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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOrO O00IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXKEHHM M TpeOOBaHMUW K PE3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yuebHoro npeamera «Ou3uka.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYYaroUIMXcsi M OPTraHU3alUI0 H3YyYeHUS
(¢u3MKN Ha NEATENbHOCTHOW OcHOBe. B mporpamMme mo (pu3uKe Yy4YUTBIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM O0yUeHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeerieHrne yueOHOro Marepuania
1o rojgaMm o0yuyeHus (1o Kjiaccam), MpeiaraeT NPUMEPHYIO MOCIE10BATEIbHOCTD
U3YyYEHHUsl TEM, OCHOBAHHYIO Ha JIOTMKE DPa3BUTHUS IMPEIMETHOIO COJEP)KaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarOIIIXCA.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

®uzrka ABISIETCS  CUCTEMOOOpAa3yIIIUM JUIsl  €CTeCTBEHHO-HAy4YHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PM3MYECKUE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB
U SBICHUM, W3ydyaeMbIX XHUMHUEW, OHOJIOrMEeH, acCTpOHOMHEN U (PU3NUECKON
reorpagued, BHOCUT BKJAJ] B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
nOpenocTaBisieT Haubojee sICHble O00pa3lbl NPUMEHEHUS HAaydyHOro MeToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TpaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouxcsl.

N3yyenne Qusukum Ha 0a30BOM ypOBHE TMpEAIONaracT OBJIAJCHHE
CIEIYIOUMMU KOMIIETEHTHOCTAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTbD:

e HAYYHO OOBSCHSATH SIBJICHMUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIIEIOBAHMS,

e UHTEPIPETHPOBATh  JIaHHBIE WM  HCIIOJIB30BaThb  HAy4YHBIC
JI0KA3aTeIbCTBA JIJIsl IOJTYUYE€HUS BHIBOJIOB.

Henmn wusyueHns (PU3NKK HAa YypPOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Kouuenmuu npemnomaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTelbHBIX opraHu3ammsx Poccuiickoit @Denepauuu, peanu3yroIUX
OCHOBHBIE  00111€00pa30BaTElIbHbIE MPOTPAMMBbI,  YTBEPKIAEHHON pElICHUEM



Konnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).
Henu nzyyeHus: pu3nKu:

npuoOpeTeHre HHTepeca U CTpeMJIeHHs OOydaloluxcsi K HaydHOMY
U3YYCHUIO TPUPOABI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ TT03HAHUs U (popMupoBaHue
UCCIIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIINUM SIBJICHUSIM;
(GopMHpOBaHME HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbpTaTa H3y4deHUs
OCHOB CTPOEHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHpOBaHUE TPEACTABICHUM O poiu (U3UKUA ISl Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT Ui,

pa3BUTHE  TpPEACTaBICHUHA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHATILHON JIEITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeieMy 00y4eHHUIO B 3TOM HAMpPaBIICHUH.

JlocTikeHue STUX Tenedl mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero o0OpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHre 3HAHUW O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX

MpUOOpPETEHNE YMEHHUI OMUCHIBATh U OOBACHITH (U3UUYECKUE SIBICHUS C
UCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHHE METOAOB pEIICHHS NPOCTEHIINX pPAcUYETHBIX 3aJad ¢
UCIIO0JIb30BaHUEM buznyecKux MOJIETIeH, TBOPYECKUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOJI0aTh MPUPOIHBIEC SBJICHUS U BBITIOJIHATH ONBITHI,
nabopaTopHble pabOThl M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHpOpMaluend (PU3NUECKOro CoaepKaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHNE NH(POPMAIIHH;

3HAKOMCTBO €O cpepamu npodeccuoHaIbHON NAEeSITENbHOCTH, CBI3aHHBIMU
C (U3MKOW, W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3NUECKON HAYKH.



MECTO YYEBHOTI'O ITPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha wusyuyenue ¢usuku (06a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus orBoauTcs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Heneno), B 8
Kiacce — 68 gacoB (2 yaca B Hezent0), B 9 kiacce — 102 yaca (3 daca B HEJENO).

[Ipennaraemsiii B mporpaMMe mno (pu3MuKe mnepedeHs JabopaTopHbIX padoT u
OTBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YIUTENb JeIaeT BHIOOP POBEACHHUS
1a0opaTopHbIX paboOT W ONBITOB € YYETOM HWHIWBUAYAIBHBIX OCOOEHHOCTEH
o0yJarouuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHUM, MpeasaraéMblX B pamMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (PU3HKE.



COAEPXXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOLIIEro MUpPa.

®usuka — Hayka o mnpupone. SABneHus npupoapl. PHU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BenMuuuHbL. M3mepenue Qusnyueckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mMepenuit. MexayHapoaHasi cucTeMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPHUPOAY.
EcTecTBeHHO-Hay4YHBId METOJ] MO3HAaHUA: HaOJOJIEHHE, IMMOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, O0BSICHEHHUE
Habmogaemoro sipneHust. Onucanue GU3NIECKUX sIBICHUN C TOMOIIBIO MOJEIEH.

Jemoncmpauuu.

1. MexaHHMuYecKre, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBbIC

SIBJICHUS.
2. ®usnyueckue MPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJTIOTOBBIM H
(G pPOBBIM MPUOOPOM.
Jlabopamopnsie padbomosl u onvimol.
1. OmpeneneHue 1EHbI IeJIEHUS Kbl H3MEPHUTEILHOTO TPUOOpa.
2. M3mepeHue paccTOAHUM.
3. M3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.
4. OnpepneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue temmeparypbl IPU MOMOIIM KHUJIKOCTHOIO TEPMOMETpaA U
JaTYMKA TEMIEPATYPHI.

6. IIpoBenenue wmcciienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
HIapuKa, MyIEeHHOTO TOPU30HTAIILHO, TEM OOJibllle, YeM OOJIbIlle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBe/IeHHsI 0 CTPOEHMHU BellecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactul BemecTBa. CBsA3b CKOPOCTM JIBM)KEHHMSI YacCTHI[ C
Temrieparypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzanmosaelicTBue dvacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIUIMYECKUX) Tel. B3auMocCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmroneHne OpoyHOBCKOTO IBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue — sBieHUM,  OOBSCHSAIONIUXCS  TMPUTSDKCHUEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuaMeTrpa aroMa METOAOM psAloB (C  HMCIOJIb30BAHUEM

dotorpaduii).
2. OmnbITHI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH O OOHAPYKEHUIO TEUCTBUS CHIJT MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
Paznea 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl.
MexaHuueckoe JBW)XKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacyér mytu u
BPEMEHHU JIBUOKEHUSL.
SBnenne wHepuuU. 3aKOH HMHEpUUH. B3auMOJeNCTBHE Ten Kak NMpUYHMHA
U3MEHEHUSI CKOPOCTH [IBMDKEHHUs Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BnEMa BeIecTna.
Cuna Kak XapakTepUCTHKa B3auMOAECHCTBUA Ten. Cuina ynpyroctu U 3aKOH
I'yka. 3mepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUja
TsokecTd. Cuia TsKeCTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HAMpaBJICHHBIX MO OJHOM HpsiMoi. PaBHOnelcTBytomas cui. Cuna TpeHwus.
TpeHue CKOIbKEeHUs U TPEHHUE TTOKosA. TpeHue B MpUpoie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBIKEHHUS Tea.
2. M3mepeHue CKOPOCTH NPSAMOIMHENHOTO JBHKECHMUS.
3. HaOnronenue siBieHUs HHEPLIUH.
4. HabmroneHue n3aMeHeHus! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)keHue Cuil, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnuie padbomot u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIApUKA B )KUIAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH pacTsDKeHHs (medopmariumn)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.



Pasznen 4. JlaBjieHnne TBEPABIX TeJl, JKMIKOCTEIl U ra3oB.

JHaBnenune. CriocoObl yMEHbILIEHHS U YBEIMUYEHUS JaBieHus. JaBieHue rasa.
3aBUCUMOCTh JIaBJICHHsI Taza OT o00bEéMa, Temmeparyphl. Ilepemaya naBiieHHs
TBEPABIMU TeEJIaMH, KUAKOCTAMU W razamu. 3akoH llackans. [lmeBmaruueckue
MalllMHbl. 3aBUCUMOCTh JAaBJIEHUS KUJIKOCTH OT TiIyOWHbIL. ['mapocTraTuyecKkuit
napagokc. Coobmiatomuecst cocynl. [ uapaBinueckue MexaHu3Mbl.

Atmocdepa 3emsin u armocepHoe aamieHue. [IpuuuHbI CylecTBOBaHUS
BO3aymHONH 000mouku 3emiu. OmbiT Toppuyennu. M3mepenue atMmochepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC()EPHOTO JTaBICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMoc(epHOro 1aBJICHHUS.

JlelicTBUE KUAKOCTH M T'a3a HA MOIPYKEHHOE B HUX TENO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3znyxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTH JABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

CooOmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnienue necTBUsS aTMOCHEPHOTO JaBIICHUS.

3aBUCUMOCTH BBITAJKUBAIOIICH CHUIIBI OT 00BbEMa TMOTPYKEHHOW YacTh
T€JIa U ITNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIlOBHE IUIaBaHMS TEJI: IJIABAHUE WJIM MOTPYKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnwie padomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00BhEMA MOTPYKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHABAIOIIECH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI,
NEHCTBYIONIEH Ha TeJo B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOHM B
YKUJIKOCTh YaCTH TE€Ja U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIpeeIICHUE €€ TPY30H0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHeEpPrusi.

MexaHuueckas pabota. MoOIIHOCTS.

[IpocThie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas TUIOCKOCTh. [IpaBuio

paBHOBecus pbluara. [IpumeHeHue TmpaBuiIa paBHOBECHS phlyara K OJIOKY.

A T o

~



«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexannsmoB. IIpocteie
MEXAaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHernueckas W IOTEHUHAJIbHAs HDHEPTHS.
[IpeBpaiilieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOil. 3aKOH COXPaHEHUS
JSHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl MpOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimet.

1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHUHU Tela

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHI paBHOBECHS pblyara.

3. HW3mepenue KII/] Hak1OHHOM IIIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pasznen 6. TerioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MoOJieKyd. ONbIThI, MOATBEPKAAOUIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIlECTBA.
Kpucranmmueckue u amopdusie Tena. OObsiCHEHHE CBOMCTB Ia30B, KHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUW MOJIEKYISPHO--KHHETUYECKOU TEOPUM.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCIIUPEHUE U CKATHE.

Temnepatypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gactull. BuyTpennsas osHeprus. CnocoObl HU3MEHEHUS BHYTPEHHEH OJHEpPruu:
TeIUIonepenada " COBEpILIECHUE padoTHL. Buaer TEIUIONEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYUYEHHUE.

KonnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIecTBa. TermiooOMeH H
TEIUIOBOEC paBHOBecHE. YpaBHEHUE TeryioBoro Oananca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTAa ILJIABJICHUS.
[TapooOpazoBanue u koHaeHcaunus. Mcnapenue. Kunenue. VYienpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHS OT aTrMoc(epHoro
JIaBJICHUSL.

BnaxHocTts Bo3myxa.

DHeprus TOIMBa. Y IeJIbHAas TEIUIOTa CTOPaHUSL.

[Tpunnmner pabotsl TeroBbiX asurarenei KIIJ[ TeruioBoro npurarens.
TerioBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHue 6poyHOBCKOTO JBHKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBneHnii cMauMBaHUs U KaWLISPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHUs rasa Mpud U3MEHEHHH 00bEMa W HarpeBaHMM WU
OXJIAXKICHUU.

[IpaBwina uzmMepeHus TemrepaTypsl.

Bue! Tenonepenayu.

OxnaxxIeHNe TIPU COBEPIICHUU PaOOTEHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHUJIAMHU.
CpaBHEeHUE TEIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ISUCTBHUS CHII MOJICKYJIIPHOTO MPUTSKCHUS.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBIeHUS BO3/IyXa B OaJIOHE IIIPHIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPaTYPhI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruM Tella B pe3ylibTaTe
Terionepeaadyu U padboThl BHEITHUX CHJI.

UccnenoBanne siBaeHUS TEIIOOOMEHa IPU CMEIIMBAHUU XOJIOAHOW U
ropsiyeu BOJbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METAIUIMYECKUM LIIJIUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIapeHUs.

Onpenenenrne OTHOCUTENBLHON BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

Paszpges 7. DinekTpuyeckne 1 MArHUTHBIE SIBJICHMS.
OnekTtpuzauust Ten. J[Ba poaa snekTpuyueckux 3apsaoB. BzaumoneiicTBue
3apspDKeHHBIX  Tel. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJIEUCTBUS

3apPsPKCHHBIX TCJI OT BEJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TCJ'IaMI/I).

Onektpudeckoe mosie. Hanpsok€HHOCTH 3iekTpudeckoro mosisd. [lpunimn
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn snexkrpudeckux 3apsmoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crtpoenne aroma. IIpoBONHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOr0 3apsa.

DJEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIECKTPHUUECKOIO TOKA.
MCTOYHMKM MMOCTOSIHHOTO TOKa. JIeMCTBHS SIIEKTPUUECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBjIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
Jis ydactka uenu. [locimenoBarenbHOE W MApAIIEIBHOE  COSAMHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrOo ToOKa. 3akoH Jlxoyns—JleHua.
DIIEKTPUUECKUE LN U TOTPEOUTENH 3IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtossHHble ~ mMarHuThl.  B3auMonendcTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJId U €ro 3HaAYeHUE I KU3HU Ha 3eMlle.
OnbiT  Opcrena. MaruuTHoe 1oj€e  3JEKTpuueckoro Toka. IIpumenenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOIO TOKa. MCMonb30BaHUE 3JIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomarHuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLUs TENl.
JIBa poa 3JIEKTPUYECKUX 3aPsIOB U B3aUMOJIEUCTBUE 3aPSKEHHBIX TEIL.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsJI0B.
[IpoBOIHUKY U JUATEKTPUKHU.
MopenrpoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHMKM TOCTOSHHOTO TOKA.
JIefCcTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIN pa3zps.
. I3mepenune cuibl TOKa aMIIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsHKeHUs. BOJIbTMETPOM.
. PeocTat u Mmara3uH CONpOTUBIICHUH.

W X N U ke WN R
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. BSaHMOﬂGﬁCTBHe IIOCTOAHHBIX MariuToOB.
. MOI[eJII/IpOBaHI/Ie HCBO3MOXKHOCTH Pa3aC/ICHUA IIOJIIOCOB Maruura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHue MarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHH.

Onbitel Dapapes.

3aBUCUMOCTh HAINpaBJICHUsS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomosl u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OneITel 1O  HAOJNIONCHUIO BJEKTPU3ALMM Tel WHAYKUHEHW U IpuU
CONPUKOCHOBEHUH.

HccnenoBaHue JOEUCTBUS DIIEKTPUYECKOrO IO HA IIPOBOJHUKUA U
JUDJIEKTPUKHU.

COopka u poBepka paboThl JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne n perympoBaHue CUIBI TOKA.

N3mepeHune u peryinpoBaHue HAIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, HMAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JMHBI, IUIONAAU MONEPEYHOrO
CEUEHMS M MaTepraa.

IIpoBepka mpaBwiIa CIOKEHUS HANPSHKEHUM IPU  IOCIENOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuia Mg CWIbI TOKa IIPU INApaJJICIbHOM COCIWHEHUU
PE3UCTOPOB.

Omnpenenenre padOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOrO TOKA, BBLACISIEMONM Ha
pe3nucTope.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYLIErO 4€pe3 JIaMIIOYKy, OT
HaIIPSKEHUSI HA HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanyie MArHUTHOTO B3aUMOJAECUCTBUS IOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMUTHOrO IMOJISI  TMOCTOSIHHBIX ~ MAarHUTOB IPU  MX
00BEIUHEHUY U PA3ACIICHUN.

HccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OUBITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOICHUCTBUSA
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HaIpAaBJIECHUS TOKa B
KaTYIIKE.

18. M3yueHue AeicTBUS MarHUTHOT O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBl O UCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
UCCIIECOBAHNE W3MEHEHUN 3HAYECHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paspnes 8. Mexanuyeckue siBJIeHUsI.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nBwxeHne. HepaBHOMepHOEe npsimoMHENHOE ABMKEeHUE. CpenHsss U MIHOBEHHAs
CKOPOCTb TeNa NPpH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMmonuHelHoe JBKeHue. CB0OOOHOE
nagenue. OnbiTel [Nanumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon m yacrora oOpauieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

[Tepsbiii 3akoH HptoToHa. Bropo#t 3akon HeroTrona. Tperuii 3akon HerotoHa.
[IpuHIMIT CynEpHO3UIIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUS.

Cuna TsOKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpPEHHE CBOOOHOTO
nageHus. JBuwkenue ruianer Bokpyr Comnima. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsixecTn.

Nmnynse tena. M3MeHeHne ummyibca. UMmynbc cuiibl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tperusi. CBsi3b dHepruu U padbotel. [loTeHIManbpHas sSHeprus Tena, MOJAHITOr0 Haj
MOBEPXHOCTHIO 3eMIIH. lIoTeHIIManbpHas SHeprus CxaTou NpyuHbl. Knnernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPIMHU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTHH.

Jemoncmpayuu.

1. HaOnroneHne MeXaHWYeCKOro ABUKEHUS TENa OTHOCHTEIBHO Pa3HbIX TeEll

OoTCcU€ra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUM ABWKEHUS OJHOIO M TOrO K€ Tema
OTHOCHUTEJIBHO PAa3HBIX TENl OTCUETA.

N3mepenune cKkopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUSI.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKECHUU
OTHOCUTENHHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJICUCTBUU TEll.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umiynbca pu B3anMOJAEHCTBUY TE.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MIPU JBUKEHUU Tela MO/ IeUCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa Jjisi pa3roHa W JajdbHEUIIIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA U TEIEHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJBXKEHHUS OpycKa WU JIBUKEHUS
[IapvKa [0 HAKJIOHHOM IJTIOCKOCTH.

Onpenenenue yCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TNpPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpeneneaue kodphuIMeHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne paboOThl CUJIbI TPEHHUS NMPU PABHOMEPHOM JBIDKCHHH Teja
110 TOPU30HTAIILHON MMOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH IMpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOT'O OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHM.

Pasznen 9. Mexanuveckue Koj1e0aHUsA U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTya. MaremMaTudeckuil U NpyKUHHBIM MasTHUKU. lIpeBpaiienue
SHEPTUU MPH KOJIeOATEIHbHOM JIBUKEHHUU.

3aryxarorue — kosneOaHus.  BoiHyxkaeHHple — kosjeOanus.  Pe3oHanc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. [IpomonbHble W
NONEpEYHble  BOJIHBL. JlMHA BOJMHBI M CKOPOCTh €€ PaclIpOCTPaHEHUS.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomKkocTh 3Byka u BbeIcOTa ToHa. OTpaxeHue 3Byka. MHOpa3Byk u
YIIBTPA3BYK.

Jemoncmpauuu.

1. HaGmronenune koneGaHuii Ten mMoOJ JNEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YOPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HaOGntonenue BoIHY ) AE€HHBIX KOJI€OaHUI U pEe30HAHCA.
PacnpoctpaneHnne npooJibHBIX U MONEPEYHBIX BOJH (HA MOZENH).
HaGmronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN pE30HAHC.
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Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHue 4YacTOoThl W Iepuoja KojeOaHUH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompezenenue 4acTOThl U IEpHOa KoeOaHUN MPY>KUHHOIO MAasSTHHUKA.
3. HccnegoBanue 3aBUCUMOCTH TEpHoJia KOeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH MepUoAa KoleOaHUi NPYKMHHOTO MasgTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOJeOaHUM Ipy3a, MOABEIICHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITBI, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTh IepuoAa  KojieOaHHid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue yckopeHusi CBOOOHOrO MajieHusl.
Pasznen 10. Dy1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.
OJIEKTPOMArHUTHOE  MOJIE.  ODJEKTpOMAarHuTHele  BOJHbBL.  CBOMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3U.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CkopocTh cBera. BoiHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIE SIBJICHMS.

JlyueBas MOJIE/b CBeETA. Hcrounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue ceera. [limockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusi cBera. llomHoe BHYyTpeHHee
oTpaxkeHue cBeTa. lcnonb3oBaHUWE TOJHOIO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOMAX.

Jluaza. Xonm sydeit B numH3ze. Onruyeckas cucrtema (¢oToarnmapara,
MUKpOCKONa M Tejeckoma. ['J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel Hptotona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(rcniepcus cBera.

Hemoncmpauuu.

[IpssMonuHeHOE pacIpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onruueckuil CBETOBO/I.

Xon myder B cCOOMpAIOIIeid TUH3E.

Xox ny4yer B pacCEenBAaIOIIEN JINH3E.

[Honyyenue n300paxkeHuil ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus doToarnmapata, MUKPOCKONA U TEIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHHUS CBETOBOIO Jiyya OT yria
naJieHus.
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2. M3yueHue xapakTepucTUK U300paxKeHus MPeIMETa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
NaJeHUs Ha TPAaHULE «BO31YX—CTEKIIO».



4. TlomyueHnue U300pakeHUIN C TOMOIIBIO COOUPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHHSI U ONTUYECKON CHIIBI coOMparoen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass Mozenb atoma. Mojens atoma bopa.
Hcnyckanue n nornomenne ceeta aroMoM. KBaHThI. JIMHEN4aTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMmma-uznydenus. CTpoeHrne aTOMHOTO
anpa. HykimonHas wmoxpens aromHoro sapa. M3orombel.  PaanoakTuBHbIE
npespanienus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEIN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a U
nenenus anep. Mcrounuku sueprun ConHIa U 3BE3.

SnepHas sHepreruka. JleWCTBUS PAAMOAKTUBHBIX H3JIYYEHUW HA JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHHUS U MOTJIOLICHHUS.

2. ChekTpbl pa3JIMYHbIX ra30B.

3. CnekTtp Bomopoja.

4. HalGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaiust uzinydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomost u onvimel.

1. HaGnroneHue CIUIOMIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE IHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTtu (1o ¢pororpadpusm).

3. M3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpPHTEILHO-00001IA0IM A MOAYJIb.

[ToBTOpUTETHEHO-0000IAIOMINKA MOYTb TIPEIHA3HAYEH JJIsI CUCTEMAaTU3aIiu
U 0000IIeHHS  NPEIMETHOrO  COACpPKAaHUSI U ONbITa  JAEATEIbHOCTH,
npuOoOPETEHHOrO NMPU M3YYEHUH BCEro Kypca (GU3UKH, a TAaKKe JJIsl TOJATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »9K3aMeHy T0 (Gu3uKe [ 00ydarouuxcs,
BBIOPABIIINUX ITOT yUEOHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTIKCHHUE MPEIMETHBIX U
METanpeMETHbIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  00ydeHUs, QopMuUpyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOCHHME HAay4YHBIX METOHOB HCCJIEIOBAHUS



SIBJICHUW TPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3UUECKUE
SIBJICHUSI, TPUMEHSA TMOJY4YEHHbIC 3HAHMWS, pElaTh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpyHIMIIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOIO pa3/elia peain3yeTrcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HAa OCHOBE TOJIYYCHHBIX 3HAHHMI pacro3HaBaTh M HAyYHO OOBACHSITH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,
UCIIO0JIb30BaTh HAYYHbBIE METOJIbl UCCIEAOBaHUS (PU3NUECKUX SIBJICHUMN, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYYECHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaubOoOee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, TPAKTUYECKOT O UCITOJIB30BAHUS PA3INYHbIX UICTOYHUKOB
SHEpPrMH Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIMPCAMCTHBIX U IIPEAMETHLIX O6paSOBaTCHBHBIX

pe3yJIbTaTOB.

B pe3ynbraTe uzydyeHus pu3NKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuarorierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) maTPHOTHYECKOT0 BOCIIUTAHMSA :

— IPOSIBJIEHUE UHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3nyecKol HayKu;

— [IEHHOCTHOE OTHOIIEHUE K JJOCTUKEHHUSIM POCCUNCKUX yUEHBIX --(PU3UKOB;

2) rpaskKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIEHHH OOILECTBEHHO 3HAUMMbBIX
U OTUYECKUX TMpoOJieM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTWKEHUM (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSITUE ICTETUYECKUX Ka4yeCTB (PU3NUYECKON HAyKHU: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKH KakK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYpBHI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NESATENbHOCTH;

S)(popmupoBanus KYJbTYPBbI 310POBbA " IMOIMOHATBHOIO
OJ1aromoJryums:

— OCO3HaHUE IIEHHOCTHM 0e30MmacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, Ba)XHOCTHU TMpaBuUi OE€30MaCHOrO TIOBEJIEHUS Ha
TpaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKHMM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

— c(pOpMUPOBAHHOCTh HaBbIKa pediekcud, NpU3HAHME CBOEro IMpaBa Ha
OHIMOKY M TaKOro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS

— aKTHMBHOE y4yacTHE B PEIICHUHM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeIbHOW  OpraHu3alluM, Topoja, Kpas) TEXHOJOTUYECKOW U



COLIMAJILHOM HANpPABJIEHHOCTH, TPEOyIOIMX B TOM 4YHCIE M (PU3HUECKUX
3HAHUMU;

e — HHTEpEC K MPaKTUYECKOMY H3yUYECHUIO MPOodecCuii, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTMYE€CKOT0 BOCIIUTAHMSA:

e — OpHUEHTAlMS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Ui PEIICHUs 3a/Jad B
00JIaCTU OKpY’KaroIed Cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKUH HX
BO3MOXHBIX ITOCJIEACTBUN JJIs1 OKPYKAIOILLIEN CPEbI;

e — OCO3HAaHHE TIOOATHLHOTO XapakTepa AKOJOTHYECKUX MPOOJIEM M MyTeH HX
pEeUICHHUS;

e 8) ajanTanum K U3MEHAIUIMMCH YCJOBHAM COLMAJIBLHOM U NPHUPOIHOU
cpelbl:

e — TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBHIMOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (U3UYECKONW HAMPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTUX,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
JeATEeNbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIie (POPMYIUPOBATH
U7ieH, TIOHATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHME JAe(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTU
buzuKy;

e — IUIAHUPOBAHHME CBOErO0 pAa3BUTHUS B MPUOOPETEHUH HOBBIX (PUIMUECKHUX
3HAHUM;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, O0IIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OIICHKA CBOUX JEWCTBUH C YYETOM BIHSHUA Ha OKPYKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MTOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoeHMsS TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocss Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJbHBIC  Y4YcOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEHCTBHS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:



BBEISIBIISAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBHEKTOB
(siBIIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH(PUKAIIMHA, OCHOBAHMS JIJIS
000011IeHNs U CPaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJTFOICHHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISITh MTPUYUHHO--CJIC/ICTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUUECKUX
SIBJICHUM U TIPOIIECCOB, JIE1aTh BHIBOJIbI C MCTIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJINUHH;

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelieHuss y4deOHoW (uznueckoi
3a/au (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Haubolee
MOJIXOIAIIETO ¢ YIETOM CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbCKie TeCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
IIPOBOJUTEH 10 CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(U3HYECKUIl SKCIEPUMEHT, HEOONBIIOE UCCIEN0BAHUE (PUIUYECKOTO
SIBJICHUS,

OLIEHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIH 3KCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYTUPOBATH 00OOIIEHHS U BBIBOJIBI IO Pe3yJibTaTam
MPOBENEHHOI0 HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWlIee pa3BUTHE  (PU3MUECKUX
MPOIECCOB, a TAK)KE BBIIBUTaTh MPEANOI0KEHHIS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ unpopmanmei:

MPUMEHSTh Pa3IUYHbIC METO/bl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orbope WHPOPMAIUM WA JAHHBIX C y4ETOM MPEMIOKEHHON ydeOHOU
dbuznyecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITEJIFHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMaIlMM W WUTFOCTPUPOBATH pellaeMbie 3a7addl  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HTHOH TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMmyHMKaTHBHBIE YHUBepcaibHbIe YueOHbIe 1edCTBUS:

B XoA€ OOCYXJAEHUs Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOil TEMBbI U
BBICKa3bIBaTh HJIEH, HAIlCJICHHbIC HA pPELICHHE 3aJaud U TOJAJCpKaHHE
0J1ar0’KeIaTeIbHOCTH OOIIEHHS ;



COTOCTABIISATh CBOM CYXACHUS C CYXICHHSIMH JIPYTHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3InIMe M CXOJICTBO MO3UIINA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABISATh PE3YIbTaThl BBHITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIEAOBAHMS, MPOEKTA);

MOHMMaTh W WCIIOJNIB30BaTh  MNPEUMYIIECTBA  KOMAHAHOW M
WHIMBUIYAIbHONH pabOThl MpH pEIIeHUH KOHKPETHOW (u3mueckon
POOJIEMBI;

MPUHUMATH eI COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ OCTIKEHHUIO: pAaclpeieNsiTh pOJNH, OOCYKAaTh IMPOILECCH U
pe3yJabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAS KAYECTBEHHOTO Pe3yabTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOHM JEUCTBHS C JPYyTUMHU
YJICHAMHA KOMAaHIbI;

OIIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSTEIHLHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTSL petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATbCSI B  PA3NMYHBIX TOAXOJAX MPHUHATHS  pElIeHUui
(MHIMBUAYaJIbHOE, NPHUHIATHE PELIEHUS B TpPYIIIE, NPUHATHE PEIICHUN
rpyNIoH);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelIeHUs] PU3NYECKON 3aauu WK
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apr'yMEHTHPOBATh NpejlaraéMble BApUAHThI PELICHUM;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh aJCKBAaTHYIO OLEHKY CUTYAllUM U IPEIIaraTh IUIaH €€ U3MEHEHHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHUS])  Pe3ylbTaToOB
JeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh (B TOM YMCIIE B XOJ BBIIIOJHEHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJICHHBIX OLINOOK,
BO3HUKILIHUX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yNbTaTa LEJIN U YCIOBUSAM,;

CTaBUTh ce0sl Ha MECTO JPYroro 4YesJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;



NPU3HABATh CBOE NMPABO HA OIIMOKY MpHU pelIeHUH (PU3NIECKUX 3a]1a4 WU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMEeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y O0YyUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUA: (PU3MYECKHUEe W  XUMHYECKHE  SBIICHHUS,
HAOJIFOICHHUE, DKCIIEPUMEHT, MOJIeNh, TUIIOTE3a, CIMHUIIBI (HU3UUECKUX
BEIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSIMOJIMHENWHOE), TPACKTOPHUS, PABHOACUCTBYIOIIASA
CUJIa, nedhopmans (ympyras, TIacTu4eckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

pasznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, HWHEPIHs,
B3aMMOJICCTBHE TEJ, PAaBHOBECHE TBEPIBIX TENI C 3aKPEIUIEHHOW OCHIO
BpallicHUs, Tepeaada JJaBICHHS TBEPABIMU TENaMH, JKHJIKOCTIMH |
razamy, aTrMoc(pepHOe JaBjeHue, IUIaBaHUE Tell, MPEBPAILCHHUS
MEXaHUYECKOW IHEPTvH) MO OMUCAHUIO MX XapPaKTEPHBIX CBOWCTB W HA
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUC;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBJICHUH B
OKpYXalollleM MHUpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBIDKCHHSI C PAa3IUYHBIMU CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUpojAe, JCUCTBUE CHIIBI TPEHUS B TIPUPOAC W TEXHUKE, BIIUSHHC
aTMOC(EpHOT0 JaBJICHUS HA KMBOW OpPraHU3M, IUIaBaHHUE PhIO, pbIYard B
TeJe YeIOBeKa, MPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3371a4y B y4eOHYIO,
BBIICTIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3NUYECKUX SBIICHUIA;
OIMCHIBATH M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIL3YS
busnueckue BeIWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSAKECTH, BEC
Tena, CWia TpeHus, AaBieHWe (TBEPIOrO Tena, S>KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, TJIEUO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOro JEUCTBUS MEXaHU3MOB,
KMHETUYECKasi M TOTEHIMAJIbHAsl JHEPrus), MPU OMHUCAHUM MPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCHOJIB3YyeMBIX  BEIWYWH, UX
0003HaYeHUs1 M €IUHULIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMM,
CTPOUTH TpaprKu N3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTEepHU30BaTh CBOWCTBA TeN, (PU3MUECKUE SBJIEHHS W IPOLECCHI,
UCIIONB3Ys TpaBUjia CIOXEHUsI CUil (BAOJb OJHOM mpsimoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumeza, NpaBUJIO paBHOBEcCHUs pbiyara (0s10Ka),
«30JI0TO€ NPABWJIO» MEXAaHHWKH, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPruM, TpPU OSTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OO0BSICHATH (PM3HUECKHUE SBIICHUSI, TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHUE n3 12
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3ydeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pematb pacy€THele 3aJadyd B 1—2 JEHCTBUSA, HCIONb3YS 3aKOHBI U
dbopmyIbl, CBs3BIBAOIIKME (DU3NUECKHME BEIUYUHBI: Ha OCHOBE aHaln3a
YCIIOBHS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIUYMHBI B (OPMYJIBI M TPOBOJIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE JJIsl PELICHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh NpPHU T[OMOIIH
($u3nYeCKuX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH POBEPSIEMOE
NpeanonoxeHue  (TUIOTE3y),  pa3inyaTb M HMHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAXOAWUTh OIIMOKA B XOJ€ OIbITa, JEJIaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaMm;

IOPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUW WIH
(du3HYecKuX CBOMCTB TEI: (bopMynHpoOBaTh IIPOBEPSIEMBIEC
MPEANONI0KEHUsA, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATh XOJ1 ONbITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBIMIOJIHATh MPSMBIE U3MEPEHUSI PACCTOSAHMS, BPEMEHHM, MacChl Tena,
00béMa, CHUJIBI U TEMIEPAaTypbl C UCIHOJIH30BAHUEM AaHAJIOTOBBIX U
nu(poBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHHs NPUOOPOB € YUYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHI;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKON BETUUYUHBI OT
JIpYrol € HCHONb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO JBIXKYLIErocs Tejla OT BPEMEHU [JBWXKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHsI OT Beca Tena, KauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOL[AAN CONPUKOCHOBEHUS TEN, CHUIIBI
YOPYrOCTU OT YAJIMHEHHS MPY>KUHbBI, BBITAIKUBAIOIIECH CUJIBI OT 00bEMa
NOrpy>kEHHOM YacTH Teja U OT IUIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUsS TEJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHMPOBAHUM Y4€OHOTO HCCIEAOBaHUS, COOMpAaTh YCTAaHOBKY U
BBITIONHITh W3MEPEHUs, CIeaysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJIC
MPENJIOKEHHBIX TAaOIuI[ U TpaduKOB, JeNaTh BBIBOABI MO PE3yJbTaTam
UCCIIETOBAHMS;

NPOBONTh KOCBEHHBIC H3MEpEeHHs] (DU3MUECKHX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH W TBEPJOrO Tejla, CHIa TPEHHS CKOJIBbKCHHS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAIOIIAs  CWja, JEHCTBYIOMAs  Ha
NOrpyXEHHOE B JKHJIKOCTh Te€NO, KOA(P(GUIMEHT TMOJE3HOTO IeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysl NPEIIOKCHHOW WHCTPYKIUHU: TIpU
BBIMIOJITHEHUN W3MEPEHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYHCIIATH 3HAYCHUE NCKOMOW BEJIMYUHBI,

coOI0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOWMCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIIUEcs COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCaHusi (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOJA, THIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, TIOPIIHEBOK HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKHUX SBICHUN U HEOOXOAMMBIC (HU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTh  WHPOPMALMIO O  MPHUMEPax)
MPAaKTHYECKOTO HUCIONIb30BaHUs (DU3MUECKUX 3HAHWKW B IOBCETHEBHOU
KU3HM 11 o0ecrieueHus 0€30MacHOCTH TPU OOpallleHUH ¢ NMpUuoopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 2KOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYLIECTBJISITh OTOOpP HMCTOYHMKOB HH(popmanuu B HMHTepHere B
COOTBETCTBHH C 33/IaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECFOIIIUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIACIATH
uHPOPMAIMIO, KOTOpas SBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUICOHBIX 3a/laHUil HAYIHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro CoaepiKaHMs, CIPaBOYHBbIE  MaTepHaIbl,
pecypchl cetn MHTEpHET, BlafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIEC KPAaTKHE MHCHMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAIHK (HU3HUIECKOTO COAEPKAHUS, B TOM



yyclie MyOJMYHO JenaTh KpaTKUE COOOUIEHUS O pe3yibTaTax NPOEKTOB
WIM Yy4eOHBIX UCCIENOBAaHUW, NpPU H3TOM TIPAMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3UMKH, COMPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IPU BBIOJIHEHUU YYEOHBIX IPOEKTOB W HCCIEAOBAHUI paCHpenenarh
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C IMOCTABJICHHBIMHU 3aJadyaMu,
CIEINTh 3a BBINOJHEHWEM IUIaHA JEWCTBUN, aJEKBATHO OIICHUBATh
COOCTBEHHBIH  BKJAJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.

K xoHiy o6yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEUIECTBA, KPUCTAIIIMYECKUE U
aMmop(HbIEe TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
BJIEMEHTAPHBIN AJICKTPUYECKUAN 3apsil, SJCKTPUUECKOE T10JI€, MPOBOJHUKHU
Y TADJICKTPUKH, TIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlornepenaya,
TEIUIOBOE PABHOBECHE, CMAayMBAHUE, KAIMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIWs, IUIaBJICHHE, KpUCTayuiM3aius (OTBepJieBaHUE), KHUIICHHE,
Temionepeaaya (TETIONPOBOAHOCT, KOHBEKIIHS, U3JIy4EHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apAJIOB, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMICTBUE MAarHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHYKIIUS)
M0 ONHCAaHWK MX XAapAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3WYECKUX SBJICHUH B
OKpYXaloleM MHpEe, B TOM Yucie (U3NYECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE U KANWULSIPDHBIE SIBICHUS B TMPHUPOJIE,
KpUCTa/UIbl B mOpupojse, u3nydeHue ColiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, DJICKTPUISCKUE
ABJICHUST B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emiin, Jpedd MoaCOoB, pOJdb MAarHUTHOTO MOJS JJIsS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UYSCKHUX
SIBIICHUIA;

ONMKUCHIBATh U3YyUYCHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3YS
bu3uYecKre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BEUIECTBA, YJEJIbHAsA TEIUIOTa



IUTABJIEHMS], yJEldbHAs TEIJIoTa NapooOpa3oBaHMs, ylAedbHAas TEIIoTa
CrOpaHHsl TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JAEUCTBUS TEIUIOBOM
MalIUHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3/1YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKA, 3JIEKTPUYECKOE HAIIPSKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YVAEIbHOE  CONpPOTUBIEHUE  BEIIECTBa, pabora HU  MOIIHOCThb
ANEKTPUUYECKOrO  TOKAa), TNpHU ONHMCAHUM TPABWIBHO  TPAKTOBATh
(¢u3nYeCKUil CMBICT MCHOJB3YEMBIX BEJIUYMH, O0O3HAUEHUS U EOUHMIIbI
¢u3nyecKux BEIWYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ IOJIOKEHHSI MOJIEKYJIAPHO-KHHETHUYECKOH TEOpPUHU
CTPOEHUS BEILECTBA, NMPUHLUII CYNEPHO3UIUN NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH OMa [ yyacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUs DJHEpPruM, IIPpU OTOM  J1aBaTh
CJIOBECHYIO (hOpPMYJIMPOBKY 3aKOHa M 3allUChIBATh €r0 MaTEeMaTHYeCKOe
BBIPAKEHUE;

OOBSCHATH (PU3NYECKHUE TMPOLECChl M CBOMCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPAKTUKO-OPHUEHTHPOBAHHOIO XAPAKTEPA: BBIABIIATH
NPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTh OOBICHEHUE U3 1—2 JTOrH4ecKuX
1aroB ¢ Omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THele 3aJayd B 2—3 JEHCTBUSA, HCIONb3YS 3aKOHBI M
(GopMybl, CBS3bIBAIOIIME (DU3UUYECKHME BEIMYMHBI: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBISTH HEIOCTATOK
JaHHBIX JUIS pEUIeHMs] 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYJIBI,
HeoOXoAuMble il €€ pelleHus, NPOBOAUTh pPACUEThl U CpPAaBHUBATH
NOJyYEeHHOE 3HaYeHUE (PU3UIECKON BETMUMHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pPEMIUTh NpH MOMOUIU
(¢u3NYeCKuX METOJI0B, MCIIONIb3Yys ONMCAHHUE HCCIIEOBAHMSI, BbIIEIATH
IIPOBEPSEMOE  NIPEIAIOJIOKEHNE, OLEHUBATh MPABWIBHOCTh IOpsJIKa
MIPOBEICHUS UCCIIEA0BaHUs, 1€TaTh BHIBOMBL;

NPOBOJAUTH OMBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUUA WIH
¢u3nyecKux CBOMCTB TelN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIiepaTypbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYUYCHHH OT I[BETa U3JIydarolled (morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIEPaTypbl KUAKOCTH U
wion@aau €€ IOBEPXHOCTH, DJIEKTpH3alus Tel U B3aUMOJEUCTBHUE
ANIEKTPUYECKUX 3apsAN0B, B3aMMOJCHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHMTHOT'O TOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA AJICKTPOMArHUTA,
CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEpPSAEMbIC MPEANON0KEHHSI, COOMpPATh YCTAHOBKY U3 MPENI0KEHHOTO
000pyIOBaHMs, ONMCHIBATH XOJT OMBITA U (DOPMYITUPOBATH BHIBOIBI,
BBITIOJIHATh ~ MPSMBIE  U3MEPEHUS  TeMIlepaTypbl, OTHOCUTEIbHOMU
BJI&JKHOCTU BO3JyXa, CWJIbl TOKA, HAIpPSIKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (DU3MUECKUX BEIWYWH, CPAaBHUBATH
PE3yNIbTAThl U3MEPEHUN C YyIETOM 33JIaHHON aOCOMIOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUUHBI OT
JIpYro ¢  MCHOJb30BaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTD
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAU IONEPEYHOrO
CEUEHUS U yJIeIbHOTO COMPOTHUBJIEHHUS BEIIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO Yepe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha MPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEAOBATENIBHOTO M  MAapajuleIbHOTO COEIMHEHUN
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUs, CleAysd MNPEeIOKCHHOMY IUIaHy, (UKCHUpoOBaTh
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH B BHJE TaOiaull U Tpadukos,
JienaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJUTh KOCBEHHBIE W3MEpeHus (u3ndyeckux BenuunH (yaelbHas
TEMIOEMKOCTh  BEILECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATH U3MEPEHHUs, COOUpaTh
AKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAysl NMPEMJIOKEHHON MHCTPYKUHH, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBIL;

coOI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHbIM
000pyAOBaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHUCIIE:
CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKONM DSHEPTUH, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HATPEBATEIBHBIC AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MpEAOXPAHUTEIH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTENb OCTOSHHOTO TOKA),
UCIIONB3Yys 3HAHUS O CBOMCTBaX (PU3WUYECKUX SIBJICHUN M HEOOXOIUMBbIC
buznyueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOIMCTBA WU HU3MEPUTEIbHbIC
npuboOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KHUIKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUraTeib BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUUYECKHUX



Henen ¢ MmocjaeaoBaTeNbHbIM U MApaUIebHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;
OPUBOJIUTHL  HpuUMepbl  (HAXOauTh  MHGOPMAIMIO O  MNpUMEpax)
NPAaKTUYECKOTO HCIOJb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HU A1 oOecriedeHusi 0€30MacHOCTH MPHU OOpalieHnH ¢ MpuOopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTMYECKOTO ITOBEAECHUS B OKPYIKAIOILEH Cpee;

OCYIIECTBJISITh TOUCK HMHPOpMANuud (PU3NYECKOTO COJEpKaHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW W IYTEM CpaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIACNIATH  HMH(POpPMAILIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYHUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBINOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTEpHAIbI,
pecypcel cetr MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpPKAaHMsS, B TOM YHUCJIE MMYOJIMYHO NPEJCTaBIATh PE3YJbTaThl
IIPOEKTHOW WJIM HCCIENOBATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCTIOJb30BaTh M3YUCHHBIM TOHATUHHBIA ammapar Kypca (PU3UKH,
COIMPOBOXK/IaTh BBICTYIVIEHHE MIPE3CHTALINEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (DU3MUECKUX
IPOLIECCOB PACTPEAETATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMHU 3a/1a4aMU, CJIEIUThH 3a BBINOJIHEHUEM IUIAHA JEUCTBHUI U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHbIM BKJIAJa B
JEATENbHOCTD IPYIIIBI, BEICTPANBATh KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3peliaTth KOH(IUKTHL.

K xoHIy 00yueHus B 9 KJacce npeaMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPAeKTOPHUSI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHHMS, JehopMarius
(ympyrasi, miacTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIHHOE YCKOpPEHUE,
HEBECOMOCTb M TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIIO,
HEHTP TSHKECTU TBEPIOTO Tela, PaBHOBECHE, MEXaHUYECKHE KOJIEOaHUS U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaJTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUS U TOIJIOLICHUs, ajibda-, OeTa- U raMmma-u3IydeHus,
W30TOMbI, SI/ICPHAS DHEPTETHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUYKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUXKEHUE, CBOOOJHOE
najieHue Tell, pABHOMEPHOE JIBUXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJl, pEaKTUBHOE JBIKEHUE, KoieOaTelbHOEe ABM)KEHHE (3aTyXawllue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKCHUE
3ByKa, NPSIMOJMHEWHOE pacnpOoCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEN0oro cBeTa B
CHEKTp M CIOXEHHE CIEeKTPaJbHBIX LIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAsl PaJHMOAKTHBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3TTy4YEHHUs) TI0 OTMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3UUECKUX  SBJICHUH B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHS B NPUPOJE:
NPUIUBBI M OTJIUBBI, BIKEHUE TutaHeT COTHEUHOM CUCTEMBbI, PEaKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIIOrMUECKOe IEHCTBHUE BHIUMOTO,
yIbTPa@UONIETOBOrO W PEHTTEHOBCKOI'O HW3JIYYEHHM, €eCTECTBEHHbIN
panvoOaKTUBHBIA (POH, KOCMHYECKHE JIy4M, DPAJUOAKTUBHOE W3JIy4ECHUE
OPUPOIHBIX MHHEPAJIOB, JCHCTBHE pPAJUOAKTHBHBIX HW3ITy4YE€HUH Ha
OpraHU3M YeJOBEKa), MPHU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHY10, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKM) (DUUUECKUX
SIBIICHU;

OIKCHIBATh U3yYEHHBIE CBOMCTBA TN M (PU3NUECKUE SIBICHUS, UCTIOIb3YS
¢usnyeckne BETWYMHBI (CpeIHSsI W MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM [JBHKEHHM, YCKOPEHHE, MEpEeMEIleHUE, IMyTh, YIJoBas
CKOpOCTb, CHUJIa TpPEHUs, CWIa YIOPYTOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOrO TMAJEeHUsl, BEC TeJa, HUMIYJIbC TEJIa, HWMILYJIbC CHUJIbL,
MexaHu4eckass padoTa M MOIIHOCTb, MOTEHLMANIbHAs SHEpPrus Tea,
HOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLUANIbHASI SHEPTUs CxKaTOU
OpYXUHBI, KHHETHYECKash JHEprus, IOJHAas MEXaHM4YecKas >SHEprus,
NEpPUOJ U YacToTa KojieOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIIEHUS CPE/bl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HUCIHOJIb3YEMBIX BEIUYHH,
00O3HAaYeHUs W EIUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMHU BEIUYMHAMU,
CTPOHTH IpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCTIOJIBb3YSl 3aKOH COXpPAHEHUS SHEPIHH, 3aKOH BCEMHPHOTO TATOTEHMS,



OPUHLUIT CYMEPHO3UIMH CUJI, TPUHIUI OTHOCHUTEIbHOCTH [ ammies,
3akoHbI HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPETOMIICHUS] CBETa, 3aKOHBI COXPaHEHHsI 3apSA0BOTO U MacCOBOTO YHCEN
OpU SJCPHBIX pPEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIHIChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TMPOIECCHl M CBOWCTBAa TEl, B TOM YHCJIE U B
KOHTEKCTE CUTyallMi NMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBSCHEHHE U3 2-3
JIOTUUECKHX IIAroB C OMOpOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

pemaTte pacy€THple 3ajayd  (OMMparolUecss Ha cucremMy u3 2-3
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (HU3HMUECKUE
BEIMUMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a/Jayd 3alHChIBaTh KPAaTKOE
yCIIOBHUE, BBISBIATH HEAOCTAIONIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOAUTH Pacu€Thl U
OLIEHUBATh PEATUCTUYHOCTh TMOJYYEHHOIO0 3HaueHus (HU3NuecKoi
BETMYUHBIL

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEHINTh MPU TOMOIIH
¢u3nYecKux METOJIOB, MCIIONIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IpOBEpSIEMOE  TMPEANOIO0KEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHHUSI  HWCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUH WIH
(u3nUecKuX CBOWCTB Tell (M3y4yeHUEe BTOpPOro 3akoHa HproTOHA, 3aKOHa
COXpaHEHHUSl DHEPruH, 3aBHUCHMOCTh Teprojaa KoieOaHWUW MPYKMHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, MPSMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pas3ioxeHne Oenoro cBera B CIEKTP, M3YUYCHHE CBOWCTB M300pakeHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300paXeHHsI TMpeaMeTa B COOMparomien
JUH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3JIYUYCHHUS):
CaMOCTOSITEJILHO ~ COOMpaTh YCTAHOBKY W3 U30BITOYHOTO Habopa
o0opynoBaHUS, OMHCHIBaTH XOA  OMNbITA U  €ro  Pe3yJbTaThl,
(bopMyIIUpOBaTh BHIBOJIBL;

IPOBOJNUTH MPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX M3MEPEHUH, onpenenss
cpeaHee 3HAUYCHHE H3MepsAeMoil BenuyuHbl ((POKYCHOE paccTOsHUE
coOuparouiell JuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba HU3MepeHus
(M3MEepUTENBHOTO MPUOOpPA);

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKHUX BEIMYMH C
UCIIOJIb30BAaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHU



P PABHOYCKOPEHHOM [BHKEHHHM O€3 HaydalbHOM CKOPOCTH, Mepuoaa
KOoJIeOaHMl MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIjla MaJeHus U yria MpeloMJIeHUs OT yria
NaJCHus1): IUJIAaHUPOBATh HCCIIEIOBaHUE, CAMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pE3yNbTaThbl MOJYYEHHOM 3aBHCHMOCTH
(bU3UYECKUX BEIUYUH B BHUAE TaOMUIl U rpadUKOB, JI€JaTh BBIBOILI IO
pe3yJpTaTaM MCCIIeI0BaHuUs;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHsis
CKOPOCTh M YCKOPEHHE Teja IpU PABHOYCKOPEHHOM JIBH)KCHMH,
YCKOpEHHE CBOOOJHOTO MaJieHUs, XECTKOCTh MPY>KUHBI, KOADPUIMEHT
TPEHUs CKOJBXKEHUS, MEXaHMuYeckas paboTa M MOIIHOCTh, 4acToTa MU
nepuoJ KoieOaHWid MaTeMaTHYeCKOro W MPYKUHHOIO MAasTHHUKOB,
ONTHYECKass Ccujila CcoOWparomed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M
BBIMOJHITh U3MEPEHMS], CIIeAYs NPEUIOKEHHON MHCTPYKLIHHU, BBIYUCIIATH
3HaYCHHE BEJIMYMHBI U AHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOI0IaTh MpaBuiia TEXHUKU 0€30MacCHOCTH IpH paboTe ¢ J1abopaTopHbIM
000OpyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TIPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJEIEH:
MaTepHallbHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTIO Spa;

XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS HM3YUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONucaHud (B TOM YHUCIE:
CHMJIOMETP, JATUYUKHU IIOJOKEHUS, PACCTOSIHUS U YCKOPEHHS, PpaKera,
9XOJIOT, OYKHM, MEpUCKOIl, QoroanmnapaT, ONTHUYECKHE CBETOBOJBI,
CIEKTPOCKOMN, JO03UMETp, Kamepa BuibcoHa), HCIONB3Yys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAuMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB
IpU pEUIEHUU Y4eOHO--NIPAKTHUYECKUX 3a/1ay, ONTHUYECKHE CXEMbl IS
HOCTPOEHUS N300paKeHU B IIIOCKOM 3epKajie U coOuparomien J1H3e;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  HMHPOpPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUYECKUX 3HAHUH B IMOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHrs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0pOBbS U COOJIIOEHUS
HOPM 3KOJIOTMYECKOT0 TOBEAECHUS B OKPY’KaIOILEH CpeEE;



OCYIIECTBJISITh MOMCK HHPOpMaUUd (QU3NYECKOrO0 COAEpKAHHUS B
WNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYS MOUMCKOBBIN 3aMpOC, HAXOIUTh
NyTH OINpEAeSeHUs JOCTOBEPHOCTH MOJYyYeHHONW MH(OpMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JOIOJHUTEIBHBIX NUCTOYHUKOB;

UCTIOJIb30BaTh MPH BBINOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTEpHAJIbI,
pecypcel cetn MHTEpHET, BiageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBanus HH(POPMAIIUU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpMAaIlUM W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJIEp KaHMUS,
nyOIMYHO TPEJCTABIATh PE3yJIbTAaThl IPOEKTHOW WM UCCIIE0BATENbCKON
JNEATENIbHOCTH, NPU  3TOM TIPAaMOTHO  HCHIOJB30BaTh  W3YYEHHBIU
NOHATUHHBIM anmapaT HM3y4yaeMoro pasjena (U3HKA W CONPOBOXKAATh
BBICTYIJICHUE TMpE3eHTalell ¢ Yy4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konun4yecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Kontpoabnbie  IlpakTnueckue (1upp )
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zpnen 1. @usuka u e€ posib B IO3HAHUHU OKPYIKAKOIIET0 MUPA
bu6numorexa [IOK
1.1 o - 2 0 0
YSHKE = HayKa O NPHPOAE https://m.edsoo.ru/7f416194
b K
1.2 ®U3UYECKUE BEITUINHBI 2 0 1 nomorexa 1O
https://m.edsoo.ru/7f416194
bu6nunorexa [IOK
1.3 E i 2 0 1
CTE€CTBEHHOHAYYHBI METO/1 MIO3HAHUS hitps:/m.cdsoo.r/7f416194
HToro no pazneny 6 0 2
Pasnean 2. IlepBoHayajibHbIe CBeACHUS 0 CTPOCHHHU BellecTBa
bubmuorexa [IOK
2.1 C 1 0 0
TPOCHHE BeIECTBa https://m.edsoo.ru/7f416194
’9 JIBr>KeHHEe U B3aMMOJICHCTBHE YaCTHI] ) 0 | bu6nuorexa LIOK
’ BEIIECTBA https://m.edsoo.1u/7f416194
bu6nunorexa LIOK
2.3 Ar 2 0 0
PETATHEIC COCTOARMA BEIECTRA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5 0 1
Pa3znen 3. /IBuskeHune U B3auMoeCTBUE TeJl
bu6nmorexa [IOK
3.1 M 3 0 0
CXAHITICCROC ABIDKCRHC https://m.edsoo.ru/7f416194
3.2 HNuepuums, macca, IIOTHOCTh 4 0 1 bubmuorexa [JOK




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

bu6nmoreka [IOK

. .B 14 2
3.3 Cuna. Brer cun https://m.edsoo.ru/7f416194
Hroro mo pasgeay 21 3
Pa3znea 4. /laBiienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 Hasnenue. [lepenava naBneHus TBEPILIMHU 3 0 bubnmnoreka [JOK
' TEJIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6nuorexa LIOK
4.2 0
HaBrenue suxocth > htps://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
. 0
4.3 Atmocheproe rasrenue 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTHU U Ta3a HA MOTPYKEHHOE B 7 3 bubnnorexa [IOK
' HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no pa3neny 21 3
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bubnuorexa LIOK
1 Pa6 1
> aboTa I MOMHOCTE 3 https:/m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 IT 5 1
POCTLIC MEXAHHSMBI https://m.edsoo.ru/7f416194
bu6nuorexa LIOK
. M 4 1
>3 CXAHHICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro nmo pasgeay 12 3
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 11O 68 12

ITPOI'PAMME




8 KUIACC

KouauyecTBo 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3/ieioB U TeEM uudgpoBbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uuhp )
NMPorpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. TensioBble siBa1eHUs
bubnaunorexa LIOK
1.1 I 0 0
Crpoenue 1 CBOiiCTBA BemiecTsa 7 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 3
CTITOBBIC MPOTECCRT https://m.edsoo.ru/7f4181ce
HToro no pa3zaeny 28 1 3
Pa3pnen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DNeKTpUYECKHe 3apsiabl. 3apsHKEHHBIE Tella U 7 0 | bubnmnorexa [JOK
' MX B3aWMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.2 IT i I 20 1 7
OCTOAHHBII SICKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.3 M 6 1 1
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
2.4 4 0 0
IMICKTPOMArHHTHAA HHAYKIE https://m.edsoo.ru/7f4181ce
Hroro no pa3zaeny 37 2 9
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 11O 68 3 1

ITPOI'PAMME




9 KVIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne n/m P Kontpoabusie | IlpakTuyeckue (mudpp )
NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
1 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' O CaHUsA https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
1.2 B3aunmoneiictue Te 20 1 3
MMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmmnorexa IHOK
1.3 3aKkOoHBI COXpaHe 10 0 3
HBI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
HToro no pazgeny 40 1 7
Paznen 2. MexaHuveckue Kojae0aHusi M BOJTHBI
bubmunorexa IHOK
2.1 MexaHn4eckue KoJieOaHus 7 0 3
https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CHAHITICCRAC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pa3neny 15 1 6
Paznen 3. DiieKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJHbI
31 DJIeKTPOMArHuTHOE TOJIE U 6 0 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pa3zaeny 6 0 2
Pa3znen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI paCpOCTPAHECHUSI CBETA 6 0 2 bubnuorexa [IOK




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

but6mmoreka [IOK
4.2
JIMH3BI U ONITHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa LIOK
4. P 2
3 a3JoXeHue O0eJoro CBeTa B CIEeKTP 3 hitps://m.cdsoo.rw/764 1ada6
Hroro no pasgeny 15 7
Pa3nea 5. KBantoBble siBi1eHus
bubmmnorexa IHOK
5.1 Hcnyckanue U NOrJIoLEHUE CBETA AaTOMOM 4 1 hitps://m.cdsoo.rw/7f4 1 ada6
but6mmoreka [IOK
32 (TpoCHHE aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmmnorexa IHOK
. A 1
5.3 JIEpHBIC PEaKLIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17 3
Pa3nea 6. [loBTopnTebHO-00001a101IMIiI MOYJIb
6.1 [ToBTOpenue n 0000IIEHUE CONEPIKAHUS 9 ) bu6mmoteka [IOK
' Kypca ¢usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pa3neny 9 2
OBHIEE KOJIMYECTBO YACOB 11O 102 7

ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

®duswnka, 7 knacce/ [epeimkua .M., iBanoB A.W., AkiimoHepHOE 00111€CTBO
«M3narensctBo «IIpocBelieHue»;

®dusuka, 8 kinacce/ [epoimkun .M., Banos A.W., AkiimoHepHOE 00IIECTBO
«M3parenscTBO «lIpocBelieHuey;

®usuka, 9 knacc/ [leppiukun U.M., I'ytauk E.M., MIBanos A.N., IlerpoBa
M.A., Axumoneproe obmectBo «M3natenbctBo «lIpocBemenney;

A. B. [Iéppmmkua CoopHuk 3a1a4 1Mo ¢pusuke 7-9 kmacc.

METOINYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

Huxkudopor I'. I'. U3yuenue pu3nku Ha OCHOBE HAYYHOT'O METO/Ia TTIO3HAHUS.
7 xnmacc MockBa M3znarensctBo «IIpocBenienne» 2021;

®unonosuu H. B. ®usuka. 7 kiacc. Meroauueckoe nocooue. Mocksa
N3narensctBO «/Ipodar» 2021;

®unonosuu H. B. ®usuka. 8 knacc. Meroanueckoe nocodue. duszuka. 9
knacc. M3parensctBo «/Ipoda» 2021;

I'yrauk E.M. YepnukoBa O.A. ®uzuka 9 kinacc. Meronndeckoe nocooue.

Mocka U3aatensctBo «IIpocBemienue» 2021;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCbBI CETU HHTEPHET

https://resh.edu.ru/

http://class-fizik.ru/shiv.html
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-onlayn-

uroki/
https://videouroki.net/blog/fizika/2-free _video/4/
https://infourok.ru/biblioteka/fizika/type-55
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