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MOSACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IOJIOKEHU M TPEOOBAHWI K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3ukay.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToMm denepaabHOl pabouei mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENOoIaBaHusl yueOHOro npeamera «Dusnkay.

ConmepxaHue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOy4YaroUIMXCsi M OpraHu3alui0 H3Y4YEHUS
bu3MKM Ha JAEATENbHOCTHOM OcHOBe. B mporpamMme mo ¢u3MKe y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu Tpedoanuiit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METaNpPEIMETHBIM Pe3ybTaTaM OOyUYEHUs, a TAKKE
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Iporpamma no pu3uke ycraHaBiIMBaeT paclpeiesieHue yueOHOro maTepuana
1o rojgaM oOyueHus (Mo Kjaccam), IpejaraeT NPpUMEPHYIO MOCIeA0BaTeIbHOCTD
U3YYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouXcCsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ 1LEJIbI0 OKa3aHUs METOJINYECKON
MOMOIIIM YYUTEIIIO B CO3/IaHUU paboyel MporpaMmbl M0 y4eOHOMY IIPEAMETY .

dusuka SBISETCS CHCTEMOOOPa3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (U3NYECKHME 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U
SABJICHUN, HW3y4YaeMbIX XHUMHEH, Ouoyioruei, acTpoHoOMuUer u (QuznUecKoi
reorpaduedf, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
npenocTaBisieT HauOosee scHble OOpa3lbl MPUMEHEHHUS HAyyHOTO METO/a
MO3HAaHMsI, TO €CTh CIIOCO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO 00pa3oBaHUS B CTPYKTYpE OOIIETO
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PaMOTHOCTH HU
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TpENIoiaraeT OBJAJECHUE
CIEIYIOIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCJIEI0BAHMS;



HHTCPIPCTUPOBATL AAHHBIC W HCIOJIb30BAThb HAYYHBLIC AJOKA3aTCJILCTBA
AJI1 TIOJTYYCHUS BBIBOJIOBY .

[lenn wu3ydenuss (QU3MKM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
omnpeneseHbl B KOHLEMIMM MpenojaBaHusi ydeOHOro mnpenmera «dusuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit  ®@enepanuu, peaau3yOIIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIE TIPOTPAMMBI.

[enu nzydyenust GU3uKu:

NPUOOpPETECHUE HWHTEpPeca M CTPEeMJICHUS OOYYaloIIUXCsd K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PA3BUTHUE HUX HMHTEIUICKTyalbHBIX W TBOPUYECKHX
COCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUSA U (popMUpOBaHHE
WCCJIEIOBATEIILCKOTO OTHONICHUSI K OKPYIKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PCHHS KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTEePUH M (PYHIAMEHTAJILHBIX 3aKOHOB (DU3HKU;
dbopMHupoOBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHAILHON JAEATEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K
nanbHEHIIeMy 00YUYEHHUIO B 3TOM HaIlPaBJICHHH.

JlocTrkeHHe 3THX IeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero 06pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHrue 3HAaHUW O JUCKPETHOM CTPOCHHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKHX, MArHUTHBIX U KBAaHTOBBIX
SABJICHUSX;

npuoOpeTeHrne YMEHUN OMUCHIBAaTh U OOBACHATH (PU3UUECKHUE SBICHUS C
UCITOJIb30BAaHUEM ITOJTyYEHHBIX 3HAHHI;

OCBOEGHHE METOJOB pELICHUS MPOCTEHMIIMX PACUYETHBIX 3a4ad C
UCIIOJIb30BaHUEM busznuecKux MOJENEN, TBOPYECKHX u
PaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0IaTh MPUPOAHBIC SBJICHUS U BBIMOIHITH OMbBITHI,
nabopatopHble pabOThl ¥  SKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHME MPUEMOB pabOThl ¢ MHpOpMaLMEH (DUIUUECKOTO COJEp KAHMS,
BKJIFOUYasi HHPOPMAIMIO O COBPEMEHHBIX JOCTHKEHHUSIX (GU3MKU, aHAIIU3 U
KPUTHUECKOE OlIEHWBaHKE HH(POpMALUY;

3HAKOMCTBO €O chepaMu NMpoPeCcCUOHAIBHON I€ITeIbHOCTH, CBA3aHHBIMU
¢ (uU3UKON, M COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HayKH.



OO11iee ynCIO YacoB, pEKOMEHAOBAHHBIX JUIs U3y4YeHUs GU3UKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemeno), B 9 kmacce — 102 wyaca (3 waca B HEHIEINIO).

[Tpennaraemsiii B mporpamMMe mo (usmke nepeueHs J1adbopaTopHbIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JIeJaeT BbIOOp MpU MPOBEACHUU
71a00paTOpPHBIX PabOT M OMBITOB C YYETOM HWHAMBHUIYaJTbHBIX OCOOEHHOCTEH
00y4aroMXxcsl, CIIUCKa SKCIEPUMEHTANbHBIX 3aJlaHUi, MpeAsiaraéMbIX B paMKax
OCHOBHOT'O TOCYZIapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY/KaIOLIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponabl. OU3NYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeMMUMHBL. M3Mmepenue Qu3nueckux BelUyuH. Puznyeckue
npudopsl. [lorpemHoctTs u3MepeHuit MexxayHapoiHas cucTeMa eJuHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH M3y4alOT MPUPOY.
EcrecTBeHHOHAYy4HBI METOJ MO3HAHUS: HAOIIOJEHHE, MOCTAaHOBKA HAYYHOI'O
BOIPOCA, BBIIBIDKCHHE TUIIOTE3, SKCTICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmogaemMoro siBieHus. Onucanue GU3NUecKuX SBICHUM C MOMOIIbIO Moeeil

Hemoncmpauyuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. DOusuyeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHUA aHAIIOTOBBIM H
1 (ppoBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmpeneneHne EHBI ACICHUS KA H3MEPUTEIHHOTO MPUOopa.

2. M3mepenue paccTosiHUN.

3. H3mepenue oO0bEéMa )XUAKOCTH U TBEPJIOTO Tea.

4. OrnpeneneHue pa3MepoB MabIX TEN.

5. M3mepeHue Temmneparypsl HOpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H

JTaTYNKA TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHus MO NPOBEPKE TUIIOTE3bl: AATBHOCTH IMOJETA
nIapukKa, MyIeHHOro TOPU30HTAIbHO, TeM OO0Jbllle, YeM OOJbllle BhICOTA
Iy CKa.
IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MIPUTSLDKEHNUE U OTTAJIKHBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JIBUYKEHHUSI.

2. Hab6monenue nuddyzum.



3. HaGmonenue  siBneHuid,  OOBACHAIOIIMXCS  MNPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. Ouenka JuaMeTpa aroMa METOJOM DpSAOB (C  HCMOIB30BAHUEM

dbortorpaduii).

2. OnpITHI O HAOIIOEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHMe U B3AaUMOJAEHCTBHE TeJl.
MexaHnueckoe JBW)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHAsl CKOpPOCTh NPU HEPABHOMEPHOM IBWKEHHHU. Pacuer myTu u
BPEMEHU JBUKEHUS.
SBnenue uHepUMH. 3aKOH WHEpUMU. B3anmonelcTBHe Ten Kak NPUYHMHA
W3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InmoTHOCTE BemiecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0beMa BEIIeCTBA.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha JIpyTHX IaHetax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HaIPaBJEHHBIX M0 OJHOW mNpsMou. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsI. TpeHue B NPUPOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHue MexaHHMUeCKOro JIBMXKEHHS Tella.
2. M3mepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUS.
3. HaOmionenue siBeHus HHEPIUU.
4. HabmroneHnve nu3MeHeHus: CKOPOCTH NMPHU B3aUMOJACHCTBUU TEL.
5. CpaBHEHHE Macc N0 B3aUMOJECHCTBUIO TEJI.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimeol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHMSI (IIApUKa B KUAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlajee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJbXEHUS OpycKa WM IIapuKa Io
HAKJIOHHOUW ITIOCKOCTH.
Onpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb paCTSKeHHs (IedopMarium)
IPYKUHBI OT IPUJIOKEHHOUN CHIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCSI HIOBEPXHOCTEM.

JlaBieHue TBEPABIX TeJI, >)KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a OT o0bema, TemiepaTryphl. llepemaua naBneHus
TBEPJBIMUA TEJaMU, KUAKOCTSIMU M Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ 'mMapocratnyeckuii
napajaokc. Cooburaronirecs: cocysl. ['uapaBimyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3aywHONW o6osouku 3emuu. Ombit Toppuuermn. M3mepenune armocdepHOro
JaBJIEHUsl. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCyibl.

['mnpaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(PEPHOTO JABICHUSI.

3aBUCHUMOCTh BBITAIKWBAIOIIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITAaTKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MIIOTHOCTEN TEJA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa NMOTPYKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHve  BBITAJKHUBAIOIIEH CWIBI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYXEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBMCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TEJa.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIEH Ha TEIO B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA U OT IFIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEEIEHUE €€ TPY30II0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHsi pblyara. I[IpuMeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3omotoe mpaBmwioy MexaHukd. Koadduument monesHoro neWctBusa (nmanee —
KIIJI) mpocteix Mexanu3moB. [IpocTeie MexaHN3MBbI B OBITY U TEXHHKE.

Mexanuueckas odHeprua. KuHernueckas MW INOTEHUWAJbHAs JHEPrUS.
[IpeBpaiieHrie 0OTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYyTrOi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUHU Tella

110 TOPU30HTAJIBHON TIOBEPXHOCTH.
2. HccnenoBanue yCiaoBUM PaBHOBECHS phlUara.
3. Msmepenue KIIJl HAKITOHHOM TIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOM JHEPIUHu.
8 KUIACC

TenJioBble SIBJIEHUS.

OCHOBHBIC TIOJOXKEHUSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKON TEOPUHU.
CmaurBaHue U KaOWUISIpHBIE ABJIEHUS. TEnnoBoe paciupeHre U coxaTue.

Temmneparypa. CBsizb TemIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKECHHS
gactull. BuyTpennssi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEW DHEPTUU:
Temionepeaaya u COBEpILICHUE paboOThI. Bunasl TeIIonepeJauu:
TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUCHHE.

KommuectBo TeIwioThl. YaeibpHas TEIUIOEMKOCTH BellecTBa. 1eInuiooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHWE TemIOBOTo Oamadca. [lmaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHHS.

BnaxuocTts BO3myxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TermoBbiX aBurarenei KIIJ[ TemmoBoro auraress.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKCHHUS.



v ok W

L ® N o

Hab6monenue nuddyszun.

Habmronenue siBjeHuit cMauynBaHUs ¥ KaMWUTSIPHBIX SBICHUI.
Habmronenue TemioBoro pacimpeHus Tell.

M3MeHeHne naBieHus ra3a NpU U3MEHEHHH OObEMA M HArpeBaHUM WIIU
OXJIAXKICHUH.

[IpaBwiia n3MepeHust TEMIIEPATYPBI.

Bune! Tertonepenauu.

OxJaxx1IeHue Npu COBEPLIEHUH PabOTBHI.

Harpeanue npu coBepuieHMH padOThl BHEHITHUMH CHIIAMM.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HabnroieHue KureHus.

. HaGmonenue nocTossHCTBa TeMIepaTyphl IPH IUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTaTEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIK caxapa.
OnwITel MO HAOTIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIAKOCTEH W
TBEPJIBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITPHUIIA.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JAaBJEHUS BO3JIyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIKICHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKe OT TeMIepaTyphl.

Halmronenne u3MeHEHHST BHYTPEHHEH OSHEprud Telna B pe3ysbTaTe
TEeIIonepeayn U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHSI TEIUIOOOMEHA MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiueu BO/IBI.

OnpeneneHne  KOJMUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIIapeHUsL.

OnpenesneHne OTHOCUTEIBLHON BIQKHOCTH BO3TyXa.

OnpeneneHue yaeabHOW TEMIOTHI IIABJICHUS JIbJA.

DJIeKTPUYeCKHe U MAaTHUTHBIE SIBJICHMS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aUMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXTy TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpudeckoro mnons. IIpuHiun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiaoB. DIEMEHTApHBIM 3JIEKTPUUYECKUM 3aps.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HcTouHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
ais ydyactka uenu. IlocnemoBarenbHOe W mapajuieNIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
DJexTpuyYecKre eny U MOTpeOuTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarouTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHUE sl )KU3HU Ha 3emiie.
OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
AJIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHWE SJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SABieHne 3MeKTpoMarHuTHON nHAykuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONy4EeHHS ~ DBJCKTPUUYECKOH  DHEPIHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3a1us TEll.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3AaUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHSA.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbIH pa3psa.
. I3MepeHne cuiibl TOKa aMIepMeTpoM.
. I3MepeHne 31eKTpUIeCKOT0 HANPSKEHUS! BOJJbTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUMN.
. B3anmoeicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHY Pa3/I€JICHHs TIOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHUT.

JleificTBre MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTEb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Omneitel @apanes.

3aBUCUMOCTh HANpPABJICHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIONCHHWIO DJEKTPU3AIMM TeNl WHAYKIWEH W TIpu
CONPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DJIEKTPUYECKOTO TMOJS Ha MPOBOAHUKU H
JUBJIEKTPUKHU.

COopka u mpoBepKa pabOThI MEKTPUIECKON IIEMU TOCTOSTHHOTO TOKA.
N3mepeHue u peryJimpoBaHUe CUJIbI TOKA.

N3mepenne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOLIKE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAN TOMNEPEYHOrO
CEUYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH MpPHU TOCIET0BATEIHHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MPU MNapaJJIETLHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU  AJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIbl TOKA, UAYIIETO YE€pe3 JaMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yuenne MarHUTHOTO TIOJSI TMOCTOSHHBIX ~MAarHUTOB TPU  HUX
00BbEIMHEHNH U PA3JCICHHH.

HccnenoBanue 1eWCTBUS 3JIEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.



17. ONbITEL, JIEMOHCTPUPYIOIIHE 3aBHCUMOCTh CHJIBI  B3aHUMOJECHCTBHUSA
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKAa B
KATYyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3yyeHHe padoThl AEKTPOABUTATENS.

20. U3mepenue KIIJ1 35eKTpoABUTaTebHOM YCTAHOBKH.

21. OObITBI 1O  MCCJIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KUIIACC

Mexannyeckue siBJIeHU.

Mexannueckoe aBmwxkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHoOe npsAMonuHeiHoe aBuwxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JIBHKECHUHU.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBMKeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOEe aBmkeHHE MO OKpyx)HOCTU. Ileprog m wacrota oGpaiieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoToHa. BTopo#t 3akon HeroTtoHa. Tpetui 3akon HerotoHa.
[IpuHIMI CYyNepIIO3ULIUA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTHE BUJIbI TPEHHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JlBwxkenue rura”Her Bokpyr Comnna. IlepBas xocMuueckass CKOPOCTb.
HeBecoMoCTh 1 eperpysKHu.

PaBHoBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHeHne mMmiyibca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TsKeCTH, yHpyrocTH,
Tpeuust. CBsi3b dHEpruu u padothl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus c:xxaTtou npyxunsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPIHUN.

Hemoncmpauyuu.

1. HaOmoneHne MexaHM4eCKOro ABM)KEHUS TeJla OTHOCHTENBHO Pa3HbIX Tell

OTCYETA.



o vk~ w

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanne Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MmexaHn4eckux sIBIEHUH, MPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H YCKOPEHHOM JBHYKEHUU
OTHOCUTEILHO KaOuHeTa QU3HKHY.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U JACUCTBYIOLIEH HAa HEro
CHJIBL.

Habmronenue paBeHcTBa CUJI IPU B3aUMOCHCTBUU TEIL.

M3meHeHue Beca Tena Mpyu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOJECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca ITPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHUS.

CoxpaHeHHe MEXaHUUECKON YHEPIHH ITPU CBOOOIHOM IaJICHUMU.
CoxpaHeHHE MEXaHNYECKON YHEPTUHU IIPU ABUKEHUU TeNa MOJ ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIIEro paBHOMEPHOTO
JIBMKCHHMSI IIAPUKA WITH TEIIEHKKH.

Omnpenenenre cpeHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM
JBKEHUU 0€3 Ha4abHOU CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIPHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIreHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenne )XECTKOCTH TPY>KHHBI.

Omnpenenenre paboThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tela
110 TOPU30HTAILHON MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH TMPU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXpaHEHUS YHEPTUH.
Mexanuveckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIUINTy1a. MaTeMaTn4eCKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUH MPHU KOJIeOATETbHOM IBUKCHUHU.

3aryxatomue  kosjeOanus.  BwiHyxkaeHHble — KoJiebaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpopoisibHble U
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(]pa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenue koneOaHWN TEN IMOA JAEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
Hab6nronenune BIHYKIEHHBIX KOJIEOAHHUM U pe30HaHCa.
PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHUYECKHI1 pe30HaHC.
ﬂaﬁopamopnbte pabomul u onvimeol.
1. OmpepneneHre 4YacTOTbl M IepUOAa KOJEOAHMI MaTeMaTuuecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEproIa KojaeOaHui NPYy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMeproa KOIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH NEpUOIa KOieOaHUN NPy KUHHOTO MasTHUKA

OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IE€pPUOJA KOJEOAHWIl rpy3a, MOABEUIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJeOaHuit
NPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
DJIEKTPOMATHUTHOE 110JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MoJie.  JDJEKTpOMAarHuTHble  BOJHBL.  CBOKCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. H3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOTO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounuku — cBera.  [IpsMosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. [lonHoe BHyTpeHHee
OTpaXEHUE CBeTa. lCMoap30BaHWE IIOJMHOTO BHYTPEHHErO OTPaXEHUs B
ONTUYECKUX CBETOBO/AAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak onrTuueckas cuctema. bim3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HbtoTrona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Toyuyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xoj nyuei B coOuparoiei JInH3e.

Xox 1yde B pacCEUBArONIEH JIMH3E.

[Tommydenue n300pakxeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lomyuenue 6eoro cBeTa Mpu CJI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Yrja OTpPaKEHHUs CBETOBOrO Jiydya OT yIJia
NaJICHHUS.

W X N U WD e

2. M3ydeHue xapakTepUCTHK U300pakeHUs MPEAMETA B TUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCMMOCTHU yTiia MPEJOMIICHUS CBETOBOIO Jy4a OT yria
NaJICHNUs] Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Ilomydyenne n3o0paxeHui ¢ MOMOIIbIO COOMPAOIIEH JTUH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOHMparoieit
JIUH3BI.

6. OMbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl O BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHUH 4Yepes3
[[BETOBBIE (PUIIBTPHI.

KBauToBbI€e fiBJICHUS.

OmneiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U nornioiieHre cBera atroMoM. KBaHThI. JIMHEHYaThle CIIEKTPBI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. MHWs3oromsl. PaauoaxtnBHBIE
npespaiuenus. [lepuoa nomaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTHBHBIX H3JIyYCHHM Ha JKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOUICHUS.

2. CHoekTpsl pa3jIMyHbIX T'a30B.

3. CnekTtp BoAOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONTUX U3TyYCHUH.

6. Perucrtpauus n3nydeHus NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOmroneHue CIIomHbIX ¥ TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIUM YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO GoHA.

IToBTOPUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOTYJIb MIPEIHA3HAUEH AJII CUCTEeMAaTH3allH
U 0000mIeHUS  TPEIMETHOrO  COAEPKaHMsT M OMNbiTa  JAEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3HMKH, a TAKXKe JJI MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY MO (QU3MUKEe IS OO0yJaroIIuXxcs,
BBIOpABIIMX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass T'PAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS



SIBJICHUH TIPUPOABI W TEXHUKH, OBJIAJICHUE YMEHHUSAMHU OOBSCHATH (PH3UUCCKHUC
SIBJICHUS, TPUMEHSS TIOJIyYCHHBIC 3HAHWS, peliath 3ajadd, B TOM YHCIC
KauyeCTBEHHBIC U KCTICPUMEHTAIBHEIC.

[TpuHIMNHATBEHO IESTEILHOCTHBIA XapakTep NaHHOTO paszelia Peaan3yercs
3a Cu€T TOro, 4YTO OOY4YaOUIUeCs BBINOJHSIIOT 3aJaHusi, B KOTOPBIX MM
npeiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh W HAYYHO OOBSICHATH
(u3uveckue SBJICHUS B OKPYIKAIOIICH PUPOIC U TIOBCEAHEBHOM KU3HU;

UCTIOJIb30BaTh HAyYHbIC METO/IbI UCCIICIOBAHHS (PU3UUCCKUX SBJICHUN, B TOM
YHCIIC SIS IPOBEPKH TMITOTE3 M MOJYyUEHHS TCOPETHYCSCKUX BHIBOJIOB;

OOBSICHATH HAyYHBIC OCHOBBI HaMOO0JIEe BOKHBIX JOCTHIKCHHIA COBPEMEHHBIX
TEXHOJIOTHI, HAIPUMEDP, MPAKTUIESCKOTO HCIIOJIb30BAHUS PA3TUYHBIX HCTOYHHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBpAIlCHHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPIHUH.

Kaxmgas w3 TeM JaHHOTO MOXYJIA BKIIOYAeT AKCIEPUMEHTAIbHOE
UCCIIeIOBaHNE 0000IIaroniero xapakrepa. Modynib 3aBepliacTcs MPOBEICHHEM
JTUArHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTAaTOB.

B pesynbrare uzyueHnus GuU3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatouierocs OyayT cOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(hbU3MUeCcKO HAYKU;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYXKJI€HUHN OOIIECTBEHHO 3HAYMMBbIX U
ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKCHHIMA
(bu3uKwy;

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLHIIOB B JESITEIBHOCTH
YY€HOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

- BOCIIPUSITUE ICTETUYECKUX KAYEeCTB (PU3NYECKOM HAyKHU: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 MO3HAHUS

- OCO3HAaHUE NEHHOCTH (U3MUECKOW HAyKH KAaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTHUs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KyJbTYpBHI,

- pa3BUTHE HAay4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEA0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbBTYpPHI  3A0pPOBbS MU  3MOLMOHAJBHOIO
Os1aromoJryuus:

- OCO3HaHHE IIEHHOCTH 0€30MacHOro oOpaza JKHU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MMpE, BaKHOCTH NpaBWJ O€30IIaCHOrO0 MOBEAEHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM 00OPYAOBAaHHUEM B
JOMAIIIHUX yCJIOBUSAX;

- Cc(OpMUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHME CBOETO IpaBa Ha
OLIMOKY U TAaKOT'O K€ IIpaBa y APYroro 4yejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE Yy4YacTHE B PELIECHUM MPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenpHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHid, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALlUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pElEeHUs 3aJad B
o0JacTh OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUN I OKPYKAIOIIEHW CPEJIbl;

e - OCO3HaHME TIJI00AJBHOTO XapakTepa HKOJIOTMYECKHX IMpoOJeM M IMyTel ux

peleHus;

e 8) amanTanum K M3MEHSIOIIUMCH YCJOBHAM COUHMAJIBbHON W NMPUPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBHMU TPU BBHIMOJHEHUU HWCCICIOBAHUN U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OMNBITY M 3HAHUSAM
IPYTUX;

e - TIOBBIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
NEATENIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYyIUPOBATDH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME AEPUUUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pPAa3BUTHSI B MNPUOOPETEHUH HOBBIX (UINYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIUSHMS HA OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX INI0OATBHBIX TTOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS TpOTpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi y oOydaromierocs OyayT copMUpoBaHbl MeTaNpeaAMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUEeOHBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISTHUBHBIC
yYHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eicTBUA:
e BBIBIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHHMS TS
0000111eHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYMS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX W HAOJIFOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TIPUYMHHO-CJICAICTBEHHBIC CBS3M TMPH W3YYCHUHU (U3NYECKUX
SIBJICHUM ¥ MPOIIECCOB, JIeTaTh BBIBOJABI C UCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pelmieHus: ydeOHOH ¢u3uYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB pEIICHHUs, BHIOOpP Hambosee
HOJIXOJISIIETO ¢ yYETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/LCKHeE JeCTBHUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIH
¢u3nyecKuii SKCHEPUMEHT, HEOOJIBIIOE UCCIEI0BaHHE (PHU3MUECKOTrO
SIBJICHUS;

OLICHWBAThb Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJYYEHHYIO B X0JI€ HCCIIeIOBaHUS WIIM DKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMyTUpOBaTH 0000IIEHNS M BBIBOJBI 110 pe3yJibTaTaM
IPOBEAEHHOTO HAOIOIEHUS, OIIBITA, UCCIICIOBAHMUS,

IPOrHO3MPOBATh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEAIOJIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHATH Pa3INYHbIE METObl, MHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U
orOope MH(pOPMALMK WM JAHHBIX C Y4ETOM MPEIOKEHHONW ydeOHOU
dusnueckoil 3anauu;

aHAJM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMANbHYI0 (QOpMYy MpeaCTaBICHHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMHy, JruarpaMMamMu, HHOU rpaduKoil U NX KOMOMHAIUAMHU.

KoMMyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

B XOJIe OOCYXKIEHUs y4yeOHOTro Marepuana, pe3yJIbTaToB JIA0OPaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOTPOCHI TI0 CYIIIECTBY 0OCYKIAeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJa4d W IOAJCpKaHUE
0J1aroKeJaaTeIbHOCTH OOIICHMS,

COTIOCTABIIATh CBOM CYXJECHUS C CYXICHUAMH JPYTHX YYaCTHHKOB
nuanora, OOHapYKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHIM;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TMPEICTABIATh PE3yIbTaThl BHIOJHEHHOTO (PU3UUECKOTO OIBITA
(3KCnEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTb W MCHOJb30BaTh  INPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUYaIbHONM pabOThl MpPU PEIIEHUH KOHKPETHOW (U3NYeCKOU
po0JIeMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JOCTHKEHUIO: paclpeiessiTb poiH, OoOCYXIaTh MpPOLECCHl HU
pe3ynbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOIO pe3yjbTara Mo
CBOEMY HANpABJICHUIO W KOOPAWUHUPYS CBOU JAECHCTBUSA C JAPYTMMHU
YIEHAMH KOMaHbL;

OILICHMBATh KAa4eCTBO CBOEr0 BKJIaja B OOLIMM HPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHMBepcaJbHbIe y4eOHbIe NeiCTBHUSA

Camoopranuzanus:

BBISIBJISITH NIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYyaIMsX, TPEOYIOIIUX
JUIs pelieHus (pU3NYECKruX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMUHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUYallbHOE, NPUHSATUE PEIICHUs B IpylIe, NPUHATHE pEUIeHUH
rpymIon);

CaMOCTOSITENIbHO COCTABIISATh AITOPUTM PEIIeHUsT PU3NUECKON 3a/1a4u WIH
IUTAHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEIICHUN;
Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIl:, SMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYAallMU U NPEAJiarath 1jiaH e€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JACSATEIHLHOCTH (B TOM YHUCIIE B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPYrOoT0 YEJIOBEKa B XOJE CIOpa WM JUCKYCCUHU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO;
PU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelieHuu (PU3NYECKUX 3a/1ad Uiu
B YTBEP)KJICHUAX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydenus B 7 Kjacce MpeaMETHBIC Pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

UCTIONb30BaTh  MOHATHS:  (U3MYECKHe W XUMHUYECKHE  SBIICHHUS,
HaOIOIeHUE, SKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHHIIBI (PU3NISCKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cwra,  nedopmanus  (ympyras, — IUTacTUYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHHUE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKEHHUE, HWHEPIUS,
B3aMMOJICUCTBUE TEJI, PaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHONW OCHIO
BpallleHus, Tiepeada JaBJICHUsS TBEPABIMU TelaMH, JKUIAKOCTIMH U
razamMy, arMocepHOe JaBJCHHE, IUIABaHWE TeJ, TPEBpaIICHUS
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSIBICHHE W3YYCHHBIX (DU3UYECKUX SIBICHUN B
OKpYXalolleM MHpPE, B TOM uHucie (PU3NYECKUE SBICHHUS B MPHUPOJE:
NPUMEPHI ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupoje, ACUCTBUE CHUJIBI TPEHHUS B TPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOTO JTaBJICHUS HA KMBOM OpraHW3M, IJIABAHUE PhIO, phlUyaru B
TEJIe YeJIOBEeKa, MPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B yUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH ) (PU3UIECKUX SBICHU;,
OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKHUE SBIICHUS, UCTIONB3YS
bu3ndeckue BEMWYWHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBieHWe (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHU4eckas padoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CWJIbl, KOX(D(HUIMEHT TOJE3HOTO JEHUCTBHSI MEXAHH3MOB,
KHHETHYECKAasT W TOTCHIMAIbHAS SHEPTHs), MPHU OMHCAHUHM TMPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, UX
0003HAYCHHUSI W EIUHUIBI (U3MYECKUX BEIUYHMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BEIUYHMHY C IPYTHMH BEIUYHWHAMM,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3NMUECKIX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIEHUS U MPOIIECCHI,
UCTIONB3YS MpaBUIa CIIOKEHUs CHJI (BJOJb OJHOM MpsAMOIi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0Joka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
HEPruH, TpPU HSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SBIEHMS, IIPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEeHHE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B |-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
yCIJIOBUS 3aJjau 3aMUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAMTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MPU HNOMOIIU
$u3nYECKUX METOJOB, B OMMUCAHUH MCCIIEIOBAaHUS BBIACISATH IPOBEPSIEMOE
OpEeAnojoxeHne  (rumoresy),  pasnvyatb W UHTEPHPETUPOBATH
IOJ[yYEHHBIM pe3y/ibTaT, HAXOAUTh OIIMOKM B XOJAE OIBITA, J€1aTh
BBIBOJIBI I10 €70 PE3YJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKHX SBICHUNA WU
buznyeckux CBOICTB TEJN: (dopMynupoBaTh IIPOBEPSEMBIE
IPEIO0JIOKEHUS, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYJIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX W
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHUS MPUOOPOB € YyUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
JIpPYrol € HCHOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBHCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHM JBWKCHMS TeEJd, CHUJIBI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEH TeI
Y HE3aBUCHUMOCTH CUJIBI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPYXKEHHOM YaCTU Te€Ja U OT IUNIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Tela, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA
IUTAaBaHMsI TeJl, YCJIOBUM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBAaHUSA, COOMpaThb YCTAHOBKY M
BBINOJHATh WU3MEPEHUs, CIenys IMPEAJOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ysIbTaThl TMOMYYEHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIUYUH B BUJC



NpeIJIOKEHHBIX TaOnuIl U TpaduKoOB, JeNaTh BBIBOJABI MO pe3yjbTaTam
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEILIECTBA JKUIKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JABJICHWE  BO3/yXa, BbITAJKUBAIOUIAs  CHJA, JIEUCTBYIOIIAs  Ha
HNOTPYXEHHOE B KHUAKOCTh TeNO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPEAIOKEHHOW WHCTPYKLUUU: TMpH
BBINIOJIHEHUU H3MEPEHHU cOoOupaTh 3KCHEPUMEHTANbHYIO YCTAHOBKY U
BBIYMCIIATH 3HAYCHUE HCKOMOU BEJIMYKHBI;

coOJro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phluar, NOJABMXKHBIN 1 HEMOJABUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTepu30BaTh MPUHIMUMBl JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX OmucaHud (B TOM 4YHCIE:
HNOJIINITHUKY, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TOPUIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOICTBax (PM3MUECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaX)
MPAKTUYECKOI0 MCMOIb30BaHMS (DU3MYECKUX 3HAHUM B TMOBCETHEBHOMN
KU3HU Il oOecnieueHrst 6€30MacHOCTU MPpU OOpallieHuy ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370POBbS M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH CPeIE;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmaru B HHTepHere B
COOTBETCTBHUHM C 33/IaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM M TyTEM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIJIETSAThH
uHPOpPMAIIMIO, KOTOpas SBJSETCS NPOTHBOPEYMBOW MIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJTHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOTO  COJEpkKaHUsl, CIPABOYHbIE MaTepualbl,
pecypcbl cetu HTepHET, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTaA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUChbMEHHBIE U YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMaLMU (PU3NYECKOTO COJAEPKAHMS, B TOM
yycie MyOJMYHO JIeNaTh KpaTKue COOOIIEHHs O pe3yJibTaTax IMPOEKTOB
WIM y4eOHBIX UCCIENOBAHUNM, NPU HTOM TPAMOTHO UCIOJIB30BAThH



U3YYCHHbI TOHATUHHBIN anmapaT Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIUJICHUE NTPE3CHTALIAEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pachpenesiarh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTAaBJICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHWBATh
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTh  TPYNNbl,  BBICTPAUBATH
KOMMYHMKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K konIy o0ydenus B 8 kiacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

UCITI0JIb30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHbIC COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTUs, TEIUIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE TOoJe, MPOBOJIHUKI
U TUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pacCIIMpEeHUE W CKAaTHe, TEeIlonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUIAPHBIE SBJICHUS, HCTIAPCHUE,
KOHJIEHCAllMsl, IUIaBJIEHHWEe, KpHUCTaJUIM3anus (OTBEpJEBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTI0npPOBOIHOCTb, KOHBEKIHA, U3ITyYEHHE),
ANIEKTPHU3AIUS TEJ, B3aMMOJICHCTBHE 3apSAI0B, NEUCTBUS AICKTPUICCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MAarHuTOB, JEHUCTBUE
MarHUTHOTO TOJsl Ha MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBJICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’)KalIIeM MHpe, B TOM dHCIe (u3ndecKkue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJICHUS B MPUPOJE,
KpUCTaJUIbl B TMpupoje, usiydeHue CoiHa, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
SBICHUS B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emMiH, Jpeid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl JKM3HU Ha
3emuie, NOJISIPHOE CUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKUE SBICHUS, UCTIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPTHUs, KOJIUYECTBO
TEIJIOTHI, YJeNbHAs TEIJIOEMKOCTh BEIECTBA, YJAENbHAas TeIuioTa
IUIaBJICHUS, yJeNbHasg TeIioTa NapooOpa3oBaHUsl, ylelbHAs TeruioTa
CropaHus TOIUIMBA, KOAY(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM



MAIlTMHBI, OTHOCUTEJIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUCCKUN 3aps,
Cuja TOKa, DJIEKTPUYECKOE HANPSDKEHHE, COMPOTHUBJICHUE MPOBOIHHKA,
yAETbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TpU OMNHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEIMYHH, 0003HAUEHUS U €IUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUIHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONIB3Ysl OCHOBHBIE TOJIOKEHUS MOJICKYJISAPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIAI CYMEPIO3UIIMN TMOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl yyacTKa 1€, 3aKOH
Jbxoyns—JIeHnia, 3aKkOH COXpaHEHHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHCHIBATH €r0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (M3UYECKUE TPOILECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluidi MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 TOTHYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuyéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YysS 3aKOHBI W
dbopMyIbl, CBs3BIBatolMe (PU3MUECKHE BEIMYWHBI: HAa OCHOBE aHaM3a
YCIIOBHUSI 33/1audl 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JJI  pemIeHWs] 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pemieHus, TPOBOIUTHL PACUETHl W CPAaBHUBATH
MOJIy4YeHHOE 3HaUCHNE (PU3NYIECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, WCIONB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIJCIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TMPABWIBHOCTH TOPSIIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTh OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBJICHUA  WJTU
bU3MYECKUX CBOWCTB TN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOIIeCCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETAa H3Iydaronied (MOrIOMIAOIIeH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTU U
wiomanad e€ TOBEPXHOCTH, OJEKTpH3alMs Tl U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHWTOB,
BU3yaJHM3alisl MAarHUTHBIX TIOJEH TIMOCTOSHHBIX MAarHWTOB, JEWUCTBUS
MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWUTA,



CBOMCTBA JJIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OPMYyIHPOBAThH
poBepsieMble MPEANOIOKEHHs, COOMPATh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyA0BaHus, ONUCHIBAThH XO/1 OTBITA U (POPMYITUPOBATH BHIBOIBL;
BBIIIOJIHATh  NOPSIMBIE  W3MEPEHUSA  TEMIIEPATypbl,  OTHOCHUTEIBbHOU
BJI&KHOCTU BO3JyXa, CHJIbl TOKA, HAIpPSIKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
pe3yIbTaThl U3MEPEHUN C YIETOM 33aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
POBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BEIUUYHUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHHWKA OT €ro [JIMHBI, IUIOIIAJNA IONEPEYHOIO
CEUYEHUs U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MApAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIJAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJHIl U TpadHKOB,
JIeJIaTh BBIBOJIBI IO PE3YJIbTATAM UCCIENOBAHNS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yIeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBATh H3MEPEHHs, COOMpaTh
DKCHEPUMEHTAIBHYIO YCTAaHOBKY, CJIEys NPEMJIOKEHHONW MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

co0Jro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
000pyA0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONucaHud (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIEepMETp,
BOJIBTMETP, CUETUHMK DJICKTPUUYECKOW HHEPIHUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), MEKTPHUUECKUE
PEIOXPAHUTEIH, FIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHMUA O CBOWCTBAx (PM3MUYECKUX SIBICHUN M HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETP, IBUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAapaJUIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIETIEH;



OPUBOIUTH  MpUMEPbl  (HAXOAUTh  WHGOPMALUIO O  MpPUMEPaXx)
IPAKTHYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0e30MacHOCTH MPU OOpaIlleHuH C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPYIKAIOIIEH Cpe/Ie;

OCYIIECTBIISATh MOWUCK WHGOpMAIMK  (DU3UIECKOTO COACpKAHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW HM TYTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH WHGPOPMAIMIO, KOTOpPAs
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCIIONIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/IaHUN HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (QPHU3UUECKOTO COAEpX aHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcbl cetd VIHTepHET, BIajeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIC COOOIICHMUS,
0000mmasi wH(pOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlep)KaHUsA, B TOM YHCIE MYyOJWYHO NPEACTABISATh PE3yJIbTaThl
NPOEKTHON WJIM KCCIEeI0BATENbCKON AEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIONb30BaTh W3YYCHHBIM TIOHATUWHBIA ammapar Kypca (HU3HKH,
COTIPOBOXKIATH BBICTYIIJICHHE MTPE3CHTAINCH;

IpU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeeisiTh OO0S3aHHOCTH B TPYyMNE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BHIMOJHCHUEM IJIaHa JEHCTBUHN H
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIBHOCTD TPYIIBI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K konIy 00ydeHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHHUI:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyras, mnjgacTu4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb M NEPETPY3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPAOIO TeJla, paBHOBECUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh,
CHEKTPbl UCITyCKAaHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, AI€PHAsL SHEPTETHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE JBHKEHUE, CBOOOJIHOE
NaJICHUE TEJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJECHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KOJieOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHY)KJICHHBIE KOJIeOaHUsI), pE30HAHC, BOJIHOBOE IBWMIKEHHUE, OTPAKEHUE
3BYKa, MPSIMOJIMHEHMHOE PaCIpOCTPAHEHUE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITyYEHHs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpy>KarolieM mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI ¥ OTJIMBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIMMOTO,
yIbTPA()UOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paavoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUEHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3MyUYCHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (U3UUECKUE SBIICHUS, UCTIONB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsl WU MIHOBEHHAs CKOpPOCTh Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, TNEpeMElIeHHe, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMIIYJIbC Tela, HMMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPIHsl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATON
NPY>KWHBI, KUHETHYECKass SHEprus, IMOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U 9acTOTa KOJIEOAHWM, NJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICI HCIOJIb3YEMbBIX BEJIUYHH,
0003HaueHUd W €AUHMIIBI (PU3UYECKUX BEIIMYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIUYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKNX BEIINYHUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIEHUS U MPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYMEPIO3ULMK CWJI, MPUHIUI OTHOCUTENbHOCTH [ 'anues,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOHbl OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOIO M MaCCOBOTO YHCEI



IpU SAEPHBIX PEAKIHIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aMUCBIBATH €0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKUE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMii MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOPOM Ha 2—3 M3YyYEeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THple 3a7add  (OmMUparoImuecs Ha cucteMy wu3  2-3
yYpaBHEHHUI ), UCTIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIE (PH3UIECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJadd 3alKChIBaTh KPAaTKOE
YCIIOBUE, BBISBIISATh HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOpMyJIbI, HEOOXOAUMBIE IJISl PELICHHs], TPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYUMHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOIb3Yysl OMUCAHHE HCCIIEIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJIOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKHX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tea (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTH MEpPHOAAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXHHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJICOaHWH, MPSIMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHWs TpeaMera B coOMparomieit
JWH3e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 M30BITOUHOrO Habopa
o0OpyZOBaHUs, OMNUCHIBATb XOJ] ONBITa M  €ro  pe3yjbTarhl,
(dbopMyIIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeenss
CpemHee 3Ha4YeHWe W3MepsieMOld BeNUYHMHBI ((OKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a U3MEpPEHUs
(M3MepUTETHLHOTO MPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TIPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIDKEHHUW O€3 HayalbHON CKOPOCTH, TEpUojaa
KOJe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrjla MaJeHUsA U yria MpPeJoMJICHHs OT yria



NajieHus): IUIAHUPOBATh HCCJIENIOBAHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH
¢u3znyecKkux BEIMYMH B BUAE TaOMUI] U TrpaduKoB, IelaTh BBIBOIBI MO
pe3ynbTaTaM MCCIIEOBAHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBHYKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTb MPYKHUHBI, KOAP(PUIIUEHT
TPEHMsI CKOJIBKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparomied JMH3bL, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTATbHYIO YCTAaHOBKY HU
BBITMIOJHATh U3MEPEHUS, CIEIysl MPEII0KEHHOW HHCTPYKIIMH, BBIUYUCISTD
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH MOJIyUEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nmpaBuia TEXHUKU 0€30MacHOCTH pU padboTe ¢ 1abopaTOPHBIM
o0opyIoBaHNEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3NUECKUX MOJETeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO fAJIpa;

XapaKTepu30BaTh MPUHIUMBl JCUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHCIHE:
CHUIOMETp, JaTYMKH IOJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Mepuckomn, ¢oToannapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKHX MPOIECCOB
OpU PELICHUH Yy4eOHO-MPAKTHYECKHX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOCHUS N300paKEHMI B IIIOCKOM 3epKajie M COOMpAroLIei TNH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKM B IOBCEJHEBHOU
XKU3HU U1 oOecrieueHus: 0e30MacHOCTH MPHU OOpallleHuH C MpudopamMu u
TEXHUYECKUMU YyCTPOMCTBAMM, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOLIEH CPEIE;

OCYLIECTBIISAITh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
HHTepHeTe, caMoCTOATENbHO (POPMYIHUPYsI TIOMCKOBBINM 3alpoc, HAXOAUTh



NyTU OMPEJENICHUsI JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIMM Ha OCHOBE
UMEIOIINXCS 3HAHUM U TIONOJIHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTEpHET, Bi1aeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
UHpOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAepkKaHMs,
nyOJIMYHO NPEJCTABIATh PE3yIbTaThl IPOEKTHON MIIM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TPU 3TOM TIPaMOTHO  HCIIOJIb30BAaTh  HM3y4CHHBIN
NOHATUMHBIN ammapar HM3y4aeMoro pasaena (U3UKH U COIMpPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OcOoOEHHOCTEeH ayAauTOpUu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunyecTBO yacos
Ne HaumeHoBaHue pa3aesioB U TeM JyeKTpoHHbIe (LM poBbIE)
Kontpoabnbie IlpakTuueckne
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Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
1.1 ®dusuka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnueckue BEITUIUHEI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYUYHBI METO]T TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3znen 2. IlepBoHavaiibHbIe CBEJeHUSI 0 CTPOCHUH BellleCcTBA
2.1 Crtpoenue BemiecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aMMOJIEHCTBHE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BelecTBa
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOV1XY1K
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3aUMo/IeiicTBHE TeJl
3.1 MexaHnueckoe IBIKCHUC 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepus, Mmacca, IOTHOCTh 4 https://m.eds00.ru/GXPU4MTSP
33 Cuna. Bunpe! cun 14 1 2 https://m.eds00.1u/9RNDRUONW
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
apiaenune. [lepemaua naBie é
4.1 Hlasenn PEIAta JIABJICHIA TBCP/bIMH 3 https://m.edsoo.ru/X0DW367P2

TCJIaMU, XXUJAKOCTAMHU U radaMu




4.2 JlaBneHue KuKOCTU https://m.edsoo.ru/2MVXZ0KL4
43 ATtMocdepHoe naBieHHE https://m.edsoo.ru/T7134SXNO
4.4 I[eHCTBITI,e FRIUKOCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE60OY 8NK
MOTPYKEHHOE B HUX TEJIO

Hroro no pasgeny 21

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrust
5.1 PaboTa 1 MomHOCTh 1 https://m.edsoo.ru/75L.MREDY 1
5.2 [IpocTeie MexaHU3MBI 5 1 https://m.edso0o.ru/504NQXKX9
53 MexaHunueckasi 3HEPTUst 4 1 https://m.edsoo0.ru/G30454EMT

Nroro no pazaeny 12

PesepBHoe Bpems 3

OBILEE KOJIMYECTBO YACOB I10 68 2

I[TPOIT'PAMME




8 KUIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBo yacoB

JyeKTpoHHbIe (LM poBbIE)

Ne i/m Kontponbnbsie  IlpakTHyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pasnen 1. TeruioBble siBJeHUs
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TerutoBble TpoUECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Nroro no pazgeny 28
Pa3nes 2. DiieKkTpH4ecKHe H MATHUTHBIC SIBJICHHSA
C) .3
2.1 fleKTpreciae 3ap;\I,HH APDKCHHEIE 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJIeHCTBUE
2.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
23 MarsuTHbIE SIBIEHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpoOMarHuTHast UHIYKIUS https://m.edsoo.ru/7QOD8EL15
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME




9 KUIIACC

HaumeHoBaHme pa3iesioB U TeM

KoaunuecTBO 4acoB

daekTpoHHbIe (LU(PpoBbHIE)

Ne i/m Kontponbnbsie IlpakTHyeckue
NPOrpaMMmbl Bcero o0pa3oBaTejibHbIE pecypcChl
padoTsI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUS
Mexanuueckoe €HHUE U CIIOCOOBI €ro
1.1 NAHITCCKOT ABIDREHIE 1 e prer 10 1 https://m.edsoo.rt/CEOGHRGTL
ONHMCAHUS
1.2 B3anmoneiicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbBI COXpaHEHU s 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3pen 2. Mexann4ueckue KoJ1e0aHUA M BOJIHBI
2.1 MexaHn4ecKkue KoJieOaHus 3 https://m.edsoo0.ru/SSVIGSAI3
2.2 MexaHn4eckne BOJTHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
DnekTpoma o€ Ioje
3.1 AICKIPOMATHHTHOC Hose 1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMArHUTHBIE BOITHBI
Nroro no pazgeny 6
Pasnen 4. CBeToBbI€ AABJICHUS
4.1 3aKOHBI PacIpOCTPAaHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6eoro cBeTa B CIIEKTP https://m.edso0.ru/2Z5AHODTO
Nroro no pazaeny 15




Pa3gen 5. KBaHTOBBIE IBJICHUSA

HcnyckaHue v MOTJIoUIeHUE CBETa
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CTpoeHue aToOMHOTO siapa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHblie peakunu 1 https://m.edsoo.ru/TMMVY9VSF
Nroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-0000111a101MIT MOAYJIb
I1 6006
6.1 OBTOPEHIE 1 ODODILEHHE COnEpati 9 2 https://m.edsoo.ri/JKQXVISBE
Kypca ¢u3uku 3a 7-9 kmace
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
U3yYeHus!

DJIeKTPOHHBbIE N (POBHIE
o0pa3oBaTe/bHbIE PeCypChl

®dusuka — HayKa O IpUPOJE.
SIBnenus npuponsl. Gusnyeckue
SIBIICHUSA

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

Mexanu4deckue, TEIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

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

Ousnyeckue BETUINHBI U HX
U3MEpEHUE

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

Ypok-uccienoBanue
"U3Mepenne TeMieparypbl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMnepaTrypsl"”

https://m.edsoo0.ru/VQGCNEIMP

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKH U3Y4aloT
npuponay. EcrecTBeHHOHay4YHbIN
MeToJ mo3Hanus. Onucanue
(bU3UYECKUX SIBJICHUHN C
IIOMOLIBIO MOJAENEN

https://m.edsoo.ru/3LPP2HPX2

VYpok-uccienoanue "[IpoBepka
TUIOTE3bI: JABHOCTD MONETa
HIapuKa, MymeHHOro

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




TOPU30HTANIBHO, TEM OOJIbIIE,
4yeM O0JIbIIe BhICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/F5SPU40LYR

JIBY>KEHUE YacTHII BEIISCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccnenoanue « OnbIThI
10 HAOJIIOIEHUIO TEIUIOBOTO
pacuIMpeHus Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BELIECTBA

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p mexny
CBOWCTBaMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUU BOJbI

https://m.edsoo.ru/AWMI1DBI48

12

Mexanuueckoe IBM)KEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBUKECHUE

https://m.edsoo.ru/3AW6CCIHB1

13

Cxopocts. Equnuiibl ckopoctu

https://m.eds00.ru/29GPTJAKL

14

Pacuer iyt u BpemMeHH
JBUKEHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Nuepuusi. 3akoH HHEPIUU.
BzaumoneiicTBue Tea Kak
MpUYMHA U3MEHEHUSI CKOPOCTHU
JIBHJKCHUS TEIl

https://m.edsoo.ru/KX5510IBX

16

II;moTHOCTE BemecTBa. Pacuet

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




Macchl U 00beMa Tejia Mo ero
[LUIOTHOCTH

17

JlaboparopHas paboTa
«OnpeneneHue MIOTHOCTH
TBEPAOTO TEJIa»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3agad mo teme
"ITnoTHOCTE BemecTna"

https://m.eds00.ru/50DYVYG49

19

Cuna KaKk XxapakTepuCTHUKA
B3aumMoencTus Ten. Cuia
yrpyroctu. 3akoH ['yka

https://m.edso0o.ru/NV56FY1G2

20

JlaboparopHas paboTa
«3y4yeHue 3aBUCUMOCTH
pactsbkenus (nedopmariun)
IPYKUHBI OT MPUII0KEHHOM
CHUJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SBnenune tarorenusa. Cuna
TAXKECCTHU

https://m.eds00.ru/OCWIJXFNQE

22

CBA3b MEXKY CUIION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amay no reme "Cuia
TSKECTH"

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

23

Cwuta TsSDKeCTH Ha JApyTrux
miagerax. Puznyeckre
XapaKTEPUCTUKHU IJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cui. nnamometp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

CroxxeHue AByX CHI,
HaIpaBJICHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8




npsiMoil. PaBHoAEHCTBY OIS
cui

27

Pemrenue 3agad mo reme
"PaBHonelicTByromias cuin"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue ckoNbXKEHUS U TPEHHUE
nokosi. Tpenue B npupone u
TEXHHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHnast pabota
«/3yueHue 3aBUCUMOCTHU CHUJIbI
TPEHMSI CKOJIBKEHUS OT CUJIBI
JaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCSI
MTIOBEPXHOCTEID)

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agau Ha onpenencHue
PaBHOJACHCTBYIOIIEH CHJITBI

https://m.edso00.ru/5YY23XXSD

31

Pemenne 3amad mo Temam: «Bec
Tenay, «I'papudeckoe
n300pakeHue cuin», « CHIIbD,
«PaBHOACHCTBYIOIIAS CHI»

https://m.eds00.ru/TOV639RZF

32

KonrtponsHas pabora mo Temam:
«MexaHnuecKoe JTBUKEHUEY,
«Macca, II0THOCTBY, «Bec
tenay, «I'paduueckoe
n3zo0paxeHue cum», «CHUIIb

https://m.edsoo.ru/P4ROSWE4D

33

Hasnenue. CriocoObl
YMCHBIICHHUA U YBCIIMUCHUA
JAaBJICHUSA

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

34

JlaBieHwue raza. 3aBUCUMOCTD

https://m.edsoo.ru/544YMX9WR




IaBJIEHM ra3a oT 00bEMa,
TEMIIepPaTyphI

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMHU, XKUAKOCTAMU U ra3daMu.
3akoH [lackana

https://m.eds00.ru/CG5POSNWO

36

,HaBJ'IeHI/Ie B XXUJKOCTH H rase,
BBI3BAHHOC ,I[Cf/iCTBI/IGM CHIJIbI
TSXKCCTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3agad mo teMme
«JlaBaeHHe B )KUIKOCTH M rase.
3akon ITackams»

https://m.edsoo.ru/UHHC5RB6W

38

Coobmarommecs: cocysl

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

39

I'mapaBamyeckuit mpecc

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

40

Manomertpsl. IlopuiHeBoi
JKAUIKOCTHBII HacocC

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

41

AtMmocdepa 3emiu. [Ipuannbl
CyILIECTBOBAHUS BO3yIIHON
000104KH 3eMiH. 3aBUCUMOCTh
aTMoc(epHOro JaBICHHS OT
BBICOTHI HaJ] YPOBHEM MOPSI

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

42

Bec Boznyxa. AtmocdepHoe
JaBJICHHUEC

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
napienusi. OnsiT Toppuuenau

https://m.edsoo.ru/2183TIPD4

44

3aBUCUMOCTB aTMOC(epHOTO
JaBJICHHS OT BBICOTHI HAJT
YPOBHEM MOPsI

https://m.edsoo.ru/YWIFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR




ATMmocdepHoe TaBieHe Ha
Pa3IMYHBIX BBICOTAX

46

Pewenue 3anaud o reme
"ATtmocdepHoe naBneHue"”

https://m.edsoo.ru/YWVWL5TA1

47

JleficTBUE KUAKOCTH U raza Ha
MOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«Ornpenenenre BHITAIKABAIONIECH
CHUJIbI, ICMCTBYIONIEH Ha TEO,
MOTPY>KEHHOE B KUKOCTh)

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

49

JlaboparopHast paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH
BEca Teja B BOJIE OT 00BEMa
NIOTPY>KEHHOHU B )KUAKOCTh YaCTH
TeJa

https://m.edsoo0.ru/OUOBGKKSW

50

IInaBanue Texa

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue apeomeTpa
WA KOHCTPYUPOBAHUE JIOAKHU U
onpezaeneHue eé
rpy3onoasémMHocTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agad mo remMam:
«I1naBanue cynos.
BosznyxomnaBanuey, «/laBienue
TBEPABIX TEN, )KUIKOCTEU U
ra3oB»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanundeckas pabora

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




54

MormHocts. EauHuiist
MOIIHOCTH

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

55

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpH
noabEMe 1o JecTHuie"

https://m.edsoo.ru/GDB065558

56

[IpocTeie MexaHU3MBbl. Pbryar.
PaBHOBecue cuit Ha peryare

https://m.edsoo.ru/SYRUOUGS2

57

KoHnTposbHast pabota mo Teme
«/laBneHue TBepABIX TEN,
SKUIKOCTEN U ra30oBy /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edso0o0.ru/DWLOWQXQZ

58

Peseprubriit ypok. PaboTa ¢
TEKCTaMH 1o TeMe «JlaBinenune
TBEPIIBIX TEI, KUIKOCTEH H
razoBy» / Becepoccuiickas
nmpoBepoyHas paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHi
paBHOBECHS pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3amau mo teme
«YC0BUS paBHOBECHS pblUaray

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

61

Koaddunment nonesnoro
JIEUCTBUS MEXaHU3Ma.
JlaboparopHas paboTa
«M3mepenne K11/ HakinoHHOMI
IIOCKOCTH

0.5

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




62

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

https://m.edsoo.ru/VF5XBQLVS

63

MexaHudeckas SHEprusl.
Kunernueckas u noreHuaibHas
SHEprus

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

64

3aKOH COXpaHEHHUs
MEXaHHYECKON SHEPTUr

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

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKCepuMEHTAIbHOE
orpezesieHue N3MEHEHUs
KMHETUYECKON U
NOTEHLUAIbHON SHEPTHH MTPU
CKATBIBAHHUHM TeJIa N0 HAKJIOHHOU
MI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KoHnTtposnbHas pabota mo Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblit ypok. Pabota c
TEKCTAMH 110 TEME
"MexaHn4eckoe aBrKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepBHblit ypok. Pabota c
TekcTaMu 1o Teme "Pabora.
MomHocTts. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

68
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8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHBbIE N (POBHIE
o0pa3oBaTe/bHbIE Pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU U UX OIBITHBIE
MOJITBEPKICHUS

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

Macca u pazmep aTOMOB U
MOJIEKY I

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEPIOTO, KHUIKOTO U
ra3000pa3HOro COCTOSTHUMN
BEIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHeHHEe CBOMCTB TBEPOTO,
JKHUJIKOTO U Ta3000pa3HOTO
COCTOSTHUH BEIIeCTBAa HA OCHOBE
MOJI0KEHUH MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrannmuueckue u amopdabie
Tena

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

CMauuBaHue ¥ KanWLISPHOCTD.
IToBepXHOCTHOE HATS)KEHUE

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

TemmoBoe pacuimpeHue u
ckarue

https://m.edsoo.ru/I3N30OKS8L

Temnepatypa. CBs3b
TEMIIEPaTypPhl CO CKOPOCTHIO
TETUTOBOTO JIBFDKEHHSI YACTHI]

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




BuyTtpennsist sneprust. CriocoOsl
V3MEHCHUSI BHYTPCHHEH SHEPTUH

https://m.edsoo.ru/BBVCIOIMH6

10

Buae! Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koH(pepeHus
"[IpakTHUecKOe UCTIOIB30BAHUE
TEIUIOBBIX CBOICTB BEIIECTB U
MaTepuasoB B LIEJIX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBO TEIUIOTHL. Y aenbHas
TEIIOEMKOCTD

https://m.eds00.ru/88291DDIZ

13

YpaBHEeHHE TEIUIOBOTO OanaHca.
TemnooOMeH 1 TEII0BOE
paBHOBecHE

https://m.eds00.ru/P52QUVQIJE

14

JlaboparopHas paboTa
"HccnenoBaHue IBIEHUS
TEII000MEHA MPU CMEIIMBAHUT
XOJIOAHOM U ropsiueit BobI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacyer konmuecTBa TEIUIOTEL,
HE00XO0IMMOTO JJIsl HarpeBaHUs
Tela U BBIACISIEMOTO UM TIPU
OXJIQKICHUH

https://m.edsoo.ru/JSMRAT1APW

16

JlaGopaTtopHnas pabota
"OnpeneneHune yaenabHOU
TEIJIOEMKOCTH BelecTBa"

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

17

DOHeprus TornBa. Y aenbHas
TEIJIOTa CTOPAHUSI

https://m.eds00.ru/683AIXYWS8

18

[LinaBnenue u oTBEpICBaHUE
KPHUCTAJUIMYECKUX TEJL.

https://m.edsoo.ru/JHE5A1PJF




yHeHBHaH TCIIJIOTA I1JIaBJICHUA

19

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHON
TEIUIOTHI IIIaBJIeHus abaa"

https://m.edsoo.ru/LCOQXVHGHD

20

[Tapoo6pa3zoBanue u
KoHzeHcauus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunennue. yI[GJ'IBHaSI TCIJIOTAa
napooOpa3oBaHus U
KOHJICHCAIINU. 3aBUCHMOCTb
TEMIIepaTypbl KUIICHUS OT
aTMOC(hepHOTO TaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxunocTe Bo3ayxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIbHOU
BJI&KHOCTH BO311yxa"

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

23

Pemenne 3ama4q Ha OIMPCACIICHUC
BJIA’JKHOCTH BO3ayXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHLIMIIBI paOOTHI TEIJIOBBIX
nsurareneii. [Taposas Typ6uHa.
JlBuraresnb BHyTPEHHETO
CropaHus

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

25

KIIJI TenoBoro ABUraTes.
TemnnoBble ABUTATEIN U 3alllATA
OKpYXKaroIIeH Cpepl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHHS U
MPEBpaIIeHUs] SHEPTUU B
TEIUIOBBIX Ipolieccax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHOMN

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




pabote o Teme "TeroBbie
saBieHud. MI3MeHnenue
arperaTHbIX COCTOSIHUI
BenrecTna"

28

KonTtponsHas pabora o teme
"TenoBbIe SIBJICHUS.
N3MeHeHue arperaTHbIX
COCTOSIHUU BenrecTBa"

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

29

Dnektpuzanus tei. JBa pona
3JIEKTPUYECKUX 3apsI0B

https://m.edsoo.ru/9E8SKDQMD

30

Ypok-uccienoBaHue
"DnexTpuzanus Tea UHAYKIHUEH
Y TIPY CONPUKOCHOBEHUH"

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

31

BzaumopericTBue 3apsiKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTB
ANEKTpUYECKOro noJs. [IpuHnun
CYNEPIO3ULNH dIIEKTPHUECKUX
noJyen

https://m.eds00.ru/N79CZGZ1J

33

Hocurenu snektpudeckux
3aps0B. DJIEMEHTapHBIN 3apsl.
Ctpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

[IpoBOTHUKY U TUATIEKTPUKH.
3aKOH COXpaHEHHUS
AJIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3aga4 Ha npUMEHEHUE
CBOMCTB 3JICKTPUIECCKUX 3aPsI0B

https://m.edsoo.ru/SXWWOSWIJ5




36

DNEeKTPUUECKUN TOK, YCIOBHUS
€ro cyuecTBoBaHus. VIcToOUHUKH
JIEKTPUUECKOT0 TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JIeficTBUA DIIEKTPUYECKOTO TOKA

https://m.eds00.ru/Q8WUTCKVT

38

VYpok-uccnenoanue "Jlelictue
AJICKTPUYECKOTO TTOJISI Ha
MPOBOJHUKH U JUAJIEKTPUKHU"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUH TOK B MeTasuiax,
KUAKOCTSX U razax

https://m.edsoo.ru/E4COOOYPF

40

DnexTpuueckast Lemb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuia Toka. JlabopaTtopHas
pabora "H3mepenue u
peryiaupoBaHUE CUIIbI TOKA"

0.5

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

42

DIIEKTPUYECKOE HANIPSIAKEHHUE.
Boabsrmerp. JTaboparopHas
pabora "H3mepenue u
peryiupoBaHue HanpsKeHus "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTusieHne NPOBOJHUKA.
VYV ienpHOE CONMPOTUBIICHUE
BEIIIECTBA

https://m.edsoo.ru/ESUO05PC4G

44

JlaboparopHas paboTa
"3aBUCUMOCTB DJIEKTPUYECKOTO
COITPOTHBJICHUS TIPOBOJAHUKA OT
€T0 JUTHHBI, TUTOIIA K
MIOTIEPEYHOTO CCUCHHS U
Marepuana"

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

45

3aBUCUMOCTDH CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q




HanpsbkeHus. 3akoH Oma asis
yJacTKa Ienu

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOPA U HATIPSDKEHHSI Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarenbHOE U
napajuieIbHOE COeTUHEHUS
[IPOBOJIHUKOB

https://m.edso0.ru/HJ990Q3493

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIPSOKECHUN TIPU
MOCJIEIOBATEILHOM COeIMHEHUN
JIBYX pe3uCcTOpOoB"

https://m.edsoo0.ru/VQ3VYPOTS

49

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuia AJisi CUJIbI
TOKa MPH MapajieIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa AJ1s Pa3IuyHOro
COEIMHEHUS TPOBOTHUKOB

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

51

PaGora 1 MomHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

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

52

JlaboparopHas paboTa
"Onpenenenue paboThl U
MOIITHOCTH AJIEKTPHUYECKOTO

https://m.edsoo.ru/VR92V8JHA




Toka"

53

DJIEKTPUUYECKHUE LIETTH 1
MOTPEOUTENH INEKTPUICCKOMN
sHepruu B O6bITy. KopoTkoe
3aMBbIKaAHUEC

https://m.edsoo.ru/1L3KZ2XIL.M

54

ITocTosTHHBIE MATHUTEI, KX
B3aUMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccienopanue "N3yuenue
MOJIEH ITIOCTOSHHBIX MAarHuTOB"

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

56

MaruutHoe nosie. MarautHoe
moJie 3eEMJIN ¥ €r0 3HAUYEHUE IS
JKU3HU Ha 3eMiie

https://m.edsoo.ru/R3XXICRVK

57

[ToaroroBka K KOHTPOJIBHOM
paboTte mo Teme
"DnexTpuueckue 3apssl.
3apspKEeHHbIE Tela U UX
B3aumojiericTBud. [locTostHHBIN
AIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IBICS

58

KontponsHas pabora o teme
"DnexTpuueckue 3apssl.
3apspKEeHHbIE Tela U UX
B3aumojercTBud. [locTtossHHBIN
AJIEKTPUIECKUN TOK" /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHblit ypok. Pabota c
TekcTamu 1o Teme "[1oCcTosTHHBIM
AJIEKTPUIECKUN TOK" /
Bceepoccuiickas npoBepoyHast

https://m.edsoo.ru/EQRLKPTI1U




pabora

60

OnbiT OpcTena. MarHutHoe
0JIE AJIEKTPUUYECKOTO TOKA
MarauTHOE 1oJIe KaTylIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpuMeHeHne IIEKTPOMAarHUTOB
B TexHuke. JlabopaTopHas
pabora "U3y4yeHne neicTBus
MAarauMTHOTIO IIOJIA Ha ITPOBOJHUK
¢ ToKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DIIEeKTPOABUTATENH IIOCTOSTHHOTO
Toka. Mcrionp3oBanue
BHCKTPOIIBHFaTCHeﬁ B
TEXHUYECKUX YCTPOMCTBAX U HA
Tparcnopre. JlabopaTopHas
pabota "KoncTpynpoBanue u
n3y4deHue paboThl
3neKTpoaBuraress"

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

63

Onbrtel @apazes. 3akoH
3JIEKTPOMAarHUTHOM MHIYKIIUU.
IIpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporerepatop. CriocoObl
TONTyYeHHs! HJIEKTPHIECKOH
SHEPruu. DNEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEepruu

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOMN
paboTte mo Teme
"JJIeKTpUUECKUE U MarHUTHbBIE

https://m.edsoo.ru/GFS9PNC8B




ABJIEHUS"

66

KoHnTtposnbHas pabota mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUS "

https://m.edsoo.ru/APBXXTADS

67

Peseprubriit ypok. Pabora ¢
TeKcTaMH 110 TeMe "TermIoBrie
saBjeHus"

https://m.edsoo0.ru/4B8GKYQ1X

68

Peseprubriit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHrle
sBieHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHusl

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE pecypcChl

MexaHnunueckoe ABMKEHHE.
MarepuanbHasi TO4Ka

https://m.edsoo.ru/UP3I88VCD

CucreMa oTcyera.
OTHOCHUTEIHHOCTE
MEXAHNYECKOT0 IBYKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE MpSAMOIMHEHHOE
JBUKCHHE

https://m.edsoo.ru/E65SRWOZK0

HepaBHOMepHOE pAMOIUHENHOE
nBxeHue. CpenHss u
MIHOBEHHAsI CKOPOCTh

https://m.edsoo.ru/LO43PYTGB

[IpamonuneiiHoe
PaBHOYCKOPEHHOE JIBH)KEHUE.
VYckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKOpOCTh NMPAMOJIMHEITHOTO
PaBHOYCKOPEHHOT'O JBM)KECHUS.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnas pabota
"OnpeneneHne yCKOpeHus Telia
[IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM
IJIOCKOCTH"

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

CBoOoauoe magenne teir. OnbIT
I'anunes

https://m.edsoo0.ru/NMQA4GGEQ




PaBHOMEpHOE ABUXKEHUE 110
okpyxHocTu. [lepuon n yactora

9 . https://m.edsoo.ru/PVRBIDTTH
obparmenus. JIuneitHas u yrioBas
CKOPOCTH

10 Hentpoctpemutensioe https://m.eds00.ru/OSLFGWEFZY
YCKOpEHUe
Ile i 3akoH HrroToHa. Bekto

11 PBBIH 3AKOH HBIOTOH KTop https://m.edsoo.ru/T4DTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/5A28NGVEV
PaBHOelicTBYIOIIIAs crta
T I H .

13 PETHH 3AKOH HBIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unus Cui
Pemenne 3amad Ha eHeHune

14 HICHHE 38131 Ha TPHMCEHCHH https://m.edsoo.ru/GEM2S4HK9
3ak0oHOB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHIC 3aa O TeMe «-wia https://m.edsoo.r/HML1AMN12
YOPYTOCTI
JlaGopaTtopHnas pabota

17 «Onpenenenne KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenue 3amau no reme «Cuna

19 HHCHHE Sa/at 1o TeM il https://m.edsoo.ru/PJDH2DCI9T
TPEHUSD)
JlaGopaTtopHnas pabota

20 "Onpenenenue ko3 duirenTa https://m.edsoo.ru/CS6RD8K X8
TPEHHUS CKOJIbKEHUS"
Pemenne 3amad mo Teme ""3ako

21 HHICHHE 374 1o TeM KOHbBL https://m.edsoo.ru/VT3T38KBU

Hprorona. Cuna ynpyroctu. Cuna




TpeHus"

22

Cuita TSHKeCTH | 3aKOH
BCGMI/IpHOI‘O TATOTCHUS.
YckopeHnue cBOOOIHOTO MaCHHS

https://m.edsoo. s u/MEETXGF6Q

23

VYpok-koHpepennus "[IBuxeHne
TEJ BOKPYT T'PAaBUTAI[HOHHOTO
nenTpa (CoslHeUHas cucTeMa).
lamaktuku"

https://m.eds00.ru/BLGGQ9259

24

Pemenue 3agayd mo teme "Cuia
TSOKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.eds00.ru/VO2GV8YAT

25

IIepBas kocMHu4eCKast CKOPOCTb.
HeBecoMocTh 1 neperpy3ku

https://m.edso00.ru/563XRG6ED

26

PaBHOBecHe MaTepHaIbHOM

TOYKH. AOGCOTIOTHO TBEPAOE TEIIO.

PaBHOBecue TBEpIOTO TENIA €
3aKpEIUIEHHON OCBIO BPAILICHMUS.
MowmenT cuibl. LlenTp TsoxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepHanbHOM

TOYKH. AOGCOTIOTHO TBEPAOE TEIIO.

PaBHOBecue TBEpIOTO TENIA €
3aKpEIUIEHHON OCBIO BPAILICHMUS.
MowmenT cuibl. LlenTp TsoxecTn

https://m.edsoo.ru/GAMQW4SLS

28

Pewenue 3anau no reme
"MowmeHT cuinsbl. Llentp Tsoxkectn"

https://m.eds00.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "MexaHnuecKoe
nBkenne. Bzaumonericteue ten"

https://m.eds00.ru/8D7SUVXS5]




30

KonTtponsHas padora o teme
"MexaHU4ecKoe IBIKEHUE.
B3aumoneiictsue Tea"

https://m.edso00.ru/J1IBOUJ2YG

31

Nmnynsc Tena. IMyasc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICUCTBHE

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

32

Pemrenne 3agad mmo teme "3akoH
COXpaHEHHUs UMITyJbca"

https://m.edsoo.ru/LQO6EH8F9

33

VYpoxk-koHpepennus "PeakTuBHOE
JIBU)KEHUE B IPUPOJIE U TEXHUKE"

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

34

Mexannueckast pabora u
MOIIIHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

PaboTta cuIBI TSHKECTH, CUIIBI
YIPYTOCTH M CHJIBI TPCHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«Ormpenenenue padboThI CHITBI
TPEHUSs TIPU PABHOMEPHOM
JABHUKCHHU TEJ1a I10
TOPU30HTAIBHOM MTOBEPXHOCTI

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

37

CBs13b 2HEPTUU U PaOOTHI.
[ToTreHManpHast HEPTUst

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprus. Teopema
0 KUHETUYECKOU SHEPTUn

https://m.edsoo.rut/ WKXL7NXVR

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«M3y4yeHne 3aKk0Ha COXpaHEHHUSI

https://m.edso0.ru/0TVKEKJXB




SHEPrUN»

41

KomnebarenbHoe ABMKEHUE U €T0
XapaKTEePUCTUKU

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

42

3aryxaromye KojaeOaHusl.
Briayx)neHHbIC KOJTEOaHUS.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTu4ecKuil U Py KUHHBII
MasiTHUKA

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

44

Ypok-uccienoBanue
«3aBUCUMOCTH MIEpHOJA
KoJie0aHu# OT KECTKOCTH
MPY>KUHBI U MAcCChI Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpaiienue sHepruu npu
MEXAaHNYECKUX KOIeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnas pabota
«OrmpeiesieHue 4acToThl |
nepro/ia KoJieOaHui MPYKHHHOTO
MasITHUKa»

https://m.edsoo0.ru/FV1Y2NUGC

47

JlaboparopHnas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuoia KojebaHui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChI
rpy3a»

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

48

Mexanndeckue BoJIHBL. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpomonbHBIEC U TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koHpepeHuus

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




"MexaHU4ECKUE BOJIHEI B
TBEPAOM Teie. CeicMUYecKue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccienoBanue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edsoo0.ru/SRPRGGZV

52

['poMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

https://m.eds0o0.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
¥ UH(Pa3BYyK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBHOMN
pabote o Teme "3aKOHbI
coxpaHeHus1. MexaHn4eckue
Kosie0aHusl U BOJTHBI"

https://m.edsoo.ru/7YAJAV57TM

55

KoHnTposbHas pabota mo teme
"3aKOHbBI COXpaHEHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7744VH

56

DJIEKTPOMArHuTHOE MOJIE.
ONEeKTPOMarHUTHbHIE BOJTHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-konpepenmus "llkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue

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




BHCKTPOMaI‘HI/ITHBIX BOJIH OJ11
COTOBOH CBs3U"

59

VYpok-uccnenosanue "N3yuenue

CBOICTB SJICKTPOMArHUTHBIX BOJIH

C IOMOIILI0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3a1a4y Ha onpe/ieieHue
YaCTOThI U JJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

https://m.eds00.ru/ WIGCO6QSN

61

DJIeKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBETA.
BomHOBBIE CBOIiCTBA CBETa

https://m.edsoo.ru/ZFGOBMGFX

62

HcTouHuku cBeTa.
[IpamonuneiiHoe
pacrpocTpaHeHHe CBETA.
3atmenus CosHia u JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpaKEHMsI CBETA.
3epkana. Pemenue 3agad Ha
MPUMEHEHNE 3aKOHA OTPAKCHUS
CBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenomiienne cBeta. 3akoH
MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcrnonp30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIaX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

https://m.eds00.ru/R80OIT10S




yrIja IpeIOMIIEHUS CBETOBOIO
Jyda OT yIJia MaJIeHus Ha
rpanute "Bo3gyx-crekio""

67

Ypok-koHpepeHuus
"Mcnonp30BaHKeE MMOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS
CBs3b"

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

68

JInnzel. OniTnyeckast cuja JIMH3EI

https://m.edsoo.ru/ZV702L.97F

69

[TocTpoenune n3o0paxeHuit B
JIMH3aX

https:/m.edsoo. - u/MWU2YHLIN

70

JlaboparopHnas paboTa
"Onpenenenre GoKyCHOTO
PaCCTOSIHUS Y ONITHYECKOW CHITBI
cobuparomiei TuH3bI"

https://m.edso0.ru/3XTVNZNJJ

71

Ypok-koHpepeHuus
"OnTuueckue IUH30BLIE
npuoopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'na3 xak onrTuueckast CUCTEMA.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Vpoxk-koupepennus "ledexTs
3penusi. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro cBera B
criektp. OnbiTel HproTOHA.
Clo’)KeHHe CeKTPATbHBIX
uBeToB. Jlucniepcust cBera

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnas pabota "OnbITHI
TI0 Pa3JI0KEHHIO OEJIOro CBeTa B

https://m.edsoo.ru/ESISL6TCH




CIIEKTP U BOCHPUATHIO [IBETA
NPEMETOB MPH WX HAOIIOJCHUN
4yepe3 1BETOBbIE GUIBTPHI"

VYpok-npaktukyM "BosnHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxus”
OmriTel Pe3epdopma u

77 pgopa https://m.edsoo.ru/P922QVFIV
TUTaHEeTapHasi MOZAEIb aTOMa
IT Bopa. M

78 OCTyJIaThl bopa. MOAE]L aToMa https://m.edsoo.ru/OBJPHE0G2
bopa
Hcnyckanue v noriomeHue ceera

79 atoMoM. KBauThbl. JIuHeliuaTnie https://m.edsoo.ru/M9LRTHPCO
CIIEKTPBI
VYpoxk-npaktukym "Habmonenue

80 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PamnoakTuBHOCTE U €€ BUEI https://m.edsoo.ru/22H32JWLM
CTpoeHne aTOMHOTO a.

82 TPOCHHEC aTOMHOTO 1P https://m.edsoo.ru/IRVFSKOFK
Hyxiionnas mozeins
Panmoa € ImpeBparle .

83 FMOAKTHBHBIC NPEBPATLCHHA https://m.edsoo.ru/RA796TPSP
HM30Tonbl
Pemenne 3amad nmo treme:

84 " HHICHHE 374 1o TeM " https://m.edsoo.ru/ WX2HQP2S6

PannoakTuBHBIEC TpEeBpaIicHUS

85 [Tepuox nonypacnana https://m.edsoo.rt/WZDJCOES7
VYpok-koH(pepeHus

86 "PagnoakTHBHBIE U3JTYyUYEHHUS B https://m.edsoo0.ru/X1J4002C4
MpUpOAE, MEAUIIUHE, TEXHUKE"
Sne e pea . 3aKo

87 JICPHDIC PEAKIIIH. SAKOHEI https://m.edsoo.ru/YOQ2XMKO0

COXpaHECHHUS 3apsI0BOTO U




MacCCOBOI'O YHUCECII

88

DHeprus CBSI3M aTOMHBIX sep.
CBs13b Macchl U YHEPTUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemenue 3agayd mo teme
"Anepubie peakuun"

https://m.edsoo.ru/OD4KHLQ4T

90

Peakiiuu cuHTE3a U IejIeHus
snep. UcTouHuku sHepruu
CouHIta ¥ 3B€31

https://m.edsoo.ru/RMBFQBND7

91

Ypok-konpepenmus "SAnepHast
sHeprertuka. Jlencreus
paZMOaKTUBHBIX U3TYUYCHUH HA
JKUBbIE OPraHU3MBbI"

https://m.edsoo.ru/QTNWEW900Q

92

[ToaroroBka K KOHTPOJIBHOM
paboTte mo Teme
"DJIeKTPOMarHUTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBrie saBienus"

https://m.edsoo.ru/TBOXB9TUO

93

KoHnTposbHas pabota mo teme
"DJIeKTPOMarHUTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJIHBI.
KBanToBsie siBneHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEeHmE, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O Kypcy
"B3aumonaencTBue Tea"

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

95

[ToBTOpEeHmE, 0600IICHHE.
Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4 10 TEME
"TemnoBbie mponecch"”

https://m.edsoo0.ru/MMINLZOSQ




96

[ToBTOpenue, oboOIICHNE.
Pemenue pacueTHbIX 1
KayeCTBEHHBIX 33/1a4 110 TEME

Al

"KIIJI TermmoBbIX ABUTaTENcH

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6oOIICHNE.
Pewienne pacyeTHbIX U
Ka4eCTBEHHBIX 33]1a4 110 TEMe
"KII/ snexrpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, 06001IeHNE.
JlabopatopHbie pabOTHI 10 KypCy
"CBeToBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, 0600meHue. PaGoTta
C TEKCTaMU I10 TeMe "3aKOHEBI
COXPAaHEHHUs B MEXaHUKe"

https://m.eds00.ru/91 XS3CXDT

100

[ToBTOpenue, 0600meHue. PaGoTta
¢ Tekctamu 110 Teme "Konebanus
Y BOJIHEI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, 0600meHue. PaGora
¢ TekctamMu o teme "CBETOBLBIE
sBieHus"

https://m.eds00.ru/LG3271ISQ6

102

[ToBTOpenue, 0606menue. Pabora
¢ Tekctamu 1o TeMe "KBaHtoBas
u sipepHas ¢pusnka”

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27







IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHMS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iiniaTth SABJICHUA MO OMNMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIONIMX JAHHOE (PU3NUYECKOE SBIICHHUE

1.3

pacno3HaBaTh MPOSBIEHHWE W3YUYEHHBIX (U3MUECKUX SIBICHUUA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a/lauy B yueOHYIO, BBIICISTH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SIBICHUN

1.4

OMKCHIBATh M3YUYCHHBIC CBOHCTBA Tel W (PU3MYECKHE SBICHHUS,
UCTIONB3ysl (U3WYECKWE BEIMYUHBI, TP OIUCAHUU TPABUIHHO
TPAKTOBAaTh (U3UYECKUH CMBICI HCIONB3yeMbIX BEIMYUH, WX
0003HaYCHHSI U €AMHUIIBI (PU3UYECKUX BEJIMYWH, HAXOAUTh (DOPMYIIHI,
CBS3BIBAIOIIME JAaHHYI (U3WYECKYI0 BEIUYHHY C JIPYTUMHU
BEIMYMHAMH, CTPOUTh TpapUKHW  HM3YYCHHBIX  3aBHCHMOCTEH

bU3UYECKUX BETUINH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MUECKHE SBJICHUSI U IPOLECCHI,
UCIIOJIb3Ysl HW3YUYEHHBIE 3aKOHbI, NpPH 3TOM [IaBaTh CJIOBECHYIO
GbopMyNIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

OOBSCHATh (PU3UYECKUE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa:. BbIABIATL MNMPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
o0bscHeHMEe W3 1 — 2 JIOTMYECKHMX IIaroB c omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, PU3MUECKUX 3aKOHA U

3aKOHOMEPHOCTHU

1.7

peuiath pacu€THbie 3aauu B 1 — 2 neiCTBHS, UCIOIB3Ys 3aKOHBI U




(dbopMyIibl, CBS3bIBaIONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBMSL 3aJayd  3alMChIBaTh KPAaTKOE YCIOBHE, IOACTABIATh
duznyeckue BeNUINHBI B POPMYIIBI U IPOBOJUTH PACUETHI, HAXOAUTh
CIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PEIIEHUs 3a]ay, OLICHUBATh

PEATUCTUYHOCTD MOJTy4YeHHON (PU3HUECKON BETMYMHBI

1.8

pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEHINTh MPH MTOMOIIU
¢u3NYecKuX METOAOB, B ONHMCAHWU HCCIIEIOBaHUS  BBIICISTH
MIPOBEPSAEMOE MIPEIIONI0KEHUE (rumoresy),  pasznuyaTh u
UHTEPIPETUPOBATh MOJYUYEHHBIM pe3ylbTaT, HaXOAWTh OIIMOKU B

XO0J¢ oIibITa, ACJAaTh BBIBOALI I10 €TI0 pE3yJjibTaTaM

1.9

IMPOBOAWTL OIBITEI 110 HaGHIOIIGHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM WJIH
GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
NPEINONIOKEeHNsI, CcOOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyA0BaHUs, 3aMMCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOIbI

1.10

BBITIOJHATH TIPSIMBIE W3MEPEHHS C HCHOJIB30BAHWEM AHAJIOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS NMPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

OPOBOIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OJHOW  (hU3HUYECKOMN
BEJIMYMHBl OT JAPYTOM C MHCIONb30BAHUEM MPSAMBIX H3MEPEHUM,
y4acTBOBaTh B IUIAHUPOBAHMU YYEOHOTO HCCIEIOBaHUS, COOMpPATH
YCTaHOBKY M BBIIOJHATh U3MEPEHMS, CIELYs NPEI0KECHHOMY IUIaHy,
(GUKCUpOBaTh Ppe3yNIbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJINI U TpaMKOB, J€JIaTh BBIBObI

IO pe3yJibTaTaM HUCCICAOBAHUA

1.12

MPOBOJANTH KOCBEHHBIC HM3MEpPEHHUS (PU3UUYECCKUX BEIUYUH, CIEIYS
NPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHH coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM

BCIIMYHHBI

1.13

coOmomaTh mMpaBWia TEXHUKH O€30MacHOCTH TpuU  padbore ¢

71a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh MPUHIUIBI JCHCTBUS NPUOOPOB M TEXHMUYECKHX
YCTPOWCTB, XapaKTepHU30BaThb MPUHLMIBI JEUCTBUS HU3YUYECHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB € TOMOIIbIO HMX OIUCAHWUSA,
UCIIONIb3YSl 3HAHUST O CBOMCTBaX  (PUBUYECKUX  SBJICHUH H

HE00X0uMbIe (PU3MUYECKUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

NPUBOIUTH TIPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MpPUMEpPaXx)
NPaKTUYECKOTO UCTIONB30BaHUS (PU3NICCKUX 3HAHUH B MTOBCEIHEBHOM
KU3HU Juig  obOecriedeHust 0€30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMy U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOMICH cpeie

1.16

OCYILECTBIISATh OTOOp MCTOYHMKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM I[IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IyTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHHMKOB
BBIIECTATh MHPOPMAIMIO, KOTOpasi SBIAETCS NPOTUBOPEUMBOM HIIU

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITIIOJTHEHUH y4eOHBIX 3a1aHuI
HAYYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COACp KaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIAJeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HHPOpMATUN

U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKUE NMUChMEHHbBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAMK (PU3HIECKOTO
COJepKaHusA, B TOM YHCIe MyOIUYHO JIeNaTh KpaTKhe COOOIICHHUS O
pe3yiabpTaTax IPOEKTOB WIM YYEOHBIX MCCIEIOBaHUN, IpPHU 3TOM
IPAMOTHO HCIIOJIb30BAaTh W3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(bu3KKH, CONMPOBOKIATH BHICTYIIJICHUE MPE3eHTalUeH

1.19

IpY BBIOJHEHUN YYEOHBIX MPOEKTOB U MCCIICAOBAHUM paclpenesisiTh
00513aHHOCTH B IpyMIE€ B COOTBETCTBUU C MOCTaBIEHHBIMU 33a/1a4aMH,
CICIUTHh 3a BBIIOJIHCHUEM IUIAHA NEWCTBUHM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJIaJ B JEATEJBHOCTb TPYNIbl, BBICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBast MHEHHUE

OKPYXaroIINX

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HUCIIOJIBb30BaTh NIOHATHUA

1.2

pas3iiniaTtb SABJICHUA MO OMNMCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/IBI/II-ICCK0€ SBJICHUC

1.3

pacmo3HaBaTh NPOSIBICHHUE U3YyUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YucCie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISAThH

CyIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUN

1.4

ONHUCBHIBATH H3yYEHHBbIE CBOMCTBA TeJ M (PU3NUYECKUE SBICHHUA,
UCTIONB3ysl (U3MYECKHe BEIMYUHBI, IPU OINUCAHUU MPABUIHHO
TPaKTOBaTb  (PU3MYECKMII  CMBICA  MCIOJB3YEMbIX  BEJIMYMH,
0003HauCHHS ¥ €AUHUIIBI (PU3HMUECKUX BETMYMH, HAXOAUTh (DOPMYIIBL,
CBA3BIBAIOIME JIaHHYIO (PU3MUYECKYI0 BEJIUYMHY C JPyTUMH
BEIMYMHAMHU,  CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl HW3YUYEHHBIE 3aKOHbl, HpPH 3TOM JIaBaTh CJIOBECHYIO
GbopMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

OO0BACHATH (hU3MUECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTWYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4eHHBIX CBOICTBa

buznyecKux sIBIEHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuiath pacu€THbie 3a7auu B 2 — 3 NEHCTBHS, UCIOIb3Ysl 3aKOHBI U
dbopMyIibl, CBS3bIBaAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JNAHHBIX JUIi pelIeHWs 3a/ladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HEOOXOoUMBbIE Uil €€ pelIeHUs, NMPOBOAUTH PacyEéThl M CPaBHUBATH
IMMOJIYUYCHHOC 3HA4YCHUC (bHBPI‘-IGCKOﬁ BCIIMYHNHBI C H3BCCTHBIMHU

JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEHIMTh IMPH MOMOIIU
(U3UYECKUX METOOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIACIATh
pOBEPSIEMOE MPENINOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

IMPOBCACHU UCCIICAOBAaHNA, ACJIaTh BBIBOABI

1.9

IMPOBOAWTL OIBITEI 110 HaGHIOIIGHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM WJIH
GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIMPOBATH  IPOBEPSIEMBIC

OpPEINON0KEeHUs,, coOUparb  yCTAaHOBKY W3  HPEIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ OMBITA M (HOPMYTUPOBATH BBHIBOJIBI

1.10

BBITIOJIHSATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB U AATUYMKOB (PU3MUECKUX BEJIHUMH, CPABHUBATH PE3YJIbTATHI

U3MEPEHH ¢ y4€TOM 3a/1aHHO# a0COOTHOM MOTPEITHOCTH

OPOBOIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OJHOW  (huU3HUECKOMN
BEJIMYMHBl OT JAPYrOM C HCIOJIB30BAHUEM TMIPSAMBIX HW3MEPEHUI:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpEHus, clexys  IpeUIoKeHHOMY  IIaHy, (uKcHpoBaTh
pe3yabTaThl MOJyYEeHHON 3aBHCHUMOCTU B BHJE TAaOIUI] U TpadHKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  W3MEpPEHUs  (U3UYECKUX  BEIMYUH:
IUITAHUPOBATh M3MEPEHUs, COOMPATH IKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
clelys MPENJOKEHHOM WHCTPYKLUMH, W BBIUUCIATH 3HAYCHUE

BCIIMYHHBI

1.13

coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH TpuU  padbore ¢

71a00paTOpHBIM 000pyT0BaHUEM

1.14

XapaKkTepu30BaTh MPUHLUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKNX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (IM3MYECKUX SBJICHUH M HEOOXOAUMBIE

bu3nIecKrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEpPUTEIbHbBIC
npuOOpHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNEKTPUYECKUX IIeTed ¢ TMOCNeOBATEeIbHbIM U TapaljieIbHbIM
COCIMHEHUEM  DJJIEMEHTOB, pa3inuas yCIOBHbIE 0003HAYCHHS

OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHl (HaXOAuTh HWH(OpPMAIMIO O MpUMepax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM i o0ecriedeHus: Oe30MacHOCTH TpH  OOpamieHuu ¢
npubOpaMy U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM AKOJIOTHYECKOTO TTOBEJICHUS B OKPY KAIOIIEeH cpefie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEpKaHUsI B CETH
HHurepHeT, Ha OCHOBE HUMEIOLIMXCSA 3HAHWM MU IyTEM CpPaBHEHMS
JIONOJIHUTEIBHBIX HCTOYHUKOB BBLAEIATh HHGPOpPMALUIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPHU  BBHIMOJHEHMHM Y4YEOHBIX 3aJaHUl  HAay4HO-




HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJepKaHUs, CIpPaBOYHBIC
MaTepuaisl, pecypchl ceth MHTepHeT; Binagers  NpuémMamu
KOHCITIEKTUPOBAHMsI TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OJHON

3HAaKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHbIE COOOIICHMS,
0000mmas wHQOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUINIECKOTO
collep)KaHusi, B TOM 4YHUClIEe NYOJIMYHO TMPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HUCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCMOJIb30BATh W3YUYCHHBIM MOHATUMHBIN ammapar Kypca

(HU3UKH, COMPOBOXKIATH BHICTYIUICHHE ITPE3CHTALICH

1.20

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3UUYECKUX
MIPOIIECCOB paCIPEACNATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
INOCTAaBJICHHBIMH  3aJa4dYaMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JNEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COGCTBGHHLIﬁ BKJIag B NCATCIIBHOCTD T pynHBI, BI:ICTpaI/IBaTI:
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

pa3penatb KOHQJIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON NPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iiniaTthb SABJICHUA MO OMNMCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIONIMX JAHHOE (PU3NUECKOE SBJICHHUE

1.3

pacmo3HaBaTh IMPOSBIEHWE W3YUYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KalOIIeM MHpE, B TOM 4Yucie (U3NYECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISTH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBICHUN

1.4

OMKCHIBATh M3YUYCHHBIC CBOHCTBA Tel W (PU3MYECKUE SBICHHUS,
UCTIONB3Yysl (U3WYECKWE BEIMYUHBI, TP OIUCAHUU MPAaBUIHHO
TPaKTOBaThb  (PU3MYECKUN  CMBICT  HUCHOJB3YEMBIX  BEJIIMYUH,
0003HaYCHHSI U €AMHUIIBI (PU3UUYECKUX BEIMYWH, HAXOAUTH (DOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (PU3MUECKYI0O BEIHYHMHY C JPYTUMHU




BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MUECKHE SBICHUSI U IPOLECCHI,
UCIOJIb3YSl HW3YUYEHHBIE 3aKOHbI, NpPH 3TOM JIaBaTh CIIOBECHYIO
GbopMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

O6’b$ICHSITI: (I)I/IBI/I‘-IGCKI/IG MMponeccCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTD 06’[)$ICHCHI/IG nu3 2
— 3 JIOTMYECKUX IIAaroB ¢ MOMOIIbI0 2 — 3 H3yYEHHBIX CBOWCTBA

bu3nuecKux ABICHUM, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemats pacy€THblE 3ajadd (ONMpArolMecss Ha cuctemy u3 2 — 3
YPaBHEHUI), WCIONB3ysT 3aKOHBI ¥ (OPMYINBI, CBS3BIBAIOLINE
¢u3uueckue BENIMYMHBI: Ha OCHOBE aHAIW3a YCIOBHS 3a/a4d
3aIHMCHIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE  WIIH
U30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIS pPELIeHUs], TMPOBOIUTH pacdEéThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOT' O 3HAUCHUA (bmnqecxoﬁ BCJINYHHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO pPEIIUTh MPH I[TOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMMCAHUE HCCIICAOBAHUS, BBIICTSAThH
IpoBepsieMoe TPEANOoI0KEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEICHHUS] HUCCIICAOBAHUsA, J€JIaTh BBIBOJbBI, HHTEPHPETUPOBATH

pe3yIbTaThl HAOMIOIEHHUI U OMBITOB

1.9

NPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (QU3MYECKUX SIBICHUH WA
(U3UYECKUX CBONCTB TENI: CAMOCTOSITEIIBHO COOMpPATh YCTaHOBKY W3
n30BITOYHOTO Habopa 000pYyIOBaHHUS, OMMCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, HGOPMYyITUPOBATH BBHIBOIBI

1.10

OPOBOIUTH TPH HEOOXOJUMOCTH CEpPHI0 TMPSIMBIX HM3MEPEHUH,
OTIpeIeTIsisl CpeIHee 3HAueHHE HU3MepsieMOi BeIMdHHbl ((POKYyCHOE
paccTrosiHie coOuparolield JHH3bI), 0O0OOCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHsI (M3MEPUTEIHHOTO MPUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEITUYHUH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEpPEHUM: IUIAaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (UKCUPOBATH pE3yJIbTaThbl

HOHy‘{eHHOf/'I 3aBUCHMMOCTH (1)I/I3I/I‘-I€CKI/IX BCINYHUH B BHAC Ta6JII/ILII/I




rpauKoB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIECIOBAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  W3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MPEAJOKEHHOW HHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIIMYMHBI M AHAJU3UPOBATh IOJTYYEHHBIE

pe3yJIbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh IMpaBWja TEXHUKH Oe3omacHOCTH Tpu pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

1.14

pas3nuyaTh OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3UYECKUX MOJENEHl:
MaTepHagbHask TOUKa, aOCOIIOTHO TBEPIIOE TEJI0, TOUYCUHBIH UCTOYHHUK
CBETa, Jy4, TOHKas JINH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTIO AApa

1.15

XapaKkTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBJICHHMA U HEOOXOIUMbIE

(1)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO-IIPAKTUYECKHX
3ajjay, ONTUYECKUE CXEMBI JUIsSl TOCTPOCHUS N300paKEHUH B MJIOCKOM

3epKaie U cCoOMparomei JIMH3e

1.17

NPUBOIUTH TIPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEPaX)
NPaKTUYECKOTO UCTIONB30BaHUS (PU3NICCKUX 3HAHUH B MTOBCEIHEBHOM
KU3HU Juig  obecriedeHust 0e30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMu U TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIICH cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUN (PHU3UIECKOTO COJACPIKAHUS B CETH
HNHTepHeT, caMOCTOSTENbHO (OPMYIHpPYs TOWUCKOBBIMA  3arpoc,
HaxXoJUuThb oyTn OIpCaACIICHUSA AOCTOBCPHOCTU HOJIy‘-ICHHOﬁ
uH(GOpMallMM Ha OCHOBE HMEIONIMXCS 3HAHUM U JOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJb30BaTh TPU  BBHINOJHEHUM YYEOHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JINTEPATypy (PU3HYECKOrO COJEpKAHUSA, CIPaBOYHBIE
Marepuaisl, pecypcbl ceth  MHTepHeT; BiageTts  npuUéMamMu

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALUU U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaTh COOCTBCHHBIE MUCHMEHHBIE W YCTHBIC COOOIICHUS HaA
OCHOBE WH(GOPMAIIMM M3 HECKOJbKUX HMCTOYHUKOB (PU3UUECKOTO
COJIepKaHusl, MyOJIMYHO TPEICTABISITh PE3yJIbTaThl MPOEKTHON WU
HCCIICIOBATEIbCKOM JIeSITeILHOCTH, npu 3TOM rpaMOTHO
WCIIOJIb30BAaTh U3YUYEHHbIN MOHATUMHBINA anmapaT u3y4aeMoro pasjaeina
GU3MKA W COMPOBOXKIATh BBICTYIUICHWE TIPE3eHTAIMed C Y4YETOM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3NUECKUX
MIPOIIECCOB paCIPEACNATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
IHOCTAaBJICHHBIMHM  3aJa4dYaMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHaA
JNEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJaeKBAaTHO  OILICHUBATh
CO6CTB€HHLII>1 BKJIag B NCATCIIBHOCTD T pyr[l'[LI, BI:ICTpaI/IBaTB
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

paspemars KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pas3neia

Kon
3JIeMEeHTAa

IIpoBepsieMble Y1eMEHTHI COAePKAHUS

®OU3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHPA

1.1

®uszuka — Hayka O Ipupone. SBieHus NpUPOABL.
@usnyecKkue  SBICHHA: MEXAHMYECKHE, TEIUIOBBIE,

SJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

@usnueckue BenMUMHBL. V3MepeHne — (QHU3MUECKUX
BenmuuuH.  Dusmyeckue  npubopel.  IlorpemmHocTts

n3MepeHnil. MexayHapoiHasi cucTeMa eIMHULL

1.3

EcrecTBeHHOHAY4HbI METOJ TMO3HAHUS: HAOIIOACHUE,
IIOCTAHOBKA HAay4YHOT'O BOIPOCA, BBIIBM)KCHHE THIIOTE3,
OKCHEPUMEHT TI0 TMPOBEpPKE THIIOTE3, OOBSICHEHHUE

Ha0JIFOJaEMOTO SABJIEHUS

1.4

Onucanne pU3NUECKHUX SBICHUN C TIOMOIIIBIO MOIEIIEH

1.5

[TpakTuyeckue pabOTHI:
N3MepeHne paccTosTHUM.
W3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pasMepoB MaybIX TEJ.
N3mepenue temneparypsl IpU MOMOLIN KHUAKOCTHOTO

TEPMOMETpA U JaTYUKa TEMIEPATyPbl

ITEPBOHAYAJIbHBIE CBEJEHNM A O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/Ie BCIIECCTBA: AaTOMblI MW  MOJICKYJIBI, HX
pa3sMEpEhL. OHBITBI, AOKa3bIBAOMIUC AOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBmwxkenue dactui, BeniectBa. CBsA3b  CKOPOCTH
JNBH)KEHUST  YacTULl C  Temmeparypol. bpoyHoBckoe

nBkeHue, nuddy3us

23

B3aumopeiicTBre 4acTHIl BEIIECTBA: MPUTSIKEHUE U

OTTAJIKMBAHHUC




AFpGFaTHbIG COCTOSAHUA BCHICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH W TBEPHBIX  (KPUCTAJUIMUECKHX) Tl

24 B3anMOCBsI3p MEXIy CBOMCTBAMH BEIECTB B PA3HBIX
arperaTHeIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUM BOIBI

[TpakTuyeckue pabOTHI:
Onenka JuameTpa aromMa METOJIOM psIoB  (c
UCroib30BaHueM ¢ororpaduii).
2.6 OnbITl O HAOJIIOJACHHUIO TEIUIOBOTO PACIIUPCHUS

ra3os.
OmpiTel 1O OOHAapY)XEHHMIO  JCHCTBUSA  CHJI

MOJICKYJISIPHOI'O MPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe IBYDKEHUE. PaBHOMepHOE "
' HEPaBHOMEPHOE JIBHIKECHHE
32 Ckopoctb. CpenHsisi CKOpOCTb IpU HEPaBHOMEPHOM
' JNBUKEHNHU. PacuéT myTH U BpeMEHHU JIBUKECHUS
SBnenne uHepuuu. 3aKOH WHEpUUH. B3ammoneiicTBue
33 TeN Kak MpUYMHA U3MEHEHUs CKOPOCTHU JBUIKEHUS TEl.
Macca kak Mepa HTHEPTHOCTH Teja
Y IImotHOCTE,  BemectBa. CBsA3p  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BEIIecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOILBIO JUHAMOMETPA
37 SBnenue TATOTEHUA W cwia TsxecTH. Cuia TSKeCTU
' Ha JIpyTuXx 1ianeTax. Bec Tena. HeBecomocTh
38 Cuna Tpenusi. TpeHHE CKOJIbKEHUS W TPEHUE TOKOS.
' TpeHue B npupoae U TEXHUKE
3.9 CrnoxeHue cuil, HaNpaBiICHHBIX IO OJHOW MPSAMOIL.
' PaBHOpelicTBYIOIIASA CHIT
310 [IpakTrdeckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHYKEHUS




(mapuka B OKUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMoOMIIT W Tak pganee). OmpenencHue cpeaHei
CKOPOCTH CKOJIb)KEHHsS Opycka WIM IIapuka TO0
HAaKJIOHHOM  IUIOCKOCTH. OmpenelieHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaiuu) mpyKuHBI OT
MPUWIOKEHHON  Ccuibl. ONBITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEMN

3.11

@usuyeckue SBJICHUS B IIPUPOJIE: NIPUMEPHI JABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMUBOW M HEKUBOW MPUPOJIE,

JEUCTBUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTpoiucTBa: AMHAMOMETP, IMOJIIUITHUKA

TABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEH 1 TA30B

Hasnenue TtBEpmoro Tena. CrocoObl YMEHBIICHHUS H

+ YBEIUYECHUS JaBICHUS
n JlaBieHnue ra3za. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIEPATypPbl
43 [lepenaya naBneHust TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MALTUHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBEIL
4.4 IMuapocraTuaeckuii mapagokc. CooOMIArONTUECs COCY/IbI.
['uppaBnuyeckre MeXaHU3Mbl
ATtmoctepa 3emnu u atmocdepHoe fasneHue. [Ipuauns
n CYyIIIECTBOBaHMUS BO3AYHIHOW 00o0mouku 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 Nzmepenue armocgepHoro nasieHus. I[IpuGopsl s
' U3MepeHus: aTMOC(EpPHOro JaBICHUS
JlelicTBuEe KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3gyxornaBanue
4.9 [TpakTuueckue pabOTHI:




UccnenoBanue 3aBUCUMOCTM Beca Telna B BOJIE OT
00béMa TOTPYKEHHOM B IKHAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIONICH CUJIbI, IEUCTBYIONICH Ha
Teno,  NOrpyk€éHHoe B  Kuakoctb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha Teno B JKUIAKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKUBAIOLIECH
CWJIBI, JCHCTBYIONIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOrPYKEHHON B XKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUIKOCTH. KonctpynpoBanue apeoMeTrpa  WIH
KOHCTPYMpPOBaHUE  JIOAKA U  ONpEAclIeHHE €€

TPy30NMOABEMHOCTH

4.10

@dusuyeckue  ABJICHUA B IPUPOJE:  BIHSHHE
aTMOC(epHOTo AaBICHHS Ha )KUBOM OpraHu3M, IUIaBaHHE

pBIO

4.11

TexHuveckne yCTpOHCTBA: COOOMIAIOIMUECS COCYIBI,
YCTPOWCTBO BOJAOINPOBOJAA, THUIPABINYECKUN IIpece,
MaHOMETp, 0apomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U A

5.1 Mexanudeckas padbora
5.2 Mexannueckas MOIIHOCTE
53 [IpocThle MeXaHM3MBI: pblYar, OJIOK, HaKJIOHHas
' MI0CKOCTh. [IpaBuiio paBHOBeCHs pbluara
54 [TpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o0m0TO€  TpaBWiIo»  MexaHWku.  KoaduumeHt
5.5 MOJIE3HOT'O IEUCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanpHast 3HEPTUM TeJa, MOAHATOTO Hall 3eMIIEN
5.7 Kunernueckas sneprust
5 g [Tonnass MexaHudeckass 3HEpPrus. 3aKOH M3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
59 [TpakTudeckue pabOTHI:

Onpenenenve  paboTbl  CHUJIBI  TPEHUS  NIpU




pPaBHOMEPHOM  JBW)KEHMM Te€la 110 TOPU30OHTAIbHOU
noBepxHocTu. MccienoBanue yciaoBUi paBHOBECHS pblyara.
N3mepenune KIIJl HakioHHOH 1uiockocTH. M3ydeHne 3akoHa

COXPAaHEHHUS MEXaHUYECKON SHEPrUU

Ousuyeckue SBICHHUS B MPUPOJE: pblUark B Tele

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblyar, IOJBWXXHBIA U
5.11 HETIOJBYYKHBIN OJIOKW, HAKJIOHHAs TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAEPKAHUS
pasaeJia 3JIeMEHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI  MOJEKYJISIPHO-KUHETHUECKOM
61 TEOpUM CTpOEHUs BemecTBa. Macca u  pa3mepsl
. MosieKysl.  OmbITbI, NOATBEPKIAIOLINE  OCHOBHBIE
MTOJIOKEHU S MOJIEKYJISIPHOKMHETHYECKOM TEOpUU
Mopnenn  TBEpAOro, JKUIAKOTO U ra3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammmdeckue u amopdHbIE
Tena
OObsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TMOJIOKEHUM MOJEKYJIIPHOKUHETHUECKON
TEOpUH
6.4 CmauuBaHue U KanWJUISIPHBIE SIBJICHUS
6.5 TermnoBoe pacuiupeHue U cxaTue
6.6 Temmnepatypa. CBsizb TeMmmeparypbl €O CKOPOCTHIO
' TETJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprus. CiocoObl U3BMEHEHHUsI BHYTPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEpIIeHHE paboThI
6.8 Buasl Tennonepenauu: TEIIONPOBOIHOCTh, KOHBEKIUA,
' U3IIy4eHUe




KonnuectBO  TEIIOTHL. VYnenbHast  TEILIOEMKOCTH

6.9
BelIeCTBa
TemmmooOMeH © TemsIOBOe paBHOBecHE. YpaBHEHUE
6.10
TEIIOBOTo OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUTMUYECKUX BEILIECTB.
' VY nenbHas TemoTa raBiIeHUs
[TapooOpazoBanue ©  KoHAeHcamus. Vcmapenwue.
612 Kumenne. VYpenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPaTyphbl KUIMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxHnocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y 1eJbHas TEMJI0Ta CrOPaHUS
[Tpuntuner  paboter  TermoBbix — aBuratenet  KITJ]
6.15 TEIJIOBOTO JBUTaTeNsl. TeruioBble ABUTATENM M 3alUTa
OKpYKarollei cpeapbl
3aKOH COXpaHEHUS U MPEBPAIlEHUs SHEPTUU B TEIUIOBBIX
6.16
mpoueccax
[IpakTrueckue pabOTHI:
OneiTbl 1O OOHAPYXCHHUIO  JIEHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITEl IO BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPECHHOU
COJIM WJIU caxapa.
OneITel 1O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS
rasoB, JKMJIKOCTEW U TBEPABIX TEI.
617 Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIIA.

OnbITBL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JABJICHHS
BO3/lyXa OT €ro 00hEMa U HArPEeBaHUS WITH OXJIAXKICHUS.

[IpoBepka rumnorespl TMHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBbl.

Habmonienne u3MeHeHusI BHYTPEHHEH SHEPTruu Tema B
pe3ysbTare Terionepeaadn U padoThl BHEIIHUX CHII.

Hccnenosaune SIBIIEHUS TermiooOMeHa npu




CMEILMBAHUU XOJOJIHON U TOPSYEH BOJIBI.

LWIAHAPOM.

OnpeneneHHe KOJIMYCCTBA TCIIOTHI, IIOJIYYCHHOI'O

BOJONH NpU TEIIOOOMEHE C HarpeThiM METaUINYECKUM

Onpenenenne yeabHONU TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca nCapeHus.
OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

OrnpeneneHue yAeIbHON TEIJIOTHI TUIABICHUS JIbJIA.

6.18

dusnueckue SBICHHS B TPUPOJAE: TOBEPXHOCTHOE
HATSOKCHUC W KAllWUIAPHBIC SABJICHUA B TPUPOAL,
KpUCTAJIBI B TIpupoe, udnyuenue ColHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHEs, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KalWLIAPBL, IIPUMEPHI
WCIOJIb30BAHUSI KPUCTAJIOB, >KMIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Teil. JIBa poaa 3JIeKTpUUYECKUX 3apsJI0B
B3aumoneiictBue 3apsbkeHHBIX Ten.  3akoH  Kyiona

7.2 (3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEl OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMU)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nosst. [IpuHIUN Ccynepno3uuuu AIEKTPUUECKUX MOJeH
(Ha KaYECTBEHHOM yPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. JI€MEHTapHBIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKY 1
JURJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa

6 ONEeKTpUYeCKUid  TOK.  YCJIOBHA  CYyIIECTBOBaHMS

SJICKTPHUYCCKOT'0 TOKA. HcTOUHNKH TOCTOSTHHOT'O TOKA




JlencrtBus 3JIEKTPUYECKOIO TOKa (Teriosoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUUA TOK B
KUIKOCTAX U ra3ax
. OnekTpuyeckas uenb. Cuia ToOKa. DJNEKTPUYECKOE
. HaIlpsKEHUE
79 CornpoTuBieHue MPOBOJHHUKA. VY ensHOE
. CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa 11 ydacTKa Lenu
11 [locnenoBarensHOoE ¥ mapajjielbHOE  COEIUHEHHUE
' MIPOBOJIHUKOB
PaGota u MOIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DNEeKTPUYECKHE IMEeNH W TMOTPEOUTENN 3JICKTPUICCKOMN
. sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIE MarHuThHl. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnosie. MarHutHOe TmONe 3€MJIM M €T0
' 3HAYEHME [ )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE MOJIE SJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 27EKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.
717 DneKkTpoABUraTellb MOCTOSSHHOIO TOKa. Mcmnonp3oBaHue
. AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIOpTE
OnbiTel  @apajged.  SIBieHHE  BIEKTPOMATHUTHOMN
7.18
nHaykuuu. IIpasumno Jlenna
DJIEKTPOreHepaTop. Cnioco0mI MOJTyYEHUS
7.19 AJIEKTPUYECKON SHEPIuH. DJIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU
[IpakTrueckue pabOTHI:
7.20 OnbITH 10 HAOTIOACHHUIO STEKTPU3AIUHN TN HHIYKIIUEH

U IIPU CONIPUKOCHOBEHUH.




HccnenoBanne AEWCTBUA 3IEKTPUUECKOrO IMOJIA HA
MIPOBOJAHUKY U TUAJIEKTPUKH.

COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IEeTH
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryIupoBaHUe CUJIbI TOKA.

W3mepenue u peryiupoBaHHue HaMPSHKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAN MTONEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HAOPSOKEHUW  TIpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIbI TOKa MpU HapauieIbHOM
COeAMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
NIEKTPUYECKOTO TOKA, MHIYIIErO0 4Yepe3 PpPe3UCTop.
OnpeneneHre  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJIETIsIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYIIEr0 4Yepe3 JaMIOYKy, OT HalpsKEHHUs
Ha Hell. Onpenenenue KIIJ[ Harpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MU
ux oObeauHeHMH u  pazneneHun. lccrnegoBanue
JENCTBUS DJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBjieHHs Toka B Karymke. M3ydenue

,Z[GI>'ICTBI/ISI MAaroiuTHOIO IoJii Ha MPOBOJHHUK C TOKOM.

Konctpyuposanue 51 A3Yy4YEHUE paboThI
3JIEKTPOJIBUTATEIS. Nsmepenne KITA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUH:




HUCCICOAOBAaHUC W3MEHCHHUII 3HAUCHUS U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKHE
ABIIEHUST B  arMmocdepe, INEKTPUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOoJFOCOB,
POJIb MAarHuTHOI'O MOJIA AJId KU3HU Ha 3€M.He, IOJIAPHOC

CHAHUC

7.22

TexHuueckue yCTpPOMCTBA: BJIEKTPOCKON, aMIepMETp,
BOJITMETP, PEOCTaT, CUETYUK IJIECKTPUYECKON DHEPIUU,
3JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPOIPUOOPHI (mpumepsr), AIICKTPUICCKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJIBUTATEIb

MOCTOAHHOI'O TOKA, TCHCPATOP IMMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsiemble 3JIEMEHTHI COACPKAHUS
paznena
MEXAHWUYECKUE ABJIEHUA
g1 Mexanuueckoe JBWXKeHUE. MarepuaibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKECHUSI
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
HepaBnomepHoe MPSAMOJIMHENHOE JIBDKEHHE.
8.4 CpenHsis W MIHOBEHHass  CKOpOCTb  Tejla  MpH
8 HEPABHOMEPHOM JABM)KEHUU
8.5 YckopeHue. PaBHOyCKOpEeHHOE IIPSMOJIMHEWHOE
' JBUKEHUE
8.6 CBobOomHoe nagenue. OneiTh [anunes
PaBHOMEpHOE IBMKEHME 10 OKpYyx)HOCTH. Ilepuon u
8.7 yacToTa oOpamieHus. JIMHEWHass W yrjaoBas CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPEHUE
8.8 [TepBeriit 3akon HeroToHa




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa
8.11 [IpyuHIHMI cynepno3uLuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHusi: cuJla TPEHUS] CKOJIBKEHHS, CHjia
' TPEHUS MOKOs, APYTHE BUIBI TPEHUS
8 14 Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHSI.
’ YckopeHnue cBOOOHOTO TMaICHUS
%15 Jemwxenne  mmaHer  Bokpyr  Comnma.  Ilepas
' KOCMHUYECcKasi CkopocTb. HeBecoMoCTh U eperpysku
216 PaBHOBecue  marepuanbHOM  TOYKH.  AOCOIIOTHO
’ TBEPJIOE TEIIO
%17 PaBHOBecue TBEPAOro Teina ¢ 3aKPEIVIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbce Tena. U3Menenne umnyisca. Miynbe cuibsl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
222 Pabora cun Tskectw, ympyroctd, TpeHus. CBs3b
. SHEPIUu 1 paboThl
823 [lorenuuaneHas sHeprus Teja, MOAHITOTO HaJ
' MOBEPXHOCTHIO 3eMJIN
8.24 [ToTeHManbHast SHEPTUsl CHKATOM MPYKUHBI
Kunernueckass sHeprusa. Teopema 0 KMHETHUECKOM
8.25
SHEPIruun
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUu
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JBWKEHUS IIApHKa I10 HAKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUs Tena MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIIOHHOM IJTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HauadbHOW CKOPOCTH.

[IpoBepka THUIOTE3Bl: €CIM NPU PAaBHOYCKOPEHHOM




JABHUKCHUUN 663 HavaJbHOU CKOPOCTH IMYTH OTHOCATCA
KaKk psjJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHHU OJUHAKOBEI.

HccnenoBanne 3aBUCIMOCTH CHITBI TPEHUST CKOJIBKEHHSI
oT CHJIBI HOPMAJIBHOI'O JaBJICHUA. OHpGIIeJIeHI/IC
kod(dduimenta TpeHUs ckoiabxkeHus. OmnpenencHue
KECTKOCTH TpykHHBL. OnpeneneHue padOThl CHIIBI
TPEHUST TIPU PAaBHOMEPHOM [BIKCHHH Tella IO
TOPU30HTALHON MOBepXHOCTH. OrmpenencHue padOoThI
CHIIBI  YOPYroCTH  TNpH  TOoAbéMe  Tpy3a  C
HUCIIOJIB30BAHUECM HEIMIOABUKHOT'O )41 IIOABHUKHOT'O

0JIOKOB

dusndyeckue SABJICHUS B mpupoac: NMpUJIrBbI U OTIIMBBI,

8.28 nBrKeHHe IutaHeT COJHEYHOM CUCTEMBI, PEAKTHUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
229 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATUYUKHU

II0JIO’KEHUSI, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

Koneb6arenbHoe nBrwkeHne. OCHOBHBIC XapaKTEPUCTHKH

o1 KoJie0aHui: Iepro/, YacToTa, aMIUTHTYAA
02 Maremarnueckuit u IIPY>KUHHBIN MAasTHUKU.
' [IpeBpanieHue sHEPrun IpH K0JIeOATETLHOM JIBHKCHUT
93 3aryxatomuye KkoJjiebaHus. BvIHyXaeHHBIE KoJieOaHUS.
' Pe3onanc
Mexannueckue BoJIHB. CBOMCTBa MEXaHMYECKHUX BOJIH.
Y [IpogonbHbIE W TIONEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U
' CKOpOCTh €€ pacnpocTpaHeHus. MexaHM4eCKUe BOJIHBI
B TBEP/IOM TeJI€, CEICMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 Wndpas3Byk u yabTpazByK
[IpaxkTuyeckue paboOTHI:
Omnpenenenne YacTOTBl M IepuoAa  KoJjieOaHWi
9.7 MaTEMaTHYEeCKOTO MasTHUKA.

Onpenenenrne YacTOTBl M IepuoAa  KoJjieOaHWi

IIPY’KUHHOI'O MAsITHUKA




HccnenoBanne 3aBUCUMOCTH — Tlepuoja  KosieOaHuit
NOJBEIIEHHOTO K HUTU TIpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuoja  KosieOaHui
INPYKMHHOTO MasiTHMKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa Kosie0aHui rpysa,
IOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU

npyXuHbl. I3Mepenne yckopeHus CBOOOTHOTO NaieHHs

dusnueckue SBICHUS B npupoac: BOCIIPUATHUC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMUYECKHE BOJIHBI,
IlyHaMH, X0
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIOJb30BAaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 31€KTPOMarHUTHHIX BOJIH
103 DJeKTpoMarHuTHas npupoga cera. CKOpoCTh CBeETa.
' BousHOBBIE CBOMCTBA CBETA
10 [IpaxkTryeckue paboOTHI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMITBHOTO TesedoHa
Odusnueckue SBIEHUS B MPHUPOJE: OHOJIOTHYECKOEe
10.5 JICUCTBUE BUAUMOTO, YIbTPaPHOIETOBOTO u
PEHTIE€HOBCKOI'O U3J1y4YEHUN
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBS3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBasg moneinb cBera. IcTOUHMKH cBeTa
11.2 [IpsimonuHENHOE pacpoOCTpaHEHHUE CBETA
1 113 Otpaxxenue cseta. [Inmockoe 3epkano. 3akOH OTpaykeHUs
' CBeETa
114 IIpenomnenue cBera. 3aKOH MPEJIOMJICHHS CBETA.
' [losnHOE BHYTpEHHEE OTPaKEHHUE CBETA
11.5 JIunza. Xop nmyuel B IMH3E




OnTuueckas cucrema Qoroamnmnapara, MUKPOCKONA H

11.6
TejecKorna
117 I'maz kak onrtuyeckas cuctema. biIM30pyKOCTh U
' JAJIbHO30PKOCTh
118 Pasnoxxenne 6enoro ceera B criektp. OnbiTel HeloToHA.
' CokeHne CeKTpaibHBIX IIBETOB. [lucnepcus ceeta
[IpakTuueckue pabOTHI:
UccnegoBanue  3aBUCUMOCTH  yrila  OTpa)KeHUs
CBETOBOI'O JIy4a OT YyIJIa MaJeHUs.
N3yyenne xapakTepuCTUK M300pakKeHUS MPEAMETa B
IUIOCKOM 3€pKaje.
UccnenoBanue 3aBUCMMOCTH yrjia MpeIOMIICHUS
CBETOBOIO Jyya OT yrjla MaJeHHs Ha TPaHUIIE «BO3AYX —
11.9 CTEKJIO».
[Tomyuenue n300pakeHHU C TTOMOIILI0 COOMparoIieit
JIUH3BI.
Onpenenenne POKyCHOTO pacCTOSTHUS M ONMTHYECKON
CHJIBI COOMPAIOLIEH JTHH3HI.
OMnBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITel 1O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX
HaOJIOZICHUU Yepe3 [IBETOBBIC (PHITBTPHI
®dusnueckue sBieHus B npupoje: 3atmenus ConHia u
11.10 JlyHbl, 1IBETa TEJ, ONTHUYECKHE SIBJICHUS B atMmocdepe
(uBet HeOa, pedpakiuus, paayra, MUPax)
11.11 Texnuueckue YCTpOMCTBA: OYKU, IIEPUCKOIL,
' doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBLIE ABJIEHUA
’ Onbitel Pezepdopna u muraneTapHass Mozelb aroma.
' Mogens aroma bopa
Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTHI.
12 12.2
JIuHeityaThie CIEKTPHI
12.3 PagunoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
104 Crpoenue aromHoro sapa. HyxinoHHas Mozens

aToOMHOro siapa. M3oromnsl




PanunoaktuBubie mpeBpamienus. [lepuon mosmypacnana

12.5
ATOMHBIX S7EP
126 SlnepHbie peakuyu. 3aKOHbBI COXPAHEHUS 3apsAI0BOr0 U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aeneHus saep. Mctounuku sHeprun
' CouHiia 1 38311
129 Slnepnas osHepretwka. JlelicTBUE  paJMOAKTHUBHBIX
' M3JTyYEHUI Ha )KUBbIE OpraHU3MbI
[IpakTuueckue pabOTHI:
HabmiogeHne CIUIOMIHBIX W JMHEWYAThIX CHEKTPOB
U3ITy4EHUSI.
12.10
HccnenoBanne TPEeKOB: U3MEPEHUE DHEPTHMM YaCTHUIIBI
1o TOpMO3HOMY TyTH (110 poTorpadusim).
W3mepenune paanoakTHBHOTO GoHA
®dusnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMUYECKHE Iy4H,
12.11 PaauOAaKTUBHOE H3JIyYEHUE IPUPOAHBIX MHUHEPAJOB,
JNICUCTBUE PANMOAKTUBHBIX M3JIYYEHUM Ha OpraHu3M
YeJI0BEKa
1912 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOIL,

WHJIUBUyaIbHBIN JO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30BAHUSI

Kon
NpoBePSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanue pomu  (GU3MKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTh 0GA30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
U TI03HAaBa€MOCTH SIBJICHUH HPUPOJIBI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (PU3MKM B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 SBOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJM B ILIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAAEC POCCUICKUX M 3apyOeKHBIX YUYEHBIX-
(HU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMg O BHMJAX MaTepuu (BEIIECTBO U TIOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBaHUSI MaTEPUH, 00 aTOMHO-MOJICKYJISIPHON TEOpUU
CTpPOEHHSI BELIECTBa, O (PM3MUECKON CYIIHOCTH SIBJICHHM HPHUPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX ¥ KBAaHTOBBIX);
YMEHHE pa3Inydarh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUecKoe SBICHHCE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3yUYEHHBIX (U3NYECKUX SBICHUN
B OKpYXalollleM MHpE, BBIIEISAS HX CYHIECTBEHHbIE CBOWCTBA

(MpuU3HAKH)

Bna;[eHHe OCHOBaMH IIOHSITHMHOIO amnmnapara M CHMBOJMYCCKOTO
A3bIKa (1)I/I?>I/IKI/I U HCIIOJIB30BAHUC UX JISA PCIICHUA y‘le6HBIX 3aaay,;
YMCHHUC XapaKTCpPpU30BaATb CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/IC SABJICHUSA H

MPOLIECCHI, UCTIONB3YS GyHIaMEHTAIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHune onuchBaTh HN3YYCHHBIC CBOICTBA TENI U (1)I/I3I/I‘ICCKI/IC SABJICHUS,

UCTIOJNB3YS (PU3UUECKUE BETMUNHBI

Brnanenwe ocHOBaMM METOJOB HAYYHOTO TIIO3HAHUS C Y4ETOM
coOroIeHns MpaBmI O€301acCHOTO TPyJa: HaOMIoJAeHUE (HU3UIECKUX
SIBJICHUI:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIBHYI0 YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYZOBaHHS MO MHCTPYKLUH, OMUCBHIBATH XOJ]
OMBITA U 3aIMCHIBATH €0 PE3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
NpOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHI (PU3HMUECKUX BEITHYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHMs, CaMOCTOSATEILHO CcOOMpaTh
OKCIEPUMEHTAIbHYI0 YCTaHOBKY [0 HMHCTPYKIUH, BBIUYUCIISATH
3HA4YEHUE BEJIMYMHBI M AHAJIU3UPOBATH IOIYYEHHBIE PE3YJIbTaThl C
y4E€TOM 3aJaHHOMU MTOTPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIIEJOBAaHUI;
CaMOCTOSITENIFHO ~ cOOMpPaTh  HKCHEPUMEHTAJbHYI0 YCTAaHOBKY U
OPOBOJUTH  MCCIEJOBAaHUE 1O  HMHCTPYKLUUH,  IPEICTaBIATh
NOJYyYCHHbIE 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TAOMUI] U
rpaMKOB, yUUTHIBATh MOIPEIIHOCTH, JIEJIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICI0BaHUA

[lonuManue  XapakTepHBIX  CBOMCTB  (PU3MUECKUX  MoJenei
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPJOE TEJO, MOAEIU CTPOCHMS
ra3oB, JKMIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJENIb aroMa,
HYKJIOHHas MOJI€Jb aTOMHOTO siipa) U yMEHHUE NPUMEHATh UX I

00BsICHEHUS (PU3HUECKUX MIPOIIECCOB

YMeHue oOBACHATH (U3MUECKUE TPOIECChl U CBOMCTBA TN, B TOM
qucle W B KOHTEKCTE CHTYalUil TPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISATh IPUYUHHO-CIICICTBEHHbIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha W3yYEHHbIE CBOMCTBA (pr3HdIecKuX

SIBIICHUH, (PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacu€THble 3amaud (Ha 6ase 2 — 3 ypaBHEHHiN),
UCTIONB3YS 3aKOHBI W (OPMYJIBI, CBS3BIBAIONINE  (DU3UYECKHE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCBHIBATh KPAaTKOE YCJIOBHE 3aJadH,
BBISIBIISITH HEJOCTAIOLINE JaHHbIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HeoOXoanMBbIe sl €€ PEeIIeHHs, NCTIOJIb30BaTh CIIPaBOYHBIC JAaHHEIE,
OPOBOIUTH PACUYETHI M OILEHMBATH PEATUCTHUYHOCTH IOJyYEHHOTO
3HaueHHS (PU3NYECKOW BEIMYMHBI; YMEHHE ONpPENeNsiTh pa3MepHOCTb

(¢u3uUecKoil BETMUNHBI, TOJIyY€HHON MPHU PEIICHUH 3a/1a41

YMeHHne XapakTepu30BaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBaxX (DU3MYECKUX SBIEHUW W HEOOXOoauMble (Quznueckue




3aKOHOMEPHOCTHU

10

YMeHue UuCHoib30BaTh 3HAHUS O (PHU3MUYECKUX SBICHHUAX B
MOBCETHEBHON KU3HM Uil oOecrieueHuss Oe30MacHOCTH TP
oOpamieHnn ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPAHEHHUS 370pPOBbsI M  COONIONCHHS HOPM
HKOJIOTUUECKOTO0 TOBEJACHHUA B OKpYXarolled cpene; MOHMMaHUE
HEOOXOANMOCTH TPHUMEHEHUS JOCTIKECHUH (U3HKH M TEXHOJIOTHH

AJId paliluOHAJIBHOTO IMPUPOAOIIOJIb30BaHUA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U MPEACTABICHUS HHPOPMAIIH
(GU3UYECKOTO COACpPKAHUSI C HCIOJIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW WH(OpPMAIMM HAa OCHOBE UWMEIOIIMUXCA 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCIOJb30BaThb  IPHU
BBIMIOJTHEHUH Y4YeOHBIX 3aJlaHUi Hay4YHO-TOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOTO CONEpIKaHUs, CIPABOYHBIE MaTepUaibl, PECYpPChl CETH
Wntepuner; BnageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUs
uHPOpMALMK U3 OJHOH 3HAKOBOM CHUCTEMBI B JpPYTYIO; YMEHHE
co3laBaThb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHMSI Ha

OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

MEXAHUWYECKHUE ABJIEHUA

1.1

Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema  orcuéra.

OTHOCUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMEpHOE NBMXeHue. CpenHsas ckopoctb. Dopmynna st

1.2 BBIYUCIICHUSI CpeTHEeH ckopocTu: v = S/t
PaBHOMEpHOE MPAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUKEHUS:
13 x(0) =x,+ut
I'paduku 3aBUCMMOCTH OT BpPEMEHU [UIS TNPOEKIHUHU CKOPOCTH, MPOEKIUH
nepeMenieHusi, MyTH, KOOpAMHATHl TP PABHOMEPHOM MPSAMOIMHEHHOM
JBUKCHUH
3aBUCHUMOCTb KOOPJIMHATBl Tejla OT BPEMEHHM B CIy4yae pPaBHOYCKOPEHHOI'O
NPSIMOJIMHEHHOTO ABUKECHUS:
2
Sx([) =Vo, *I+ax * 5
@opMmynbl IS TPOEKUUU MEpPEeMEUIeHHs, MPOEKIUU CKOPOCTH M TPOEKIMU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUU:
#2
1.4 Sx(O =0y, t+a, =,
U.\'(r) =Upy T4y -1,
a, (f)=canst,
Uy, =, =2a,.s,
I'paduku 3aBUCHMOCTH OT BpEMEHHM IS MPOSKUUU YCKOPEHHUS, IMPOEKIUH
CKOPOCTH, TPOEKLHH MepeMelleHUsl, KOOpAUHATHl MPH PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM)KCHUU
CBobonnoe manenue. GopmMyiibl, OMUCHIBaIOIINE CBOOOJHOE MaJeHHUE Tena I0
L.5 BEPTUKAJIM (JIBWKEHHWE Tela BHHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnun). I'paduxu 3aBUCHUMOCTH OT BpEMEHHU MJii MPOEKIHMHU YCKOPEHUs,




IPOCKIMH CKOPOCTH M KOOPJAMHATHI MpPHU CBOOOJHOM TNAaJE€HUHM Tela IIo

BEPTHUKAIH

CkopocTh paBHOMEPHOTO JBIDKEHHS Tella IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@opmyna AJig BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOJ

oOparteHus:
27R
=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue UEHTPOCTPEMUTETHLHOTO

yckopenus. @opmyra 1Sl BBIYUCIECHUS YCKOPEHUSI:

1.6
2
a. = v
%R
®opmya, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpALCHHUS:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia i1 BBIYUCICHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cwuita — BektopHas puzndeckas BennauHa. CI0KeHHE CHIT
1.9 SBnenune unepuuu. [lepsriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIEHHOCTh BEKTOpA YCKOPEHMS Tela MU BEKTOpa CUJIbI, IEUCTBYIOIICH Ha
TEJIO0
Bzaunmogpericteue ten. Tperuit 3akon Herorona:
1.11 F2—>1=_Fl—>2
12 TpeHue mMokosi U TpeHUE CKONbXEeHUs. DopMyra AJist BIYUCICHUS MOIYJIS CUJIBI

TPEHUSA CKOJILXKCHUSA:




F_=un-N

1.13

Hedopmarnuss Tena. Ynpyrue W Heynpyrue nedopmanuu. 3aKOH YHPYToi

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTSHHE. 3aKOH BCCMHPHOI'O TATOTCHUA:

my - M4
F=G-—L1 2
R
Cuna 1spKkecTu. Y CKOpeHHe CBOOOTHOTO MaIeHUS.
®dopmyria 715 BBIYUCICHHS CHIIBI TSKECTH BOJIM3U ToBepXxHOCTH 3emun: F = mg.
JIBxenue maneT BOokpyr Comnnua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTs 1 neperpy3ku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeJIMYuHa.
D=mo

Nmnynsc cucremsl tein. M3menenue umiynbca. MIMmyiise cumsl

1.16

3aKkoH COXPAaHCHUSA UMITYJIbCa IJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=mU; +m,0, =const

PeakTnBHOE NBIDKEHNE

1.17

Mexannueckas pabora. @opmyia AJisi BBIUUCICHUS paOOThI CUJIBL:

A=Fscoso

Mexannueckass MOITHOCTb:

n=4

4

1.18

Kunernueckas v moTeHIMAIbLHAS OHEPTIUs. CDopMyna JJIs1 BBIYHMCJIICHU S

KUHETUYECKON IHEPTUU:

>
mu-

Teopema o kuHeTHUecKoU s3Heprun. Popmyiia I BBIYUCICHNUS NOTCHIMAIBHON




SHCPTHUU TCJIa, MOAHATOIO

HaJ 3eMIIEN:

E,= mgh

MexaHuyeckas DQHEpIusi:

E=E;+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYEeCKOM sHeprun. PopMyiia Jijis 3aKOHA COXPAHEHUS
MEXaHMYECKOM SHEPrUuU B OTCYTCTBUE CUJI TpeHUA: £ = const.
[IpeBparienue MexaHMYECKOM SHEPTUU TPU HATUYUU CUJIbI TPEHUSL.
[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXaHHUKH.

Prruar. Momenrt cuisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20 <
[ToaBmxHBIN 1 HeTOABWKHBIN O0510Kku. KITJ[ mpocThix MeXxaHU3MOB,
n= Anone.sm
Aaarpaqemiaz
JlaBiienne TBEpIOTO TEIIA.
®dopmyria 71 BRIYUCICHHS TaBJICHHS TBEPIOTO Tena:
F
pP= G

121 JlaBiienue ra3a. ATMOCEpHOE TaBIeHUE.

' ['mppocTaTrdeckoe 1aBjeHUE BHYTPH KHIKOCTH.
dopmyia 17151 BBIYUCICHUS 1aBICHUS] BHYTPU KUIKOCTH:
P=pgh+Dgy,

1.22 3akoH [lackans. ['uppaBnuueckuii npecc
3akon Apxumena. Popmyna s ONPENETICHUS BBITAIKUBAIOIIEH CHIIBI,
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

F.-qu_ =pgV

YcnoBue naBaHus Tena. [lnmaBanue CyI0B M BO3AYXOILIaBaHUEC




1.24

Mexannueckue KosnebaHus. AMIUIMTYAa, NEpUOJ M YacToTa KoJjeOaHuil.

®dopmyia, CBI3BIBAIOIIAS YaCTOTY M MEPUO KOJICOAHU:

vV=—

T

1.25

MaremaTuueckuii M TNPYXKUHHBIA MasTHUKU. [IpeBpamieHue sSHeprud npu

KOJIE0ATEIBHOM IBUXKECHUU

1.26

3aryxatomue konebanus. Bernyxnennsie konedanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpoAosibHBIE M MOINEpEUYHbIE BOJHBI. [[MHa BOJHBI U

CKOpPOCTh PacCIpOCTPAHEHUS BOJHBI:

r=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOW BOJIHBI Ha T'paHUIIE

nByX cpen. MHdpa3Byk U yIbTpa3ByK

1.29

Ipakxmuueckue pabomwl

N3MmepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOWM CHJIIBI; KECTKOCTH
NPY>XKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHHS; paObOThl CHIIBI TPEHHS, CHIIbI
YOPYTOCTH; CpelHEeld CKOPOCTH IBHKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuofa KoneOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
Kosie0aHU MPYXUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YNPYTOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HEMOIBUKHOTO
6110Ka; pabOTHI CHIIBI YIPYTOCTU MPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O1oka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHUJIIBI OT 00BEMA MOTPYKEHHOM
YaCTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHIIbI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTABJICHUS U OT
poAa MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu Mpy>KUHBI; YCKOPEHUs: Opycka OT yrja HaKJIOHa HalpaBIISONIEH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kosie0aHUM MPYKUHHOTO MasTHUKA OT MAacChl Irpy3a U KECTKOCTU MPY>KUHBI;
HCCJICIOBAHNE HE3aBHCHMOCTH IEpHOJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBHsi paBHOBECHSI phlyara

1.30

Qusuueckue s6neHUs 6 nNpupode: TPUMEPbl ABIKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KHUBOW U HEKMBOW IPUPOJE, NEUCTBUE CWIBI TPEHUS B IIPUPOJE U

TEXHUKE, TMPUIHWBBI W OTIMUBBI, JABWXCHHC IIIIAHCT ComHeuynon CHUCTEMBI,




PEaKTHUBHOE JBM)KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOTo JaBIIEHHs Ha XUBOM OpraHu3M, IUIaBaHHE PbHIO, BOCIPHUSTHE

3BYKOB JKUBOTHBIMU, 3CMJICTPACCHUC, celicMuueckue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYUKU IOJIOXKEHUSI, PACCTOSHUSA U
YCKOpEHUs, AUHAMOMETp, TMOJIIUIHUKHA, PAKEeThl, pblYar, MOJBWXKHBIA U

HGHOIIBI/I)KHblﬁ 6HOKI/I, HAKJIOHHAs IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6BITy,

11 COOOILaroIIMeCs] COCYAbl, YCTPOMCTBO BOAOIPOBOJAA, THAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOKEHUS ~ MOJIEKYJAPHO-KMHETUYECKOM  TEOpUHu  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPIOTO, )KUIKOTO U Ira3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amop¢Hsie Tena

27 JBwxenue wyactul BemectBa. CBS3b CKOPOCTM JBMXKEHHUS YaCTUI[ C

' TeMriepatypoil. bpoyHoBckoe nBmwkenue, muddys3us

2.3 CmauuBaHuE Y KalWJJISPHBIE SIBICHUS

2.4 TemmoBoe paciupeHue U cokaTue

2.5 TemnnoBoe paBHOBECHE

Y BuyTtpennsas sHeprus. PaGora u Termuonepenadya Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEHN DHEPIUU

2.7 Buasl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHUE
Harpepanue wu oxnaxnaenue Tein. KoauyecTBO  TEIJIOTHL. Y AeibHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUsS PHEPrHMHM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9

O,+0, +..=0
Ucnapenne u koHuaeHcanusd. V3mMeHeHHE BHYTPEHHEH SHEPruM B MPOLECCE

510 ucrapeHuss M KoHAeHcauuu. KurneHwe IKUIKOCTU. YJenbHas TeIioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxunocTs Bo3gyxa




2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWE BHYTPEHHEH JHEPruu IpU

IJIaBJICHUU U KpUCTAJJIN3allH. YIICJ'IBHaH TCIJIOTA IIJIaBJICHUA .

7\.=Q

m

2.13

BHyTpeHHss SHEprusi CropaHus TOIUIMBA. Y AeNbHAs TeIUIOTa CropaHus TOIUIMBA!
q=0/m

2.14

[Tpuntumne! padoTs! TeroBsix Asuratenei. KI1J[ remoBoro auraresns

2.15

IIpakxmuueckue pabomoi

H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO IUJIMH/PA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMmmeparypsl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIYLIEH HAarpeThli UWIMHAP;, KOJIMYECTBa TEIUIOTHI,
OTIAaHHOTO HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYyCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIHbHOM BIAXHOCTU BO3/lyXa; YICIbHOM TEIJIOTHI
IaBjaeHuss Jbaa. MceciaenoBaHwe WM3MEHEHHs TEMIIEpaTypbl  BOABI  IIPHU
Pa3IUYHBIX YCJOBHSIX; SIBJICHUSI TEIUIOOOMEHA MPHU CMEIIMBAHUU XOJOAHOM U

ropsiuei BOAbI; MpoIecca UCapeHUst

2.16

Qusuueckue A6NeHUA 8 npupoode: TIOBEPXHOCTHOE HATSHKCHHE U KaNMUIIPHBIC
SBJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoae, uznydenue CouHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalvuuIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, ABUraTelb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHWA

3.1

OnekTpusanusd Tei. [[Ba Buja slIeKTpUUECKUX 3apsioB

3.2

B3anmoaeiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUS SJICKTPUUICCKOI'O 3apaa

34

Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. IIpuHiun

CYNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleMCTBHE 53JIEKTPUYECKOrO TOJISI Ha

JIeKTpUYecKue 3apsabl. [IpoBOMHUKY U JUIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpuyecKuil ToK. JlelcTBus AieKTpudeckoro Toka. Cuiia Toka.




Hanpsixenue.
I=q/t, U= A/

9JI€KTpI/I‘IeCKOG COMMPOTHUBJICHUC. Y aenpHOE QJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S

13 3akoH Oma a1 ydyacTtka snexrpuyeckoit nenu: [ = U/R
[TocnenoBarenpbHOE COeIMHEHHE POBOAHUKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenbHO€ COEAMHEHHE TPOBOHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=1,+I;R=2.
“ < 2

CwMeniaHHble COETMHEHUS MPOBOTHUKOB

3.10 Pa6ota u momHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J>xoyns — Jlenua:

3.11 2

. Q — I . R . r

310 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOTO MPOBOJHHMKA € TOKOM. JIMHHMM
MarHUTHOM UHAYKIIUU

313 MarautHoe mojIe IIOCTOSHHOIO Mar"Huta. B3anMoaelCcTBHE ITOCTOSIHHBIX
MarHUTOB

3.14 JlelicTBME MAarHUTHOTO MOJIS1 Ha MPOBOJHUK C TOKOM

3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON HAYyKUuU. [IpaBuio Jlenna
Ipaxmuyeckue pabomuol
N3MepeHne  BIEKTPUYECKOTO  CONMPOTHBIICHUS  PE3UCTOPa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOUIETO B MPOBOJIHUKE

(pe?)I/ICTOpH, JIaMHOLIKa), OT HAIIPAKCHHA Ha KOHLAX MPOBOJHHUKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOIIAAX €T0 MOINECPECYHOIO0 CCUCHUA U

YACIBHOTO CONIPOTUBJICHU.




HpOBepKa npasujia JJIsd 3JICKTPUYCCKOTIO HAIIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHWHN IIPOBOAHHUKOB, IIpaBWjia IJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

NapajuIeJIbHOM COEMHEHNU IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUUECKUE SBICHHA B aTMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTaHW3MOB, MAarHUTHOE IMOJie 3eMJIH, JIpeiid MOITIOCOB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3eMJIe, IOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBarellbHbIe AIIEKTPONIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
MPEIOXPaHUTENH, D3JIEKTPOMArHUT, OAJIEKTPOABHUraTeNb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 OneKTpoMarHuTHbIE BOJHBI. [1Ikana 31eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsaMoiHeiHOE pacipoCTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus cBera. [lockoe 3epkaio
3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTOsiHUE JIMH3bL. OnThueckas cuiia
. muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyecKue npruoopsl
IIpakxmuueckue pabomoi
N3mepenne ontudeckoil cuibl coOuparoniei JMH3bI; (POKYCHOTO PacCTOSHUS
cobuparotei JTMH3bI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MpEaMETa U U300pakKeHHUS,
326 KOTJIa TIPeIMET PacIOJIO’KEH B TBOMHOM (poKyce), MoKa3zaTelis MpeIoMIICHHs CTEKIIa.
’ HccnenoBanne cBoWicTBa HM300pa)KE€HUsS, TIOJYYEHHOTO C  TIOMOIIBIO
coOuparonield JTMH3bI;, N3MEHEHHsI (POKYCHOT'O PACCTOSHHS JBYX CIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTIJla NPEJIOMJICHHS CBETOBOrO Jy4ya OT yTIja MaJeHUs Ha TpaHHUIle
«BO3J1yX — CTEKJIO»
397 Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHsl, 1Bera Ted,
' ONTHYECKHUE sBJICHUS B aTMOoc(epe (1iBeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuuyeckue ycmpoticmeéa: OUYKH, TEPHUCKOI, ¢oToanmnapar, ONTHUYECKUE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
al PagnoaktuBHOCTh. Anb(a-, Oeta-, TaMma-u3nyueHus. Peakuuun anbga-u Oera-

pacnana




4.2 OmnsiTel Pe3epdopaa mo paccesnuro anbda-gacrui. [Inanerapras Mmogens atoMma

4.3 Cocras atromHoro s1pa. M3otons!

4.4 [Iepuon nonypacnaga aTOMHBIX SAEP

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHHUS 3aps10BOI0O U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOaKTUBHOE W3IIyYCHHE MPUPOAHBIX MHMHEPAJIOB,
JENCTBUE PAJUOAKTUBHBIX U3TyUYE€HUN HA OPTraHU3M YeJIOBEeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBINA JO3UMETpP, Kamepa

Bunbcona, sanepHas sHepreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®dusuka: 7-i kinacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3aHuE, TepepadOTaHHOE
[Tepeimkun .M., IBanoB A.W. AxkuronepHoe o611ecTBo «l31aTenbcTBO
«IIpocsemieHue»

» Gusuka: 8-i kacc: 6a30BbIM ypOBEHb: yUeOHUK; 3-€ U3jaHue, NepepaboTaHHOE
[Mepoimkun .M., IBanos A.W. AximonepHoe obiectBo «M3naTenscTBo
«IIpocsemenue»

» Gusuka: 9-i knacc: 6a30BbIM YPOBEHB: yUeOHUK; 3-€ U3aHue, IepepadoTaHHOE
[lepbimkun U.M., I'ytHuk E.M., UBanoB A.U. u np. AKIIMOHEPHOE OOIIECTBO

((HBI[&TCJ'ILCTBO «HpOCBeHleHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka. 7 knacc. Meroanueckue pexkomenaamuu. [loypounsie pazpaboTku K
yuebnuky [leppimkuna M. M., MeTtoandeckoe cOmpoBOXKAEHHUE TOCOOHS
"luarnoctuueckue padbotel. dusnka. 9 knacc"MiBanora A. N.®dusuka. 7 kiacc.
Junaktuueckue marepuansl Ousnka. 9 knace. @usuka. 9 kiacc. Jlugaktuueckue
Martepuaibl. Tepanb nis madopatopHbix padot @unonosud H.B., Bockansu A.T.
,Duzuka. 9 knacc. Jlunakrnueckue marepuansl, Mapon A.E., Mapon E.A.,

®duzuka. 8 knace. Iuaakrnueckue matepuaisl, Mapon A.E., Mapoun E.A.,



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Nnrepaktusnas nadoparopust PhET, mopranst «®usuka.py» u « OTKpbITas
dusukay,: apxuB HUYPOBEIX 00PA30BATENBHBIX PECYPCOB KO BCEM TEMaM
HIKOJIbHOM MporpaMMbl. Buzieoypoku 1 pa30opsl: nonysispHbie 00pa3oBaTeIbHbIe
kaHaibl U mwatgopmel («MubOoypox», «Dokchopay, «AKmnace») ¢ koHCTIEKTaMuU

Y TpeHaxepaMu Jig noaArotoBku k OI'D u EI'D.






		2026-08-24T17:12:06+0400
	0x 00 FE BB 13 5A 73 87 C4 F5
	Гендель Ирина Абрамовна, директор




