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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MPOrpaMMbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Dusukay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (OpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOIIMXCS W OPraHu3alfio H3y4yeHUs
(¢u3MKUM Ha JesATeNIbHOCTHOW OcHOBe. B mporpamme mno ¢u3NKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TaAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma o gu3uke ycTaHaBlIMBaeT pacrupeerieHrne yueOHoro matepuana
1o rojam oOyueHus (1o Kjiaccam), MpejyiaraeT IpUMEPHYIO MOCIIeI0BaTEIbHOCTD
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MIOMOIIY YYUTENIO B CO3J]aHUU paboyveil mporpaMMBbl M0 yueOHOMY TIPEAMETY.

®uzrka SABISETCS CUCTEMOOOPA3yIOMUM Il  €CTECTBEHHO-HAaYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIEHUN, HW3ydyaeMbIX XUMHUEH, OHoyioruel, acTpoHOMHEH U (GU3UUYECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDA,
NpelocTaBiIsieT Haubojee SCHbIE O00pas3lbl MPUMEHEHHUS HAYYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TpaMOTHOCTU U
MHTepeca K HayKe Y 00yJaroluxcs.

N3yuenne Qusuku Ha 06a30BOM ypOBHE TPENINOiaraeT OBJIAJICHUE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XAaPAaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

e Hay4HO OOBSCHATH SBIICHUS,

e OLICHUBATH U IOHUMATh OCOOEHHOCTH HaYYHOT'O UCCIIEOBAHMS;

e HHTEPNPETHUPOBATH  JIAHHBIE U HUCIOJb30BaTh  HAay4dHbIE
JIOKa3aTeIbCTBA JIJIs MOJYYEHUS BHIBOJIOB.

Henn wusyuyenus QuU3NKK Ha ypOBHE OCHOBHOrO o00IIero oOpa30BaHHS
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoro mnpenmera «®Duszmka» B
oOpa3zoBaTelbHBIX oOpraHuzanusix Poccuiickoit ®@enepanuu, peagu3yrommx
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOIPAMMBbI, YTBEPKAEHHON pEIIEHUEM



Komnerun Munncrepctsa npocsenienus Poccuiickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne IT1K-48H).
Ieau n3yyenus pusuku:

MpUOOpPETeHNE WHTEpeca W CTPEMJICHUS OOyJalomUXCS K HayYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHUS U (POPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU JUIS PA3BUTHSA JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTH;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXHBIX  cdepax  Oymymiei
po(eCCHOHATBLHOM JIESITEIbHOCTH, CBA3aHHOW ¢ (PU3HMKOM, IMOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ mporpamMmsbl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOTI'O
O6IIICFO O6pa?>OBaHI/IH obecIrieunBaeTcs PCIICHUEM CIICAYIOMHNX 3adaY.

NpHOOpPETCHHE 3HAHMK O JAUCKPETHOM CTPOSHHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUIINX pacUYETHBIX 3adad ¢
UCTIOJIh30BaHUEM dusznyecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SIBJICHUS W BBIIOJIHATH OIIBITHI,
nabopaTtopHble pabOTBl W  DKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BaHUEM H3MEPUTEITBHBIX MPHOOPOB;

OoCcBOCHHE MPUEMOB PabOTHl ¢ mHboOpMaIuel HU3NIECKOro COAEpKaHus,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE NHPOPMAIIHH;

3HAKOMCTBO cO chepaMu NMpodheCCHOHABHON ASATEIIBHOCTH, CBSI3aHHBIMH
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3NMIECKON HAYKH.

Ha u3yuenue Qusuku (0a30BbIiI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZIeN0), B 8
kiacce — 68 gacoB (2 waca B Henmenmo), B 9 kinacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpammMe no (pU3MKe MepeydeHb J1abopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATEIbHbBIN XapakTep, YUUTEb AeIaeT BIOOP MPOBEICHUS



7a00paTOpPHBIX pPabOT M OMBITOB € YYETOM HWHIUMBHUAYAIbHBIX OCOOCHHOCTEU
o0ydJaromuxcs, CIucKa SKCIEPUMEHTAIbHBIX 3aJlaHHi, MpeasiaraéMbIX B pamMKax
OCHOBHOTI'O F'OCYZAapCTBEHHOTO 3K3aMeHa Mo (PU3HUKe.



COAEPKXAHUE OBYYEHUA
7 KITIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUU OKPY’KAKOIIEr0 MUpPa.

®usuka — Hayka O npupoze. SBieHus npuponbl. PU3NYECKUE SABICHUSA:
MEXaHNYECKUE, TEIJIOBBIE, IIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenUuuHbL. W3MepeHue Quanyeckux BeauyuH. Puznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoiHas cCUCTEMa €IUHULL.

Kak ¢usuka u JApyrue ecTecTBEHHble HAyKd H3Yy4dalOT MPUPONY.
EcTtecTBeHHO-HAY4YHBI METOJl TMO3HAHMS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmo1aeMoro aBieHusd. Onucanue GU3NYECKUX SBICHUHN ¢ TOMOILBIO MOJENEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre NpuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHue UEHbI JeJIeHUS MKaJIbl HK3MEPUTEILHOT0 prbdopa.
2. H3MepeHue paccTosiHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO Tela.
4. OmpeneneHue pa3MepoB MAJIbIX TEI.
5. M3mepeHune temmneparypsl IIPU MOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JaTYMKa TEMIEPATYPHI.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIMEHHOTO TOPU30HTAILHO, TeM OoJblle, yeM OOoJbllle BhICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HX pasmepsl. OnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHue dactul BemectBa. CBsA3b CKOPOCTH JABWKEHHUS YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwxkenue, auddys3us. BzaumomeiicTBue yacTwHil
BEILIECTBA: IPUTAKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHHUE Ia30B, KMAKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOTO JIBHXKEHUSI.



2. HaGmonenue nuddysuu.
3. HaGOmonenue  sBiIeHUM,  OOBSACHAIONIUXCS  MPUTSHKEHUEM  WUIU
OTTAJIKUBAHUEM YaCTHIl BEIIECTRA.

Jlabopamopnuie padbomot u onvimel.

1. OneHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJIb30BaHHEM

dotorpaduii).
2. OnbIThl IO HAOJIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
3. OnwITHI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIHKEHUS.
Pa3nen 3. /IBu:keHue U B3auMojieilicTBue TeJl.
Mexannueckoe JIBIWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBHKeHUHU. Pacuér myTtu u
BPEMEHHU JIBHIKCHUS.
SBnenve wHepuuu. 3aKOH HMHEpUUHU. B3aumopelcTBue Tel Kak TMpUYMHA
U3MEHEHUS CKOPOCTH [IBIDKCHHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTtHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €JIMHUIIC
o0béMa BelecTna.
Cuta Kak XapakTepuUCTHKa B3auMojaeucTBUs Tel. Cuila ynpyrocTd U 3aKOH
I'yka. M3Mepenne cuiibl C TIOMOIIBIO JUHAMOMETpA. SIBIGHHE TATOTEHUS U CUJja
TsokecTd. Cujia TSKEeCTH Ha Apyrux ruiaHerax. Bec tena. HeBecomocTts. Crnoxkenune
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOaelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIpXkEeHUs U TPEHUE OKOs. TpeHne B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHWYECKOTO ABUKCHHUS Tea.
2. M3MepeHne CKOpOoCTH NPSIMOJIMHEWHOTO JIBUYKCHUS.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IPU B3aUMOJICHCTBHH TElL.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEN.
6. ClioxeHue Cuj, HallpaBJICHHBIX MO OJJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (ILIapuKa B KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jaiee).

2. OmnpeneneHre CpeHEW CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTU TBEPOTO TENa.

4. OnbIThl, TEMOHCTPUPYIOILIKUE 3aBUCUMOCTh pacTsikeHus (aedopmarinn)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJ, JKUAKOCTENH M Ta30B.



Hanenune. CriocoObl yMEHBILIEHHS U YBEJIWYECHU J1aBiieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJi€HHUs raza oT o0béMma, TemmepaTypsl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU W razamu. 3akoH Ilackamns. IIneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KMJIKOCTH OT TIIyOMHBL. ['MapocraTmyeckuid
napanokc. Coobuiatoniuecs: cocysl. ['uapaBinyeckue MeXaHU3Mbl.

AtMmocdepa 3emnu u atMocdepHoe nasieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aymiHOM oOonouku 3emuu. OnbiT Toppuuemtu. U3mepenue atmocdepHOro
naBieHus. 3aBUCHUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 1151 u3MepeHus: aTMOc(HEepHOro TABJICHHUS.

JleficTBHE )KMIKOCTH W Ta3a HA MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

o U A~ w N e
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3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepenauva naBneHUs KUIKOCTHIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii mpecc.

[IposiBnenue nericTBust aTMOC(HEPHOTO JIaBJICHHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHUJIBI OT 00bEMA MOTPYKEHHON YaCTH
T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEN CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcoBue mIaBaHus TeJl: IUIABAHUE WIKM IOTPY’KEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimel.

1.

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOU B
JKUJIKOCTh YacTH Telia.

OmnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JECUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIIECH CUIIbI, JEUCTBYIOIIEH HA TEJIO
B ’KUJKOCTH, OT MacChl Tea.

OnbITh, JAEMOHCTPUPYIONIHME 3aBUCUMOCTh BBITAIKUBAIOIIEH  CHJIBI,
NEUCTBYIOIIEN Ha TENO B JKHUAKOCTH, OT OOBEMA TOTPYKEHHOM B
’)KMJIKOCTh YaCTH T€Jla U OT INIOTHOCTH KHJIKOCTH.

KoncrpynpoBanue apeomerpa WM  KOHCTPYMPOBAHUE JIOAKH U
OIpeAEIIEHUE €€ TPYy30N0bEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPIHs.
Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HaKJIOHHas IIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [I[puMeHeHune npaBuiia paBHOBECHsI phluara K OJIOKY.



«3onoroe mpaBwio» MmexaHuku. KIIJI mnpocteix wMexanuzmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAIbHAs OJHEPIUs.
IIpeBpamienne 0HOrO BHJ1a MEXaHUYECKOW YHEPTUM B APYroi. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMXKEHHH Teja

110 TOPU30HTAJIBHON ITOBEPXHOCTH.

2. Hccnenosanue ycia0BHUNM paBHOBECHUs pblyara.

3. M3mepenune KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU DHEPIUU.

8 KUIIACC

Pasnen 6. TenJioBble siBJIeHUsI.

OCHOBHBIE TIOJOKEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB U MoJieKyd. OMbIThI, MOATBEPKIAIONINAE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenun TBEPAOro, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TEJI HAa OCHOBE IOJOXXEHUU MOJICKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHue U KanWUISIPHBIE sIBJICHUA. TEIIoBoe pacliupeHue U CokaTue.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHUXKEHUS
gactull. BHyTpeHnss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DSHEpPrUu:
TeIIonepeaya u COBEPIIICHUE paboTHL. Buas TeIUIoNepeauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3TyUYCHHUE.

KomngecTtBO TemioTel. YaenpHas TEIIOEMKOCTH BEIleCTBa. [emI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobpazoBanne u konaencamus. Mcmapenme. Kunenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeibHas TEII0OTa CTOPaHUS.

[Tpuauner pabotel TernoBbix aurareneid KIIJ TemmoBoro aBurarterns.
TernoBble IBUTATENIHN U 3alIATa OKPYKAIOIIENA CPEIBI.

3aKOH COXpPaHEHUS U MPEBPALIEHUS YHEPTUHU B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddyzum.

HaGmtonenue siBjeHui cMauuBaHus U KaUJUISIPHBIX SIBJICHUU.
HaGnronenue TemioBoro paciuiupeHust Tell.

N3meneHne naBieHust raza npu U3MEHEHUU 00bEMa U HArpeBaHUU WIU
OXJIaXKJICHHU.

[IpaBuna usmepeHus: TeMIepaTypsbl.

Buaer Terionepenaum.

OxJaxeHue Npy COBEPIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHnu padOThl BHEIITHUMU CHUJIAMU.
CpaBHeHME TEIIIOEMKOCTEN pa3IMUHBIX BEILIECTB.
Habaronenue kureHus.

HaGmronenne moctossHCTBA TEMIIEPATYPhI TTPH TUIABICHUU.
Mojenu TenJIOBBIX ABUTATEICH.

Jlabopamopnuie padbomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJICHUIO TETUIOBOTO PACHIUPEHUS Ta30B, JKHJIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBieHUs BO3ayXa B OajJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro
00bEMa U HArpeBaHUS WM OXJIKICHUS.

[TpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIepaTypHhl.

HaGmonenne wu3MeHeHHUs BHYTPEHHEW OSHEpruyd Teila B pe3yJbTare
TEIJIOTIepeIauu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBIeHUS TEINIOOOMEHA MIPU CMEIIMBAHUHU XOJOTHOW M
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  MpHU
TEIJI000MEHE C HarPeThIM METAUTMYSCKUM IHITHHIPOM.

Ornpenenenue yAeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporiecca HCIapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIUIOTHI TIJIABJICHUS JIbJIA.

Pa3znen 7. DiekTpryeckne 1 MATHUTHBIE SIBJICHUSI.
Onektpuzauusi Ten. J[Ba poaa 3ieKTpuuecKux 3apsgoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS

3apsKEHHBIX TEJ OT BEJIMYHMHBI 3aPsiIOB U PACCTOSIHUS MEXTY TEJIaMu ).
Onektpuueckoe nose. Hanpsoxk€HHOCTh anekrpuueckoro nouist. [IpuHuummn

CYNEepHO3ULMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsigoB. DIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBONHMKM W  AUDNEKTPUKHA. 3aKOH  COXPAaHEHUA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBUSL CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNcToyHUKM TOCTOSIHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUIN TOK B )KHIKOCTSIX U ra3ax.

Onekrtpuueckass uenb. Cumiia  TOKa.  DJNEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHue TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBAa. 3aKoH Oma
ot ydactka uenu. [lociemoBarenbHOE W mapalieIbHOE — COCIUHEHUE
POBOJHUKOB.

PaGora u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jhxoymns—JleHna.
DNeKTpUYeCcKue e U MOTPeOUTeNn dIEeKTpUuUecKor 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMoJeMCTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HaYeHUE NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHutHoe T1oJie  DJEKTpUYECKOoro Toka. IlpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeliCTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO ToKa. Mcmosib30BaHWE BJIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMariuTHo uHAyKuuu. [IpaBuno Jlenia.
DneKTporeHepaTop. CniocoOb1 MOJIYYEHHUS ANEKTPUUYECKON SHEPIUHU.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa posia PIEKTpUUECKUX 3apsi 0B U B3AUMOAECHCTBUE 3apsIKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.
DNeKTpocTaTuueCKast MHIYKIIHS.
3aKOH COXpaHEHHUS JIEKTPUUECKUX 3apsiI0B.
[IpOBOHHMKH U TUIIIEKTPUKHU.
MoaennpoBaHue CUIOBBIX JIMHAN 3JIEKTPUUECKOTO MOJIA.
HcTouHrKky NOCTOSIHHOTO TOKA.
JIelicTBUA 3JIEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKUMN TOK B JKHJIKOCTH.

. ['a30Bb11 pa3psn.

. I3Mepenue Cuitbl TOKa aMIIEpMETPOM.
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. I3mepenune 3eKTpruIecKOro HapsiKEHUST BOJTBTMETPOM.
. PeocTtaTt u MarasuH cCONpOTHUBIEHUN.
. BzanmoencTBre moCTOSHHBIX MAarHUTOB.

[T Y
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. MOI[GJ'H/IpOBaHI/Ie HCBO3MOJXHOCTH Pa3ACIICHUA I1I0JIFOCOB MarHUTaA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX TTOJIEW MOCTOSHHBIX MATHUTOB.

OmneiT Opcrena.

MarauTHo€e 1oJjie TOKa. DIEKTPOMATHUT.

JlercTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIIb MOCTOSTHHOT'O TOKA.

HccnenoBanue SBIEHUS 3IEKTPOMArHUTHON UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €TO0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIONCHUIO DJICKTPU3ALMKM Tl UHAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanne JEUCTBUSL DJIEKTPUUECKOTO TMOJISI HAa TMPOBOJHUKUA U
JADJICKTPUKHU.

CoOopka u mpoBepKka padOThI AIEKTPUUECKOM 1IETTH MOCTOSHHOTO TOKA.
N3Mmepenue u peryJupoBaHUe CUIIbI TOKA.

N3Mepenue u peryiupoBaHre HAPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JJIWHBI, IUIOLIAANA IOMEPEYHOr0
CEYEHUs U MaTepHana.

[IpoBepka mnpaBWiIa CIOXKEHUS HAIPSHKCHUHM TMPH TOCIEIOBATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CWIbl TOKa MPU MNapAJJIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIIEIAEMOM Ha
pe3ucTope.

HccrnenoBanne 3aBUCUMOCTH CWIBI TOKA, MAYILIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJIEUCTBUS ITOCTOSSHHBIX MATHUTOB.
N3yyeHne MarHUTHOrO mMOJISI IOCTOSHHBIX ~ MAarHUTOB IMPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neiCTBUSA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTb CHWJIBI  B3aUMOJIECHCTBUS
KaTylIKA ¢ TOKOM M MarHura OT CHJIBI TOKa W HAIlpaBJICHUS TOKA B
KaTyILKe.

18. MI3yuyeHue neicTBUSA MArHUTHOIO [0JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue padoThl AIEKTPOABUTATEIS.

20. M3mepenne KIIJI 351eKTpOABUTaTEIbHON YCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHOM WHIAYKLHWH:
VCCIIEIOBAHME W3MEHEHUW 3HAYCHUs WU HANPABJICHUS WUHAYKLIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHS.

Mexannueckoe JABukeHHe. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JABUXKEHHUS. PaBHOMEpHOE MPSAMOJMHEHHOE
nB>keHrne. HepaBHoMepHOe npsiMOJMHEHOE ABMKeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTH TeJia IPU HEPABHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHoyckopeHHOe TmpsiMoiiMHEHHOE naBkeHue. CBoOoaHOE
najgenue. OnwIThl ["anues.

PaBHOMepHOE ABMXEHHE MO OKpyXHOCTH. [lepmon u yactoTa oOpalieHus.
JIunelinas u yriioBast CKopocTu. LIeHTpocTpeMHTeNIbHOE YCKOPEHUE.

[Tepsbiii 3akoH HetoToHa. Bropoii 3akoH HetoToHa. Tpernit 3akoH HproToHA.
[TpuHUIKI CYTIEPIIO3UIINHU CHUII.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nageHud. J[Bmwxenue miuaner BOkpyr Comnuua. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTts n neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIIEHHON OChIO BpauleHusl. MoMeHT cuibl. LIeHTp TsxkecT.

Nmnynec Tena. M3meHenue ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. P€akTMBHOE IBUKEHUE.

Mexanndeckasi pabora ¥ MOIIHOCTh. PaboTa Cui TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEprun U padoThl. [loTeHIIManpHas YHEPTUs Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOM SHEPIHM. 3aKOH COXPAaHEHUsS MEXaHHYECKOMN
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenne MeXaHMYECKOTO JBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ

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

CpaBHeHME TIyTEN U TPACKTOPHUM ABUKEHUS OJTHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepenne CKOpoCTr U YCKOPEHUS MPAMOJIMHENHOTO IBUKEHHUS.
HccnenoBanue npru3HaKkoB paBHOYCKOPEHHOT'O JBUKEHHUS.

HaGmronenue nBuxkeHus Tea M0 OKPYKHOCTH.

HaGmronenrne MexaHM4eCcKuX sIBICHUH, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKECHHUH
OTHOCUTENBHO KaOMHETA (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl Tella U JICUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmronenne paBeHCTBA CUIT TTPU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca tena nmpyu yCKOPEHHOM JIBUKECHUU.

[Iepenaua nmiysbca rpu B3auMOJIEHCTBAM TEIL.

[IpeobpazoBanus S3HEPTUHU TIPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMNyJibCca MPU HEYIIPYTOM B3aWMOICHCTBUM.

CoxpaHeHne UMITYJIbCa MPU aOCOIOTHO YIIPYTrOM B3aUMOCHCTBHH.
HaGmroneHre peak THBHOTO JIBHXKCHUSI.

CoxpaHeHrne MeXaHUYeCKOW SHEPTryuHr MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU JABUKEHUU TeJla MOl 1eUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimel.

1.

KoncTtpynpoBanue Tpakta JJjisi pa3roHa W JajdbHEWIEro paBHOMEPHOTO
JBIDKCHHMS TIIAPUKaA UJIA TEIIEKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKECHHS OpycKa WU JIBUKCHUS
IIapyKa 1Mo HAKJIOHHOW ITIOCKOCTH.

OnpeneneHne YCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHMIKCHHH IIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TMYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HaYaJIbHOM CKOPOCTH IIYTH OTHOCSATCS KaK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHSI CKOJIBKCHHS OT  CHUIBI
HOPMAaJIBHOTO JTaBJICHUS.

Omnpenencaue ko3 PUIMEHTAa TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenencaue padOTHI CHIIBI TPCHHS IIPH PAaBHOMEPHOM JIBIDKCHHUHU Teja
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YIIPYTOCTH MpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJABUKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKOHA COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nukeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOaAHUMN: IEPUOI,
4acToTa, aMILIATyaa. MaremMaTUuyecKuii U NPy KUHHBIM MasTHUKHU. IIpeBpaiienue
SHEPrUU MpPH KOJIeOATETbHOM JIBH)KCHHH.

3aryxatomue — koneOaHus.  BpiHyxzaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBA MEXaHMYECKMX BOJH. IIpomonpHble U
NONEPEYHbIE BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue xoneOGaHuii Tes MoJ AEMCTBUEM CHUJIIBI TSIKECTH U CUJIbI
YIPYTOCTH.

HaGmonenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenrie BbIHYXICHHBIX KOJIEOAHUHN U pe30HaHCA.

Pacnipoctpanenne poI0JIbHBIX U ITONIEPEYHBIX BOJIH (HAa MOJEIH).

Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycTHYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimel.

1. OmnpeneneHue dYacToThl W Mepuoja KoJeOaHMH MaTeMaTHUYeCKOTro
MasTHUKA.
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2. Ompezenenne 4aCTOThI U MEPUO/Ia KOJIeOaHUI MPY>KMHHOTO MasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TeproIa KOJIEOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JAJUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepHUoa KOaeOaHui py>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHMOCTH TepuoAa KoJeOaHWi rpy3a, MOABEHIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAECMOHCTPUPYIOIIUME 3aBUCUMOCTh  Iiepuoja  KoJjieOaHui
NPY>KUHHOTO MasgTHHKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3MepeHne yCKOpeHHs: CBOOOIHOIO MaJICHHUS.
Pa3nen 10. DjieKTpoMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpOMarHuTHble  BoJIHBL.  (CBOWMCTBa
aneKkTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CKOpocTh cBeTa. BoinHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. 3ydyeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C TMOMOIIbIO MOOUIBHOTO

TenedoHa.
Pa3nea 11. CBeToBbIe IBJICHUA.
JlyueBas MOJIC/b CBeETA. HUcTounuku CBeETa. [IpssmonunHerHoe

pacnpoctpanenue cBeta. 3atMeHusa Connua u Jlynsl. Otpaxkenue cBeta. [1nockoe
3epKajio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomyieHHs cBeta. l[losiHOe BHYTpeHHee
OTpakeHue cBeTa. Vcnmonp30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKHUX CBETOBOJAX.

Jluaza. Xonx osyuweir B JguH3e. OnTuueckas cucrema ¢oToanmnapara,
MUKpOCKOINa M Tejieckomna. ['ma3 kak omnruueckas cucrtema. biaum3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crekrp. Omnbeitel HpetoToHa. Crioxkenue
CIIEKTPaJIbHBIX I[BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMOMHEWHOE paclIpOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yenue nzoOpaxeHU# B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydert B cobuparomiei JuH3e.

XoJ JIydeu B pacCEHBAIOLIEH JIMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.
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[Tpunaun nevictBus Goroanmnapara, MUKpPOCKOIIAa U TEJIECKOIIA.

10. Mopens rinasa.

11. Paznoxxenue 6e10ro cBeTa B CIIEKTP.

12. [lomy4yenne 6enoro cBeTa MpH CIOKEHUHU CBETA PAa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHUSI CBETOBOTO Jiyda OT yrjia
naJCHUs.

2. M3ydeHue xapakTepUCTUK U300paKeHUs TPeAMETa B INIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH YyTjla MPEJIOMIICHHS] CBETOBOIO JIyda OT yrja

MaJICHUs] Ha TPAHUIIE «BO3YX—CTEKIIOM.



4. llonyuyeHune n300pakeHUN ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUSI U ONITUYECKON CHIIBI cCOOMparonieit
JUH3BL.

OMBITHI O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnBITHl MO BOCHPUSTUIO ILIBETa MPEIMETOB NMPHU WX HAOIIOJCHUM 4Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHnToBbIE SIBJIEHUS.

Oneitel Pesepdopaa u nnanetapHas monens atoma. Monens atoma bopa.
Ucnyckanue u noryonieHue cBera aroMoM. KBauThl. JInHeHYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uzinydenus. CTpoeHue aTOMHOTO
sapa. HykimonHas wMozgens aTtomMHOro siapa. M3otombl. PagmoakTuBHBIC
npeBpaiieHus. [lepron nmomypacnaaa aTOMHBIX sIEp.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsSOBOTO M MAacCOBOTO 4YHCEI.
DOHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounvku 3Hepruu CoJiHIla U 3BE3.

Anepnas sHepreTruka. JIeWCTBUS pPaJMOAKTUBHBIX HM3JYYCHUN Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ty4YEHUS U NOTIIOMICHUSI.

2. CHeKTpbl pa3auyHbIX T'a30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3UPYIOIINX U3TYUECHHM.

6. Peructpanus uznydeHus: NIpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGnroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY

nyTH (1o potorpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOIYIIH IPETHA3HAYCH JIJISi CHCTEMAaTU3AINH
U 0000IIeHHs TPEAMETHOTO  COACpX)aHUS W OMNbITa  JEATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCEro Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (u3uke maia 0oOydaromuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MPEMET.

[Ipu U3ydyeHHU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS TOCTIKCHHUE MPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaTOB  OOy4eHus, QopMupyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJI0OB HCCJEI0BaHUs



SBJICHUU NPUPOALI U TEXHUKH, OBIAJECHUE YMEHUSIMU OOBACHITH (U3MUYECKUE
SIBJICHUS, NPUMEHAS I[IOJIyYCHHBIC 3HAHWs, pelarh 3aJadyd, B TOM YHUCIIE
KAaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHOMNIHANBHO AEATEIBHOCTHBIM XapakTep AAHHOTO paszeiia peain3yercs
32 Ccu€T TOro, 4YTo OOydYarIIuecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcs:

HAa OCHOBE TIOJIYyUYCHHBIX 3HAHUM paClO3HABaTh M HAYYHO OOBSICHATH
dbu3uUecKue sIBJICHUS B OKPY>KaIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NUECKUX SIBIICHUM, B TOM
YyHUCIIe 111 MPOBEPKU TUMOTE3 U MOJYUYCHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIC OCHOBBI HauWOoOJiee BaXHBIX JOCTIKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIMUYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HApaBlIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe uydenus Gu3NKA Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHbI CIEAYIONIME JIMYHOCTHBIE PE3yJabTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMS :

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIICHUE K JOCTHKCHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpakKaaHCKOro U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY y4YaCTHUIO B OOCY)XJICHUHU OOIIECTBEHHO 3HAYUMBIX
U ITHUYECKUX NpoOJieM, CBSI3aHHBIX C TMPAKTUUYECKUM TPUMCHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMUIOB B JACATEIBHOCTH
YYEHOT0;

3) 3cTeTH4€eCKOro BOCITUTAHMSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa
MMO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAYYHOW JHOOO3HATENHLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NEATEIBbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  30POBbSi W  IMOIMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HAaHME LIEHHOCTH Oe3omacHoro obOpas3a JXHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TNpaBUJ OE30MaCHOrO IOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C AJEKTPUYECKUM M TEIUIOBBIM OOOPYTOBAHHEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pediekcuu, TpU3HAHUE CBOETO TpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOT0 BOCTIMTAHMS:

— AaKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3ajady (B pamMKax CEMbH,
0o0pa3zoBaTeIbHON OpraHu3aldu, ropoja, Kpas) TeXHOJIOTHMYECKOU Hu



COIIMAJIbHOM HAIpPaBJIICHHOCTH, TPEeOYIOMMUX B TOM 4YHUCIE U (DU3NUECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUYECKOMY U3yUEHHIO Tpodecchil, CBI3aHHBIX C (U3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS:

e — OpHEHTalMs Ha NMpUMEHEHUE (U3UUYECKUX 3HAHUU JIsI PEIICHUsS 3a1ad B
obylacTi OKpy’Karoled cpeapl, IUIAHUPOBAHUSA TMOCTYNKOB W OICHKH HX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPY’KAIOIIEH CpPEebI;

e — OCO3HaHHME IJI00ALHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM M MyTel uX
pelIeHus;

e 8) aganTanmuM K W3MEHSIIOIIHMCSI YCJIOBHSIM CONMAJILHOW M NPHPOITHOI
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPU BBHINOJHEHUU HCCICIOBAHUN W
MPOEKTOB (PU3MYECKONW HAMPaBIEHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHuX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHWY HOBBIX 3HAHUH, B TOM YHCJIE POPMYITUPOBATH
U7IeH, TIOHSTHUS, TUIIOTE3bI O PU3NUYECKUX 00BEKTaX U SBICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAaHUPOBAHHUE CBOEr0 PAa3BUTHUS B MPUOOPETEHUH HOBBIX (HU3HUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIBb30BaAHUEM (DH3NYECKUX 3HAHUM;

e — OIEHKA CBOMX JCHUCTBHUM C YYETOM BIMSIHUS Ha OKPYXKAKOIIYIO CpENy,
BO3MOYKHBIX TTI00ATTbHBIX MTOCIIEICTBUM.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynapTaTe OCBOCHHS TporpaMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO
oO1mrero o0pa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TIO3HABATEIbHBIE YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCaJbHbIE  y4eOHbIE  JEWUCTBUS, PEryJISTUBHBIC
YHUBEpCAIbHBIC YUeOHbBIE NCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIC YYeOHbIE AeiiCTBUSA

Ba3oBble JJornyeckue AeicTBHA:



BBISIBISITE M XapaKTEpPU30BaTh CYIIECTBEHHbIE TNPU3HAKH OOBEKTOB
(siBIIEHU);

YCTAHABJIMBAThH CYLIECTBEHHBIN MPU3HAK KJIAacCU(UKAIIMN, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHUS,

BBISIBJISIT 3AKOHOMEPHOCTH M IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAUIUXCS K PU3NYECKUM SIBICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbBIE CBA3M NPHU HU3YyUYEHUU (PU3MUYECKUX
SBJICHUW U MPOLIECCOB, JIEJATh BBIBOJBI C MCIIOJIB30BAaHUEM JEAYKTHUBHBIX
U UHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TUIIOTE3bl O B3aWMOCBA3SIX
(u3HUECKUX BETUYHH;

CaMOCTOATEIILHO BBIOMpATh CHOCOO pelleHus Y4eOHOU (U3MUEecKOit
3alayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHMs, BHIOOp Hauboliee
MNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IIaHY OMBIT, HECIOKHBIN
bu3nuecKuii IKCIEPUMEHT, HEeOONbIIOE HUCCIeA0BaHUE (PU3UUYECKOTO
SBJICHUS,

OLICHMBATh HAa MNPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHHUS], OTIbITA, UCCIIEIOBAHNUS,

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (U3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTH Pa3IMYHbIe METOJIbI, HHCTPYMEHTHI M 3aIpOChl TIPH MOUCKE U
orbope MH(pOpMAIIMU WIJIM JAaHHBIX C YYETOM MPEAJIOKEHHOW YydueOHOMH
bu3nveckoi 3a1a4m;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(MOpPMAIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

CaMOCTOSATETILHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMYy  TPEACTABICHUS
uHbOpMAIIMM W WJUTFOCTPUPOBATH pelIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmamMu, HHOW rpaduKoi U MX KOMOWHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B X0Je OOCYXJeHHs y4eOHOro marepuania, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYMIECTBY OOCYKIaeMOI TEMBI U
BBICKA3bIBaTh WJECHU, HAIICJICHHbIC HAa pEIICHUE 3aJauyd U MOJJep>KaHHe
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOM CYXICHUS C CYXACHUSIMU JPYTrUX YYaCTHUKOB
auanora, OOHapyUBaTh pazIudyKle U CXOACTBO MO3UIIMI;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UUYECKOT0 OMbITa
(3KCIEpUMEHTA, UCCIIEIOBAaHUs, IPOCKTA);

NOHMMAaTh WM UCIHOJIb30BaTh  MNPEUMYIIECTBA  KOMaHAHOU u
UHAUBUAYaTbHONM pabOThl MpU PpPELIEHUH KOHKPETHOH (u3nyeckon
npo0IeMBbl;

OPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTHXKEHHIO: PpACIpEeNeNsiTh PpOdH, OOCYXKIaTh HPOLECCH H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpaBICHUI0 M KOOPAMHUPYS CBOM JEHCTBUS C JIPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMMIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBepPCaJIbHbIe yYeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalHsIX, TPEOYIOIUX
TSt perieHus: GU3NUeCcKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3IMUHBIX TOAXOAAX TMPHUHATUS  PEIICHUM
(MHOIMBUIyaIbHOE, TPUHSTHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3aa4u WU
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh MpeJIaraéMble BAPUAHTHI PEIICHU;
JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyallMu U IIPEJIaraTh IJIaH €€ U3MEHCHUS;
OOBSCHATh TPUYUHBI  JOCTIDKEHHUS  (HEHOCTHMXKEHUS) PE3yIbTaTOB
JeSTENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(¢u3MUeCKOr0  WCCIENOBaHWS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIUXCS CHUTYyalMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LIEIU U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO JPYroro 4yejaoBeKa B XOJE CIopa WK JIUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTOro;



MPU3HABATh CBOE MPABO HA OIIMOKY MPHU pelIeHUH (PU3NYECKUX 3a7a4 WU
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o6yuenus B 7 kjacce npeaMeETHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA:  (PU3MYECKHE U  XUMHUYECKUE  SIBJICHUA,
HAOII0/IEHUEe, SKCIEPUMEHT, MOJeb, THUIOTe3a, CAUHUIBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKOoe JIBIDKCHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, NPSIMOJMHENHHOE), TPAEKTOPHUS, PABHOACHCTBYIOIIAS
cua, nedopmarus (ympyrasi, MJIacTUYECKast), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JABWXCHHUE, HEPABHOMEPHOE  JBWXKCHHE, HWHEpIU,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPHBIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpalllcHUs, Tepenada MAaBJICHUS TBEPJABIMU TeJlaMHU, >KUJIKOCTAMHU U
razamu, arMocdepHOoe JaBlieHHe, IUJJaBaHWE TeJl, MpeBpalieHUs
MEXaHUYECKOW HHEPTrHM) IO ONHUCAHUI0 MX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UUECKOE SBIICHUE;
pacno3HaBaTh MNPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM uHcle (uandyeckue SBICHUS B TPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSMM B JKMBOM M HEXKUBOU
IIpUPOJAE, NEUCTBUE CUJIbl TPEHHUS B NPUPOJE U TEXHUKE, BIIHASHUE
aTMOC(EPHOTO JIaBIICHUS Ha XMBOW OpraHW3M, IUIaBaHUE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (DU3UUECKUX SIBJICHUI;
OIMMKCHIBATh U3yUYEHHBIC CBOMCTBA TEN M (PU3UYECKUE SBICHUS, UCTIOIB3YS
dusnueckne BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TIXKECTH, BEC
Tela, Ccujla TPEeHHWs, JAaBlieHHe (TBEPAOTO Tena, >KUJAKOCTH, Tasza),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KOI(PGUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAs YHEPrusi), MpU OMUCAHWUU MPABUIBHO
TPAKTOBaTh  (U3WYECKUH  CMBICI  HCIOJB3YEMBIX  BEIUYHMH, WX
0o003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMYMHY C APYTMMHU BEIUYUHAMU,
CTPOUTH rpaUKU M3yUYECHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBICHUS U TPOLECCHI,
WCIIOJb3ys TpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs peiyara (0joka),
«30JI0TO€ TPaBWJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHUYECKOU
SHEPruu, NpHU OSTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHA U
3aMMChIBATh €70 MAaTEMAaTHUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHMSI, TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh PUYMHHO--CJIEJICTBEHHBIE CBSA3HM, CTPOUTH OOBsiICHEHHE U3 1-2
JOTHYECKUX IIAroB ¢ onopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MYECKUX
SABJICHUN, (PU3NUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 neHCTBUSA, HCHOJB3YS 3aKOHBI U
(dopMyIbl, CBs3bIBaIOIIME (DU3UUYECKHME BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3aJl1ay¥l 3aMUChIBATh KPAaTKOE YCJIOBHE, MOACTABIATH (PU3NUYEecKue
BEJMYUHBI B (OPMYJIBI M TPOBOJAUTH PacuéThl, HaXOJUTh CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE ISl PEIICHMS 3a]a4, OIICHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (DU3NUECKON BETUUNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO pEHIUTh MPU TOMOIIU
(¢u3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
npennoyioxkenue  (TUmoresy),  pa3iaudarb W HHTEPIPETUPOBATH
MOJIYYCHHBIH pE3yNbTaT, HAXOAUTh OIIMOKM B XOJI€ ONBITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaM;

IPOBOAUTH OMNBITBI IO HAOMIONEHUI0 (U3MYECKUX SBICHUH WM
buzuIecKux CBOWCTB Te: bopMyIUpOBaTH MIpoBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh XOJI OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJHATh TPSIMbIE W3MEPEHHs] PACCTOSHMS, BPEMEHHU, MAaCChl Tela,
o0béMa, CHJIBI W TEMIIepaTyphl C WCIIOJIB30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHUOOPOB, 3aMUCHIBATH IIOKAa3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEIMUUHBI OT
IPYrol C UCHOJB30BAaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEpPHO JBUXKYIIETOCAd Tela OT BPEMEHM [IBHXKCHHUS Teja, CHUJIbI
TPEHMSI CKOJIBKEHHUS OT BEca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAU CONMPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BHITAIKUBAIOWIEH CUIIBI OT 00bEMa
NOrpy’KEHHOM YaCTH Tela U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH T€JIa, OT TJIyOHHBI, HA KOTOPYIO MOIPYXKEHO TEJO0, YCIOBUN
IJIaBaHMs TE€J, YCJIOBHI paBHOBECHs] pbluara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4EOHOTO HCCIIENOBAaHUs, COOHMpaTh YCTAaHOBKY |
BBITIOJHATHE M3MEPEHUs, CIeAys NPEIJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (PU3WYCCKUX BEIUYUH B BHUIE
MIPEIOKCHABIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI 1O pe3yibTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEIMYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO Teia, CHJIAa TPEHHUS CKOIBKCHHS,
JaBJICHUE  BO31yXa, BHITAIKWBAMOIIAS CWJIA, JEHCTBYIOIas  Ha
NOTPY)KEHHOE B KUAKOCTH TEI0, KOA(D(PHUIIMEHT IMOJIE3HOTO JEHCTBHS
NPOCTBIX MEXaHWU3MOB), CIeAys MPEUIOKESHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOMPATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISITH 3HAUCHNE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30TIaCHOCTH TPH padoTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh IMPHUHIUIIBI JICHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETp, JIWHAMOMETpP, COOOIIAIOIIMECS COCYABI, OapoMerp,
phIyar, MOJBMKHBIN M HETIOABUKHBIN 0JIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHusi (B TOM 4YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO  BOAOIPOBOJA, THIPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
O CBOHMCTBaX (PU3UYECKUX SBICHUU U HEOOXOAMMBIC (PH3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEphl  (HAXOAWTH HWHQPOPMAIMIO O  MPHUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUS (M3MUECKUX 3HAHWW B ITOBCEIHCBHOU
KU3HM s obecriedeHus: 0€30MacHOCTH MPU OOpAICHUH ¢ MPUOOpaMH U
TEXHUYCCKUMHU YCTPOMCTBAMH, COXPaHEHHUS 3I0POBbS U  COOIIOICHHS
HOPM 3KOJIOTUYECKOTO MTOBEICHUS B OKPY KaIOIIEH cpejie;

OCYIIECTBIISITh OTOOpP HCTOYHMKOB wuHGopMmanmu B HHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIITUXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHHKOB BBIIEISATH
UH(GOPMAIINIO, KOTOpas SBISETCS MNPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBIMOTHEHUN YUCOHBIX 3aJaHUI HAYIHO--TIOMYJISIPHYTO
auTepatypy (GU3HUECKOrOo COACp)KaHWs, CIPAaBOYHBIE  MAaTEepUAIbI,
pecypcel cetn MIHTEpHET, BIageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHus HHOOPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3NYECKOTO COACP)KAHUSA, B TOM



qyclie MyOJIMYHO JIeNaTh KPAaTKUE COOOIIEHHSI O pe3ylbTaTaX MpPOEKTOB
WIM y4EeOHBIX MCCIENOBaHUI, NOpPHU HTOM TPAMOTHO HCIOIb30BATH
W3YUYEHHBIA TNOHATUHHBIM ammapaT Kypca (HU3UMKH, CONPOBOXIATh
BBICTYILJICHUE IIPE3EHTALUEH;

e IMpPHU BBINOJIHEHUU YUYEOHBIX MPOEKTOB U HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJAJ B  JIEITENbHOCTh  TPYINIbl,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE PE3ybTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCHOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HBIE TeNa, HACHIIICHHBI M HEHACHIIIEHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TEMIEPATypa, BHYTPEHHSS OHHEPrus, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsl, IIEKTPUUECKOE TOJIE, TPOBOJIHUKHU
U TUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e pa3nuyarh fABJICHUA (TEIJIOBOE pPACUIMPEHHME W C)KaTue, Tervionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KAIMIUIAPHBIC SBJICHUS, UCIIAPEHHUE,
KOHJCHCAIMs, IUIABICHUE, KpUCTauM3auus (OTBEpAECBAaHUE), KHUIICHUE,
TeIuIonepeaayda (TeIIOnpoOBOAHOCTS, KOHBEKIUS, U3TyUYECHHE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS IEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJACHCTBUE MAarHuTOB, JCHCTBUE
MarHUTHOI'O I0JI1 HAa IPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAsI WHTYKLIHS)
[0 ONHCAHUIO HUX XAPAKTEPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SBJICHUE;

e pacrmo3HaBaTh TMPOSIBICHWE M3YUEHHBIX (PU3MUECKUX SBJICHUH B
OKpY)XaloIlleM MHpE, B TOM uucie (PU3NYECKHE SBIECHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJIE,
KpUCTaJIbl B Ipupozae, usiydeHue CoaHUa, 3aMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMocdepe, dJIEeKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
none 3emid, Apeid MOIIOCOB, pOJIb MAarHUTHOTO TOJS JJS JKU3HH Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
yueOHyI0, BBIICIATHh CYIICCTBEHHBIC CBOMCTBA (TpHW3HAKH) (PU3UUECKUX
SIBJICHUI;

e OMNMUCHIBAaTh U3yYCHHBIC CBOMCTBA TeN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
(u3nuecKre BEIMYMHBI (TEMIEPATYPa, BHYTPEHHS SHEPIUsi, KOJIMYECTBO
TEIJIOTHI, yIEJIbHAs TEIUNIOEMKOCTh BEIIECTBA, yJEIbHAsl TEIIOTa



IUIaBJICHMS], yJeJdbHas TEIIoTa NapooOpa3oBaHUs, yAelbHas TEIUIoTa
CropaHusi TOIUIMBA, KO3()PUIMEHT TOJIE3HOrO JEUCTBUS TEIUIOBOM
MAIllMHbI, OTHOCHUTEJIbHAS BIAXHOCTHh BO3YyXa, JIEKTPUUYECKUM 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTUBIIECHUE IPOBOIAHUKA,
yIEeIbHOE  CONpPOTHUBICHHE  BElIeCTBa, pabora U MOIIHOCTb
ANEKTPUYECKOrO0 TOKa), NpU ONUCAHWU NPABUIBHO  TPAKTOBATh
(u3MUECKUIl CMBICI MCHOJB3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHULBI
(¢u3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYJbI, CBS3BIBAIOIIME JaHHYIO
($u3MUECKYyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOILECCHI,
UCIIONIb3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOpUun
CTpOEHUS BEILECTBA, MPUHLUIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Ju1s ydacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMs DHEPruy, NpH OTOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTH4ecKoe
BBIPA)KEHUE;

OOBSACHATh (U3MUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
PUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYeCKHUX
maroB ¢ omnopod Ha 1-2 u3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiatb pacuéTHble 3aJadyd B 2—3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI H
dbopMybl, cBsi3bpIBaOIIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISI peIIeHHus 3aJadyd, BBIOUpATh 3aKOHBI H  (OPMYIIHI,
HEeoOXoMuMbIe i €€ peuieHusi, MPOBOAUTH Pacu€Thl M CPABHUBATH
MOJIyY€HHOE 3HaueHue (PU3MUECKON BETMYMHBI C U3BECTHBIMU JAHHBIMH;
pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pELUIUTh MpPU MOMOIIH
(¢u3NYeCKuX METOJIOB, MCIIONb3ysd OMHCAHHE HCCIEIOBAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNUE, OLICHUBATh IPABUIBHOCTH  IOPSAKA
IIPOBEJICHUS UCCIENOBAHMS, J1€JIaTh BBIBOJBL;

OPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (DU3WYECKUX SIBJICHUW WIIH
(bu3rUecKrX CBOWCTB Tel (KaMWUISPHBIC SBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl MpPU HU3JIYYEHHH OT IBETa H3JIydaromeil (ImOoriomaromen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIEPATYpbl KUIKOCTH U
IUIOIAAA €€ TOBEPXHOCTH, DJIEKTpHU3alMs Tel W B3aUMOJICHCTBHE
ANEKTPUUYECKUX 3aPSAA0B, B3aUMOIEUCTBUE TIOCTOSHHBIX MATHUTOB,



BU3YyaJU3alMsl MarHUTHBIX TOJIEd MOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MarHUTHOTO TOJS Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOICTBA 3JEKTPOJABHUraTeisi IMOCTOSHHOIO TOKa): (hOpMYJIUpOBATH
MPOBEpSAEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIIOKEHHOTO
000pyAOBaHMs, OMMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh  NpPSAMbIE  HM3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXKHOCTU BO3/lyXa, CHUJIbl TOKA, HAINpPSKEHUS C HUCIOJIb30BAaHUEM
aHAJOrOBBIX NPUOOPOB M JNATYUMKOB (PU3MYECKUX BEIMYMH, CPABHUBATH
pE3yNbTaThl U3MEPEHUH C YYETOM 3aJaHHOM a0COIIOTHON MOTPEIIHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM TMPSAMBIX HU3MEPEHUH  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUJIMHBI, IUJIOMAAM MONEePEeYHOTO
CEYEHMsI U Y/ICJIBHOTO COMPOTHUBIICHUS BELIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOJHMK, OT HANpsSOKEHUS HAa  TIPOBOJHHKE,
UCCJIEIOBAaHME TIOCHEAOBATEIbBHOIO U MMapajuIebHOTO  COSAMHEHUHN
NPOBOJAHUKOB): IUJIAHUPOBATH MCCIEJOBAaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUs, Cleays NpPeIoKeHHOMY IUIaHy, (pUKCHpOBaTh
pEe3yNbTaThl TMOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB,
JIeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHUs (QU3NYECKUX BeIUYMH (yAesIbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIeysl MPEII0KEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHUE BEIMYUHBI,

co0JIr01aTh TTpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPONM HA MX ONHUCaHHUSA (B TOM YHCIIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJITMETP, CUETUYMK DSJIEKTPUUYECKON 3HEPrUH, 3JIEKTPOOCBETUTEIBHBIC
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPONPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSIHHOTO TOKA),
UCIIOJIb3Ys 3HAaHHUA O CBOMCTBax (PM3MYECKUX SIBICHHM U HEOOXOAMMBIE
¢u3nyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHBIE
npuOOpel MO CXeMaM © CXeMaTUYHBIM PHUCYHKaM  (JKHUIKOCTHBIH
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, JABUIATEIb BHYTPEHHETO
CropaHusi, 3J€KTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI AIEKTPUUECKUX



Heneil ¢ mociaeI0BaTeIbHBIM M TapajliieIbHbIM COSAMHEHUEM SJIEMEHTOB,
pasznmyasi yCIOBHBIE 0003HAUYCHUS AIIEMEHTOB YJIEKTPHUUECKHX IIeTICH;
MPUBOMUTh  NPUMEPHl  (HAXOAWTh  HMHPOPMAIUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3MYECKUX 3HAHUNW B TOBCEIHEBHOU
KU3HU JIs oOecrieueHns 0€30MacHOCTH P OOpaIleHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY KaIOIIEH cpejie;

OCYIICCTBIISITh  MOUCK HWHPOpManuK  (DU3UIECKOTO COACpKAHUA B
NuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH M IMYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POpPMAIMIO,  KOTOpas
SIBJIICTCS TIPOTUBOPEUYNBON MJTM MOYKET OBITh HEJIOCTOBEPHOIA;
UCIIOJIb30BaTh NP BBIMOJTHECHUN YUCOHBIX 3aJaHUN HAYYIHO--TIOMYJISIPHYIO
aMTepaTypy (U3HUECKOrOo COACP)KAaHWs, CIPABOYHBIE  MaTepUaIbI,
pecypcel ceTr MIHTEpHET, BiIaaeTh MpUéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus MH(OOPMAIIUU M3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHBMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHpOpMANMIO U3 HECKOJIBKUX HWCTOYHUKOB (PUBHMUECKOTO
colepkaHWs, B TOM YHCIE IyOJUYHO TIPEJACTABIATh PE3YJIBTATHI
NPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIONh30BaTh HM3YyYCHHBIM TMOHSATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXK/IaTh BHICTYIUICHUE TIPE3CHTAIINCH;

NpYA BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINICCKUX
IPOIIECCOB PACIpPeNesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTh 32 BBIIOJIHEHUEM TUIaHA JCUCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JEeSATELHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(IUKTHL.

K xonIty oOyuenusi B 9 Kiacce mpeIMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh TOHSATHUS: CHUCTEMa OTCY€Ta, MaTepualdbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABMXECHUS, nedopmarius
(ympyrasi, mnjgacThyeckasl), TPEHHUE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3Ku, LIEHTP THKECTU, aOCOIIOTHO TBEPIOE TENO,
LHEHTpP TSAXKECTHU TBEPIOIrO Tejia, pABHOBECHUE, MEXAHUUECKHE KOJIEOAHUs U
BOJIHBI, 3BYK, WHGPa3ByK U YIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTAIEHO30PKOCTH,
CIEKTPBI UCITYCKAHMS M TIOTJIONIEHUS, aibda-, 6eTa- U raMMa-u3ITydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKa;



pasznuyarh SIBICHHUS (pPaBHOMEPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHENMHOE JIBHJKEHHE, CBOOOJHOE
MaJIeHUE TeJl, pABHOMEPHOE JIBHIKEHUE MO OKPY>KHOCTH, B3aUMOJIEHCTBHE
TEJ, PEAKTUBHOE JBUKEHHUE, KOJeOATEeNbHOE NBMXKEHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPaKEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTpa)KeHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JTyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBIEHUU B
OKpyXarolmeM Mupe (B TOM 4yucie (QU3MUECKHe SIBICHUS B IPHUPOJE:
NPWIMBBI U OTJIUBBI, ABMKEHUE T1aHeT COTHEYHON CUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 53XO0, LIBETa TeJ,
ONTHUYECKHE SIBJICHUS B MPUPOJE, OHOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOTO H3JIYYEHHH, €CTeCTBEHHBIN
pasivoaKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJUOAKTHUBHOE H3JIy4YCHHUE
IPUPOAHBIX MMHEpAJIOB, JEWCTBHE PAJAMOAKTHBHBIX M3JIy4YEeHHUH Ha
OpraHu3M 4eJIOBeKa), IPU STOM IEPEBOJUTH IPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBAa (IPHU3HAKU) (U3NYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA T M (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢usnyeckue BEIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KCHHH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHUs, CHJIa YIOPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHUs, BEC Tela, WMIYJIbC Tela, HUMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIHAlbHAs OHHEPrus Tena,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HHEPrUs CKATON
OPYXXUHBI, KWHETUYECKAas DSHEPIus, IIOJIHAs MEXaHU4YecKas »JHeprus,
HEepUoJ U 4acToTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICH HCIOJIB3YEMBIX BEJIWYHH,
0003HAYEHUsI U EIUHUIBI (U3MYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH I'paUKK U3yUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUUNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHHs SHEPIruH, 3aKOH BCEMHPHOIO TITOTEHUS,



OPUHLUI CYNEPHO3UINH CHJI, MPUHIUI OTHOCHTENbHOCTH [amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBbl OTPAXKECHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MacCOBOI'O YHCEl
IpU SIIEPHBIX PEAKUUAX, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (U3MUECKHE MNPOLECChl W CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBsICHEHHWEe U3  2-3
JOTUYECKUX LIAroB C OMOpPOM Ha 2—3 M3Yy4YEHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJaud  (omMparolMecss Ha cucTeMy U3 2-3
YpaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/lauyd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM MU30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JJISi PEUICHHUS, POBOAUTH PACUEThHI U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HA4YeHUs (puandeckon
BCJIUYHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh TMpPH MOMOIIHU
¢u3MUeCcKX METOJOB, MHCIONB3YS OMHCAHUE HCCIEIOBAHHUSA, BBIICIATH
npoBepsieMOe MPENINOJIOKEHNE, OICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJICHUS  HUCCJIENOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OIBITOB;

IPOBOAUTH OMNBITBI MO HAOMIOJNEHUIO (U3UYECKUX SBICHUNA WM
¢u3nuecknx CBOWCTB Tell (M3y4deHUE BTOpPOro 3akoHa HbpioTOHa, 3akoHa
COXpaHEHHUS] HHEPTrUH, 3aBUCUMOCTH TEPHOJa KOJeOaHW NPy KUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOIMHEIHOE paclpoOCTpaHEHUE CBETA,
pasnokeHue Oeynoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IMpeaMera B coOuparomien
IWH3e, HAOMIOJEHUE CIUIONIHBIX M JMHEHYAThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSAITETILHO ~ COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHUs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yJbTaThl,
(dbopMyIHpOBaTH BEIBOBL;

IPOBOJIUTH MPU HEOOXOIWMOCTH CEPUI0 MPSIMBIX M3MEPEHHH, ompeaenss
cpeaHee 3HAaueHUE U3MepsieMol BeIM4YMHBI ((OKYCHOE paccTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenpHOro nNpudopa);

MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUYECKHX BEJIMYHUH C
WCITOJIb30BAaHUEM TIPSMBIX U3MEPEHHH (3aBUCUMOCTh TTyTH OT BPEMEHU



IIpU PaBHOYCKOPEHHOM [IBIDKEHUU 0O€3 HadaJbHOM CKOpPOCTH, TEpHOoja
KOJICOaHMI MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsi CBETa OT yrJia MajJeHUs U yIjia MPeJIOMJICHUs] OT yria
MajieHus1): IUJIAHUPOBAaTh KCCIIEIOBAHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yiabTaThl  IMOJYYECHHOW  3aBUCHMOCTH
bu3MYeCKUX BEIWYUH B BHUAEC TaONMUIl U rpadUKOB, JI€JIaTh BHIBOJIBI IO
pe3yabTaTaMm UCCIeI0BaHuUs,

NIPOBOJANTL KOCBEHHBIE W3MEpPCHHsI (U3MYECKUX BEIMYUH (CpPETHSISA
CKOPOCTh W YCKOPEHHE Tella TpPU PABHOYCKOPEHHOM  JBUIKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBXKEHHUs, MEXaHW4eckas paboTa W MOIIHOCTb, 4YacTOTa M
nepuoy KosieOaHWi MaTeMaTHYeCKOro ¢ MPYKHUHHOTO MAasTHHKOB,
ONTHYECKasl cujia CcOOUparolIel  JUH3BI, PaJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPCHUS, COOMpATh SKCIECPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPEHUs, CICIys MPEUIOKECHHON MHCTPYKIIMU, BBIYUCIIATH
3HAUCHWE BEIIMYMHBI U aHAJIM3UPOBATH MOJYUCHHBIC PE3yJIbTAThI C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPCHHUI;

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacCHOCTH MPHU padboTe ¢ 1ab0paTOpPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PUINYECKUX MOJIETeH:
MaTepHualibHasg TOYKa, aOCONIOTHO TBEPAOE TEI0, TOUYCYHBIH HCTOUHHK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeSIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpO Ha HX OMUCaHUs (B TOM YHCIE:
CIUJOMETpP, NaTYMKU TIOJIOKEHMsI, PACCTOSHHMSI WU YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroamnmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAHUS O
CBOMCTBAX (PU3WYECKUX SABIEHUH MW  HEOOXOAUMBbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHUYECKHX TPOIECCOB
pU pelIeHUH y4eOHO--TIPAKTHUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHMS M300paKEHUH B TIIIOCKOM 3€pKajie M COOMPAIONIEH JINH3E;
NPUBOIUTH  TpUMEphl  (HAXOauTh  WH(DOpMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOIB30BaHUS (PU3NUECKUX 3HAHUN B TIOBCETHEBHOMU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3J0POBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUSI B OKPY KalOIlel cpefie;



OCYIIECTBJIATh TMOWCK HWHPOpMAMK  (HU3HUECKOTO COJACp)KAaHUSA B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHUPYS MOUCKOBBIN 3alpoC, HAXOAUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOMOJHUTEIBHBIX UCTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE  MaTEepHAIIbI,
pecypcbl cetn MHTEepHET, BIageTh mpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HHOOPMAIIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJIbKUX HCTOYHUKOB (DH3MUECKOTO COACpIKAHMUSA,
MyOJIMYHO MPEACTABIATH PE3YNIbTATHI MPOSKTHOW MU HUCCIIEIOBATEbCKON
ACSTeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJIB30BaTh  HM3yUEHHBIN
NOHATUHHBINA almapar HW3y4aemoro paszena (pu3uKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpEe3eHTAaled ¢ y4ETOM OCOOCHHOCTEW ayauTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kouau4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabublie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUpa
bu6mmorexa [IOK
1.1 0} - 2
M3MKA © HAYKA O fpupone https://m.edsoo.ru/7f416194
1.2 du3nyeckue BETUYNHBI 2 1 bubmiorexa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO1 TO3HAHMS httos://m.eds00.ru/ 7416194
Hroro mo pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeIeHHs 0 CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE Betectra https://m.edso0.ru/7f416194
29 JIBr>kKeHre U B3aUMOJICHCTBUE YaCTHIL 9 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COUTOARMA Bemectsa https://m.edso0.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:keHHne U B3anMojaeiicTBHe Tel
bu6mmoreka [JOK
3.1 M 3
CXATITICCKOT ABIIICEHHE https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cana. Buget o https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2
Alapretiie xukocTh > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4, A
3 TMOCpEpHOE AabeHite 6 https://m.edso0.ru/7f416194
44 JleficTBHE )KUJIKOCTHU U ra3a Ha NOrpyXEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MoIHOCTh. DHeprusi
bu6mmoreka [JOK
>1 PaboTa 1 MouOCTE 3 1 https://m.eds00.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 1 bubmorexa HOK
https://m.edso0.ru/7f416194
5.3 MexaHuveckast SHEPTUs 4 1 bubmorexa HOK
https://m.edso0.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
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8 KJIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM uppoBbIe
Ne i/ pasi Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUSI
. bubnuorexa [JOK
11 C 7
TPOCHHE M CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOHECehl https://m.edsoo.ru/7f4181ce
Hroro mno pazmeny 28
Pa3nen 2. DjaekTpuyecKkue 1 MAarHUTHBIE sIBJIEHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 7 1 bubnuorexa [JOK
' 1 WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN JEKTPUICCKUN TOK 20 1 7 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmotera [JOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 6) 4
JICKTPOMATHITHAN HEAYKIN https://m.edsoo.ru/7f4181ce
Utoro no pazueny 37
PeszepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5



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

KoauuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. Mexanuveckue siBJICHUsI
MexaHn4eckoe IBHKEHHE U CITOCOOBI €ro bubmmoreka [IOK
1.1 10 1
OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
1.2 B i 20 1 3
SanMoeHcTBIe T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOUBL COxpateit https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanuveckue KoJie0aHUs M BOJTHBI
bub6 OK
2.1 MexaHuveckue KojaeOanus 7 3 noumoreka L1
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 15
Pa3nen 3. DiieKTpOMarHuTHoOE 1M0JIe U 3JIEKTPOMATHUTHbIE BOJTHbBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mno pazueny 6
Pa3nen 4. CBeroBble sIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 J 0 6
HHIDL I OTTHHCCKHE HPHOOPH 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4.3 P 0 3 2
ASTIOACEHHE DEIOTO CBETA B CHEKIP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Paznen 5. KBaHTOBbBIE SIBJIEHUS
bu6mmoreka [IOK
5.1 14 4 1
CIyCKaHHE U TIOTJIOIICHHUE CBETa AaTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE STOMHOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A
AACPHEIC peatiiin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBTOpUTEILHO-00001IAIO NI MOTYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» Gdusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppimkun U.M.,
NBanoB A.U., AkunonepHoe oomectso «M3narensctBo «IIpocsemnienue

» dusuka, 8 kinacc/ Iepoimkun .M., iBanoB A. ., AkiinonepHoe o0I11ecTBO
«3narensctBO «IIpocBemenne»

» dusuka, 9 knace/ [epsimkun U.M., I'yrauk E.M., UBanoB A.U., IletpoBa
M.A., Akumonepnoe obmectBo «M3narensctBo «IIpocBemienue
METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
®dusuka. Peanuzanus tpedoBanuiit ®I'OC ocHOBHOT0 00111€TO 00pa30BaHUS:
METONYECKOE TI0COOUE ISl YUUTETIS.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://urok.apkpro.ru https://educont.ru https://edsoo.ru
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