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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o Qu3uke Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWs COCTaBlieHA HAa OCHOBE
MOJIOKEHUH M TpeOOoBaHMH K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTeIbHOM
nporpaMmsbl, npezactaBieHHbIXx B @I'OC OO0, a takxke ¢ y4€toMm ¢enepanbHoil paboyeil mporpamMmmbl
Bocniutanus v Konuenmuu npenoiaBanus yueoHoro npeamera «duznkay.

Conepxanue mnporpaMMbl 1o (PU3MKE HAIpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOyYaroIUXcs M OpraHu3alUi0 U3y4yeHHs (QHU3UKH Ha JAeATelIbHOCTHOM ocHoBe. B
porpaMMe Mo (HU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro MpeaMeTa B pealu3alud TpeOOBaHUMN
OI'OC OOO K IUTaHUPYEMBIM JMYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM OOY4eHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBbIX Y4Y€OHBIX NpPEAMETOB Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpelesieHue yueOHOro Marepuaia 1o rojaM o0y4eHus
(mo xnaccam), mpeayiaraeT NPUMEPHYIO IOCIEJOBATEIBHOCTh M3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHS IPEIMETHOTO COAEP)KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOLINXCS.

[Iporpamma mo ¢usuke paspaboTaHa C IENBI0 OKa3aHUS METOAMYECKOW IMOMOIIM YYUTENI0 B
CO37aHUU paboUelt MPOrpaMMBbI IO Y4EOHOMY TIPEAMETY.

Ousnka SABISIETCA CHCTEMOOOPA3YIOMIMM JJIsi €CTECTBEHHOHAYYHBIX Y4YEOHBIX IIPEIMETOB,
MOCKOJIBbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U ABJICHUM, N3ydyaeMbIX XUMHUEH, Onosiorueii,
acTpoHOMHEW ¥ (U3MUECKON reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
IpefocTaBiseT Haubosee sicHble 00pa3lbl MPUMEHEHUSI HAYYHOI'O0 METOAA MO3HaHMs, TO €CTh crocoda
MIOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa U3 IMIaBHBIX 33/4a4 (puU3nyeckoro o0pa3oBaHUs B CTPYKType 00IIero oopa3oBaHMsl COCTOUT B
(hopMHUPOBAHUN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpECa K HayKe y 00ydaronuxcsl.

W3yuenne ¢u3ukn Ha  0a30BOM  ypOBHE  NpEANONaraeT  OBJAaJACHUE  CIEIYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

®HAay4YHO OOBSICHSATD SBJICHHUS;

® OLICHUBAThH M IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHNUS;

e IHTEPIIPETUPOBATh JaHHBIE M HCIIOJIb30BaTh Hay4yHbIE JOKA3aTENbCTBA Ul IOJIyYEHUS
BBIBOJIOB.

Henu n3ydenus ¢Gu3MKU Ha ypoBHE OCHOBHOTO oOIiero obpazoBaHus omnpezencHsl B KoHnenuuu
npenojaBaHusi ydyeOHoro mpenMera «®usuka» B 00pa3oBaTeibHBIX Opranumsaunuax Poccuiickoit
denepanuy, pealn3ylOIUX OCHOBHBIE 001€00pa3oBaTeNbHbIE MPOTrPAMMBbI, YTBEPXKIEHHOW pelieHueM
Konnernn MunuctepctBa mpocBenieHus: Poccuiickoit ®enepanuu (mpotokon ot 3 mekadbps 2019 r. Ne
[1K4BH).

Henu uzyyenus ¢pusuku:

e mpuoOpeTeHne MHTEpeca U CTPEMIICHUS] O0YYaOUIMXCsl K HAYYHOMY M3YYEHHUIO MPHUPOJIBI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUH O HAyYHOM METOJE€ MO3HAHUS W (HOPMHUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAayYHOI'O MHUPOBO33PEHHUS KAK pe3yjbTaTa M3y4EHHUs OCHOB CTPOEHHUS MaTepuH U
(GyHIaMeHTaJIbHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE MPEACTABICHUN O POy GU3UKH JJIs1 Pa3BUTHA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHIA;

® pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymiei mNpodeccHoHaTbHON IesITeIbHOCTH,
CBSI3aHHOMW C (PM3UKOM, MOATOTOBKA K JlajbHEHIIeMy 00yUeHHIO B 3TOM HallpaBJICHUH.

JlocTmkeHne 5THX LeJedl mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOrO oOIIero oOpazoBaHUs
o0ecrieunBaeTcs pelIeHUEeM CIeIYIOIUX 3a4ay:

e [puoOpeTeHHWe 3HAaHUM O JAUCKPETHOM CTPOEHUM BELIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

e [puoOpeTeHHe YyMEHHUH OIUCHIBaTH W OOBACHATH (U3UUECKUE SBICHHUA C HCIIOJIb30BaHHEM
MOJTYYEHHBIX 3HAHUN;

® OCBOGHME METOAOB pEIICHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIHOJIb30BaHUEM (DU3MUYECKUX
MOJIE€NIEH, TBOPYECKUX U NPAKTUKOOPUEHTUPOBAHHBIX 3aa4;



® pa3BUTHE YMEHMI HaOIIOAATh MPUPOAHBIE SIBJICHUS M BBINIOJHATH ONBITHI, JaOOpaTOpHbIE pabOTHI U
SKCTIIEPUMEHTAIBHBIC UCCIICOBAHMS C UCTIOJIB30BAHUEM U3MEPUTEIBHBIX TPHOOPOB;
e ocBOoecHHE MPUEMOB PabOTHl ¢ MH(pOpMaNel (PUINIECKOTO CONIep KaHUs, BKIOYas UH(POpMAIHIO O
COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, aHATU3 U KPUTUUECKOE OIICHUBaHHE HH(POPMAIIHH;
® 3HAKOMCTBO cO cdepamMu Tpo(ecCHOHATBLHON NESITENIbHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMHU HA JOCTIKEHUSAX (PU3NUECKON HAYKH.
Ha m3yuenue ¢pusnku (6a30BbI yPOBEHB) HA YPOBHE OCHOBHOT'O 00IIETO 0OPa30BaHUS OTBOTUTCS
238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B He/iel0), B 8 kinacce — 68 yacoB (2 yaca B HeJe0), B 9
kiacce — 102 gaca (3 gaca B HeJeIo).

[Ipennaraemprii B mporpamMe mno ¢(usuke mnepeueHb J1ad0opaTOpHbIX pabOT U OIMBITOB HOCUT
PEKOMEHATENbHbIA XapakTep, YUUTENb JeNaeT BHIOOP MPOBEIACHUS JTa0OPaTOPHBIX pabOT M OMBITOB C
yu4€TOM MHJMBUIYAJIbHBIX OCOOEHHOCTEH O0Oydaroluxcs, CIHCKa O3KCHEPUMEHTANbHBIX 3aJaHUM,
IpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJAapCTBEHHOTO 9K3aMeHa 10 (HU3HKeE.

COJAEP/KAHUE OBYYEHUA
7 KIIACC

Pa3nes 1. ®Pusnka u e€ pojib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®uznka — Hayka o npupoje. SBnenus npupoasl. usndeckre sBICHUA: MEXAaHUYECKUE, TEIIOBBIE,
3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckue BeIUUUHBL. M3Mepenne gusnyeckux BennuuH. Ousnyeckue npudopsl. [lorpemHocts
n3MepeHul. MexxyHapoaHast CUCTEMa €UHULL.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKHW H3Yy4arOT HpuUpoly. EcTecTBeHHOHAay4HBI METO[
MO3HAHUA: HAOJIIOJCHHE, IMOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABIDKCHHE THUIIOTE3, SKCIIEPUMEHT IO
IpOBEpKe TUMoTe3, 00bsiAcHeHHne HaOmonaeMoro siBieHus. Onucanue QpU3NYECKUX SBICHUN C MOMOUIBIO
MOJEJIEH.

emoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, SJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpuOOPHI U MPoLIeypa MPSMBIX U3MEPEHUIN aHAIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopusie pabomot u onvimel.

OnpeneneHne LEHbI JEICHUS IKAIbl U3MEPUTEIHLHOTO MPUOOpAa.

N3mepenue paccTosHMM.

N3mepenune 00bEMa KUAKOCTU U TBEPOTO TEa.

Onpenenenue pa3MepoB MajbIX Tel.

N3mepenne temnepatypsl Py NOMOLIU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIEPATYPHI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE T'MIOTE3bI: NAIbHOCTh MOJIETA IIAPHKA, MYLIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOJIbIIE BBICOTA ITYCKA.

Pa3nea 2. [lepBoHayajibHble CBeJeHHS O CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIIME JAUCKPETHOE
CTPOCHHE BEILIECTBA.

JBrxenue yactuil BeuiecTBa. CBA3b CKOPOCTH JBUXKEHHUS YAaCTHI] ¢ TeMrepatypoi. bpoyHoBckoe
nBukeHue, 1uddysus. BzanmoaeiicTBrue 4acTull BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOSHHUE Ta30B, KHUAKOCTEH W TBEPABIX (KPUCTATUIMYECKUX )
Ten. B3aumocBsA3p MeXAy CBOMCTBAMH BEIIECTB B pa3HbIX AarperatHbIX COCTOSHUAX W HX
ATOMHOMOJIEKYIISIPHBIM CTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JABHKEHHS.

2. HaGmogenue nuddysun.

3. HalGmroneHwue siBiieHUN, OOBSICHSIFOIIIMXCS TPUTSKCHUEM WU OTTAIKMBAHMEM YaCTHUI] BEIICCTBA.

Jlabopamopnuie padbomul u onvimel.

1. Oruenka quameTpa aToMa METOJOM PSAOB (C HCTOIb30BaHuEeM (poTorpaduii).

2. OnbIThl 1O HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OmbITB IO OOHAPYKEHUIO ACHCTBHSI CHII MOJICKYJISIPHOTO MPUTSIKECHUS.

ook wdpE



Pa3znen 3. /IBukenue u B3aumMojeiicTeue Tel.

Mexanuyeckoe ABuxkeHue. PaBHOMepHOoe u HepaBHOMepHoe BikeHHe. CkopocTb. Cpennss
CKOPOCTh IMPU HEPABHOMEPHOM JIBIDKCHHH. Pacuét myT 1 BpeMEeHH JIBHKCHHUS.

SBnenue mHepnuu. 3akoH HMHepuUMU. B3aumonelcTBHe TeNl KAk NPUYMHA W3MEHEHHUs CKOPOCTH
NBIDKEHUS Tell. Macca kak Mepa HWHEpTHOCTH Tena. IlmoTtHocTs BemectBa. CBsA3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIEeCTBA.

Cua Kak XapakTepucTHKa B3auMoaencTBus Tesl. Cuiia ynpyroct u 3akoH ['yka. M3amepenue cuibl
C MOMOUIBI0 AMHAMOMETpA. SIBlIeHHE TATOTEHUS U cuiia TspkecTdu. Cuila TSKECTH Ha JAPYTHX IUIaHeTax.
Bec Tena. HesecomocTh. CnokeHre CHII, HAMPABJIEHHBIX MO OJHOM NpsiMoi. PaBHOIEWCTByrOIAs CHII.
Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHUe MoKosl. TpeHre B Mpupojie U TEXHUKE.

Jemoncmpayuu.

Hab6nronenrne MexaHN4ecKoro JBUKEHUS Tea.
M3MepeHne CKOpOCTH MPSIMOJIMHEHOTO JIBUKECHHUS.
HabGnronenue siBieHust THEPLIUHU.
Habumtoienne u3MeHeHusi CKOpOCTH NP B3aUMO/ICHCTBUU Tell.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEIL.
CrnosxeHue cuil, HapaBJIEHHBIX 110 OJTHOU MPSIMOH.
ﬂaﬁopamopnue padomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMKEHHMS (IIapuka B KUAKOCTH, MOJEIH
3JIEKTPUUYECKOTO aBTOMOOWIISL U TaK Jlajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKJIIOHHON TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOIO Tea.
4. OnbITel, AEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTshkeHHs (nedopMalnu) MPYKHHB  OT
MIPUIIOKEHHOM CHUIIBI.
5. OmnbIThl, AEMOHCTPHUPYIOIINE 3aBUCIMOCTh CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella U Xapakrepa
COIPUKACAOIINXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjieHne TBEPABIX TeJ, dKUIKOCTEH W ra30B.

HaBnenne. CrocoObl yMEHBIICHUS U YBEIMYECHHS JaBieHus. JlaBieHue rasza. 3aBUCUMOCTh
JaBJICHHsS raza OT 00bEMa, Temmnepatypsl. [lepenaya gaBneHus: TBEPABIMHU TeNaMU, KUIKOCTSIMHU U Ta3aMHU.
3akon [lackams. [lneBMaTnyeckue MalIMHBL 3aBUCHUMOCTb JAaBJICHUS JKUIKOCTA OT TJIyOWHBI.
IMunpocratuueckuii mapagokc. CooOriaromuecs cocyabl. [ uapaBnuyecKkue MeXaHu3Mbl.

Atmocdepa 3emin U atMocdepHoe aaBieHue. [[pUYMHBI CYIIECTBOBaHUS BO3MYIIHOW OOOJIOYKH
3eminu. OnbiT Toppuyeniu. M3mepenue atmochepHoro naBineHus. 3aBUCUMOCTh aTMOC(HEPHOTO AaBICHUS
OT BBICOTHI HaJl ypoBHEeM Mopsi. [Ipubops! 115 m3mMepenust aTMoc(epHOTro JaBICHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX Tello. BeITankuBaromiasi (apxumenoBa) cuia.
3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.

o UTE WM

wmn

1. 3aBucUMOCTb J1aBJICHHS Ta3a OT TEMIIEPATYPHI.

2. llepenaua naBiaeHMs )KUJKOCTBIO U Ta30M.

3. Coobmaromuecs CoCy/bl.

4. TunapaBnuyecKuit mpecc.

5. IlposBrienue neicTBust aTMOCHEPHOTO TABIICHHUS.

6. 3aBUCHMOCTH BBITAJKUBAIOUICH CHIBI OT 00BbEMa MOTrPYXKEHHOM YacTU Tela M IJIOTHOCTH
KHUIKOCTH.

7. PaBeHCTBO BBITAJKMBAOIIEH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcioBue Iu1aBaHus TeJ: IUIABAHWE WJIM TOTPYXKEHUE Tel B 3aBUCUMOCTH OT COOTHOIIEHUS

IJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopnuie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOW B KHUAKOCTb YacTH
Tena.

2. OmnpeneneHue BHITATKUBAIONICH CHIIBL, ICHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHIIBI, JAEUCTBYIOIIEH HAa TEIO B YKUAKOCTH, OT
Maccsl Tena.

4. OrnpIThl, J€MOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLICH CHIIbI, JEHCTBYIOIIEH Ha TeIo B
AKHUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTb YaCTH T€Ja U OT MJIOTHOCTU KUAKOCTH.



5. KonctpynpoBanue apeoMerpa WIM KOHCTPYHMpOBaHME JIOJKM U  OIlpejaeleHHe €€
IPY30II0ABEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. JDHeprus.

Mexanunueckasi pabora. MOITHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[lpumeHeHune mpaBuila paBHOBeCcHs pbluara K OJoky. «3oijoroe mpaBuio» mexaHuku. KIIJ[ mpocTbix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamenue oqHoro Buzaa
MEXaHWYECKOW SHEPTUU B IPYroi. 3aKOH COXPAaHEHMS SJHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepsl NpPOCTHIX MEXaHU3MOB.

Jlabopamopusie padomot u onvimel.

1. Omnpenenenue paboOThl CHIIBI TPEHUsS NMPH PABHOMEPHOM JABMKEHHM Tella MO FOPU30OHTAIBHOU

MTOBEPXHOCTH.

2. HccnenoBaHue yCciIoBHI paBHOBECHS phlyara.

3. Uamepenune KIIJ] HaKIOHHO MIOCKOCTH.

4. H3yueHue 3aKoHA COXpaHEHUS MEXaHUYECKON YHEPTHUH.

8 KVIACC

Pa3znen 6. TenioBble siBJIeHHS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KMHETHUECKOM TEOpHUH CTPOEHHs BelecTtBa. Macca u
pasmepsl  aTOMOB M MOJEKYIL OnbITHI, MOATBEPKIAIOIINE OCHOBHBIE  TOJIOXKECHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mopnenu TBEPAOTrO, JXUIAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammudeckue u
amopHubie Tena. OOBsICHEHHE CBONCTB Ta3oB, >KMIKOCTEH M TBEPABIX TEl HAa OCHOBE MOJIOKEHUMN
MOJICKYJISIPHO-KUHETUYECKOM Teopun. CMauynBaHME W KaNWUIAPHBIC sBIICHUs. TeruioBoe pacimpeHue u
cKaTHe.

Temmnepatypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABHKEHUS 4acTUll. BHyTpeHH:s
sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEH SHepruu: Temionepefadya M coBeplieHue padoTol. Bumbl
TEIJIONEePEeIaui: TETUIONPOBOIHOCTh, KOHBEKITHUS, N3TyUEHHE.

KonnuectBo Temnotel. YenbHas TEIIOEMKOCTh BEIIeCTBa. TemIo00MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHHE TerIoBOro OanaHca. IlmaBmeHuWe W OTBEpACBaHHE KPHUCTAUIMYCCKUX BEIISCTB. Y IeTbHAs
Teruiota maBneHus. [lapooOpasoBanue u koHaeHcauusa. Wcmapenuwe. Kumenue. YiuenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPhI KATIEHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

Bnaxxnocts Bo3yxa.

DHeprus TOTUIMBA. Y IeTbHAs TEIJI0Ta CrOPaHUs.

[Tpunammner padotel TemnoBsix asurateneit KIIJ| teroBoro asurarens. TemnoBble ABUraTelny u
3alIUTa OKPYKAIOIIEH CPEbl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPrUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO JTBUKECHHUS.

Hab6mronenue nuddysun.

HabGmtoienue siBIeHUI cMauBaHUS M KATMJUISIPHBIX SIBJICHHM.
Hab6mroieHue TemioBoro pacimupeHus Ted.

N3meHeHue naBiieHus ra3a npyu U3MEHEHUH 00hEMa M HarpEeBaHUN WIIH OXJIQKICHUU.
[IpaBuna n3MepeHus TeMneparypsl.

Buasl remionepenayn.

OxnaxeHre Ipu COBEPIICHUH PabOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHCITHUMH CHIIAMHU.

0. CpaBHeHUE TEIIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

1. HaGmonenue KumeHwus.

12. HabGmtoieHre OCTOSTHCTBA TEMIIEPaTyphl MPH TUIaBICHUU.

13. Moienu TeIIOBBIX JBUTATEICH.

Jlabopamopnuie pabomul u onvimel.

1. OmnpITel MO 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO MIPUTSKEHUS.

RBRooo~No~wNE



OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 10 HAOIOIGHUIO TEIUIOBOTO PACIIMPEHHS Ia30B, KUIKOCTEH U TBEPIBIX TEI.
Onpenenenue JaBieHUs BO3ayxa B OaJUIOHE IIMTPUILIA.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WIH
OXJTaXKICHUSI.
[IpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUIECKOM
TpyOKe OT TeMIepaTyphl.
7. HaOnroneHue M3MEHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3ylbTaTe Teruionepenadd U padoThl
BHEILITHUX CHUII.
HccnenoBanue siBineHNs TEII000MEHA IPU CMEMIMBAHUM XOJIOIHOM U ropsiueil BOABI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MPHU TEIIOOOMEHE C HarpeThiM

METAJUTMYECKUM LUITUHAPOM.

10. Onpenenenue yaeapHON TEINIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiiecca UCIapeHHUs.

12. Onpenenenre OTHOCUTEILHOMN BIAXKHOCTH BO3IyXa.

13. Onpenenenuie yaenbHON TEIIIOTHI TUIABJICHUS JIb/IA.

Pazjnen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHHS.

DnekTpusanus Ten. J[Ba poma sIeKTpUYECKUX 3apsaoB. B3aumoneicTBue 3apsiKeHHBIX TEl. 3aKOH
Kynona (3aBHCHUMOCTBH CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJN OT BEJIMYMHBI 3apsA0B U PACCTOSHUS
MEX1y TeJlaMu).

Onektpuueckoe mone. Hampsok€HHOCTH anexkTpuyeckoro mond. llpuHmun cyneprno3unuu
ANEKTPUYECKUX NOJIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenn snekTpuueckux 3apsaoB. DJIeMEHTapHbIN ayekTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY U TUANIEKTPUKH. 3AKOH COXPAHEHMsI SJIEKTPUUECKOTO 3apsija.

DNEKTPUUECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. VMICTOUHUKH TMOCTOSTHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHI TOK B
KHUJKOCTSAX U razax.

Onextpuueckas nenb. Cuia Toka. JneKkTpuueckoe HampspkeHue. CONpOTHBIIEHHME IMPOBOJHUKA.
VYaenbHOe conmpoTuBieHHEe BemecTBa. 3akoH OMa i yuacTtka nemnu. [lociaenoBatenbHoe U mapasieabHoe
COEJIMHEHUE NPOBOJHUKOB.

PaGota M MOIIHOCTH 3IEKTpHUUECKOro Toka. 3akoH JDkoyms—JIeHna. DnekTpuyeckue Uenu |
MOTPEeOUTENHN PIEKTPUIECKOM SHEpTHH B OBITY. KOpOTKOE 3aMBbIKaHHE.

[locTostHHble MarHuThl. B3aumMopaeiicTBUE NMOCTOSHHBIX MAarHUTOB. MarHutHoe mnoisie. MarHuTHoe
nosie 3eMJIM U €ro 3HadeHue s ku3Hu Ha 3emute. OnbiT Dpcrena. MarHuTHOE TMOJIE AJIEKTPUIECKOTO
ToKa. IIpuMeHeHne 31eKTpOMaruuToB B TEXHUKE. /[efiCTBME MarHUTHOIO IOJI HA MPOBOJHUK C TOKOM.
DneKTpoABUTaTeNb MOCTOSHHOTO TOKA. Mcronb30BaHue 3JeKTpoABUTaTeseil B TEXHUYECKUX YCTPOHCTBAX
Y Ha TPaHCHOpPTE.

Omnertel Papanges. SIBnenue anexkTpoMarHuTHOW uHAykumu. [IpaBuno Jlenma. DmekTporeHeparop.
CriocoObl MOMY4EHHUs] AIIEKTPUYECKOW HHEPruu. DJIEKTPOCTAHIMM Ha BO300HOBISEMBIX HMCTOYHUKAX
SHEPTUU.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poza 31EKTpUYECKUX 3aps10B U B3aUMOJECICTBHUE 3apsyKEHHBIX TEII.
YCTpoiCTBO U IEMCTBUE SJIEKTPOCKOIIA.
OnexTpocTaTHuecKas UHIYKIHS.

3aKOH COXpaHEeHHUsI STEKTPUUECKUX 3apsIOB.
[IpOBOIHUKYN U JUATIEKTPUKH.

MonenupoBaHuE CHIOBBIX JIMHUHN 3IEKTPHUUECKOTO MOJIS.
HcTouHHKM TOCTOSSHHOTO TOKA.

JlelicTBUSA DIIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUI TOK B KUAKOCTH.

11. T"a30BbIl pa3ps.

12. VI3mepeHue CUITbI TOKa aMIIEPMETPOM.

13. 3mepeHue 3neKTpHUECKOro Hanps>KEHUS! BOTbTMETPOM.
14. Peoctat u Mara3uH CONPOTUBICHUH.
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15. BzanmojielicTBrE MOCTOSTHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTHU Pa3eJICHUs MTOJIFOCOB MarHUTA.

17. MonenupoBaHUEe MarHUTHBIX TTOJICH MOCTOSHHBIX MarHUTOB.

18. OmeiT Dpcrena.

19. MarauTHOE I0Jie TOKa. DJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

21. DneKkTpoaBUTaTENb IIOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBIEHUS DIIEKTPOMATrHUTHON HMHTYKITHH.

23. OnbrTer Dapajes.

24. 3aBUCUMOCTbH HAIIPABJICHHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.

25. DIIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

OnbIThI 110 HAOTIOJEHUIO SJIEKTPU3ALNHU TeJl HHAYKIIUEH U TPH COMPUKOCHOBEHUH.

HccnenoBanue nelCTBUS JIEKTPUIECKOTO OIS HA TIPOBOIHUKH U AUDIIEKTPUKH.

COopka u mpoBepKa pabOThI IEKTPHUUECKOH 1IETIH MTOCTOSHHOTO TOKA.

N3mepenue u peryIupoBaHue CUIIBI TOKA.

W3mepenue u perynupoBaHuie HaNPsKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HWIYIIETO Yepe3 pEe3UCTOp, OT COMPOTHBICHHSA

pe3ucTopa U HampsHKEHHs Ha PE3UCTOPE.

7. OIBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTHUBIICHUS TPOBOIHUKA OT €0
JUTMHBI, TJIOLaIN MTOTIEPEYHOro CEYeHUS U MaTepuaa.

8. IlpoBepka mpaBuia CIIOKEHUS HAMpPSDKEHUH TPU  TOCIEAOBATEIILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia JUIsi CHIBI TOKA MPH NMapauIeIbHOM COSTUHEHUN PE3UCTOPOB.

10. Ompenenenue pabOTHI ANEKTPUIECKOTO TOKA, UAYILIETO Yepe3 PEe3UcTop.

11. Onpenenenre MOIIHOCTH IIEKTPUUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 IAMIIOUKY, OT HAMPsKEHUS Ha HEH.

13. Onpenenenne KI1J] HarpeBaress.

14. UccnenoBaHue MAarHUTHOTO B3aUMOJIECHCTBHS MIOCTOSTHHBIX MarHUTOB.

15. N3y4yeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MArHUTOB IPH MX OOBEAMHCHUH U PA3ICIICHUH.

16. UccnenoBanue NeUCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OBITHI, IEMOHCTPUPYIONIHE 3aBUCHMOCTE CHITBI B3aMMOJICHCTBUS KATYIIKH C TOKOM W MarHuTa
OT CHJIBI TOKA U HAIPaBIIEHUS TOKA B KATYIIIKE.

18. N3y4eHne NeiCTBUS MArHUTHOTO ITOJISI HA TIPOBOJIHHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl SIEKTPOABUTATES.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITH IO WCCNEAOBAHUIO SIBICHUS SJICKTPOMArHUTHOM MHIYKIIMH: UCCIEAOBAHUE W3MEHEHUN
3HAYCHUS U HANPABJICHUS HHIYKIIMOHHOTO TOKA.

9 KVIACC

ogakrwdE

Pa3pnen 8. Mexanuveckue siBJIeHUs.

Mexanudeckoe ABwkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHTEIBHOCTH
MEXAHUYECKOr0 JBMKEHHS. PaBHOMEPHOE MPSIMOJIMHENHOE IBHKeHUE. HepaBHOMEPHOE MPSIMOIMHEUHOE
nBukeHne. CpelHsAs U MTHOBEHHAs CKOPOCTb TeJla TP HEPABHOMEPHOM JIBHIKEHHH.

Yckopenue. PaBHOycKkOpeHHOE mpsiMosnHEHOE BKeHHe. CBoOoMHOE maneHue. OnbITe [ anmes.

PaBHOMepHOE nBHXKeHUE MO OKpYy:kHOCTH. [lepuon u yacrota obpamienus. JIuHeiHas u yrioBas
cKopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[lepBriii 3akoH HproroHa. Bropoit 3axkoH Herorona. Tperuii 3akoH Herorona. Ilpunuun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHuHs: cujla TPEHHUS! CKOJBbXEHUS, CUila TPEHHUS IOKOf,
JIpYyrue BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHUEe CBOOOIHOTO majaeHus. J[BrkeHue
wa”eT Bokpyr Connua. IlepBas kocMuueckas ckopoctb. HeBeCOMOCTh U neperpy3KHu.

PaBHoBecue matepuanbHOW TOukd. AOcomoTHO TBEpHOe Tenmo. PaBHOBecue TBEpAOro Tena ¢
3aKpEIIEHHOMN OChIO BpalieHusa. MoMeHT cuiibl. LIeHTp TshkecTu.



WNmnynec tena. U3menenue nmmynbca. Miynbe cuibl. 3aKOH coOXpaHeHUs uMIlyibca. PeakTuBHOE
JBHYKEHUE.

Mexannueckas pabota u MomHocTb. Pabota cui TspkecTd, ynpyroctu, TpeHus. CBsi3b SHEPTHU U
pabotsl. [loTeHManbHas SHEPrUs Tena, MOAHIATOrO HaJ MOBEPXHOCTHIO 3eMid. [loTeHInanpHas SHeprus
cxaTol npyxuHbl. KuHetnueckas sHeprus. TeopemMa O KMHETHMYECKOM HJHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKOU YHEPIUH.

Jemoncmpayuu.

1. HalmoneHue MEXaHWYECKOI o IBUKEHHUS Tella OTHOCUTEIHHO Pa3HbIX TeJl OTCUETa.

2. CpaBHEeHHE ITyTeH U TPACKTOPHI TBMKEHUS OJHOTO M TOTO K€ TeJIa OTHOCHUTEIHHO Pa3HBIX Tel
OTCUéra.

3. H3mepeHune ckopoCTH U YyCKOPEHUS MPSAMOIMHEHHOTO IBUXKEHUSI.

4. HccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOIO JIBUKECHMS.

5. HaOmrogenue aBUXEHUS Teja MO OKPYKHOCTH.

6. HaGmromenne MexaHWMYECKHX SIBICHUH, MPOUCXOIANINX B cucTeMe orcuéTa «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCHUTEJIBHO KaOuHeTa QU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHUS TeJla OT MAcChl T€JIa U ACUCTBYIOIIEH HA HETO CUJIBI.

8. HaOmrongeHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUH TEI.

9. U3meHeHwue Beca Teja MPH yCKOPEHHOM JBIKCHHH.

10. Ilepenaya ummysbca npy B3aUMOJEHCTBUN TEII.

11. IIpeoOpa3oBaHMst SHEPTUU IPU B3aUMOIECHCTBUU TEl.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBUM.

13. CoxpaHeHue UMITyJIbCca MPU A0COIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHUYECKOM SHEPTUH MIPU CBOOOTHOM TaICHUH.

16. CoxpaHeHue MEXaHWYECKOM HEPruM MPH ABMKEHUH TeJla MO IeHCTBUEM NPYKHUHBI.

Jlabopamopusie padomot u onvimel.

1. KoHcTpynpoBaHue TpakTa AJisl pa3roHa U JajbHEHIIEro paBHOMEPHOI'O JBM)KEHUS LIapUKaA UIIH
TEJIEKKH.

2. Omnpenenenue cpefHel CKOPOCTU CKOJIBXKEHUs Opycka WM ABMXKEHHs IIapHKa MO HAaKJIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue ycKOpeHHUs Tela P paBHOYCKOPEHHOM JIBH)KEHUH 110 HAKJIOHHOW TIOCKOCTH.

4. HccrnemoBaHue 3aBHCHMOCTH IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM IBWKEHUHU 0e3
HAa4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoresbl: €civ IpU PaBHOYCKOPEHHOM JABM)KEHHU 0€3 HadallbHOM CKOPOCTH IyTH
OTHOCSITCS KaK psiji HEYETHBIX YMCEJI, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnemoBaHue 3aBHCHUMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHUSI.

7. Omnpeznenenune KodpPUINEHTA TPEHUS CKOIbKEHHS.

8. Omnpenenenue KECTKOCTH MPYKUHBL.

9. Omnpenenenue pa®OThI CUIIBI TPEHUS HPU PAaBHOMEPHOM [BM)KEHUH Tejla MO T'OPU30HTAIBHOMN
IIOBEPXHOCTH.

10. Onpenenenne paboThI CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C UCIOIB30BAHUEM HEMOABHKHOTO
U TIOABHKHOTO OJIOKOB.

11. 3yyeHue 3aKkOHa COXpPAHEHUS SHEPTUH.

Paznen 9. Mexannveckue Kojae0aHusi M BOJHBI.

KonebarensHoe nBrmxkeHne. OCHOBHBIC XapaKTEPUCTHKHU KOJIeOaHUM: MepHO/, YacTOTa, aMILUIATY/IA.
MaremaTrueckuii U IpyKUHHBIN MagTHUKH. [IpeBpaliieHue sHeprun npu KojaedaTenbHOM JABHKEHUU.

3aryxaromue koiieOanus. BeiHy X eHHbIe KoieOanus. Pezornanc. Mexanndeckue BoHbI. CBOWCTBA
MEXaHW4YecKuxX BOJIH. [IpomonbHble W momepevyHble BOJHBL JlJIMHA BOJNHBI M CKOPOCTH €€
pacnpocTtpaHeHusi. MexaHM4eCKHUE BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomMKoCTb 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MIH}pa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

1.

2.
3.
4

HaGnronenue xonebanuil Ten moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.

HaOmntoneHne BBIHYX/IEHHBIX KOeOaHU U pe30HaHCca.

Pacrnipoctpanenue nmpoAoabHbIX U MONEPEYHBIX BOIH (HA MOJEIH).



5. HalnroneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKycTHYECKHMI pe30HaHC.
Jlabopamopusvie padbomot u onvimel.
OnpeneneHue 4acTOThI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOT0 MasiTHUKA.
OnpeneneHne 4acTOThl U Mepro/ia KoieOaHuil MPy>KUHHOTO MasTHHKA.
HccnenoBanue 3aBUCUMOCTH TMEpHOAA KOJIEOaHUH TTOBEIIEHHOTO K HUTU TPy3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NEepHoAa KoieOaHUi IPpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
IIpoBepka HE3aBUCUMOCTH MEpHOo/Ia KoJleOaHuil rpysa, MOIBEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb Mepuojaa KoieOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3MepeHue yCKOpeHHsI CBOOOIHOTO MajIeHUSI.
Pa3nes 10. DeKTpoMarHuTHOE 10JIe M 3JICKTPOMATHUTHBIC BOJIHBI.
DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTpOMarHuTHBIX BOJH. [Ilkama
2JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie pabomul u onvimel.
1. H3yuyeHue CBOWCTB 2JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIEHOTO TeneoHa.
Paszpnen 11. CBeToBbI€ sIBJICHHS.
JlyueBas monenb cera. Mctounuku ceta. [IpsimonuHeiiHOe pacnpocTpaHEHHE CBETa. 3aTMEHUs
Comnnua u JIynel. Otpaxenue cBerta. [Imockoe 3epkasio. 3akKOoH OTpaKE€HUsI CBETA.
[Ipenomnenne cBera. 3akoH npenoMieHUs cBeTa. [loliHOE BHYTpPEHHEE OTpPaXEHHE CBETA.
Hcnonp3oBaHne MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAX.
Jlunza. Xoxa nyueit B mH3e. OnTUdeckas cucrteMa (oTtoanmnapara, MUKpOCKOIa U Tejeckomna. ['na3
KaK ONTHYecKasi cucteMa. biM3opyKkocTh U albHO30PKOCTb.
Paznoxenne Oenoro ceera B crnekTp. OmnbiTel HbtoToHa. CroxeHHE CHEKTPAJbHBIX IIBETOB.
Hucnepcus cBerta.
Jemoncmpayuu.
[IpsimonuHeHOE pacpocTpaHeHHEe CBETa.
OtpaxeHue cBera.
IHony4yenue n300pa>keHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTHueckuii CBETOBO.
Xon nydeit B cobuparoiiei JuH3e.
Xoz Jydel B pacceuBarole JIMH3E.
[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.
[puniun neiictBus doroannapara, MUKpOCKONA U TEJIECKOTIA.
10 Monens rinasa.
11. Pa3znoxxeHue O€oro cBeTa B CIIEKT.
12. Tlonyuenue 6en0ro cBETa MPH CIOKEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie padomovi u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJia OTPaXKEHHsI CBETOBOTO JIyda OT yrja MajaeHusl.
2. H3ydenue xapaKTEpUCTUK H300paKEHHS PEMETa B TNIOCKOM 3€pKalie.
3. HccnenoBaHue 3aBUCHMOCTH yIJia PEJIOMIICHUSI CBETOBOTO JIyda OT YIiia MaJieHus Ha FPpaHULe
«BO3JIYyX—CTEKJIO».
[Nonmyuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenre HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOICH JIMH3EI.
OMnBITHI 110 Pa3NoKEHUI0 OEIOro CBeTa B CIEKTP.
OMBITHI 0 BOCIIPHUATHIO IIBETA IPEIMETOB IPH WX HAOIIOIEHUH Yepe3 IIBETOBBIC (PHIIBTPHI.
Pa3zleJ1 12. KBanToBbI€ SIBJICHUS.
Omnbitel  Pesepdopna m mmmanerapHas monenb atoma. Mogenbs atoma bopa. Hcmyckanme u
norjiouieHre ceera atoMoM. KBauTsl. JInHelHvyaTbie CIEKTPHI.
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PanmnoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CtpoeHue atroMHoro siapa. Hykmonnas
MOJIeJIb aTOMHOTO sipa. M3otomnsl. PagnoaktuBuble npeBpaienusd. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHbie peakuyy. 3aKOHBI COXPaHEHMSI 3apsI0BOTO U MAaCCOBOTO YHCE. DHEPTUsl CBA3M aTOMHBIX
snep. CBsA3b Macchl U dHEpruM. Peakiuu cuntesa u nenenus suep. Merounnku sneprun CosHua u 3BE31.

SAnepnas sHepreTuka. JleCTBUS paMOAKTUBHBIX U3JIYYEHHUI HA )KUBBIE OPTaHU3MBI.

emoncmpayuu.

CrieKTphl U37Ty4eHUs U MOTJIOIIEHUSI.

CrexTpsbl pa3IuyHbIX T'a30B.

CnekTtp Bozopoa.

Habutoienue tpekoB B kamepe BunbcoHa.

Pabota cuéTurka HOHU3UPYIOIMIUX U3TYyUCHHH.

Perucrtpanus uznydenusi IpUupOAHBIX MUHEPAJIOB U MPOTYKTOB.

Haéopamopubw pabomovt u onvimol.

1. HaOnroneHue CIUIOMIHBIX U IMHEWYATHIX CIIEKTPOB U3JIYUYCHHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE YHEPTUU YACTHIIBI IO TOPMO3HOMY MyTH (TI0 poTorpadusim).

3. H3mepeHune paanoakTUBHOTO (OHA.

IHoBTOpPUTEABLHO-00001IA0 NI MOYJIb.

[ToBTOPUTENHEHO-0000IIAOIINK  MOJYAh TPEAHA3HAYCH IS CHUCTEMATH3alMd W 00O0OIICHHS
IPEIMETHOTO COACPIKAHUS U OIbITA NEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YyUEHHH BCETO Kypca (DU3HKH,
a TaKKe IS TOJTrOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHY MO (HU3UKE s 00ydaromuxcs,
BBIOPABIIIUX ATOT YYECOHBIN MPEIMET.

[Ipy n3ydeHMM AAHHOTO MOJYJS PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI JEATEIBHOCTH, Ha
OCHOBE KOTOpBIX OOeCcrleunBaeTcs JOCTHKEHHE MPEIMETHBIX W METalpeJIMETHBIX IUIAaHUPYEMBbIX
pe3yibTaToB 00y4deHus, (HOPMUPYETCS €CTECTBEHHOHAayYHasl TPaMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
UCCJICTOBAHMsI SIBJICHUN TPUPOIBI U TEXHUKH, OBIAJICHUE YMEHHSIMH OOBICHATH (PU3MUECKHE SBICHUS,
MIPUMEHSIS TOJTY4YEHHbIE 3HAHUS, pelIaTh 3a/1a4k, B TOM YUCJI€ KaUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO JEATENBHOCTHBIA XapaKTep NaHHOTO pasferia peanusyeTcs 3a C4€T TOro, 4To
oOyuaroluecs BBIMONHSIOT 331aHNs, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWI pACIO3HABaThb M HAY4YHO OOBACHATH (U3NYECKUE SBICHUS B
OKpY’Karolllel MpUpO/Ie U IOBCEITHEBHOM KU3HU;

UCIIONIb30BaTh HAYYHbIE METO/BI HCCIEAOBaHUs (PU3MUECKUX SBICHUN, B TOM YHUCIE I IPOBEPKU
TUIOTE3 U NOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HanboJiee BaXKHBIX JOCTHIKCHHI COBPEMEHHBIX TEXHOJOTHH, HAampumep,
MIPaKTUYECKOr0 HCIOJIb30BAHUS Pa3JIMYHBIX MCTOYHHKOB 3HEPIMM HAa OCHOBE 3aKOHA IPEBpALICHHS U
COXPAaHEHHUS BCEX U3BECTHBIX BU/I0B DHEPIHM.

SUR WM

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOI'PAMMBI ITO ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOTO OOIINEro oOpa30BaHUs HAIMPABICHO HAa JIOCTHKCHUE
JIMYHOCTHBIX, MCTAIIPECAMCETHLIX U IPCAMCTHBIX 06pa30BaTeHBHLIX PEC3yJIbTAaTOB.
B pesynbrare n3yueHus (U3MKKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Y O00Yy4aromerocs
OyayT cOpMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yAbTaThl B 4ACTHU:
1) maTpMoTH4eCKOro BOCIIUTAHUSA .
[] mposiBIIeHNE UHTEpEca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PU3HUECKOM HAYKH;
[J IEeHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;
2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
[J TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXJEHHMH OOIIECTBEHHO 3HAYMMBIX M STHYECKUX MPOOIeM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,
[J oco3HaHHe BaXXHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIUTAHMSI:
[ BOCHPHSITHE ICTETHUECKUX KadecTB (PU3MUECKOW HAyKH: €€ rapMOHHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHHUYHOCTH,
4) HEeHHOCTH HAYYHOI0 MO3HAHUA:



[] oco3HaHHME LEHHOCTU (U3NYECKON HAyKHd KaK MOIIHOTO HWHCTPYMEHTAa IO3HAHHUS MHpa, OCHOBBI
pa3sBUTUSA TEXHOJOTHUM, BA)KHEUILIEH COCTABIIAIOLIEH KYIbTYpPBI;

(] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM e TeIbHOCTH;

5) popmupoBanus KyJbTYpbl 310POBbSl H IMOLMOHAJIBLHOIO 0J1ArON Oy YHsl:

[] oco3HaHHE IEHHOCTH 0€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, Ba)KHOCTH
npaBuia 0€30MacHOrO TMOBEJACHHMS Ha TPAHCHOPTE, Ha JOporax, € OJJIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHHEM B JOMAUIHUX YCIOBHSIX;

[J copMUpOBaHHOCTh HaBbIKa pedICKCUH, MMPU3HAHKWE CBOETO IMpaBa Ha OLIMOKY M TaKOro K€ IMpaBa y
JPYTOro 4enoBeKa;

6) TPy10BOr0 BOCIMTAHUSA:

[ akTUBHOE y4acTHe B pEeUICHUH MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTeNbHOM OpraHu3alui,
ropojia, Kpas) TEXHOJOTMYECKOW M COLMAJIbHOM HaIlpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U
(bU3MYECKUX 3HAHUIA,

[J uHTEpeC K MPaKTHYECKOMY U3YyUEHUIO podeccuii, CBI3aHHBIX ¢ (PU3UKOMH;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

(] opueHTalUsl HAa TPUMEHEHUE (PU3UUECKUX 3HAHUH JUUIs peIIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEeH CpeIbl,
TUTAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBHM JJIs1 OKpYXKaloUIei cpebl;

[] ocozHaHMe TI00AIBHOTO XapaKTepa KOIOTUIECKUX MPOOJIeM U IyTel HX peIIeHus;

8) apanTanuM K U3MEHSIIOIIUMCH YCI0BUAM COUMAJIBLHON M NPUPOIHON Cpebl:

[J moTpeOHOCTb BO B3aMMOJAEWCTBUM MPU BBINOJIHEHUM HCCIECJOBAaHUM M TNPOEKTOB (PU3HUECKON
HaNpPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JESATEIbHOCTD;

[J motpeOHOCTh B (OPMUPOBAHWMU HOBBIX 3HAHUIM, B TOM 4YHcie (HOpPMYIHUpPOBATh WJEH, MOHATHUSA,
TUTOTE3bI O (PU3HUECKUX O0BEKTAX U SBICHUSIX;

[J oco3HaHue ae(UIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEN B 00JacTH (pU3HKY;

[J IuTaHupOBaHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHHM;

[J cTpemMIieHHe aHAIM3UPOBAThH U BBIABIATH B3aUMOCBSI3U IIPUPOJIbI, 00IIECTBA U YKOHOMUKH, B TOM YUCIIE
C MCIIOJIb30BaHUEM (U3NIECCKHUX 3HAHUMH;

[ olleHKa CBOMX JEHUCTBUH C Y4E€TOM BIHUSHHUS Ha OKPYKAIOIIYIO Cpeny, BO3MOXKHBIX TI00aIbHBIX
MIOCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHus mporpaMmbl 1Mo (pU3MKEe Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Yy
oOyuatomerocs OyayT c)OpMHUpPOBAaHbI MeTaNpeAMeTHbIE Pe3yabTaThl, BKIIOYAIONINE T03HABATEIHHbBIE
yHHUBEpCaJbHble ydeOHble JIEUCTBUS, KOMMYHUKATHBHbIE YHHBEpCaJbHble YueOHbIE JIEUCTBUA,
pEryIsSTUBHBIC YHUBEPCAIbHBIC YUeOHbIC JCHCTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIe JeiiCTBUS

ba3oBble JlornyecKkue 1eMcTBUA:

® BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBICHUN);

® YCTAaHABJIMBATh CYLIECTBEHHBIN NPU3HAK KIacCU(UKALMU, OCHOBaHUS 1)1 00OOIIEHNUS U CPAaBHEHUS;

® BBISIBJIATH 3aKOHOMEPHOCTU M MPOTHBOPEUUS B pacCMaTpUBaeMbIX ()aKTax, JaHHBIX U HaONIOACHUSX,
OTHOCSAILIMXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIABJIATH NPUYMHHO-CIIECTBEHHBIE CBSA3U MPHU U3Y4YEeHUH (PU3MUYECKUX SIBICHUH U MPOLECCOB, J1€1aTh
BBIBOJIbI C HCIIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHBHBIX YMO3aKJIIOUEHUH, BbIABUIaTh TUIIOTE3BI O
B3aUMOCBSI35X (PU3NYECKHUX BEJIUYUH;

® CaMOCTOSITENIbHO BbIOMpaTh CIOCOO pelieHus yuyeOHOM (u3mueckol 3ajauu (CpaBHEHHE HECKOJIBbKUX
BAapUAaHTOB pEULICHUs, BBHIOOpP Hamboyiee MOAXOAIMIEr0 C YYETOM CaMOCTOSITETIBHO BBIACICHHBIX
KpUTEPHUEB).

Ba3oBrble uccienoBarebckne 1eHCTBUSA:

® JCIOJb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUM HHCTPYMEHT ITO3HAHUS;



® TIPOBOJUTH MO CAMOCTOSITENILHO COCTABIEHHOMY IUIaHY OMBIT, HECIOKHBIM (DPU3HMUECKUN SKCIIEPUMEHT,
HeOOoJIbIIIOE HCCIeJOBaHNE (PU3HUECKOTO SBICHHUS;

® OIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIMIO, TOJYYEHHYIO B XOJ€ MCCIEIOBAHUS
WM SKCIIEPUMEHTA;

® CaMOCTOSITENIHHO (pOpMYyIHpPOBATH 00OOIICHHS U BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
OTIbITA, UCCIIEI0BAHUS;

® TPOTHO3HMPOBATH BO3MOXKHOE JajbHEWINee pa3BUTHE (U3NYECKUX MPOIECCOB, a TAKXKe BBIIBHUTATH
NPEIONI0KEHUS 00 UX pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undgopmaumeii:

® TNPUMEHATH pPa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3aIpOCHl NPU MOUCKE W 0TOOpe MH(MOpMAINH HITH
JIAHHBIX C YUETOM MPETIOKEHHON yueOHO! pU3nUecKoil 3a1aun;

® aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(GOPMALIMIO PA3IUUHBIX BHJIOB U (HopMm
NPEeICTaBIICHHS;

® CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (pOopMy TpelcTaBieHHs MH(POPMALMUA U WILTIOCTPUPOBATH
peraeMble 3aa4u HECIIOKHBIMHU CXE€MaMHu, TuarpaMMaMu, HHON TpaduKoi 1 UX KOMOWHALIUSAMU.

KoMMmyHuKaTHBHBIE YyHUBEpPCcAIbHbIE YueOHbIe IeiiCTBHUS:

e B Xoj€ OOCyXIeHHs y4eOHOro marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI 1O CYIIECTBY 00CYX/1aeMOl TeMbl U BBICKAa3bIBaTh UJEH, HAllEJICHHbIC HAa PELICHUE 3aJauu U
noJiiep>kanue 0IaroXenaTeTbHOCTH OOIIEHUS;

. COTIOCTAaBJISITh CBOM CYXKACHHS C CYKICHUSMHU APYTUX YYaCTHUKOB Juanora, oOHapyXHBaTh
pa3iauvmue U CXOACTBO MO3UILIMI;

o BBIPAXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX,

. MyOJIMYHO TMPEACTABIATh PE3YyNbTAaThl BBITOJHEHHOTO (PU3UYECKOr0 OmbiTa (IKCIEPHUMEHTA,
HCCIIEIOBAHUS, TIPOCKTA);

° MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBHyaTIbHON PaOOThI IPU PELICHUN
KOHKpETHOU (hH3HUECKOi MpoOIeMBl;

L MPpUHHUMATh LEJIN COBMECTHOM ACATCIIBHOCTU, OPraHU30BbIBATH JIGP'ICTBPISI no eé JOCTHIXCHUIO:

pacmpenensiTh poju, O00CYKIaTh MPOIECCHl M PE3ydbTaThl COBMECTHOM padoThl, 00001IaTh MHEHHS
HECKOJIBKUX JIIOJICH;

L4 BBITIOJIHATH CBOIO 4aCThb pa6OTBI, A0CTUTrass KA4YCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOPpAUHUPYS CBOU JIEUCTBUS C APYIruMH 4JICHAMH KOMaH/bI;
L OLCHUBATh Kady€CTBO CBOCIro BKJIaJa B O6IHPII>'I MNPOAYKT II0O KPUTCPpHUAM, CaMOCTOATCIIBHO

c(hopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

PeryJsiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA

Camoopranu3anus:

. BBISIBJISITH MPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TpeOYyIOIUX s pelIeHus
(bu3NUeCcKUX 3HAHUM;

° OPUCHTHUPOBATLECA B PA3JIMYHBIX MMOAXOJAaX IMPUHATUA pGIHeHI/Iﬁ (I/IHI[I/IBI/II[yaJ'IBHOC, IMPUHATUC
pellleHus B TPYIIIe, IPUHATHE PEeUICHUH TPYIIoNn);

o CaMOCTOSITEIIBHO COCTABIIATH AJITOPUTM pelieHHs (PU3MUECKOM 3a/1auil WK IJIaHA UCCIIeIOBaHUs C

yu4€TOM MMEIOMINXCSA PECypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH TpeJiaracMbie
BapUaHThI PELICHUI;

. JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPO/Ib, IMOLIHOHAIbLHBIH HHTEJICKT:

. JIaBaTh a/ICKBAaTHYIO OIICHKY CUTYyallUd U TpejiaraTh miaH e€ n3MEHEeHMs,

. OOBSACHATh MPUYMHBI JOCTHKEHUS (HEAOCTHIKEHUS) PE3yIbTaTOB AESATEIbHOCTH, /1aBaTh OLICHKY
MIPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM UHCJIE€ B XOJ BBIMOJHEHHS (PUIUUECKOTO

WCCNIEZIOBAaHUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, WM3MEHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OIHUOOK, BOSHUKIIUX TPYAHOCTEH;
° OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIN U YCIOBUSM;



. CTaBUTh ce0s1 HAa MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCUU Ha HAy4yHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

J NpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelleHu (U3NYECKUX 3ajad WM B YTBEP)KICHHUIX Ha
Hay4HbIE TEMbI U TAKOE e IIPaBo JAPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koHuy oOydeHus B 7 KJjacce INpeIMETHbIE pPE3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)KaTh
c(OPMHPOBAHHOCTh y O0yUAIOIINXCS YMEHUI:

J UCTOJb30BaTh MOHATHA: (U3MYECKHMEe M XMMUYECKHE SIBJICHMSA, HaOJIONEHHE, HKCHEPUMEHT,
MOJIeNb, TUNOTE3a, EAUHUIIBI (PU3NUECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BEILECTBA
(TBEépmoe, KMOKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBWXKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MpsIMOJIMHEITHOE), TpaeKTopus, paBHOAEWCTBYyIOIIas cuia, nedopmauus (ynopyras, IUIacTUYECKas),
HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

o pasnuyath siBieHus (Iud¢y3us, TeIIoBOe IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE JIBIXKEHUE,
HEpPaBHOMEPHOE JIBM)KEHUE, WHEPLMsI, B3aUMOJECHCTBUE TEJ, paBHOBECUE TBEPHBIX TEJl C 3aKPEIIEHHON
OCBIO BpallleHHs], Iepeiaya JaBIeHus TBEPABIMU TeJIaMU, XKHUJIKOCTSIMU U ra3aMu, aTMOC(EepHOe JaBlIeHUE,
IUIaBaHUE TeJl, MPEBPALLEHUS MEXaHMYECKON HHEpruu) MO ONMUCAHMIO HMX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

o pacrno3HaBaTh IPOSIBICHUE U3YYEHHBIX (PM3UUECKUX SIBJICHUN B OKpPY’KAIOIIEM MHUpPE, B TOM YUCIIE
¢u3nveckne SBICHUS B MPHUPOJIE: IPUMEPHI IBUKECHHUS C PA3IMYHBIMU CKOPOCTSMHU B KUBOW M HEXHUBOUH
IpUpOJie, NEUCTBUE CHJIBI TPEHHS B MPUPOJEC M TEXHUKE, BIMSHHE aTMOC(HEPHOrO aBJICHHS HA >KUBOU
OpraHu3M, IUIaBaHUE PBIO, phlYard B TEJE YeNIOBEKa, NMPH 3TOM IEPEBOAMTH MPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) PU3UUECKUX SBICHUIA;

J ONKCHIBATh U3yUEHHBIE CBOICTBA Tel U (PU3NUYECKUE SBICHUS, UCIONB3Ys (PU3MUECKHUE BEIMUNHBI
(macca, 00BEM, MIJIOTHOCTH BELIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIAa YIPYTOCTH, Cujia
TSDKECTH, BEC Tejla, CUJla TPeHMs, AaBlieHHe (TBEPAOro Teja, )KUIKOCTH, ra3a), BbITAJIKMBAIOLIAS CHIIA,
MeXaHW4YecKass paboTa, MOIIHOCTh, IICUO CHJIB, MOMEHT CHJIbI, KO3(P(HUIUEHT IOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETHYecKass W IOTEHIMaJbHAas OSHEPrusi), NpU ONHUCAHUM IPABUIBHO TPAKTOBATH
(u3NYEeCKUd CMBICT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS M EIUHULBI (DU3MYECKUX BEIUYHH,
HaXoAUTh (HOpMYJIbl, CBA3BIBAIOIINE JAHHYIO (DPU3NYECKYIO0 BEJIMYMHY C JAPYIMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITUYNH;

J XapaKTepu30BaTh CBOIMCTBA Tell, PU3NUECKHUE SBICHUS U MPOLECCHI, HCIOIb3Ys NPaBUIa CIO0KESHUS
cuJ1 (BI0JIb OJIHOM mpsAMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumenaa, paBUIO paBHOBECHS pbluara
(O110Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH SHEepruu, MpU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMCBIBATh €I0 MaTEMaTHUECKOE BhIPAKEHUE;

J OOBSCHATH (PU3UUECKUE SBICHUS, MPOLECCHl M CBOMCTBA Teld, B TOM YHCIE U B KOHTEKCTE
CUTyallull TPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHHE U3 1—2 JIOTMYECKHX IIAaroB ¢ OMOpOW Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(u3NYEeCKUX 3aKOHA WIN 3aKOHOMEPHOCTH;

o pemwaTh pacu€THble 3anaud B 1-2 neilcTBUs, MCIONB3Ysl 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOLIME
¢u3nvecKkre BETUYMHBI: HA OCHOBE aHAJM3a yCJIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHE, MOJICTABIISATH
¢usnyeckue BeNMYMHBI B (OpPMYNIBl M HPOBOJUTH pacuéThl, HAXOAUThb CIPAaBOYHBbIE JAHHBIE,
HEOOXOAMMBIE JJISl PEICHUS 3a/1a4, OIICHUBATh PEATUCTUYHOCTD MOTYYSCHHON (PU3HUECKON BEITUYHHEI,

o pacro3HaBaTh MPOOJIEMBbl, KOTOpble MOXXHO PELIMTh HpU MOMOIIM (U3UYECKHX METOJOB, B
OMMCAaHWU MCCIIEJJOBAHMS BBLACIATh TMPOBEPSIEMOE MPEANONOKEHUE (TUIOTe3y), pa3nuyaTh H
MHTEPIPETHPOBATH MOJIyYEHHBIH pe3yabTaT, HAXOAUTh OMIMOKU B XOJI€ ONbITA, J€JaTh BBHIBOJBI IO €r0
pe3ynbraTam;

J IPOBOJIUTH OIBITHI 1O HAOMIOACHHUIO (PU3MUECKUX SIBICHUN WIN (U3NYECKHX CBOWCTB TeEI:
(dbopMyIMpoBaTh  MpOBEpsieMble  NPEINONIOKEHUs, COOUpaTh YCTAHOBKY M3  IPEJIOKEHHOI'O
000pyI0BaHUs, 3aUCHIBATH XO/I ONBITa U (JOPMYINPOBATH BHIBOJIBL;

J BBIMOJIHATH MPSIMbIE H3MEPEHMs DPACCTOSHUS, BPEMEHM, MacChl Tela, 00bEMa, CHIIBI U
TEMIIepaTyphl C UCIOIb30BAHUEM AHAJIOIOBBIX U LIM(POBBIX NPHUOOPOB, 3aMUCHIBATh OKAa3aHUs TPUOOPOB
¢ y4€TOM 3aJJaHHOI a0COITIOTHOM MOTPENTHOCTH U3MEPEHUH;



° MPOBOJIUTh HMCCJICIOBAHME 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JPYyrod ¢
HCIIOIB30BAHUEM MPSIMBIX U3MEPECHHUM (3aBUCUMOCTH MyTH PAaBHOMEPHO JIBHIKYIIETOCS Tella OT BPEMEHU
JBUKCHHSI Tesa, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tena, KayecTBa OoOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIONIAINA CONPUKOCHOBEHHUS TEJ, CHJIBI YIPYTOCTH OT YIJIMHCHHS
MIPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BhEMa MOTPY:KEHHOM YacTH TeNa U OT ITUIOTHOCTH KHJIKOCTH, €€
HE3aBUCHUMOCTH OT TUIOTHOCTH TeJja, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IIaBaHUS Tel,
YCIOBUIl paBHOBECHs pbluara U OJIOKOB), Y4acTBOBaTh B IUIAHUPOBAHWUU YUE€OHOTO HCCIICOBAHMUS,
coOMpaTh YyCTAaHOBKY W BBINOJHATH HW3MEPEHUS, CIEAys MPEeIIOKECHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMONYYEHHON 3aBUCHUMOCTH (PU3MYECKHX BENUYMH B BHUJE MPEIIOKEHHBIX TaOmUI[ U
rpaduKOB, Ie71aTh BBIBOJIBI 110 PE3YJIHTaTaM HCCIICIOBAHNS,

o MPOBOJINTH KOCBEHHBIE W3MEpPEHUs (PU3UYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA KHUAKOCTH U
TBEPOrO TeNa, CUila TPEHHS CKOJBKEHHUS, TaBJICHHE BO3/lyXa, BHITAJKUBAIONIAs CUiIa, JEHCTBYIOIAs Ha
MOTPYXKEHHOE B JKUIKOCTH TENO, KOA(D(PHUIIMEHT TOJE3HOTO IEUCTBUS TPOCTHIX MEXAHH3MOB), CIICAYS
MIPETI0KEHHOM MHCTPYKIUK: MPH BBHIIOJHEHUU U3MEPEHUN COOUPATH SKCIIEPUMEHTABHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYCHNE UCKOMOW BEJTMYMHBI,

o coOmroaaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYAOBAHHUEM;

o YKa3bIBaTh MPHUHLUIBI JIEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHL, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMeTp, pbluar, MOABM)KHBIN U HEMOABUKHBIN 0JI0K, HAKJIOHHAS
TJIOCKOCTH;

o XapaKTepu30BaTh MPUHIMINbBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOHCTB C
OTIOPOi Ha UX ONMHUCAaHMS (B TOM YUCIIE: MOAIIUITHUKY, YCTPOUCTBO BOAONPOBOIA, THAPABINYECKUN TTpecC,
MaHOMETp, BBICOTOMEp, MOPILIHEBOW HACOC, apeoOMETp), MUCIONB3Yys 3HAHUS O CBOMCTBaX (PU3MUECKHX
SIBJICHUW ¥ HEOOXOAMMBIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o MPUBOIUTH MPUMEPHI (HAXOAUTh HH(MOpPMAIMIO O TpUMepax) MPAKTUYECKOTO HCIOJIb30BaHUs
(¢u3nuecKux 3HAHUN B MOBCEAHEBHOW >XM3HM sl obOecriedyeHus O€30MacHOCTH MpPH OOpaleHUH C
npubopaMu U TEXHUYECKUMH YCTPOMUCTBAMM, COXpaHEHHUs 3J0pOBbS U  COONIOACHUS HOPM
9KOJIOTHUYECKOr0 OBEJICHHUS B OKPY>KaIoIlIel cpeie;

. OCYIIECTBIISATh OTOOpP HMCTOYHHKOB WH(popMmamuu B VHTEpHETE B COOTBETCTBHHM C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMM M MyTEM CpPAaBHEHUS Pa3IUYHBIX HMCTOYHUKOB
BBIZICIIATH MHPOPMAITUIO, KOTOPAst SIBJSETCS TPOTUBOPEUNBOM HIIK MOXKET OBITh HEOCTOBEPHOM;

o UCTIONIB30BATh MPHU  BBIIOJHEHWU YYEOHBIX 3aJaHUl  HAyYHO-TIOMYJSPHYIO  JIHTEPaTypy
(U3MYECKOTrO COJEepKaHus, CHpPaBOYHbIE MaTepHUaNbl, pecypchl ceTH VHTepHeT, BIaAeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, peodpa3oBaHus HHPOPMAITUH U3 OJHONW 3HAKOBOW CHUCTEMEI B JIPYTYIO;

. co3/71aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHMKOB
nHpopManuu (U3UIECKOTO COJEpkKaHUSA, B TOM YHCIE MYOIMYHO [AeaTh KpPaTKHUE COOOIICHHS O
pe3ynbraTax MPOEKTOB WIH YYeOHBIX HCCIENOBAHUHM, MPU 3TOM T'PAMOTHO HCIOIB30BATh H3yYCHHBIN
MOHSATUHHBIN anmapat Kypca (U3UKH, CONIPOBOXKIAThH BRICTYIIIICHUE TIPE3EHTAIINCH;

o [P BBHITIOJTHCHUH YYEOHBIX MPOCKTOB U HCCIEAOBAHUN pACIpeNelsiTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUHM C TIOCTaBICHHBIMU 3a/ladyaMH, CIEAUTHh 3a BBHIMOJHEHHEM IJIaHa JEWCTBUM, aJ€KBAaTHO
OIICHWBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYIIBI, BBICTPAMBATH KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa’kaTh
c(hOpMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:

o MCIIOJIb30BaTh IMOHITHSI: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHUE aTOMOB M MOJIEKYII,
arperaTHele COCTOSTHUS BEUIECTBA, KPUCTAUIMICCKUE U aMOpP(HBIE Tella, HACHIIEHHBIA U HEHACHIIICHHBIH
nap, BJIaXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS JHEprus, TEIUIOBOW [BUraTellb, 3JIEMEHTapHBIN
SJIEKTPUYECKUN 3apsil, FJIECKTPUUECKOE T0JIe, TPOBOJHUKHU U JAUDIIEKTPUKH, TOCTOSHHBIN AJIEKTPUUECCKUN
TOK, MArHUTHOE TIOJIE;

. paznuuaTh SBJICHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, TeIUIornepenaya, TEIIOBOE PaBHOBECHE,
CMaYyMBaHWE, KAMWULIPHBIC SBJICHHSA, WCHApPCHUE, KOHJACHCALMs, IUIABICHUE, KPHUCTaJUIA3AIUs
(oTBepaeBaHue), KUIEHHUE, TEIUIoNepeaaya (TermIonpoBOAHOCTb, KOHBEKIIMS, U3ITYUCHHE), FICKTPU3ALM
TEJ, B3aUMOJICHCTBHE 3apsi/IOB, JEHCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToOB, JIEWCTBME MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHas HMHIYKLHS) IO



ONMCAaHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (hU3NUECKOe
SIBIICHUE;

o pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PM3UUECKUX SIBJICHUN B OKpPY’KAalOIIEM MUpPE, B TOM YUCIIE
¢u3nveckne SBICHHUS B TPHPOJIE: MOBEPXHOCTHOE HATKCHWE W KANWUISPHBIC SBICHHUS B TPUPOIE,
KpHUCTaJUIbl B pupoze, usnyuenue CoiHIla, 3aMep3aHue BoJJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, J3JIEKTPUYECKHE SIBIIEHUS B aTtMocdepe, SJIEKTPUYECTBO >KUBBIX OpPraHU3MOB,
MarHuTHoe mnosie 3emiid, Apel¢ IMO0CcOoB, POJIb MArHUTHOTO MOJIS JAJS KU3HU Ha 3emiie, MOJSPHOE
CUSIHUE, IIPU ITOM IEPEBOAUTH MPAKTUUYECKYIO 3a/layy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOICTBa
(mpu3Hakm) GU3NUECKUX SBICHUM;

o OIKCBIBATh U3YUYEHHbIE CBOWCTBA Te U (PU3MUECKUE SBJICHUSA, UCIONB3Ys (PU3MUECKUE BETMUUHbI
(TemmnepaTypa, BHYTPEHHSSI SHEPT UL, KOJIMUYECTBO TEIJIOTHI, YAEIbHAs TEIUIOEMKOCTb BEILIECTBA, yAEIbHAs
TEIUIOTa IUIABJICHUS, YJelibHas TeIUIoTa NapooOpa3oBaHWs, yJelbHas TEIUIOTa CrOpaHusl TOIUIMBA,
KOX(Q(HUIMEHT TIOJIE3HOTO JCWCTBUS TEIUIOBOW MAIIWHBI, OTHOCHTEIbHAs BIAXHOCTh BO3IYyXa,
JNEKTPUYECKUI 3apsijl, CUila TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, COIIPOTUBIICHUE ITPOBOAHMKA, YACIBHOE
CONPOTHUBIICHUE BEILECTBA, padOTa M MOIIHOCTb AJIEKTPUYECKOTO TOKA), MPH OMNHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI HCIOJIB3YEMbIX BEIMYMH, OOO3HAUYEHUS U €IUHUILBI (U3MYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEJIMUMHY C APYTMMHU BEIMUYHMHAMU,
CTPOUTH Ipa(UKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

o XapaKkTepu30BaTh CBOICTBAa TeJl, (PU3UYECKHUE SBIECHUS M IPOLECCH, MCIOJb3Ysl OCHOBHBIE
TIOJIOXKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHs BELIECTBA, IPHUHLMII CYIEPIO3ULMU MOJIEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsa, 3akoH OMa I ydacTka Lienu, 3aKoH Jxoymsa—
JleHua, 3aKOH COXpaHEHUS! SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alHCHIBATDH
€ro MaTeMaTH4YECKOE BBIPA)KCHHUE;

. OOBSCHATh (PU3MYECKHE TPOLECCHl M CBOMCTBAa Tel, B TOM YHCIC U B KOHTEKCTE CHTYyalUi
MIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhIABIATH MPUUYNHHOCIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE
n3 1-2 jormyeckux 1aroB ¢ omnopod Ha 1—2 M3y4yeHHBIX CBOMCTBA (PM3WYECKUX SIBICHHM, (PU3NYECKUX
3aKOHOB WJIH 3aKOHOMEPHOCTEH;

o pemaTb pacu€THble 3ahaud B 2—3 JeCTBUS, MCIONAB3Ysl 3aKOHbI M (DOPMYJIbI, CBS3BIBAIOLIME
¢u3nvecKre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/Iaydl 3allMChIBATh KPATKOE YCIOBHUE, BBIIBISTH
HEJIOCTATOK JaHHBIX MAJIs pEIIeHUs 3aJaud, BbIOMpaTh 3aKOHBI U (OpMyJbl, HEOOXOIUMbIE Ui e
pelieHus, MPOBOIUTH pAacu€Thl W CpPaBHUBATh IMOJYyYCHHOE 3HAYCHHE (U3NYECKOH BEITUYMHBI C
U3BECTHBIMU JIaHHBIMY;

o pacrno3HaBaTb HPOOJEMBI, KOTOPBIE MOHO PpEUIMTh MpU NOMOUM (U3NYECKHMX METOJIOB,
HCIIONB3Ys OIMCAHUE UCCIICIOBAHNS, BBIJEIATh IIPOBEPSIEMOE IPEAIION0KEHNE, OLIEHUBATD TPAaBUIIBHOCTh
MOpsAJIKA ITPOBEJICHUS UCCIIEOBAHNUS, 1EJIaTh BHIBOJIbI;

o IIPOBOAMUTH OMNbBITHI O HAONIOAEHUI0 (U3MUECKUX SBICHUH WIM (U3HMUECKUX CBOWCTB Tell
(kanwuIApHBIE SBJIEHHS, 3aBUCUMOCTb JaBIIEHUs BO3JyXa OT €ro o0b&Mma, TeMmIeparypbl, CKOPOCTH
IpoLecca OCThIBAaHWS M HArpeBaHus IpU U3JIYYEHUH OT IBeTa H3JIyvaromed (Iorjaouanieil)
IIOBEPXHOCTH, CKOPOCTb HCHAPEHHUs BOABI OT TEMIIEPATYPbl JKUIAKOCTU U ILIOIIAAUA €€ IOBEPXHOCTH,
JNEKTPU3ALMS TEJI U B3aUMOACHCTBHE DJIEKTPUUECKUX 3apsAI0B, B3aUMOJICHCTBUE ITOCTOSHHBIX MarHUTOB,
BHU3yaJM3alysl MarHUTHBIX I1OJIEW ITOCTOSHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO IOJIS HA NPOBOJHUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOMCTBA 3JEKTPOJBUIATENs IOCTOSHHOIO TOKA): (hOpMYIMPOBATH
MIPOBEPSEMBIE MPEAIONOKEHHSI, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYIOBAHNUS, ONUCHIBATH X0/
OIbITa U (POPMYIUPOBATH BEIBOJBL;

J BBIIIOJIHATH MPSIMbIE U3MEPEHUsI TEMIIEPATYPhl, OTHOCUTEIILHON BIIAJKHOCTH BO3/1YyXa, CUJIbI TOKA,
HaNpsOHKeHUs C UCMOJIb30BAaHUEM AaHAJIOTOBBIX NMPUOOPOB M JTATYMKOB (PU3NUYECKUX BEJITUYMH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHON OTPEITHOCTH;

. NPOBOJIUTH HCCIIEJOBAHWE 3aBUCUMOCTH OJHOM (pu3MuyecKoil BEIMYUMHBI OT JPYro ¢
UCIOJb30BAHUEM IMPSMBIX H3MEPEHUIl (3aBUCUMOCTh CONPOTUBICHUS NPOBOAHMKA OT €ro JUIMHBI,
IJIOIIAAN IIOIEPEYHOI0 CEYEHUS W YIEIbHOTO CONPOTUBIICHHUS BEIIECTBA INPOBOJAHUKA, CUIbI TOKA,
UIYLIETO 4epe3 MPOBOAHMK, OT HANPSDKEHUS HAa IPOBOJHUKE, HMCCIEIOBAHME IIOCIIENOBATEIIBHOTO U
MapajijIeIbHOTO COEIMHEHUN IPOBOJAHMKOB): IUIAHUPOBATh HCCIENI0BAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHMs, CleNys NpeJIOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3ysbTaThbl MOITY4YEHHOU
3aBUCHUMOCTH B BUJI€ TaOJIUL U TPapUKOB, JI€JaTh BHIBOJIBI 110 PE3YyIbTaTaM UCCIIEI0BaHUS;



. IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUYUH (y[esibHas TEIUIOEMKOCTh BEIECTBA,
COIMpPOTHUBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IUIAHUPOBATh H3MEPEHUS,
coOUpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY, Ce1ysl MPEVI0OKEHHON MHCTPYKIMH, U BBIYMCIATH 3HAUCHUE
BEJIMYUHBI;

J co0IIr0/1aTh MpaBHiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;

o XapaKTepu30BaTh MPUHLMIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB M TEXHMYECKUX YCTPOWCTB C
OMOpOM Ha MX OmucaHus (B TOM YHUCJE: CUCTEMa OTOIUIEHUS JOMOB, THTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUUK DICKTPUUYECKOHM SHEPruH, HIIEKTPOOCBETUTEIbHBIE IMPHOOPHI,
HarpeBaTebHbIE 3JIEKTPONPUOOPHI  (MPUMEPHI), AJIEKTPUUYECKUE MPEAOXPAHUTENN, DJIEKTPOMAarHuT,
3JIEKTPOJBUraTeNIb IOCTOSHHOIO TOKA), WCIONB3ys 3HAHUSA O CBOMCTBAaX (PHU3MYECKUX SBICHUH H
HE00X0oauMbIe GU3NIECKUE 3aKOHOMEPHOCTH;

J pacro3HaBaTh NMPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHBIE NPHOOPHI MO CXeMaM U
CXEMaTHYHbIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, T'MIPOMETpP, JBUTATENb
BHYTPEHHETO CrOpaHusi, D3JEKTPOCKOI, PEOCTaT), COCTaBISTb CXEMbl D3JEKTPUUECKHUX Leneld cC
HOCJIEIOBATEIbHBIM M TapajlIebHbIM COEJUHEHHUEM »HJIEMEHTOB, pasivyas yCJIOBHbIE O00O3HAYEHUs
3JIEMEHTOB IEKTPUYECKUX LIETIEH;

J NPUBOJIUTH TMPHUMEPHl (HAXOAUTh HMH(GOPMAIMIO O IMPHMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
¢u3nyeckux 3HAHUHM B MOBCEJHEBHOM JKU3HU I oOecredeHus O€30MacHOCTH HpU OOpallleHUH C
npubopaMu W TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbS U  COOJIIONEHUS HOPM
9KOJIOTUYECKOT0 MOBE/IEHUS B OKPYXKaIOLIEH cpene;

J OCYIIECTBIIATh MOMCK HUHGpoOpManuu (U3NUECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHMS JIOTOJHUTENIBHBIX HCTOYHUKOB BBIACIATH HH(OpMAIUIO,
KOTOpast ABJISETCA NPOTUBOPEUMBOM MIIM MOXKET ObITh HEIOCTOBEPHOI;

J UCTOJNB30BaTh MpPHU  BBHIOJHEHWM YYEOHBIX 33JaHUN  HAYYHO-TIONMYJSIPHYIO  JIUTEPATYPY
(U3MYEeCKOro Ccoiep)kaHus, CIPaBOYHBbIE MaTepHalbl, pecypchl ceTd VHTepHeT, BiaieTh NpuéMaMu
KOHCTIEKTHPOBAHUs TEKCTA, MPeoOpa3oBaHus MHPOPMALIMU U3 OJHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHus, 00001as nHPOpMALIUIO U3
HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEP)KAaHUsS, B TOM YHCIE IyOJMYHO MPEICTaBIATh PE3yJbTaThl
IIPOEKTHOM MJIM MCCIEA0BATEIbCKOM NEATEIBHOCTH, IPU ATOM TI'PAaMOTHO MCIIOJIb30BaTh HM3yYEHHBIN
NOHATUIHBIN anmnapaT Kypca GU3UKH, COIPOBOXK/IATh BHICTYIUIEHUE IIPE3CHTaLUEH;

o IIPU BBINOJIHEHUH Y4YEOHBIX IPOEKTOB M HUCCIIEJOBAHMM (PU3MUYECKUX IPOLIECCOB PACIPEAEIIATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 33/1a4aMHM, CJICIUTH 3a BBIIOJHEHHEM IUTaHA
JeMCTBUI U KOPPEKTUPOBATh €ro, aJJleKBaTHO OLICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb I'PYIIIBL,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TIPOSIBIISIE TOTOBHOCTh pa3periaTh KOH(IUKTHL

K koHmy oOydeHus B 9 KJjacce NpeIMETHbIE pPe3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpakaTh
c(OPMHUPOBAHHOCTh y O0yUAIOIIUXCA YMEHUI:

o UCTOJIb30BaTh MOHATHUA: CUCTEMa OTCYETA, MaTepuaibHas TOYKA, TPACKTOPHsI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBIKEHUs, aedopmarus (ynpyras, IUIacTHYECKas), TPEHHE, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb M IEPErpy3Kd, LEHTP TSHKECTH, aOCONIIOTHO TBEPIOE TEJO, LIEHTP TSKECTH
TBEPIOrO Tejla, PAaBHOBECHE, MEXaHMYECKHE KoJieOaHWsI W BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, IIIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh M JaJbHO30PKOCTb,
CHEKTpPbI UCIYCKAaHUS U MOTJIOUIeHMS], ajabda, 0eTa- U raMMa-u3y4yeHus, U30TOMbI, SJepHasi YHEPreTHKA;

J pa3nuyath  ABNEHHS  (PaBHOMEPHOE U  HEpAaBHOMEPHOE  MPSMOJMHEHHOE  JBH)KEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBM)KEHUE, CBOOOJIHOE NaJeHHE TeJl, pABHOMEPHOE IBM)KEHHUE I10
OKpPY’KHOCTH, B3aUMOJEHCTBUE TEJI, PEAKTUBHOE ABM)KEHUE, KOJeOaTeIbHOE ABM)KECHUE (3aTyXarollue U
BBIHY)KICHHbIE KOJIeOaHMs), PE30HAHC, BOJIHOBOE JBHXXEHHE, OTpa)KeHHE 3BYyKa, IPSIMOJIMHEITHOE
pacnpocTpaHeHue, OTPAKEHUE U MIPEJIOMIIEHHE CBETA, I0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
O6eoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCUsl CBETa, €CTECTBEHHAs
PaAOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpA W3JIY4YEHHs) MO ONUCAHMIO UX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHHUE;

J pacro3HaBaTh IPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpY’KaloleM MUpeE (B TOM 4HCIIe
¢u3nyeckue SBICHUS B TNPUPOJE: TMPHIMBBL M OTJIMBBI, ABMKEeHHE IutaHeT COJIHEYHOW CHCTEMBI,
pEaKTUBHOE JIBUKEHHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH, 3€MJIETPSICEHUE,
ceiicMUYecKre BOJHBI, I[yHaMH, 5X0, IL[BETa TeJ, ONTHYECKUE SBICHHUS B TNPUPOAE, OHUOIOTHYECKOe



NeNCTBUE BUAMMOIO, YITPa(pHOIETOBOTO U PEHTT€HOBCKOTO M3TyYEHHM, €CTECTBEHHBIN paJlO0aKTUBHbBIN
(OH, KOCMHUYECKHUE Y4, PAJUOAKTUBHOE U3ITy4YCHHE MPUPOIHBIX MUHEPAJIOB, ICHCTBHE PaJHOaKTUBHBIX
M3JTy4eHUI Ha OpraHu3M 4YeJIOBeKa), IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a7auy B Y4eOHYIO, BbIIEIATh
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUH;

J ONKCHIBATh U3yYEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHHS, UCTIONIB3Ys (PU3NUEeCKHe BETUUHHbI
(cpenHsis M1 MrHOBEHHAasl CKOPOCTh Tejla NMPU HEPABHOMEPHOM JABM)KEHHUHU, YCKOPEHHE, NepeMelieHHe,
MyTh, YTJIOBasi CKOPOCTh, CHJIA TPEHHUSI, CUJIa YIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHHE CBOOOTHOTO MaIeHus,
BEC TeJIa, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHHUecKas padoTa W MOITHOCTh, MOTCHIMAIbHAS YHEPIHs
TeNa, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MIIH, MOTEHIIMANIbHAS SHEPTUs CXKATOW MPYKUHBI, KHHETUYECKas
SHEprus, NoJIHAs MEeXaHUuYecKas SHEprus, Mepuoj U 4acToTa KoseOaHuil, AJMHa BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOpPOCTb CBETA, II0KA3aTelb IPEJOMIICHUS Cpenbl), NPH ONHUCAHHUU IPABUIBHO
TPAKTOBAaTh (PU3UUYECKUI CMBICT HCIHONB3YEMbIX BEJIWYMH, O0OO3HAUYEHHS U EIUHUIBI (PU3HUECKHUX
BEITUYMH, HAXOAUTH ()OPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO BEIHUMHY C APYTUMU BEIHMUYMHAMH,
CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHYNH;

J XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIIONB3Ys 3aKOH COXpaHEHHUs
SHEPruM, 3aKOH BCEMHUPHOTO TSTOTCHHS, NPUHLMUI CYMNEPHO3UIMHU CUJ, MPUHIUI OTHOCHUTEIHHOCTHU
lanunest, 3axkonsl HploTOHA, 3aKOH COXpaHEHHs] MMITYJIbCA, 3aKOHBl OTPAKEHUS U MPEIOMJICHHS CBETa,
3aKOHBl COXPAaHEHMsI 3apsl0OBOIO M MAacCOBOIO 4YMCEN IPH SAEPHBIX peakuusaX, NpU ITOM [aBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

J OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBAa Tel, B TOM YHCIE U B KOHTEKCTE CHTyalUil
MPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh MPUYMHHO-CIECJCTBEHHbIE  CBA3M, CTPOUTH
00BsICHEHHE U3 2—3 JIOTHYECKUX IAroB ¢ OMOpPOH Ha 2—3 M3Y4EHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
(bu3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

. pemiaTh pacy€THbIC 3a/1auu (ONMUpAIOUIUEecss Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONb3Yys 3aKOHBI U
(dopMynbl, CBs3bIBaIONIME (U3UUECKUE BEIWYMHBI: Ha OCHOBE aHalW3a YCJOBUS 3aJlauM 3allChIBATh
KpaTKO€ YCJIOBHE, BBISBISATh HEJOCTAIOIIME WM M30BITOUHBIE JaHHBIE, BHIOMpPATh 3aKOHBI M (DOPMYIIHI,
HEOO0XOAMMBIE JIJIsl PELICHHUs], TPOBOIUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHHUS
(hbU3UYECKON BETUIHHBL;

J pacmo3HaBaTh NpPOOJEMBI, KOTOPHIE MOXKHO pEUIMTh NPU TMOMOUIM (U3NYECKHX METOJIOB,
WCIIOJIB3YS OTMMCAHNE UCCIIEIOBAHUS, BBIIEATh MPOBEPSIeMOE MPEANONI0KEHHIE, OIICHUBATH MIPaBUILHOCTh
MOpsiIKA TIPOBEJICHUSI MCCIICOBAHUS, JIENaTh BBIBOJABI, HHTEPIPETUPOBATh PE3YNIbTaThl HAOIIOACHUN |
OIIBITOB;

o MPOBOAMUTH OMbBITHI MO HAOMIOAEHUI0 (U3MYECKUX SBICHUA WM (U3MUECKUX CBOWCTB Tell
(u3yuenue BTOpOro 3akoHa HbprOoTOHA, 3aKOHa COXpaHEHUS SHEPIUH, 3aBUCUMOCTb Mepuoja KosueOaHuil
MPYXUHHOTO MasTHUKA OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYAbl MaJIbIX
Kosie0aHui, TPSIMOIMHEHHOE PaclpOCTpaHEHHE CBETa, pa3iiokeHHe Oeloro cBeTa B CIEKTp, M3y4YCHHE
CBOMCTB M300pa’keHUsI B IUIOCKOM 3€pKalie U CBOMCTB M300pa)keHHs MpeAMeTa B coOuparouiei JuH3e,
Ha0JII0/IEHNE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB M3JIIyYEHUs): CAMOCTOSATEIbHO COOMPATh YCTAHOBKY U3
n30bITOYHOTO Habopa O0OpydOBaHMS, OMUCHIBATH XOJ| ONBITA U €ro pe3yabTaThl, (POPMYIHPOBATH
BBIBO/IBI,

J IPOBOIUTH NPU HEOOXOJMMOCTH CEpPHIO MPSAMBIX W3MEPEHUH, ONpeAesss cpeaHee 3HAYCHHE
n3MepsieMoil BeMYuHbl ((POKYCHOE paccCTOsSHHE COoOMparoiiel JIMH3bI), 00OCHOBBIBATH BHIOOP criocoda
U3MepeHus (M3MEPHUTEIBHOTO pHoOopa);

o MPOBOAMUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DM3MUYECKUX BEJIMYMH C HCIIOJIB30BAHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTD ITYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HauyaJbHOW CKOPOCTH,
neproja KoiebaHuii MaTeMaTHYeCKOro MasgTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH yTja OTPaKEHHUsS CBETa
OT yIJla aJIeHHUs U yIila MpeoMJIeHHs OT yria MaJeHus ): IUIAaHUPOBATh UCCIIEJOBaHUE, CAMOCTOSITENIEHO
coOUpaTh YCTAaHOBKY, (GUKCHUPOBATH PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH B BUJE
TabyuL ¥ rpaduKoB, J1eJaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIE0BaHNUS;

J NPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYHMH (CpPEeIHSST CKOPOCTh M YCKOpEHHE Telna
P PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE CBOOOJHOTO TMaJeHusi, >KECTKOCTh MPYKHHBI,
KO3 (OUIIMEHT TPEHHS CKOJIBXKCHHS, MEXaHWYeCcKas paboTa M MOIIHOCTh, YAaCTOTa U MEPHOJ| KojeOaHui
MaTeMaTHYeCKOro M MPYXUHHOTO MasTHUKOB, ONTHYECKasl cuja coOMparoIiei JIUH3bI, paJuOaKTHUBHBIN
(GOH): TUIAHUPOBATH M3MEPEHHs, COOMPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBITIOJHATH H3MEPEHHUS,



clenysl MpenoKeHHOW MHCTPYKIMH, BBIYUCIATh 3HAUYEHHUE BEJIMYMHBI M AaHAIM3HPOBATHh IOJIyYECHHBIE
pe3ynbTaThl ¢ Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;

o co0uro1aTh NpaBuiIa TEXHUKH O€30MacHOCTH IIpU paboTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;

J pa3nuyaTh OCHOBHBIE TPU3HAKM M3YUYEHHBIX (PU3MUYECKUX MoOjeNel: MaTepuanbHas TOuKa,
abcomoTHO TBEPIOE TENI0, TOYCUHBIH MCTOUYHHUK CBETA, JIyd, TOHKAs JIMH3a, IJIaHETapHasi MOJEIb aToMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO S11pa;

J XapaKTepu30BaTh TMPUHIMIBI JEHCTBHS HM3YyYCHHBIX MPUOOPOB M TEXHHYECKUX YCTPOWCTB C
ONOpOM Ha UX OMUCAHUs (B TOM YHCIE: CHMIOMETpP, JaTYUKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS,
pakera, H9XOJIOT, OYKH, MEpHCKoI, (oToammapar, ONTHUYECKHE CBETOBOJbI, CIEKTPOCKOM, J103UMETD,
KaMmepa BunbcoHa), Ucmosnb3ys 3HaHUS O CBOMCTBaX (PM3MUECKUX SBICHUNA M HEOOXOIUMbIE (PU3NUECKUE
3aKOHOMEPHOCTH;

J UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HM3YYEHHBIX TEXHHYECKUX YCTPOMHCTB,
U3MEPUTENbHBIX IPUOOPOB U TEXHOJOIMYECKUX MPOLECCOB MPU PEUICHUH y4eOHO-IPAKTUYECKHUX 3ajad,
OINITUYECKUE CXEMBI JJISl IIOCTPOCHUS N300paKeHUH B ITIOCKOM 3epKajie ¥ COOMPAIOIIEH JINH3E;

J NPUBOJUTH TMPHUMEPHl (HAXOAUTh HMH(GOPMAIMIO O IMpHMEpax) MPAKTUYECKOrO HCIOJIb30BAHUS
(bU3MYeCKUX 3HAHWN B TOBCEIHEBHOW JXM3HHU sl oOecrieueHHuss O€30MacHOCTH TMPU OOpAIICHUH C
npubopaMu M TEXHHYECKHMMH YCTPOMCTBaMH, COXpaHEHHs 30pOBbS M  COONIONEHUS HOPM
9KOJIOTMYECKOT 0 IOBEJICHUS B OKPY’KAIOILEH CPELE;

J OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NUEcKoro conepkanuss B MHTepHeETe, caMOCTOATEIbHO
¢dbopMynHMpyss TOMCKOBBIM 3ampoc, HaXOAUTh IYTH ONpEACNeHHUs OCTOBEPHOCTH TOJTY4EeHHOH
MH(pOPMALMY HA OCHOBE UMEIOLIMXCS 3HAHUHN U JIONIOJIHUTEIbHBIX UCTOYHUKOB,;

J UCTOJNB30BaTh MpPHU  BBIOJHEHWM YYEOHBIX 33JaHUN  HAYYHO-TIONMYJSIPHYIO  JIUTEPATyPy
(u3MYeCcKOro copep)kaHusi, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTd VHTepHeT, BiIaieTh NpUéMaMu
KOHCITIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHBIE IHUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HWHGpOpMAIMU U3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOIO COJEpKaHMs, MyOJIMYHO MPEACTaBIATh Pe3yIbTaThl MPOEKTHON
WM HUCCIIEIOBATEIbCKON ACATENBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BaTh M3YYCHHBIA ITOHATHUWHBIN
anmapaTr HM3y4aeMoro pasjena (U3MKM U CONPOBOXKIATh BBICTYIUIGHHE IIpEe3eHTalUel ¢ yd4éTom
0COOEHHOCTEHN ayIUTOPUN CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
Ne HanmeHnoBaHue pa3/iesioB U TeM
Konrtpoabubie | Ipakruueckue | (uudposbie)
n/n MPOrpaMMbl Bcero
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa
bu6nuoreka LIOK
11 Pusiica - Hayka o mpHpoze 2 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCKHE BETHAMHEL https://m.edso0.ru/7f416194
bubmuorexa [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIM MCTO/J ITO3HAHUA https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Paznea 2. [lepoHayajibHbIe CBeleHHS O CTPOEHUM BellecTBa
bubmuorexa [IOK
2.1 1
Crpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmuorexa [IOK
’ BellleCTBa https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHBIC COCTOAHUA BetecTba https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMoOeiicTBHE Tel
bu6mmoreka [IOK
A M
3 CXAHITICCIOC ABHICEHNC 3 https://m.edso0.ru/7f416194
bubmuorexa [IOK
3.2 14 4 1
HEPIHA, Maced, TUIOTHOCTE https://m.edso0.ru/7f416194
3.3 Cwnna. Buns cuin 14 1 2 bu6nmoreka [IOK
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

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

Wroro no pazneny 21
Pa3pnen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 asnenue. Ilepenaya naBieHus TBEpAbIMU 3 bu6mmorexa [IOK
' TellaMH, )XKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 JlaBIIeHHE KAKOCTH > https://m.edsoo0.ru/7f416194
bu6nuoreka LIOK
4.3 ATmochepHOe NaBIeHHC 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYXKEHHOE 7 3 bubmuorexa [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro o pazgeny 21
Pa3pnen S. Pabora u MOIHOCTB. JHeprust
bu6mmoreka [IOK
>1 PaGora u monmocTs 3 . https://m.eds00.ru/7f416194
bubmuorexa [IOK
52 HpocTste MeXaHH3MEL > L https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
>3 Mexartirieciast SHepri 4 L https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12
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8 KVIACC

KoanuyecrBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TeM
Ne /i Kontpoabubie | IpakTuuyeckue | (uppoBbie)
NMPOrpaMMbl Bcero
padoThI paGoTnl oOpa3oBaTeJIbHbIE
pecypchbl
Paspnen 1. TenioBble siBj1eHUs
. bu6mmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLIeCTBA ! https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
12 Tennosbre mporecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nea 2. DiekTpu4eckue M MATHUTHbIE SIBJICHHSA
21 DNIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 5 1 bubmuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 I1 2 1 7
OCTOTHILIN SEKTPHHCCIME TOK 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2. M 1 1.
3 ATHITTHBIC ABTCHIL 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 DTICKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pasznen 5. KBaHTOBBIE IBJIEHUA
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHHUKA

1. » ®usuka, 7 kiacc/ Ileppikun A.B., O611ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«M3narenpcTBO «OK3aMEH»

2. ®dwusuka, 8 kmacc/ [lepwimkun A.B., O01IecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; Aximoneproe odmectBo «M3narenscTBo «IIpocsemnienne»
3. Ouszuka, 9 kmacc/ Ileppimkun A.B., T'ythuk E.M., OOmectBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «/[[PODA»; AxunonepHoe obuiectBo «M3narensctBo «lIpocBenienuey

METOJAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

7 KJIACC

1.Pabouas mporpamma.

2. TlporpaMMbl OCHOBHOrO o0Omero oopaszoBanusa. Pusuka. 7 — 9 kmaccel (aBTOPBHI:
A.B.Tlepeimikun, H.B. ®unonosuu, E.M. I'yTHHK).

3. PaGouas nporpamma o ¢usuke. 7 xknacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BRIOPAHHBIM yUYEOHUKOM:

4. leppiukun A.B. ®@usuka. 7 kinacc. YueOHUK i 00111€00pa30BaTEIbHBIX YUPESIKIACHUH .
M.:Ipoda. 2011

5. Jlykammk B.M. C6opHuk BompocoB u 3amau mo ¢usmke. 7-9 ki. — M.: IIpocsermienue,
2010. -192c.

8 KUIIACC

1. Pabowas mporpamma. @Pusumka. 7 — 9Kkiaccel: y4eOHO-METOIMYECKOTO IMOCOOMS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —-M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOro obmero oOpazoBanus. ®Pusmka. 7 — 9 Kiaccel

(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nmporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPaHHBIM y4EOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 knacc. YueOHUK 17151 0011e00pa3oBaTeNbHBIX YUPEIKICHUH .
M.:JIpoda. 2011

5. Jlykammk B.M. COopHHK BompocoB u 3amad mo ¢usmke. 7-9 ki — M.: [IpocBemenue,
2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAaOOTHI. —
5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcrtaxoBa T.B. ®usuka. 7 kmacc. Jlaboparopusle paboTel. KOHTpoJbHBIE 3amaHus. —
Caparos:Jluneit, 2014.

8. «KoutponbHO-u3Meputenbubie Matepuansl. @usuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3J.,nepepao. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: ydeOHo-MeToauueckoe mnocobue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. Ileppimkun @uznka-8ki 2017 M. [Ipoda

11.H.B. ®unonoBuy Metoauueckoe mocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHBIE paboThI-§ kinacc 2017 M.
Apoda

13.B.B. IllaxmatoBa ,O.P. Illedpep Auarnoctuueckue padotsl -8 kiacc 2016 M. Jlpoda
14.A.E. Mapon, E.A. Maposn, C.B. Io3oiicknit Coopauk Bompocos u 3agau 2015 M. JIpoda
9 KUIACC



1. PabGouas mporpamma. @Pusmka. 7 — 9kimaccel: y4eOHO-METOAMYECKOTO IOCOOHS
/coct. TuxonoBaE.H. — 2-e uzn.,crepeornmt. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOro obmero oOpa3zoBanusi. @usuka. 7 — 9 Kjaccel
(aBropsr:A.B.Ilepoiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU c BbIOpPAHHBIM Y4EOHUKOM:
4. Tlepwimkua A.B. ®usuka. 7 xnacc. Y4eOHUK it 00111€00pa30BaTENbHBIX YUPESIKICHHUH .
M.:Ipoda. 2011

5. Jlykammmk B.M. COopHHK BOIpocoB M 3amad mo ¢usuke. 7-9 ki — M.: IIpocsenicnune,
2010. -192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE PAaOOTHI. —
5-¢ W3JaHUE,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 xinacc. Jlaboparopusie pabotsl. KoHTponbHBIE 3amaHus. —
Caparos:Jluneii, 2014.

8. «KoHTponbHO-3MepuTenbHble MaTepuanbl. Pusuka. 7 kimacc/Coct. H.U. 3opun. — 2-¢
u31.,nepepao. — M.:BAKO, 2013.
9. Mapon A.E. ®uzuka. 7 iacc: ydeOHO-Meroanueckoe mocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10. KonTponbHble U caMocCTOsATEIbHBIE PadOTHI MO (usuke. 9 kiacc: Kk yueOHuUKy A.B.
[leppimnkuna, E.M. I'yrhuk «®usuka 9 kmace» / O.M. I'pomueBa. — M.: M3natenbcTBoO
«DK3amMeny, 2014,

11. Tectsl o ¢usuke. 9 knacc: k yueonuky A.B. Ilepoikuna, E.M. I'ytHuk «®usuka

9 xmaccy /  O.M. TI'pommeBa. — M.: WMparenbctBO  «Ox3amen», 2010.
®usnka. 9 knacc. Tematuueckue TecToBble 3agaHus A noAroroBku k ['MA. / aBr.- coct.:
M.B. boiinenko, O.H. Mupomkuna. — Spocnasis: OO0 «Axamemust pa3Butus», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
7 KJIACC

1. Bubmmorexa IHOK. — Pexum nocryna: https:/m.edsoo.ru/7f416194

2. HHTepecHble MaTepuaisl K ypokaM (PU3HKH MO TEMaM; TeCThI 10 TEMaM; HATJIsTHbIE
nocodus kK ypokaMm. — Pexxum noctymna: http://class-fizika.narod.ru

3. DnekTpoHHbIE yueOHHMKH 1O pu3nKe. — Pexxum moctyna: http://www.fizika.ru

4. Taszera «l CEHTSIOpSI» MaTepuabl o pusuke. - Pexum
noctyna:http://archive.lseptember.ru/fiz
8 KJIIACC
1. bubmmnoreka LIOK. — Pesxum noctyma: https://m.edsoo.ru/7f416194
2. HNHTepecHble MaTepuaibl K ypokaM (PU3MKH 1O TEMaM; TECTHI IT0 TeMaM; HarJIsIHbIe
nocoOust kK ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru
3. DnekTpoHHbIe y4eOHHKH 110 pusuke. — Pexxum poctymna: http://www.fizika.ru
4, ['azera «l ceHrsOps» Matepuansl 1o  ¢usuke. — Pexxum  gocryma:
http://archive.1september.ru/fiz
9 KJIACC
1. bubnuoreka LIOK. — Pexxum nocryna: https://m.edsoo.ru/7f416194
2. HHTepecHble MaTepualbl K ypokaM (DU3UKH 1O TEMaM; TECThI [0 TeMaM; HarJIsTHbIC
nocobus K ypokam. — Pesxxum nocrtyna: http:/class-fizika.narod.ru
3. OnexkTpoHHbIe yueOHUKH 1o (usnke. — Pexum nocryna: http://www.fizika.ru
4. [azera «l  ceHrsiOps» wmarepuansl 1o  ¢usuke — Pexum  goctyna:

http://archive.1september.ru/fiz
5. Cnam OI'D— Pexxum mocryna: https://phys-oge.sdamgia.ru/
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