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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBAaHUU K Pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (henepanbHO padoyell MporpaMmMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeaMera «Ousnkay.

Copnepxkanue mnporpaMMmbl MO (QU3MKE HampaBieHO Ha (HOpPMUpPOBAHKE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIOMIMXCS U OpPraHU3alMI0 H3yYCHHUs
Gbu3MKKM Ha JESITeNIbHOCTHOM ocHOBe. B mporpamme mo Qu3uke y4WUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYeHHsI, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YU€OHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeeieHue yueOHOro MaTepuana
1o rojlamMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEPHYIO MOCIeA0BaATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS MPEAMETHOIO COACpPNKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00y4aroIuXcsl.

[TporpamMma mo ¢u3uke pa3zpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHNU paboueil IporpaMMsl 10 y4eOHOMY IIPEIMETY.

dusuka SBIIETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4€OHBIX
PEIMETOB, MOCKOJIbKY (HU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SABJICHUN, UW3y4YyaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMUEW U (HU3NUYECKOU
reorpaduel, BHOCUT BKJIAJ] B €CTECTBEHHOHAyYHYI0 KAapTUHY MHpa,
IPEeNIOoCTaBsieT HaubOoJee sSCHble O00pa3lpl MPUMEHEHHUS HAay4dHOrO0 METoJa
MO3HAaHMsI, TO €CTh CIOCO0A MOJIyYEHHUsI JJOCTOBEPHBIX 3HAHUN O MHpE.

Opnna U3 riaaBHBIX 33724 (PU3MUECKOTO 00pa30oBaHUSI B CTPYKType OOIIEero
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOUW T'PAMOTHOCTH U
MHTepeca K HayKe Y 00yJarouuxcs.

N3yyenne ¢usnkum Ha 0a30BOM ypOBHE TMPEIOJIaraeT OBJAJCHHE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIeI0BAHUS;

e UWHTEPIPETHPOBATH  JAaHHBIE H  HCIOJNB30BaTh  HAYYHBIE
J0Ka3aTeNbCTBA IS MTOJYYCHUS BHIBOIOB.

[lenn wusyuenus GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
ompenenensl B Konuenuuu mnpenogaBaHus ydyeOHoro mnpenmera «dusmka» B
oOpa3oBaTtenbHBIX opraHuzauusx Poccuiickoit @Denepanmu, pearu3yrOIUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPaMMbl, YTBEPKAEHHOM pEIICHUEM
Komnernun MunucrepctBa nmpocenieHus: Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenus: pusuKu:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHS OO0y4yalolmmxcsi K HaydYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTUE UX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE MMO3HAHUS U (OPMUPOBAHNE
UCCIIEIOBATENFCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yUeHUs
OCHOB CTPOCHHSI MaTepUH U (PyHIAMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE TPEACTABICHUN O PoJu (DU3UKU [JIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  cepax  Oyayuieit
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeieMy oOy4eHH’IO B 3TOM HalpaBIICHUU.

JlocTrkeHre 3THUX IIeJied MporpaMMbl MO (DHU3WKE Ha YpOBHE OCHOBHOTO
oO1ero o0pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpETEHNE YMEHUN OMHUCHIBATh U OOBACHITH (PU3UUYECKHE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX pacUy€THBIX 3alady ¢
UCTIOJIb30BaHUEM bu3HIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIC SBJICHHS W BBITIOJHSITH OMBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE KCCIICAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTEILHBIX MPUOOPOB;

OCBOCHHE NMPUEMOB pabOThl ¢ MH(pOpMaUen (HU3NUIECKOro COJEPKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O chepaMu Ipo¢heCCHOHATBHON ACATEILHOCTH, CBI3aHHBIMU
C GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DH3NYCCKON HAYKH.

Ha w3ydenne ¢usuku (0a30BbI YpOBEHH) HAa YPOBHE OCHOBHOTO OOIIETO

obpazoBanus otBonuTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Hezielno), B 8
Kiacce — 68 wacoB (2 vaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Hezesio).



[Ipennaraemspiii B mporpamMme no ¢Gu3Mke nepedyeHb JadbopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKTep, YUUTEIb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C Y4YETOM HHIUMBUIYAIBHBIX OCOOCHHOCTEU
OOy4JaronmMxcs, CrucKa 3KCIEPUMEHTANBHBIX 3a/laHUui, MpEeJIaraeMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa o (hr3HKeE.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poib B MO3HAHUM OKPYKAIOIIEro MUPA.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHune Quanueckux BelUuuH. DPuU3NUecKue
npubopsl. [lorpemHocts u3mepeHuit. MexxayHapoHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4alOT MPUPOY.
EcTecTBeHHOHAy4HBI METOJA MO3HAHUS: HAOJIOJEHHE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MIPOBEPKE TUIOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanve PU3NYecKux SBICHUN C TOMOIIBIO MOJIEICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Duznueckue npubOOPHI U MPOIEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuuvie padbomel u onvimol.
1. Ompenenenue EHbI AIEHUS MK U3MEPHUTEIILHOTO MPUOOpa.
2. M3mMepeHue pacCTOSHUM.
3. M3mepenue o0bEéMa )XUAKOCTU U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MabIX TEN.
5. M3MepeHue Ttemmeparypbl MPU NOMOIIM >KUIAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPHI.

6. IlpoBeneHue uccrnemoBaHus MO MPOBEPKE TUIIOTE3bI: NAJTBHOCTH IMOJETA
Iapuka, MymeHHOT0 TOPU30HTAIBLHO, TeM O0O0JIbllle, YeM OOJIbIlle BhICOTA
MycKa.

Pa3znen 2. [lepBoHayajibHbIe CBeeHHUsI 0 CTPOEHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBiI3b CKOPOCTH JABWIKCHHUS YACTHI[ C
temrnepaTypoii. bpoyHoBckoe nBwxkeHue, auddysus. B3aumoneicTBue yacTuil
BEIIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.



ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpuctamamyeckux) Tel. B3auMocBsi3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHHueM. OCOOCHHOCTH
arperaTHhIX COCTOSIHUH BOJIBI.

[emoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBIKCHUSI.

2. HaGmonenue nuddysun.

3. HaOmronenue SIBJICHHH, OOBSICHSIIOIIINXCS MPUTSKEHUEM WIN

OTTAJIKUBAHUEM YACTHIl BEIIECTRA.

Jlabopamopnuvie padbomul u onvimul.

1. Omenka JuaMeTpa aroMa METOJOM psAloB (C  HMCIOJIb30BAHUEM

dboTorpaduii).

2. OmbITHI O HAOIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pasznen 3. /IBH:KeHHE M B3aMMO/IeiicTBHE TeJl.

Mexanuueckoe JIBWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHUE.
Cxopoctb. CpeliHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHH. Pacu€r mytu u
BPEMEHU JIBUKECHUS.

SBnenne uHepuMM. 3aKOH WHEpUUHU. B3ammopaeicTBHE Tell Kak NpUYHHA
M3MEHEHHS] CKOPOCTH JBWXEHHS Tein. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
o0bEMa BelecTBa.

Cuila Kak XapakTepucTuKa B3auMozeicTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CWiibl ¢ TOMOLIBI AUHAMOMETpA. SIBJICHHE TATOTEHUS U CUIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM npsiMoM. PaBHonencTrByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosl. TpeHne B MPUPOJIe U TEXHUKE.

Hemoncmpauuu.

1. HaOnrogeHne MEXaHMYECKOTO JIBHXKEHUS Tea.

2. M3mepeHue CKOpOCTH MPSMOIMHEHHOTO JIBUYKEHUSI.

3. HaGmronenue siBieHUS UHEPIIMH.

4. HabmroneHnve n3aMeHeHUs! CKOPOCTHU MPHU B3aMMOJICHCTBUH TEJI.

5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEJL.

6. Cno)xeHue CuJjl, HallpaBJICHHBIX 1O OJTHOM MPSMOM.

Jlabopamopnuvie pabomel u onvimel.

1. OmnpenenieHre CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIapyKa B KUIKOCTH,

MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jiajee).
2. Ompenenenne CpeaHE CKOPOCTH CKOJBXKEHHUs OpycKa WM IIapuKa To
HAKJIOHHOM IUIOCKOCTH.



Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaACTSHKEHUS (AedopMaliim)
MPYKUHBI OT MIPUII0KEHHON CHUJIBI.

5. ONBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, (KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIICHUS! U YBEIUYCHHUS JlaBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o00bEma, Temmeparyphl. llepenaya paBieHUs
TBEPABIMU TEJIAMU, KUAKOCTAMU W razamu. 3akoH I[lackans. [lHeBMatuueckue
MalllUHbl. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT TiayOuwHBI. ['mapocratnueckuii
napagokc. Coolmaromuecs: cocyibl. [ uipaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuduHBI CyliecTBOBaHUS
BO3yIHONU 00o0noukn 3emin. OnbiT Toppuuermu. M3mepenue armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOT0 JABJIICHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JlelicTBue XKUIOKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJIO. BeITankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozmyxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATypPHI.

[lepenaya gaBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCyIbl.

['mapaBarueckui nmpecc.

[IposiBieHue neicTBHUs aTMOCPEPHOTO JTABICHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH

T€JIa U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBME IUIABaHMS TEJN: IUIABAHUE WJIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopuuvie pabomel u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHCTBYIOIIEHM Ha  Telo,
IIOIPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CUIIbI, JEUCTBYIOIIEN HA TEJIO
B JKMJIKOCTH, OT MacChI Tea.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKMBAIOIICH CHIIBI,
NEUCTBYIOIIIEH Ha TEJIO B JKHAKOCTH, OT 00bEMa MOTPYyKEHHON B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIAKOCTH.
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5. KoncrpyupoBanue apeomeTpa WiIM  KOHCTPYHMPOBAHME JIOAKH W
OIpeJieNIeHHUE €€ rPy30M0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanuueckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJOK, HAaKJIOHHas IUIOCKOCTh. [IpaBmito
paBHOBecHsi pbiuara. lIpuMeHeHHMe TMpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omnoroe mpaswio» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas ¢ IMOTEHUUAJIbHAs DHEPIUS.
[IpeBpalieHrie 0JJHOTO BH/Ia MEXAHUUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
HHEPIrUU B MEXAHUKE.

Hemoncmpayuu.
1
[Tpumepsl TPOCTHIX MEXAHU3MOB.

ARG eREAIEPAASHTE ¥ QMM YIS NP PABHOMEPHOM JBIKCHHH Tella
10 TOPU3OHTAJIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3amepenue KIIJI HaKJIOHHOM MIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPAHEHUS MEXaHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TenioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOpUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJH. OINBITHI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmauuBaHNE U KalWJUISIPHBIE SBJICHUS. TENI0BOE pACIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEW DSHEPTUH:
Temionepeaaya 151 COBEpIIIECHUE paboTHI. Buner TEIUIoNEepeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyUYEHHE.

KomnuectBo TemimoThl. YaenpHasd TEIJIOEMKOCTH BEMIECTBA. [e€mJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. I[lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAs TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u koHaeHcaiusa. Vcnapenue. Kumnenue. YiaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxHocTts BO31yXa.



OHeprus TOILUIMBA. Y eNbHAas TEIUIOTA CrOPaHus.

[TpuHiuner padotel TemnoBeix aurarened KIIJ[ temioBoro asuraress.
TennoBsle ABUTaTENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPaHEHUS U MPEBPAILEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1.

vk W

Habmoienue OpoyHOBCKOTO JIBHYKEHHUSI.

HaGmonenne nuddysum.

Habmtoienue sIBCHUN CMAaYMBAHMSI M KAMJUTSIPHBIX SBIICHUM.
Habmroienue TermnoBoro pacuimpeHust Ted.

V3meHeHnue naBieHHS Ta3a MPU M3MEHCHWH O0BhEMa M HArpEeBaHWH WA
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMIIepaTyphbl.

Bunb! Teronepeayu.

OxJtaXxJIeHue Py COBEPIIICHUHU paOOTHI.

HarpeBanue npu coBepIieHIN paOOThl BHEITHUMHU CHUJIAMHU.

. CpaBHCHHe TEILIOEMKOCTEM Pa3’INYHbIX BCIICCTB.

. Ha6HIOII€HI/Ie KHUIICHUA.

. Ha6HIOII€HI/Ie IMOCTOAHCTBA TCMIICPATYPHI IIPpU IIJIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuuvie padbomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM MJIU caxapa.
OneIThl MO HAOIIOEHUIO TETJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJIOHE HITIPUIIA.

OnbIThl, AEMOHCTPUPYIOIIUME 3aBUCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka rumoTe3pl JUHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHMsT BHYTPEHHEH »SHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayr U paboThl BHEITHUX CHJL.

HccnenoBanue sBIEHUSI TEIUIOOOMEHA IMPH CMEIIMBAHUU XOJIOJHOW U
ropsiuyer BOJBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIMJIMHIPOM.

OnpeneneHue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

Hccnenoanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OmnpeneneHue yaeabHON TEMIOTHI IJIABJICHHUS JIbJA.



Pa3nes 7. DiekTpuyecKue H MArHUTHbIE SIBJICHUS.

Onekrpusanus Ten. JIBa poaa JIEKTPUYECKUX 3apsAnoB. B3anmmopneincreue
3apsOKeHHbIX  Tel. 3akoH KynoHa (3aBUCHUMOCTh CHJIBI  B3aUMOJIEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPSAJ0B U PACCTOSIHUS MEKIY TEIaMH).

Onextpuyeckoe nosie. HampsoxéHHocTh 3nekTpuueckoro noss. [lpuHnummn
CYINEPIIO3ULIUH JIEKTPUUECKUX NOJIEH (HA KAYECTBEHHOM YPOBHE).

Hocurenn sneKTpuyecKux 3apsaoB. DJIEMEHTApHBIA 3JICKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAaHEHHUSA
JIIEKTPUYECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOI'O TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUAKOCTSX U raszax.

Onextpudeckasd nenb. Cuna  Toka.  DIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE CONPOTHUBJIEHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimepmoBaTtenbHOE W MapaluieNIbHOE  COCIMHEHHE
IIPOBO/JIHUKOB.

PaGora u MomHOCTh 3JeKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenna.
DJeKTpUYEeCKUe LIEeNU U MOTPEOUTENH 3JIEKTPUUYECKOM sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeMCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJIe 3€MJIM U €r0 3HAUYEHUE [T KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarauTHoe T1oOJie  DJIEKTpUYECKOro Toka. IIpumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMCTBME MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. Vcronbp30BaHWE 3JIEKTPOJABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABnenne dneKTpoMarHuTHOW MHAYKIUK. [IpaBuio Jlenna.

DneKTporeHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMKM Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUU.
Hemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOAECHCTBUE 3apSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DNeKTpoCcTaTHUeCKass MHAYKIHS.

3aKOH COXpaHEHUS PIEKTPUUECKUX 3aPS/IOB.

[IpOBOIHUKH U JUAJIECKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH TTOCTOSIHHOTO TOKA.

JIeCTBHS SIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKHUIN TOK B JKUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIl pa3psia.

N3MepeHue cuiibl TOKa aMIIEpPMETPOM.

N3MepeHue 3eKTPUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt n MarazuH COpOTUBIICHUH.

BzauMopaeiicTBre TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MarHuTa.
MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Opcrena.

MarnuTtHoe 1oJje Toka. DIeKTPOMAarHuT.

JlelicTBrE MarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND IMTOCTOSTHHOTO TOKA.

HccnenoBanue SBICHUA 3JIEKTPOMATHUTHON MHAYKIIUU.

OnbiTel Dapanes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuuvie pabomel u onvimel.

1.
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10.
11.

12.

13.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMM Tl MHIAYKIUEH U 1pu
CONPUKOCHOBEHHH.

HccnenoBanue JAEUCTBUS DJIEKTPUYECKOTO IO HA IPOBOJHHMKU U
JUAJIEKTPUKH.

C6opka u nmpoBepKa paboThl JIEKTPUUECKOHN 1[EMH MOCTOSHHOTO TOKA.
M3mepeHne U peryampoBaHHue CHIIbI TOKA.

M3mepenne U peryiaupoBaHie HANIPSKEHU.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh IIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOTO
CEYEHMS U MaTepHala.

[IpoBepka mnpaBuiia CIOXKEHHSI HAINpPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CWIBl TOKa MPU MapajyieIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  DJEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ] HarpeBaTesns.



14. MccnenoBanue MarHUTHOTO B3aUMOZECHCTBHS ITIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHWTHOTO TOJIA IOCTOSHHBIX MAarHATOB IIPH KX
O00BEIMHEHUY U PA3JICICHUN.

16. MccnenoBanue AENCTBUSA DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aHMMOJEHCTBHUS
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HAmIpaBJIEHUS TOKa B
KaTyLIKE.

18. M3ydueHue AeNCTBUS MAarHUTHOTO T10JIS1 HAa POBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nydeHue paboThl AIEKTPOIBUTATEIS.

20. U3mepenne KIIJL 35eKTpoABUTaTEbHOM YCTAHOBKH.

21. OnBITBI IO HWCCIECAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHMM 3HA4Y€HUS W HaIpaBJICHUS HHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHHUsI.

Mexannueckoe JABWKEeHHE. MarepuanbHas Touka. Cucrema oOTcyéra.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHENHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeJla IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHoe mpsMoiuHelHoe aBmkeHue. CBoOonHOe
nagenue. OnbeITe! [ amuies.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u uvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropon 3akoH HeroTtona. Tperuii 3akoH HeroToHa.
[IpuHIMII Cynepno3uuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUSI TIOKOsI, APYTUe BUJIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TITOTEHUS. Y CKOpEHHE CBOOOJIHOTO
najgenus. J[Buxenue mianetr Bokpyr Conuua. IlepBas kocMuueckas CKOPOCTb.
HeBecoMmocTh U nieperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. 3menenne umnyinbsca. VIMITysibe chiibl. 3aKOH COXPaHEHHS
MMIYyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHeprun U pabotel. [loTeHInanpHas YHEPTUs Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIM. [oTeHIIManbHas SHeprusl CxaToM npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW 3HEPrHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPI'UH.



emoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HaOmronenne MexaHu4ecKoro JIBMKEHHUS Tejla OTHOCUTENBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TPACKTOpUM ABUXKEHHS OJHOTO M TOrO K€ Teia
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEHOTO JIBUKECHMUS.
HccnenoBanue Mpru3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaGmronenre nBUKEHUS TeJla 10 OKPY>KHOCTH.

HaOnronenre MexaHU4eCKuX sIBIICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBWKCHUHU
OTHOCUTENBHO KaOMHETa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMS TeJla OT MAacChl T€JIa U JIEUCTBYIOLIECH HA HETO
CHJIBL.

HaOmroienne paBeHcTBa CHIT MPU B3aUMOJICHCTBUU TEJL.

N3MeHeHne Beca Tena npu YyCKOPEHHOM JIBUKEHHM.

[Iepenaya uMnyJibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBaHus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa MPU HEYITPYTOM B3aWMOICHCTBUU.

CoxpaHeHre uMIyJibca Mpu abCOTIOTHO YIIPYTroM B3aUMOICHCTBHUMU.
HaOGmroienre peakTHBHOTO ABHIKCHHUS.

CoxpaHeHne MEXaHUYECKON PHEPTUU NPH CBOOOIHOM NaJCHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM MIPU JBUKEHHUU TeJIa MO JCUCTBUEM
MPY>KUHBI.

Jlabopamopnuvie padbomel u onvimul.

1.

KoHcTpynpoBanue TpakTa sl pa3roHa W JAJbHEWIIEro paBHOMEPHOIO
JBIDKCHUS [IAPUKA WIIH TEJICKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela MPU PABHOYCKOPEHHOM ABUKEHHH IIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM
JIBM)KCHUU 0€3 HauyaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIME TPOMEXYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenue kodhPUIEHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTU NPYKUHBI.



9. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHXKEHUU Teia
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Onpeenenre  pabOThl  CHIJIBI  YOPYTOCTH TMpU  NOABEME Tpy3a ¢
UCII0JIb30BAHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. 3ydeHue 3ak0Ha COXPAHEHHUS] YHEPTUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHUsI M BOJIHBI.

KonebarensHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyeckKuil U NpyKUHHbIA MasTHUKH. [IpeBpamenue
DHEPTUU TIPHU KOJIeOATETLHOM JIBIKCHHH.

3aryxatomue — kosneOanus.  BwiHyxkaeHneole — konebanus.  Pe3onanc.
Mexannueckue BoOsHBL. (CBOMCTBA MEXaHWMYECKUMX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. I'pomMKkocTh 3Byka M BbIcOTa TOHAa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

emoncmpayuu.

1. HaOmromenuwe koyieOaHMM T IOA AECHUCTBHUEM CHJIBI TSOKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGronenune BRIHYKJIEHHBIX KOJICOaHHM 1 pe30HaHca.

Pacnpoctpanenuie npo10IbHBIX U MOMEPEYHbIX BOJIH (Ha MOJICTIH).

HaOmnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnuvie padbomel u onvimul.

1. OmpenenieHHe YacTOThl W TEepuojJa KoJIeOaHMM MaTeMaTH4eCKOIo
MasiTHUKA.

2. OmpeneneHnie 4acTOTHI U TIEPHO/ia KOJEOaHU NPy KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH TIepHoOIa KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTHM MEpHOJia KoJieOaHUM Tpy3a, MOJABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIUE  3aBHUCHUMOCTh TIEpHOJa  KOJeOaHwMit
MPY>KMHHOTO MasiTHUKA OT MACChI TPy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaICHMUS.

Pa3nen 10. DinekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJHBI.
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DJIEKTPOMarHuTHOE  TOJIe.  ODJEKTPOMAarHuTHble  BOJHBL. ~ CBOMCTBA
ANeKTpoMarHuTHeIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

/lemoncmpayuu.

1. CBoNCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomol u onvimul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbBIE AABJICHMUS.

JlyueBas  mogmens  cBera.  Mcrounuku — cBera.  [IpsmonuHeiHoe
pacnpoctpanenue ceta. 3atMenust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lomHoe BHYTpeHHEE
OTpaX€HHE cBeTa. VICmoyIb30BaHWE TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xom omyuwedt B smH3e. Onruueckas cuctema (Qoroarrapara,
MHUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biam3opykocTte u
JalIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crektp. OmnwiTel Hblotona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

emoncmpayuu.

[IpssMONMHEHOE pacpOCTPAHEHHE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBOI.

Xon nyuei B coOuparolie JInH3e.

XoJ Iyder B paCCEUBArONIEH JIMH3E.

[Tonyyenue n300pak€HU ¢ TOMOILBIO JINH3.

[Tpuniun aevcTBus doToamnmapara, MUKPOCKOTIA U TEIECKOTA.

10. Moaens riasa.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. [TomydyeHue 6e0ro CBEeTa MPHU CIIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuuvie padbomel u onvimul.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpaKE€HUsS CBETOBOrO JIydya OT yrJia
MaJICHUS.
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2. M3yueHue xapakTEpUCTHK M300paKEeHUsI MPEeIMETa B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCMMOCTH yriia MPEJOMIIEHHS] CBETOBOIO Jy4a OT yria
NaJICHUs! HA TPAHULIE «BO3yX—CTEKIION.

4. TlomydeHnue n300paxeHu ¢ MOMOIIBIO COOMPAOIIEH JTHH3BI.
Omnpenenenne HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI O Pa3JI0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. ONbBITHI N0 BOCHPHUATHIO I[BETA MPEIMETOB MPU HUX HAOIIOJCHUU Yepe3
LBETOBbIE (DPUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas moaenb atoma. Moaens atoma bopa.
Hcnyckanue u norjiomieHre ceera atoMoM. KBaHTsl. JInHelyaTbie CIEKTPHI.

PagnoaktuBHocTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHne aTOMHOTO
anpa. HykimonHas wmoaens artomHoro snpa. HWsoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX SIAEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEl.
OHeprusi cBsA3M aTOMHBIX sifep. CBsaA3b Macchl U »Hepruu. Peakuuu cuHTe3a U
nenenus saep. Mcrounnku sneprun ConHna U 3BE3 1.

SnepHas sHepretuka. JlefcTBUS paJMOAKTUBHBIX W3JIyYEHUH Ha >KHUBbBIE
OpIraHU3MBbl.

emoncmpayuu.

1. CrneKkTpsl U3JTy4yeHUs U TOTJIOICHHUS.

2. CHeKTpsl pa3INYHbIX Ta30B.

3. CnekTp Bogopojia.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOLIUX U3ITyYECHHH.

6. Perucrparus u3iaydeHus IPUPOIHBIX MUHEPAIOB U MPOJYKTOB.

Jlabopamopnuvie padbomel u onvimol.

1. HaOnroneHue CrulomHbIX M JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPTUM YACTULBI MO TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. M3mepenue pagnoakTHBHOTO (PoHA.

IHoBTOpPUTEIBLHO-00001IAKINNIA MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOTYJIb IPEIHA3HAYEH JIJISl CHCTEMaTU3alun
U 0000IIeHUsT MPEIMETHOTO  COJEpKaHUSA M ONbITa  JEATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TaKXKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o ¢u3uke Ui oOydarouuxcs,
BBIOpABIIMX ATOT Y4EOHBII peMeET.



[Ipy “3ydeHUN JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX O0ECHEYMBAETCS JOCTH)KEHHE MPEIMETHBIX U
METaIlpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOECHHE HAay4YHBIX METOJOB HCCIEIOBAHUS
SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHHUSIMH OOBICHATH (hU3HUECKUE
ABJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUA, pelaTh 33Jaud, B TOM YHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO NIEATEIBHOCTHBIM XapakTep JAaHHOTO pas3fena peaau3yercs
3a CcuéT TOro, 4To OOYyYalolIMeCs BBIMOIHAIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUM pacrno3HaBaTb M HAy4YHO OOBSICHATH
duznyeckue SBICHUS B OKPY KaIOLIEH NPUPOJE U MOBCEAHEBHOM )KU3HMU;

UCITI0JIb30BATh HAYYHBIE METOJIbI HCCIIeIOBAaHUS (PU3HUECKUX SIBJICHUN, B TOM
YHUCIIe 7151 IPOBEPKH TMIIOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BaXXHBIX JIOCTHKEHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, IPAKTUYECKOTO UCTOJIb30BAHUS PA3TUYHBIX UICTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA NPEBPAILLECHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
DHEPTHUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIET'O OBPA3OBAHUA

N3ydenne Gu3UKH Ha YPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHHUs HAIpPaBJICHO

Ha JOCTH)KEHHE JTMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbraTe uzydyeHus: Gpu3Mku Ha ypoBHE OCHOBHOT'O 0O0OIIET0 00pa3oBaHUs

y oOyuaronierocst 6yayT copMHUpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3YIbTaThl B

YaCTH:

e 1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

e — IIPOSIBJICHUME MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUNCKOMN
duznyecKoil HayKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTHIKEHUSIM POCCHICKUX YUEHBIX-(DU3UKOB;

e 2) rpaKAaHCKOro W JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

e — IFOTOBHOCTH K aKTHBHOMY yYYaCTHIO B OOCYKJIEHUH OOIIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPpoOJIeM, CBS3aHHBIX C TNPAKTUYCCKAM TMPUMEHEHHEM
TOCTIKEHUN (PU3UKH;

e — OCO3HaHWE BAXHOCTH MOPAJTBHO-3THYECKHX NPHHIIMIIOB B ACATCIBHOCTH
YYEHOTO;

e 3) 3CTETHYECKOr0 BOCIIMTAHMS



— BOCHPUATUE ICTETUYECKUX KauecTB (PU3MUYECKON HAayKu: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BaKHEWIIEH COCTABIIIOLIECH
KYJIBTYDBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPECAa K HCCIENI0BATEIbCKON
NEeATEINbHOCTH;

5) <¢opmMupoBaHusi  KYJbTYPbl  3I0pPOBbS W  IMOIHOHAJIBLHOIO
0/1aromnoJry4us:

— OCO3HAHME LIEHHOCTH O0e30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NPaBWJI OE€30MaCHOTO MOBENCHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIHUX yCIIOBHUSIX;

— c(opMupOBaHHOCTh HaBBIKA peQIIEKCUU, NPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOT'O € MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOT0 BOCTIMTAHUS:

— AKTHBHO€ y4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOW HAIpPaBJIEHHOCTH, TPEOYIOIKUX B TOM 4HCIE U (PU3MUECKHUX
3HAHUI;

— MHTEPEC K NPAKTUYECKOMY U3YyUEHHIO Ipo(deccHil, CBI3aHHbBIX C (PU3UKOK;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:

— OpHEHTalUs Ha NMpUMEHEeHHe (U3MYECKUX 3HAHMM AJi1 peuieHus 3a1ad B
o0JacTu OKpy’Karolled cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MMOCHEICTBUI Il OKPYKAIOIIEH CPeabl;

— OCO3HaHHE TJ00ANBHOIO XapakTepa SKOJOTMYECKUX MpOoOJeM M MyTed HX
penieHus;

8) amanTanuMm K W3MEHSIOLIIUMCSI YCJIOBUSIM COMHAIBLHOW M TPHPOTHOW
cpenbl:

— TOTPEOHOCTh BO B3aUMOJECHUCTBUM MPHU BBINOJHEHUU HCCICAOBAHUNA U
OPOEKTOB (DU3MYECKON HANpPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUSIM
APYTHX,

— TIOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

— NOTPEeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (HOPMYyIUPOBATh
UJIeH, OHSTHS, TUIIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEHN B 00J1aCTH
bu3uKy;



e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B NPUOOPETEHHH HOBBIX (HUINUECKUX
3HaHWM;

e — CTPEMJICHUE aHAM3UPOBATH M BBISBIISITH B3aUMOCBSI3U TTPUPOIBI, 00IIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UYECCKUX 3HAHUN;

e — OICHKAa CBOMX JCHCTBUII C Y4€TOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,

BO3MO>KHBIX I'JI00AJIBHBIX HOCJ'ICI[CTBI/Iﬁ .

METANIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TpOrpaMMbl MO (U3NKE Ha YPOBHE OCHOBHOTO
oO1iiero 006pazoBanus y ooOydaromierocss Oyayt chopMUpoBaHbl MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIC JEHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpCAJIbHbIC  Yy4eOHBbIC  JICUCTBUS, PETYJISTUBHbBIC
YHUBEpCaAIbHBIC YICOHBIE TCUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH

ba3oBble JJoruueckue aeMcTBUS:

BBISIBIIATD W XapaKTEPU30BaTh CYIICCTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUUA, OCHOBAHUS JIJIS
000011IeHNs U CPABHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W IMTPOTUBOPEYHS B pacCMaTpPUBAaEMbIX (pakTax,
JTAHHBIX U HAOJIOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBIIAITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M TPU H3YUYCHUH (DUIUIECKUX
SIBIICHUI ¥ TPOIIECCOB, JI€TaTh BHIBOJBI C MCIIOJB30BAHUEM JI€AYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKJIFOYCHHH, BBIABUTATh THUIIOTE3BI O B3aMMOCBS3SIX
(bU3NYECKUX BEITUYMH;

CaMOCTOATENILHO BBIOUPATh CMOCOO pelieHuss Y4eOHOW (U3UYECKOM
3alauu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB peEIIeHUs, BHIOOp Hamboee
MOAXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrIe uccieaoBarebCKHe AelCTBUSA.

WCITOJI30BATh BOIIPOCKHI KaK MCCIIEOBATEIBCKUI HHCTPYMEHT TTO3HAHMS,
TIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IIJIaHy OTIBIT, HECIIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINoe HuccheAoBaHNEe (U3HUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOpMAIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOSITENTLHO (pOpMyIHpOBaTH 000OIIEHNS M BBIBOJBI 110 PE3yJIbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHUS;



IMPOTrHO3UPOBATH BO3MOXHOC ,ZI&HBHCﬁHICC Pa3BUTHC (I)I/ISI/I‘ICCKI/IX
IMpoIcCCOB, a TAKKC BBIABUT'ATh IMMPCAITOJIOKCHHA 00 ux Pa3BUTHHU B HOBBIX
YCIOBUAX U KOHTCKCTAaXx.

Pa6ora ¢ undpopmanmeii:

NPUMEHSATH Pa3IUYHbIE METObl, NHCTPYMEHTHI U 3alpOChl P MOUCKE U
orbope MHPOpMalUU WIA JIAHHBIX C Y4E€TOM IMPEUIOKEHHON yuyeOHOU
¢uznueckoil 3aaauu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO
pa3IUYHBIX BUJOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHMAJIbHYIO (OpMy MpeacTaBICHUs
uHpOpMalMM W WUIIOCTPUPOBATH pELIAEMble 3aJa4d  HECJIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:

B XOJIe OOCYXKJeHHUsI Y4eOHOro Marepuaia, pe3yJbTaToB JIabopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI U
BBICKA3bIBaTh WUJECHU, HAIICJICHHbIC HAa PELICHHUE 3aJayd U MOIACP:KAHUE
OJ1aroxenaTeaIbHOCTU OOIICHNUS,

COMNOCTABJATh CBOM CYXKACHUA C CYXICHUAMH JPYTUX YYaCTHUKOB
nuasnora, OOHapy»XUBaTh Pa3IMYUe U CXOACTBO MO3UIIHIA;

BBIpaaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABIATh PE3YJbTAThl BHITOJHEHHOTO (PU3HUYECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOEKTA);

MOHMMAaTh W  WCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHAHOM U
WHIUBUIyAIbHOW palbOThl TpU PEIICHUH KOHKPETHOW (usmdeckoi
poOJIEMBI;

MPUHUMATH 1I€JIM COBMECTHOM JEATEeIbHOCTH, OPTaHU30BbIBATh JICUCTBUS
no e€ JOCTHKEHHUIO: pachpeiesisiTh pPoJiv, O0O0CYXKIaTh MPOILECChl U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS] HECKOJIBKUX JIFOJCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAIPABJICHUIO M KOOPJAUHHUPYS CBOM JCHCTBUS C JAPYTUMU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENEHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIEe 1CHCTBUS

Camoopranuzamnus:

BBISIBJIATh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIIUX
JUI pelieHus (pU3NYECKUX 3HaHU;



OPUEHTHPOBATHCS B  PA3NMMYHBIX MOAXOJAX MPHUHATHS  pEIIeHUH
(vHIMBUAYyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSITEIIHO COCTaBJIATh AJITOPUTM PElIeHUs (PU3UUECKOHN 3a1auul WK
IUTaHa HUCCIICIOBAHMUS C YYETOM HMMEIOIIUXCS PECYpCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIiaraéMbie BAPUAHTHI PEIICHUH;
Jienath BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTpOJII), 3MOHI/IOHaJILHbIl7[ HHTEJJICKT.

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U IIpeiaraTh IiaH €€ U3MEHEHNs],
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTWIKEHHS)  Ppe3ylIbTaToB
NeSATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JACSITEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3NYECKOTO HUCCIIEJJOBAaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN AUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroOro;
pU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHUH (PU3UUECKUX 3a/1a4 WIN
B YTBEPKICHHUIX HAa HAYYHBIEC TEMBI U TAKOE XK€ IIPaBO APYIroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHI1y oOyueHust B 7 KJacce IpeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIONIb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHUYECKHUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cuJa, nedopmarus (ympyras, nJIacTuyeckas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICUCTBUE Te€J, PABHOBECHE TBEPIBIX TEJN C 3aKPEIUIEHHOH OCHIO
BpalleHUs, Nepenaya JaBICHUS TBEPABIMU TeEJIaMH, >XHIKOCTAMH H
razamu, atMocepHoe [aBJeHHE, IUIaBaHME TeJ, MpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIHUX JaHHOE PU3NYECKOE SIBJICHUE;



pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKPYXaIoleM MHpEe, B TOM Yucie (U3UYECKUE SBICHUS B TMPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIUYHBIMU CKOPOCTAMH B >KMBOM U HEXUBOU
MPUPOJIEC, NEUCTBUE CWJIBI TPEHUSI B MPUPOJE U TEXHUKE, BIIHASHUE
aTMOC(EPHOTO TaBJICHUs Ha KMBOW OpraHW3M, IJIABaHUE PHIO, phlUyaru B
TEJI€ YEeJIO0BEKa, MPU 3TOM NEPEBOJUTH NPAKTUUYECKYIO 3a]a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH ) (PU3NYECKUX SBJICHUN;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbu3ndecKkue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCcKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KOI(D(PUIMEHT TOJE3HOr0 JEHUCTBUSI MEXaHHU3MOB,
KMHETUYEeCKasi M MOTCHIMaJIbHAs SHEPrusi), MPU OMUCAHUU MPABUIIBHO
TpakToBaTh  (IU3UYECKUH  CMBICH  HCHOJB3YyeMBIX  BEIMYMH, HUX
0003HaueHUsI W €NUHUIIBI (U3HUECKUX BEIUYMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTMMH BEIMYMHAMH,
CTPOUTH TpaprKK NU3YUEHHBIX 3aBUCUMOCTEHN (PM3UUYECKUX BEIMYUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YsI TIpaBUjia CIOKEHUs Cui (BIOJb OJHOM mIpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBWIO paBHOBecHs pbryara (0J0ka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOMN
OHEPruM, MPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €T0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCTIE
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH NPUYMHHO-CJICACTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ Oomopoi Ha 1—2 WM3yYeHHBIX CBOWCTBA (DU3UICCKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WUJITM 3aKOHOMEPHOCTH;

pematb pacy€THhle 3amaun B 1-2 neWCTBUSA, UCIONB3YsS 3aKOHBI U
dbopmyIibl, CBsA3BIBAIONINE (PU3MYECKHUE BEJIWYMHBI: HAa OCHOBE aHaJM3a
YCJIOBHS 3a/1a4M 3alIUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BETUYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYETHI, HAXOJUTHh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIISHUs 3a/1a4, OIICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3HYECKON BEJIUUHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TPH TOMOIIU
(GbU3UYECKUX METO/IOB, B OTTMCAHUM MCCJIEAOBAHUS BBIACISITH TPOBEPSEMOE
NpeAnoyioxkeHue  (TUIoresy),  pa3idyatb W UHTEPIPETUPOBATH



MOJIYYeHHBIA pe3yJbTaT, HAXOJUTh OLIMOKM B XOJie OIbITa, JAeNaTh
BBIBO/IBI 110 €T0 PE3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAONIOACHUIO (PU3MYECKUX SBJICHUNA WM
bu3IIecKuX CBOMCTB Tel: dbopMyIMpOBaThH MIPOBEPSEMBIC
IPEIOJIOKEHNUs, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYA0BaHNUSA,
3aMMCHIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh TMPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI M TEeMIEepaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
upoBBIX MPUOOPOB, 3aMUCHIBaTh IOKAa3aHUS TMPUOOPOB C yUETOM
3aJIaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHHIA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEJIMYUHBI OT
JIPYroMl C HCIMOJb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBHXKYIIETOCs Tela OT BPEMEHU JBM)KCHHS TeJa, CHJIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT IUIOMIAAN COMPUKOCHOBEHUS TEJN, CUIIBI
YOPYTOCTU OT Y/UIMHEHUS! TPYKUHBI, BHITAJIKUBAIONICH CHIIBI OT 00BEMa
NOTPY>KEHHON YacTH Tella U OT MJIOTHOCTH JKUJIKOCTU, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJIaBaHUs TeJl, YCIOBUW paBHOBeCHUs pblyara U OJOKOB), y4acCTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUA, CcOOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B BUJE
MPEIOKEHHBIX TaOMUIT U TpaHUKOB, ACNaTh BBIBOJLI IO PE3yJIbTaTaM
UCCIICJIOBAHMS,

MPOBOJIUTh KOCBEHHBIE HW3MEpEHUsS (U3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHWE  BO3/AyXa, BHITAIKUBAIONIAs CWJA, JCHCTByIOmas  Ha
NOTPYKEHHOE B JKHUIKOCTh TeJ0, KOA(D(UIIMEHT TMONe3HOro AeHCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHONW WHCTPYKIUU: TIpH
BBITIOJITHCHUH HW3MEPECHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BETMYMHEI;

COOJII0IaTh MpaBUiia TEXHUKN 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh NMPUHINIBI ACHCTBUS NMPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIUHAMOMETP, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIvar, MOIBWKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTEePU30BaTh TPHUHIIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX omnucaHus (B TOM 4YHCIE:
MOMAIIUITHAKY, YCTPOWCTBO BOJOIPOBOJIA, THUIAPABIMYECKUN Tpecce,



MaHOMETp, BBICOTOMED, OPITHEBOI HACOC, ApEOMETP), UCIOB3YS 3HAHUS
O CBOMCTBax (pU3UYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUNA B TOBCEIHEBHOU
KU3HU U1 oOecriedyeHus: 0€30MacHOCTU MPHU OOpaIlleHUH C MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMSI 3J0POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIeH cpee;

OCYIIECTBISATH OTOOp MCTOYHMKOB wuH(popmammu B HHTepHere B
COOTBETCTBHHM C 33JIaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOITUXCS
3HaHUA © TYTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYMBOM WM MOKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3a/JlaHUi Hay4YHO-TIOMYJIIPHYIO
JUTEPATYPY (PU3UYECKOrO0  COJEpKaHMs, CIPaBOYHBIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (HU3UIECKOTO COACPIKAHUSA, B TOM
yucie MyOJUYHO JeNnaTh KpaTKHE COOOLIECHUS O pe3yjbTaTax MPOEKTOB
WM Yy4eOHBIX HWCCIEAOBaHWN, TpPH D3TOM TPAMOTHO HCIIOJIB30BAThH
M3YYEHHBIM TOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKAATh
BBICTYIUICHUE IIPE3CHTALINEH;

IOpU BBIOJHEHUH YYE€OHBIX MPOEKTOB U HCCIECIOBAHMN paclpeieniarh
00s3aHHOCTH B TpyMNe€ B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJadyaMu,
CIIEIUTh 32 BBINOJIHEHUEM IUIaHa JCHCTBUM, aJeKBaTHO OLIEHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BbICTPAaUBATh
KOMMYHHMKATHUBHOE B3aMO/JICICTBHUE, YUUTHIBASI MHEHHE OKPYKAIOLIHUX.

K koHIiry o0yueHus B 8 kjiacce mpeaIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MCIMOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHhIC COCTOSIHUA BEILIECTBA, KPUCTAIIINYECKUAE U
amop(HBIC Tena, HACHIIICHHBIM W HEHACHIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPEHHSsS DSHEPIUs, TEMJIOBOM JABUrATElb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOAHUKHU
Y TADJICKTPUKH, TIOCTOSAHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHHS (TEMJIOBOE pPACIIMPEHUE U CHKaTHhe, TEerulonepenaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAllusl, IUIaBJI€HUE, KpUCTauiM3anus (OTBEpJECBaHUE), KUIICHHUE,



Terionepegaya (TEeTIIONpPOBOHOCT, KOHBEKIIUS, U3IIy4YEHHE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHUCTBUS JIEKTPHUUECKOTO
TOKAa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJECHCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JI€KTPOMArHUTHAS WHIYKIUS)
[0 OINHCAHMI0 MX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBICHUC;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SIBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWJUISIPHBIE SIBJIIGHHS B TPHUPOJIE,
KpUCTaUlbl B Mpupoae, u3inydeHue CoaHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emMiH, Jpeid MOJIIOCOB, POJIb MATHUTHOTO TOJIS JUJIS JKM3HU Ha
3emiie, NOJSPHOE CUSTHUE, IPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKU) (DU3UUECKUX
SIBIICHUM;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YsI
bu3nUeckue BeIUUYHUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsA TEIUIOTA
IUIaBJICHUS, yJeNbHAas TeIUloTa NapooOpa3oBaHMs, yJleldbHas TeIioTa
CrOopaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOro JACHCTBUS TEIJIOBOM
MaIlllUHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/yXa, JJICKTPUYECKUMN 3aps,
cuja TOKa, 3JIEKTPUYECKOE HAIpPSHKEHHE, CONPOTHBJIECHUE IPOBOJHUKA,
yAeIbHOE  CONpPOTHBIEHWE  BEIIeCTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOT0  TOKa), TMpPU  ONHCAHUU TPABUIBHO  TPAKTOBATH
(U3UYECKUIT CMBICIT MCIOJIb3YEMbIX BEJIWYMH, O003HAUYCHUS U €AUHUIIBI
bu3MYeCKX BEJIWYWH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUYHH;

XapakTepu30BaTh CBOWCTBA Tei, (U3WUYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOU TEOpUH
CTPOCHHS BEIIECTBA, MPUHIIUI CYNEPHO3UIIMUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma JJ1sl yyacTKa 1elH, 3aKOH
JIxoyns—JleHnia, 3aKkOH COXpaHEHHs DJHEpPruHd, IPpU ITOM JaBaTh
CJIOBECHYIO0 (hOPMYJIMPOBKY 3aKOHA W 3alKChIBATh €r0 MaTeMaTHYECKOE
BBIpAXKEHUE;

OOBSCHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JTOTHYeCcCKux



maroB ¢ omnopoil Ha 1-2 u3y4eHHBIX CBOMCTBa (DU3UYECKUX SIBIICHUM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3adaud B 2-3 JIEWCTBUS, HUCIOJIb3Ys 3aKOHBI H
dbopmyIbl, CBs3bIBatONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIS  pelIeHHs 3a7aud, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HeoOXoauMble JUIsi €€ penieHusi, MPOBOAUTH PacyéThl W CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NUECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MPH MOMOIIU
$uU3MYECKUX METO/OB, HCIONb3Yys OMHCAHHE HWCCIEIOBAaHUS, BBIACIATH
IPOBEPSAEMOE NPEANOJIOKEHNUE, OLICHUBATh MPABWIBHOCTh MOpAJIKA
IIPOBENICHUSI HCCIIEOBAHU, 1€JIaTh BEIBOJBL;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UUECKUX SBJICHUN WIH
(U3MYECKUX CBOMCTB Tell (KaNMWILISIPHBIC SIBICHMS], 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPaTypbl, CKOPOCTHU IMPOIEccCa OCThIBAHUS U
HarpeBaHWs IIPU M3JIYYEHHH OT LBETa M3JIy4Yarolled (MOorIomaromen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJIEKTpH3alus Tel U B3aUMOJEHUCTBHE
IEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yalM3allMsl MarHUTHBIX IIOJIEH IIOCTOSHHBIX MAarHWTOB, JCHCTBUSA
MarHMTHOTO MOJIi HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpOBAThH
IpoBepsieMble MPEANONIOKEHHs], COOMPAaTh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OMbITa U (POPMYIUPOBATH BHIBOABI;
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHUS]  TEMIEPATYPbl,  OTHOCHTEIBHOMN
BJIQKHOCTH BO3/lyXa, CHJbl TOKa, HAOpsDKEHUS C HCMOJIb30BAHUEM
aHAJOrOBBIX NPHOOPOB U JATYMKOB (DPM3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJIaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOANUTD HCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BETUUYMHBI OT
Jpyrol ¢  UCHOJb30BaHUEM TNPSMBIX  HU3MEpPEeHHH  (3aBHCHUMOCTH
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TOMEPEYHOIrO
CEUEHMS U Y/IeJIbHOTO COMPOTHUBIICHHS BEIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHHMK, OT HAaNpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEOBAHUE TOCJIEAOBATEIBHOIO MW  MApaUIEIbHOTO  COEAUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBAaHUE, COOUpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], Clenysl NPeIJIO)KEeHHOMY IIaHy, (UKCUPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe Tabiuil U rpaduKoB,
JieaTh BBIBOJBI 10 PE3YJITATAM HCCIICIOBAHUS;



NPOBOJNTH KOCBEHHBIC HW3MEpEHUS (GU3NYECKUX BeNWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IJIAaHUPOBATh W3MEpPEHHs, COOMpPAThH
AKCIIEPUMEHTATIBHYIO YCTaHOBKY, CIEAysl MPEIJIOKEHHON WHCTPYKIWHU, U
BBIYHCIIATHh 3HAYCHUE BEIMUNHEI;

COOJTFO/IaTh MpaBUIa TEXHUKU O€30MMaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTEepPU30BaTh TPHUHIMIBI  JEHCTBUSA W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX oOmucaHus (B TOM 4YHCITE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJIBTMETP, CUETUMK DIICKTPUUECKOW DHEPTHH, 3JICKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (MPUMEPHI), ITEKTPUUECCKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, MJIEKTPOIBUTATENb MOCTOSSHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOWCTBaX (PU3MUYECKUX SBICHUH W HEOOXOIUMBIC
bu3nIecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA W HM3MEPHUTCIIBHBIC
npuboOpsl MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUYECKUX
Hernen ¢ mocjaeaoBaTeNIbHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB DJICKTPUUCCKUX IICTICH;
OPUBOAUTH  MpPUMEPHl  (HAXOIWUTh  HWHOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3MUYECKUX 3HAHWM B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedeHnsi 6€30MacHOCTH MPU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM JKOJIOTUYECKOTO MTOBEICHUS B OKPY KAIOIICH Cpee;

OCYIIECTBJIATh TMOUCK HWHPoOpManuu (U3HUUECKOTO COJIEpX AHUS B
WNuTepHeTe, HAa OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpPaBHECHHS
JOTIOJTHUTENIBHBIX ~ UCTOYHUKOB  BBIJCIATH  MHGOPMAIMIO, KOTOpas
SIBJIICTCSI IIPOTUBOPEYNBOM WM MOYKET OBITh HEOCTOBEPHOM;
WCITOJIB30BaTh NP BBITTOJIHCHHH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (PU3MUECKOro CoJep)KaHWs, CIPaBOYHBIE MaTepHaIbl,
pecypchl cetn MHTepHeT, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpaTKHWE YCTHBIC COOOIICHWSI,
0o006mass wHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepKaHWsl, B TOM 4YHCJIC TMYOJUYHO TMPEIACTABIATh PE3yJIbTaThI
MPOCKTHOM WJIM HMCCIIEOBATEIHCKON JEITEILHOCTH, MPU ITOM T'PAMOTHO



UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIA anmapar Kypca (QU3HKH,
COMNPOBOK/IaTh BRICTYIUICHUE MPE3CHTAIINEH;

IpU BBINOJHEHUH YYEOHBIX TNPOEKTOB U HCCIEAOBAaHUN (PU3NUECKUX
MPOLIECCOB pacnpenensiTh O0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJladyaMHM, CJICUTH 3a BHIIIOJHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLICHUBATh COOCTBEHHBI BKJIaa B
JEATEIIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xonIy 00yuenus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCSI YMEHUM:

WCIIOJB30BAaTh IIOHATHS: CHUCTEMA OTCUETa, MAaTepUaJIbHAs TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMKEHUS, nedopmanus
(ympyrasi, mjaacTU4ecKas), TpPEHHE, IIEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, OSJECKTPOMArHUTHBIC BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JallbHO30PKOCTD,
CIEKTPhI UCITYCKAaHUS U TOTJIONICHUS, aibda, 0eTa- U raMmma-u3IyyeHus,
M30TOIIb, AE€pHAs DHEPIETUKA,

paznuyarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
JBIDKCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE
T€J, PEaKTUBHOE JBIKEHUE, KOJIeOATEIbHOE NBIKEHHE (3aTyXaroliue U
BBIHYKJICHHBIE KOJeOaHUsI), pE30HAHC, BOJHOBOE JBMKEHUE, OTPAKECHUE
3ByKa, MPSIMOJIMHEWNHOE PaCHpPOCTPAHEHUE, OTPAXKEHHUE W IPEIOMIICHUE
CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jloKeHHe O0eIoro cBeTa B
CIIEKTP M CJIOXEHHE CHEKTPAJIbHBIX LBETOB, JHUCIIEPCUA  CBETA,
€CTECTBEHHAsA PAJMOAKTUBHOCTh, BOSHMKHOBEHHE JIMHEMYATOrO CIIEKTpa
U3ITyYEHHUsI) TIO ONTMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KarolieM Mupe (B TOM YHCIe (PU3MYECKUE SIBJCHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE MIaHET COJTHEYHON CHCTEMBI, PEAKTUBHOE
JIBWKCHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KHMBOTHBIMU,
3EMJIETPSCEHUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETa TEJ,
ONTUYECKUE SIBJICHUS B TPHUPOJIC, OMOJOTHYECKOE JEUCTBHE BUJIMMOTO,
yIbTPaduOIECTOBOIO W PEHTICHOBCKOTO M3IyYCHHH, €CTECTBEHHBIM
paaNoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHUBHOE H3ITyYCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PANUOAKTUBHBIX W3IIyYECHUW Ha



OpraHM3M 4eJIOBEKa), IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJauy B
yueOHYI0, BBIACIATH CYIIECTBEHHBIC CBOICTBa (MPU3HAKU) (U3UYECKUX
SIBJICHUU

OTKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3NYECKHUE SIBICHUS, UCTIONB3YS
¢usznyeckue BENUYMHBI (CpeqHSSi U MTHOBEHHas CKOPOCTh Tella MpHu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHUS, CUIa YIPYIOCTH, CHJIa TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJEHMs, BEC TeNa, HMMIYJIbC TEla, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTh, MOTEHLHUAIbHAs SHEPrusl Tena,
HNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUS CHKATOU
OpYXUHBI, KHHETUYECKash SHEprus, IOJIHAS MEXaHW4ecKas »Heprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIICHUSI CPEAbl), P OMUCAHUU
NPaBUIbHO TPAKTOBAaTh (PU3UUYECKUN CMBICI HUCIOJIb3YEMbIX BEJIMYHH,
0003HaYeHUs1 W €IUHHLBl (U3HUYECKUX BEJIUYMH, HAXOIUThb (HOPMYJIBI,
CBSI3bIBAIOILME JAHHYIO (U3MYECKYIO BEIMYMHY C JIPYTMMHU BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAaHEHHs JHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULIUH CHJI, MPUHIUI OTHOCHUTEIBHOCTH [ 'amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MUMIYJbCa, 3aKOHBl OTPaXCHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YMCET
IpU SIIEPHBIX PEaKUUsX, IPH STOM JaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M 3alMChIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTEepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 IOTUYECKUX
IIaroB C OMOPOW Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHMX SIBICHUM,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (OMMpaloIIMecss Ha CcucteMy U3 2-3
ypaBHEHUI), UCTIOIB3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCIIOBUS 3aJlayd 3alMChIBATh KpaTKoe
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM U30BITOUHBIC JAaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIsl PELICHUsI, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh MOJYYEHHOrO 3HAuYeHHUs] (U3UUYECKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHE HCCIIEOBaHUS, BBIACIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLCHUBAaTh MPABWIBHOCTh MOPAJKA



NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

NPOBOJANUTH OMBITHI TIO HAOMIOJACHWIO (HU3UYECKUX SBICHUA WIH
du3nYeCKuX CBOWCTB Ten (M3y4eHHE BTOPOTroO 3akoHa HprOTOHA, 3akoHa
COXpaHEHHUsl HHEPTUH, 3aBUCHUMOCTh NEPUOAa KOJEOAHUN MPYKHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIbIX KOJICOaHWH, PSIMOIMHEHHOE paclipOCTPAaHEHHE CBETA,
pasnokeHue Oeoro CBeTa B CIEKTP, U3YUYCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pa)kKeHHsI MpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB HM3ITYUCHHS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY W3 HM30bITOYHOrO Habopa
o0Opy/nOBaHUS, OMNHCHIBATh XOJ ONbITA W €ro  Pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

MPOBOJUTH MPU HEOOXOJAUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, ONpEAeIIsis
CpellHEe 3HAYeHUE U3MepSIeMOl BeIMYMHBI ((POKYCHOE paccTOsIHUE
coOuparoiel JMH3bI), OOOCHOBBIBATH BBIOOp crHocoba U3MEpPEeHUs
(M3MepuTEeNBHOTO MPUOOpa);

MPOBOJUTH KCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUM (3aBUCUMOCTh MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHUM O€3 HayaldbHOM CKOPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUsl CBETa OT yria MaJeHUs U yIiia MPEJIOMIICHHS OT yriia
najieHus1): TIUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpPAaTh
YCTaHOBKY, (HUKCUpOBaTh pe3yJdbTaThl TMOJYYEHHONW 3aBHUCHUMOCTHU
bu3nUecKuX BETUYHH B BHUAC TaONHIl U TpapUKOB, JEJIaTh BBIBOIBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBbIC W3MEpPEHUS] (U3MYECKUX BEIMYUH (CpEeHaHSs
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs, KECTKOCTh MPYKUHBI, KOIDPUIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHHueckas paboTa W MOIIHOCTh, YacToTa |
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TPYKUHHOTO MAasTHHUKOB,
ONTUYECKas CWJIa COOMparomiel JIMH3bL, PAAUMOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUS, COOMpPATh JKCINEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIETys MPEIOKEHHON WHCTPYKITUU, BHIYUCIISITH
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

COOJTI0/IaTh MpaBUiia TEXHUKN 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;



pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuajgbHas TO4YKa, aOCONIOTHO TBEPJOE TENIO, TOYCUHBIM HCTOYHHUK
CBETa, JydY, TOHKas IIMH3a, TUIAaHETapHas MOJENTh aToMa, HYKJIOHHas
MOJIeJTb ATOMHOTO SJIPa;

XapaKTepu30BaTh MPUHIMUMBI JCWCTBUA HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CIUIOMETP, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUM W HeoOXonumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBbHBIX HPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEIICHUH Y4eOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOUpArOIE JTUH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUWA B TOBCEIHEBHOU
KU3HM JJ1s1 obecrieueHusi 6€30MacHOCTH MPU 0OpalleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3I0pPOBbSI U COOIIOACHMS
HOPM KOJIOTUYECKOTO MOBEJCHUS B OKPY KaloLEeH Cpefie;

OCYIIECTBIISATh TOWCK HMHPOpMAUU  (U3NYECKOTO COJACp)KaHUS B
HuTepHeTe, caMOCTOATEIHHO (POPMYIHUPYS TOMCKOBBINA 3apOC, HAXOIUTh
NyTH ONpeAeSIeHUs] JOCTOBEPHOCTH IMOJIyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJIHUTENIbHBIX HCTOYHUKOB,;

UCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JlaHUN HAay4IHO-TIOMYJISPHYIO
auTepatypy (usmdeckoro - coaep:kaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypcsl cetu MHTEepHET, BIageTh npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMAIIMKU W3 HECKOJbKHX HCTOYHUKOB (DU3UUECKOTO COACpKaHMUS,
MyOIMYHO TPECTABIATh Pe3yIbTaThl IPOSKTHOW MIIM UCCIIEI0BATEIbCKON
NESATENBHOCTH, TPH 3TOM TPAaMOTHO HCIOJB30BaTh  W3YyYCHHBIH
NOHSATUMHBIN amnmapar Hu3y4aemoro pasfena (U3MKM U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ ydyé€ToM OcoOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO yacoB JJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3/ie/ioB U TeM (uudposBbie)
KourpoJubnbie | IIpakrnyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI patdoTbl
pecypchbl
Pa3znen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
1.1 o - 2
HI3HKa - HayKa O npHpoie https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 dusnyeckue Be 2 1
VSIACCIIE BETIAHHbL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTBeHHOHA i METOJ TI03HA 2 1
TECTBEHIOHAYHHBIM METOA HIOSHAHA https://m.edso0.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHaYaIbHbIE CBEEHHS O CTPOEHUH BEIECTBA
bu6nmoreka [JOK
2.1 C 1
TpOCHIE Betiecta https://m.edso0.ru/7f416194
59 JIBU>XeHue U B3aUMOJICHCTBUE YaCTHI] 5 1 bu6mmorexa [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHbie COCTO eIIecTBa 2
R TOARHA BEMECTS https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /[Bu:KeHMe U B3aUMO/IeiiCTBHE TeJl
b K
3.1 MexaHN4eCKOe JBHKCHUE 3 nommorexa 110

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
3.2 Huepuits, Macca, MIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager o 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU M Ta3aMHU https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Alaeetite JuAkoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(epHOC AaBIeHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE MKUJKOCTH U Ta3a Ha MOTPYKEHHOE . 3 bubnuotexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGora u MOIIHOCTb. JHEprus
bu6mmoreka [IOK
1 P 1
> aboTa H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 TpocTeie MeXaHH3MEI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
5.3 M 4 1
CXATITCCRAL FHEpTIA https://m.edso00.ru/7f416194
Wroro no pazueny 12
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM ungpoBbie
Ne i/ P Konrpoasnbie | IIpakruueckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI patéoTbI
pecypchl
Pasznea 1. TenioBbie ABJICHUA
. bubmuorexa [JOK
11 7
(CTpocHHe H CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
: 21 1
12 Tenoneie mpotecch! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DinekTpuyecKkue U MATHUTHBIE SIBJI€HUSA
51 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 7 1 bubmuorexa [JOK
' U UX B3aMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i 5 20 1 7
OCTOAHHBIH STCKTPIACCRIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
MEKTPOMArHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrpoasnbie | IIpakruueckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI patéoTbI
pecypchl
Paszgea 1. MexaHn4yeckue siBJIeHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOLI €0 10 1 bu6mmorexa [IOK
' OIMCaHUsA https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
Pa3znen 2. MexaHuveckne KoJieOaAaHUs U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. IBYX https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DiaeKTpoMarHuTHOE 10JI€ ¥ JJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 5 9 bubnmoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasznea 4. CBeToBbIe IBJCHUSA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmoreia HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4. P 2
3 a3JIoKeHUe OeNoro CBeTa B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3nen 5. KBanToBbI€e SIBJIeHHSA
bu6mmoreka [IOK
5.1 Hcnyckanue 1 morjiouieHHe CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpoeHHE ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznen 6. [loBTOpUTEIbHO-0000 A0 IUIT MOAYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHME
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka: 7-i kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kinacc/ [lepeimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.W., [letrpoBa
M.A., AkimonepHoe odmectBo «M3aarenscTBo «IIpocBenienne»

» dusuka, 8 knacc/ [lepreimkun A.B., OG11eCTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe obiiecTBo «M3maTeabcTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

®usuka. / knacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue Kk yueoHuky M.
M. Ilepbiikuna, A. . MIBaHoBa.

®dwusuka. 8 knacc. bazoBblit ypoBeHb. MeToanueckoe nocobue K yueoHuky M.
M. Ilepeiikuna, A. Y. IBanoBa

®dwusuka. 9 knacc. ba3oBsiil ypoBeHb. MeToanueckoe nocodue kK yueoOHuky U.

M. Ilepsimukuna, E. M. I'ytHuK, A. U. UBanoBa, M. A. IletpoBoit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubanoreka L{IOK https://lesson.edu.ru/03/07
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