SHEPIHM IpH

IIaBJICHUHW U KpUCTAJJIN3allH. ylleHBHaﬂ TCIIJIOTA IIJIaBJICHUA

2.13

BuyTpeHHss sHeprus cropaHusi TOIUTMBA. YeibHas TEIUIOTa CTrOpaHUs

tormBa: g = Q/m

2.14

[Tpunnumer padoTs! TeroBeix AsuraTenei. KI1JI TemmoBoro aurarens

2.15

Ipakxmuueckue pabomoi

N3mepenne ynenbHONW  TEMIOEMKOCTH  METAUTUYECKOTO  IIMIMHAPA;
KOJIMYECTBA TEIUIOTHI, IOJYyYEHHOTO BOJONH KOMHATHOW TeMIEepaTyphl
(uKCHpOBaHHOW Macchl, B KOTOPYIO ONYIIEH HAarpeTblii IUIUHID;
KOJIMYECTBA TEIIOTHI, OTAAHHOTO HATPETHIM IIMIIMHAPOM, MOCIIE OMyCKaHU
€ro B BOJYy KOMHATHOU TeMIepaTypbl; OTHOCUTEIbHOM BIIaXKHOCTH BO3/1YXa;
yAENbHOW TEIJIOTHl IUIaBJI€HUs JbAa. FccienoBaHue U3MEHEHUs
TEMIIEPATypPhl BOJBI MPU PA3IUYHBIX YCIOBUSIX; SIBICHHS TEINIOOOMEHA MPU

CMEIIMBAaHUHU XOJIOJHOHN U I‘Opﬂ‘l@ﬁ BOJBI; TpoHecCa UCIIApCHUA

2.16

Duszuyeckue sAGNEHUS 8 npupode.‘ MOBCPXHOCTHOC HATSXKCHUC U

KalMWJUISIPHBIC SABJICHUA B IMPUPOAC, KPUCTAJJIBI B HNPUPOAC, U3ITYUCHUC




ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa30BaHUE POCHI,

TyMaHa, UHCA, CHCra

Texnuueckue ycmpoftcmea: KalmuJiiapbl, MIPUMEPBI  HCIIOJIb30BAHHA

KpHUCTaljlioB, )KI/IZ[KOCTHBIﬁ TEPMOMCTpP, AaTUUK TEMIICPATYpPhbl, TCPMOC,

2.17
CUCTEMa OTOIUICHHS JIOMOB, THTPOMETPHI, ICHXPOMETP, ITapoBasi TypOHHA,
JIBUTATEIh BHYTPEHHETO CTOPaHUS

3 DJIEKTPOMATHUTHGLIE SABJIEHUA

3.1 Dnektpusaius Ten. [[Ba Buma 3JeKTpUUYECKUX 3apsiioB

3.2 B3aumoeiictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aKOH COXpaHCHHS YJICKTPUUECKOTO 3apsiia

34 Onekrpuueckoe none. Hanpspk€HHOCTh snexkTpudeckoro nons. IpuHnun
CYIEPIIO3UINH ICKTPUUSCKUX MMOJICH (Ha Ka4YeCTBEHHOM YPOBHE)

35 Hocutenn snexTpudeckux 3apsioB. J[eHCTBUE IIEKTPUYECKOTO TOJS Ha
NIeKTpUIecKre 3apsibl. [[pOBOTHUKY U TUIICKTPUKH
[ToctostHHBIN AnekTpuueckuid TOK. JleHcTBUS 3nekTpudeckoro Toka. Cunia
Toka. Hanpsixenue.

3.6 l=g/t,U=Alq
DJIEKTpUYECKOe COIIPOTHBIICHUE. VY nenpHOE AIIEKTPHUYECKOE
COTIPOTHUBJICHUE:

3.7
R =pl/S

38 3akon Oma 151 yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COSTMHEHHE TIPOBOTHIUKOB:

I,=I,; U=U,+U,; R=R +R,
1 1 1 2
39 [TapannensHoe coeqMHEHHE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUS:
U =U;:I=1+1 R:%.

CMenianHbIe COSTUHEHUS MPOBOTHUKOB

3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul




3.11

3akon Jlxoyns — Jlenia:

O=I"-R-t

3.12

OmneiT Opcrena. MarHuTHOE 10JI€ MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUU

MarHUTHON MHIYKIUH

3.13

MarauTtHoe 110JI€ IIOCTOSIHHOIO Mar"urta. B3amMoaelcTBHE MOCTOSHHBIX

MariuToB

3.14

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM

3.15

OnbiTel @apanes. SBieHne 3eKTpoMarHuTHON nHAYyKIMu. [IpaBuio Jlenna

3.16

Ipakxmuueckue pabomoi

N3mepenue 53IEKTPUYECKOTO COMPOTUBIEHHUS PE3UCTOPA; MOIIHOCTU
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, BO3ZHUKAIONIETO B IMPOBOJHHMKE
(pe3ucTopbl, JlaMIoOuyKa), OT HaNpsDKEHUsT Ha KOHIAX TPOBOJIHUKA;
3aBUCHUMOCTH COTPOTHUBJICHHUS OT [UIMHBI MPOBOJHHUKA, IUIOMAAN €ro
MONEPEYHOT0 CEYEHHUSI U YIIEIbHOTO COMPOTHUBIICHUSI.

[IpoBepka  mpaBwia  Juid  DSJEKTPUYECKOTO  HANpsDKEHUS  MpU
MOCIIEZIOBATEIbHOM ~COEAMHEHUU TPOBOJHUKOB; TIpPaBHJa JUIS CHJIBI
ANIEKTPUYECKOT0 TOKa MpHU MapayieIbHOM COEIWHEHUU IPOBOJHUKOB

(pe3ucTophl U JIAMITOYKA)

3.17

Qu3suueckue s6NeHUss 8 npupode: SIEKTPUUYECKUE sBIEHUS B aTMmocdepe,
ANIEKTPUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE IMoje 3emud, apeiid

IIOJIFOCOB, POJIb MArHUTHOI'O IIOJIA JJIS )KMU3HH Ha 3CMJ'I6, IOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 31EKTPOCKOII, aMIIEpMETP, BOJBTMETP, PeocTarT,
CUETUMK DIEKTPUYECKOM DSHEPrUH, SJIEKTPOOCBETHTEIbHBIE MPUOOPBI,
HarpeBaTelbHbIe ANIEKTPONPUOOPHI (mpumeps), IIEKTPUYECKHE
IPEIOXPAHUTENH, IEKTPOMArHuT, JIEKTPOABUTATENb MOCTOSHHOTO TOKa,

TCHCPATOP MOCTOAHHOTO TOKA

3.19

3HeKTpOMaFHI/ITHLIe BosHEL IIlkama SJICKTPOMATrHUTHBIX BOJIH

3.20

.Hy‘-ICBaH MOJCIIb CBETA. HpHMOHHHCﬁHOC pacnpoCTpaHCHUC CBCTA

3.21

3akoH oTpaxeHus ceera. [Tnockoe 3epkaino




3.22

[Tpenomienue cBeta. 3aKOH MPETOMIICHUS CBETa

3.23 Hucnepcus cBera
3. Jlunza. Xox myuyedt B nuH3e. DOKyCHOE paccTOsSHUE JUH3BI. OnTHYecKas
. cuna sua3el: D = 1/F
3.25 I'ma3 xak ontuveckas cucrema. OnTHYECKHE PUOOPHI
Ipaxmuyeckue pabomul

N3mepenue ontuueckoi CUIbl  COOHMparomer JuH3bI; (HOKYCHOTO
paccTosiHUs coOuparoIiei TuH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MpeaAMETa
1 1300paXkeHus, Korja MpeaMeT pacloJio’KeH B IBOITHOM (okyce), moKazarest

3.26 | mpenmoMIIeHHSI CTEKIIA.

UccnenoBanue cBOMCTBA HM300pa)KE€HUs, TOJYYEHHOTO C TOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHHsI (POKYCHOTO PACCTOSIHUS JABYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YTJia MPEJIOMIJICHHUSI CBETOBOTO Jiyda OT YIJla MajeHHsl Ha
IPaHHULIE «BO3JIyX — CTEKIIO»

397 Qusuueckue asrenus 6 npupoode: 3atMmenus Connna u JlyHbl, 1BeTa Tel,
' ONITHYECKUE sIBJICHUS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MEPax)
3.98 Texnuueckue ycmpoticmea: OYKH, MEpPHUCKOI, (oToammapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SIBJIEHU A
i1 PamnoaxktuBHOCTh. Anb(a-, Oera-, ramma-usnyuenus. Peakuuu anbda-u
' OeTa-pacraga
42 Omnsitel Pezepdopna no paccesnuto anbda-gactun. [Inanerapnas moxaens
' aToma
4.3 CoctaB atoMHOTrO0 sifjpa. M30Tomnsl
4.4 [lepuon nomypacmajga aTOMHBIX SAEP
4.5 SnepHble peakiuy. 3aKOHBI COXpaHEHUS 3apSA0BOTO U MAaCCOBOTO YHCEN
Qusuueckue sa61eHUs 6 Npupode: €CTECTBEHHBIM pPaaUOAaKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PATUOAKTUBHOE H3JIy4YE€HUE MPUPOJHBIX MUHEPAJIOB,
JeCTBUE PAAMOAKTUBHBIX U3ITyYEHHI Ha OPTaHU3M YelOBEeKa
A7 Texunuueckue ycmpoticméa: CHEKTPOCKOI, WHAMBHUIYaJIbHBIM J103UMETD,

KaMcepa BI/IJ'ILCOHE[, AACPpHAd SHCPreTuKa










