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MNOSACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBJIEHA HA OCHOBE
HOJOXKEHUH U TpeOoBaHMH K pe3ylbTaTaM OCBOEGHUS Ha 0a30BOM YpPOBHE OCHOBHOH
oOpa3oBaTenbHO# mporpaMmel, npeacraBieHHbIXx B DI'OC 00O, a takke ¢ yuérom denepanbHOI
paboueil nporpammsl BocriuTanus U Konuenuuu npenojaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue mporpamMmbl 1o (U3MKE HANpaBiIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaroIMXCs U OPraHM3aLUI0 U3y4eHHUs (U3UKU Ha JIEeATEIbHOCTHOW OCHOBE. B
nporpaMMe 1O (HU3UKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO TIpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJIbTaTaMm
00y4yeHHUs], a TAKXKE MEXKIPEJIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX y4EOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIeT0 00pa3oBaHusl.

[Iporpamma mo ¢u3Mke ycTaHaBIMBaeT paclpelielieHue ydyeOHOro marepuaina I0 Ioaam
oOyueHus (o KjaccaMm), HpelaraeT NIPUMEPHYIO IIOCIEN0BAaTEIbHOCTh H3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS MPEIMETHOIO COAEp)KaHUS U Y4€Te BO3PACTHBIX OCOOEHHOCTEH
o0yJarouuxcsi.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOIUYECKOM MOMOIYU YUUTEIO B
co37aHUU pabouel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

@dusmka sBISETCA CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX INPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB M SIBJICHUH, M3Y4aeMBIX XUMHEH,
Ouosorueli, acTpoHOMHeH U (QU3MUECKO reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, IpEeAOCTaBIsieT HaubOosee scHble oOpa3lbl NPUMEHEHHsS HAy4yHOro MeEToJa
IIO3HAHUS, TO €CTh CII0C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpxHa W3 TIIaBHBIX 3a7ad (U3NYECKOro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTM W MHTEpeca K HayKe Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpenroyiaraeT OBJIAJCHHE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

- HAY4YHO OOBSACHSATH SIBIICHUS,

- OLIEHUBATh U MOHUMATh OCOOEHHOCTU HAyYHOT'O UCCIIEIOBAHUS;

- MHTEPOPETUPOBATh JaHHBIE M HCIIOJIb30BaThb HAy4YHbIE JIOKA3aTeNbCTBA JUIS TOJIYYEHHS
BBIBOJIOB.

Llenn wu3ydeHus (QU3UKK Ha YPOBHE OCHOBHOIO O0IEro oOpa3oBaHMs OIpeNeNIeHbl B
Konnenmuu npenonaBanus yde6Horo npeamera «@Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit  ®enepanyy, peanu3yloIMX OCHOBHbIE 00meo0pa3oBaTeNbHbIE MPOrPaMMBbI,
yTBepkI€HHONW pemennemM Komtermm MunncrepctBa npocsemenuss Poccuiickonn ®Penepannn
(mpotokon ot 3 nexabdbps 2019 r. Ne [IK-4BH).

Henu n3yyenus Gpu3nku:

- [puUOOpeTeHHe WHTEepeca M CTPEeMIIEHUS OOydYaloUIMXCS K HAyYHOMY H3YYEHHIO HPUPOJIbI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

- pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe IO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

- (opMupoBaHHE HAyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHsl OCHOB CTPOEHUS MaTepHH
U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

- (opMupoBaHHE MPEICTABICHUA O posid (UMKU JUIS Pa3BUTHs JIPYTUX E€CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTH;

- pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cdepax Oyaymiei mpodecCuoOHaIbHON AeATeNIbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYESHHIO B ’TOM HAIPaBJICHUH.

JlocTikeHue 3THX 1eJIei mporpamMMsl 1o (pU3MKe Ha yPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus
o0ecreunBaeTcsl pelIeHUEeM CIeyIOINX 3a1a4:

- mpuoOpeTeHue 3HAHUKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

- mpuoOpeTeHHue YMEHHH ONHUCHIBATh M OOBACHATH (U3UUECKUE SIBJICHUS C HCIOJIb30BaHUEM
MOJTYyYECHHBIX 3HAHU;



- OCBOGHHME METOJOB PEIICHUS MPOCTEHIINX PAcuETHBIX 3a/ad C HMCIOJIb30BaHUEM (U3HUECKUX
MOJIeJIeH, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

- pa3BUTHE yMEHUU HAOIIOATh MPUPOJHBIC SBJICHHUS M BBIIOIHATH OIBITHI, JAOOpPAaTOpHbIE
paboThI U AKCTIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C HCIIOJIb30BAaHHEM U3MEPHUTEIbHBIX IPHOOPOB;

- ocBoeHHe TMpuUEMOB paboTel ¢ uHpopManueld (U3MUECKOTO COJEp)KAHUS, BKIOYAs
WH(OPMAIIMI0O O COBPEMEHHBIX JIOCTIDKEHUSX (PH3UKH, aHAIM3 M KPUTHUYECKOE OIICHWBAHUE
nHpopmanuu;

- 3HAKOMCTBO cO c(epamu Tpo(hecCHOHATBLHOW AEATEIHHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wu3ydenume ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOINETO OOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeni0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeJIenio).

[Ipennaraemslii B mporpamMmMe 1o (puU3MKe MepeueHb J1a0opaTOpHbIX paboT M OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yUYUTElb JellaeT BRIOOp MPOBEACHUS JIa0OPaTOPHBIX padOT U OIBITOB
C Y4€TOM WHAMBHIYAIbHBIX OCOOEHHOCTEH 00y4YaromuXcs, CIUCKA SKCIIEPUMEHTAIBHBIX 33aJaHHH,
npeiaraéMbIX B paMKaxX OCHOBHOTO IOCYAapCTBEHHOT0 3K3aMeHa 1Mo (U3HKe.

COJAEP)KAHUE OBYUYEHMU S
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

O®usnka — Hayka o mpupone. SBieHus npuponbl. Duznueckue sSBICHUS: MEXaHUYECKHE,
TEIUIOBEIC, AIICKTPUUYECKUE, MATHUTHBIC, CBETOBEIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. M3mepenue Qusmueckux BenuyuH. Punueckue MPUOOPEHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CHCTeMa €INHHIL.

Kak ¢usmka u apyrue ecTecTBeHHblE HAyKH H3y4aroT mpupoay. EcTecTBeHHO-HaydHBII
METOJ TO3HAHWA: HAONIO/IEHHE, TIOCTAHOBKAa HAyYHOT'O BOIPOCA, BBIIBUKECHHUE THUIIOTES,
HKCIIEPUMEHT T10 MPOBEPKE TUTIOTE3, O0BSICHEHHE Ha0MI0AaeMoro aBineHus. Onucanue Gpusndaeckux
SBJICHUM C IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnueckue, TCIUIOBBIC, JICKTPHUYCCKHE, MATHUTHBIC, CBETOBBIC SBJICHUSI.

duznyeckue mMpudOPsI U MPOIleaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHUM.

H3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

H3mepeHue TeMiepatrypsl Ipy MOMOIITH KUKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIePaTyphl.

[IpoBenenune nccienoBaHusl MO MPOBEPKE THIOTE3bl: JaJbHOCTh MOJETA HIapUKa, MYHIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJIbIlIe BHICOTA ITYCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS O CTPOCHHHU BelleCTBA.
CTpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mephl. OMbITHI, JOKa3bIBAIOIINE JUCKPETHOE

CTpOEHHE BEIECTBA.

JIBukenne yactuil BemiecTBa. CBs3b CKOPOCTH JBMKEHHSI YACTHI] C TEMIEpaTypoi.
bpoyHoBckoe nBmwxkenue, auddys3us. BzaumMopeilcTBME UYACTHII BEIIECTBA: NPUTSDKCHHE U
OTTaJKUBaHUE.

ArperaTHple  COCTOSIHHS ~ BEIIECTBA: CTPOCHHWE Ta30B, JKHIKOCTEH W TBEPMABIX
(KpUCTaNIMYECKUX) TeN. B3amMOCBSI3b MEXIYy CBOWCTBAMU BEUIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBieHui, OObSICHSIOMIMUXCS MPUTSKEHUEM WU OTTAJIKMBAaHUEM YaCTHIL BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C MCTOJIb30BaHHEM (hoTorpadmii).
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2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexanuueckoe nBukeHue. PaBHoMepHOe U HepaBHOMEpHOE JBHkeHue. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBH)KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SBnenue nHepuMH. 3aKOH HHEpLUMU. B3aumozeiicTBue Ten Kak IpUuuHa U3MEHEHHSI CKOPOCTHU
JIBWKEHUs Ten. Macca kak mepa mHepTHOcTH Tena. IlnoTtHocTs BemecTBa. CBsi3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMA BEIIEeCTBA.

Cuna Kak XxapakTepucTuka B3aumoaeicTsus ten. Cuia ynpyroctu u 3akoH ['yka. 3mepenue
CUJIBI C ITOMOILBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TshkecTh. Cuila TSKECTH Ha APYTHX
mwia"erax. Bec Tema. Heecomocth. ClokeHHE CHJI, HalpaBJIEHHBIX II0 OJHOW IPSAMOIL.
PaBuopelictByromas cui. Cuiia TpeHusi. TpeHHne CKOJIbKEHUS U TPEHUE MOKos. TpeHue B mpupoje
U TEXHHKE.

Hemoncmpayuu.
Habumronenne MexaHn4ecKoro IBUKEHUS Tena.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumroienue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTU MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlabopamopuusie padbomot u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIapuKa B KUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapUKa MO0 HAKIIOHHON TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnBITH, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsoKeHUs (nedopMaiuu) MPYKHHBL  OT
MIPUIIOKEHHOMN CHJIBI.
5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCIMOCTD CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBienune TBEPABIX TeJl, KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHbIIEHUS U yBeJIWYEeHUs JaBieHus. [laBneHue ras3a. 3aBUCUMOCTh
JaBJeHus ra3za oT 00béMa, Temreparypsl. [lepeqada naBineHust TBEPABIMU TellaMU, KUIKOCTSIMH U
razamu. 3akoH Ilackansa. IlHeBMaTHueckue MalIMHBL. 3aBUCUMOCTb JaBJICHUS KHUAKOCTU OT
riyounsl. ['uapocrarnyeckuit mapagokc. CooOmiarommuecs cocyapl. [ napaBnuyeckiue MexaHU3MBbI.

AtMochepa 3emin u atmocepHoe naBieHHe. [IpUUMHBI CyHIIECTBOBAaHUS BO3IYLIHON
obomnouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOro aBieHHS. 3aBUCHMOCTH
aTMoc(epHOro aBleHus! OT BBICOTHI HaJl ypoBHEM Mops. [IpuOopsl asist u3mepenus arMocpepHoro
JIaBJICHUSI.

JleticTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeNO. BrITamkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJEHUS ra3a OT TEMIIEPaTyphl.
Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.
Coobmaronyecs: Cocy/sl.
I'mppaBnnueckwnii npecc.
[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHSL.
3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00BbEMa MOTPYXKEHHOW 4YacTU Tella U IUIOTHOCTH
KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CHUIIbI BECY BEITECHEHHOM KUIAKOCTH.
8. VYcnoBue maBaHus TeJ: IUIaBaHUE WU TOTPY)KEHHE Tell B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeNa U )KUJKOCTH.
Jlabopamopuwie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOTrPYKEHHOM B JKUIKOCTh YacTH

Tena.

OrnpenenieHne BBITAIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAIKHBAIONICH CWIIBI, ICHCTBYIOIIEH Ha TEIO B >KUIKOCTH, OT
Macchl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CHUIIbI, IECHCTBYIOIIEH HAa TEJIO B
KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoncrpyumpoBanue apeomerpa WM  KOHCTPYMPOBAaHUE JIOAKM U ONpEIEIeHHE €€
rpy30M0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MEXaHU3MBIL: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHne npaBuiia paBHOBECHUS pblyara K 0J10Ky. «30s10T0€e paBuiio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocThie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunetnueckas u noTreHuHaibHas sHeprus. [IpeBpaiienue omHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuuvie padbomovt u onvimol.
1. Ompenenennie pabOThl CHIIBI TPEHHS MPH PABHOMEPHOM JBMKCHHH TeJa MO TOPHU30HTAIBHOM
IIOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHUS phluara.
N3mepenne KII/] HakIOHHOM ITIOCKOCTH.
N3y4eHne 3aK0Ha COXPAHEHNs MEXaHUYECKOM SHEPTUN.
8 KUIACC

no

Mo

Pa3nen 6. TenuioBble siBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO--KHHETUUECKOW TEOPHH CTPOEHUs BemlecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIeKyJl.  ONbITbl, MOATBEPXKAAIONIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
Monenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammuueckue u
amopduseie Tena. OOBICHEHHE CBOWCTB ra3oB, KUIKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKEHUU
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CMmauMBaHME W KanWUIApHbIE sBJIeHUsA. TemnoBoe
pacuImpeHue u cxxartue.
Temneparypa. CBsA3b TeMIepaTypbl €O CKOpPOCTBIO TEIUIOBOIO JIBMJKEHMSI YacCTHILL.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpruu: Terionepeaaya U CoOBEpIIeHUE
paboTsl. Busl Teruionepenaun: TEIUIONPOBOAHOCTh, KOHBEKITHS, U3IyUYEHUE.
KonuyecTBo TemmoThl. YaenbHas TEIIOEMKOCTh BeIIeCTBA. TemIo0OOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oarnanca. [lnmaBieHne W OTBepAEBaHHE KPUCTATMYECKUX
BEIIECTB. YeNbHas Terora TuiaBiaeHus. I[lapooOpazoBanme W KoHAeHcaus. Vcmapenwue.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEpPATyphl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.
Bnaxnocts BO3ayXa.
OHeprus TOIUIMBA. Y IeJbHas TEIJI0TA CTOPAHUS.
[Tpuntmne! pabots! TermoBbix apurateneit KIIJ TemmoBoro nuratens. TemnoBsie qBUTaTenn
Y 3alI1Ta OKPYKAIOIEH CPeIbl.
3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.
Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddysun.

HaGnroenue siBIeHUI cMaurBaHMs M KAMAJUTSIPHBIX SBICHUIA.

Habmroienue TemnoBoro pacivpeHus Ted.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3mepeHus TeMIepaTypsl.
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Buael Terionepenayn.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

10. CpaBHeHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.

13. Mozeny TEIIOBEIX IBUTATENIEH.

Jlabopamopuvie pabomsl u onvimel.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH M TBEPIBIX TEII.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIPHIIA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEéMa U HarpeBaHus Win

OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JIMHCWHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabmroneHue m3MeHEHUs BHYTPEHHEH >HEPIUM Tejla B pe3yJbTaTe TEIUIoNepenayd U padoThl

BHEILIHUX CHIL.

HccnenoBanue sBiIeHUs TEMI00OOMEHA MPU CMEIINBAHUN XOJIO0JHON U TOpsiueii BOJIBI.

9. OmpezneneHue KOIWYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJIOM MpU TEMIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIMHIPOM.

10. Omnpenenenuie yaenpHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapEHHUS.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHUS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIC SIBJICHHUS.

Onektpuzanus Ten. J[Ba poaa 3neKTpUUECKHUX 3apsaaoB. B3aumopeicTBue 3apspKEHHBIX TeIl.
3akoH KyrnoHa (3aBUCHMOCTH CHJIbI B3aUMOJEHCTBHS 3apSKEHHBIX TEJl OT BEJIMYMHBI 3aps/iOB U
PAcCTOSIHUSA MEXY TeJIaMu).

Onexkrpuueckoe noine. Hanpsk€HHOCTh anekTpuueckoro mnousid. I[IpuHmun cynepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu 3mekTpuueckux 3apsaoB. DIEMEHTapHbIN 3JIeKTpuueckuil 3apsaa. CtpoeHue atoma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONEKTPUUYECKUIT TOK. YCIIOBUS CYIIECTBOBAHHUS DJIEKTPUUYECKOrOo TokKa. McTouyHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS D3IEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass nenb. Cunma  Toka. Onekrpuyeckoe HampsbkeHHe.  ConpoTHBIICHHE
IPOBOJAHMKA. YJEINBbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Owma uid  yyacTKa LIEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTta 1 MOITHOCTB 3JEKTpUYECcKOro Toka. 3akoH /Dxoymns—Jlenna. DnekTpuueckue Lenu u
MOTPEOUTENH IEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3aMbikaHMe.

[locTostHHBIE MarHuUTHl. B3auMmopeicTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHoe mode.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue JJs )KU3HU Ha 3emiie. OnbIT Dpcrena. MarHutHoe moiie
ANEKTPUUECKOro ToKa. [IpuMeHeHune 371eKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOTO MOJISI Ha
MPOBOJAHMK C TOKOM. DJIEKTPOABUTATENb IOCTOSIHHOTO TOKa. Vcronbp30BaHue 3JeKTpoABUTaTesei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel  Dapanes.  SIBneHue  3yeKTpoMarHuTHOM — wHAyKuMW. [lpaBwiio  JleHna.
OnekrporeHepatop. CrnocoObl TMONXYYeHHUS OICKTPUUYECKONH HHEPruu. JIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzamms TeI.
2. JIBa pona dJEKTPUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKCHHBIX TEI.
3. YCTpoHCTBO M AEHCTBHE IEKTPOCKOTIA.
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DnekTpocTaTHuecKas HHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
VIcTOYHUKY TOCTOSTHHOTO TOKA.
JIeficTBHS DIIEKTPUYECKOTO TOKA.
0. DIEKTPUYECKUH TOK B KUIKOCTH.
11. T'a30Bblii pa3psi.
12. 3mepenue cuiibl TOKa aMIEPMETPOM.
13. U3mepenue 31eKTpUUecKOro HanpsKeHUs: BOJIBTMETPOM.
14. Peoctar u Mara3uH CONPOTUBICHUI.
15. B3aumoieiicTBUE MOCTOSIHHBIX MarHUTOB.
16. MoaenupoBaHue HEBO3MOKHOCTH Pa3eliCHUs TIOJIOCOB MarHUTa.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHoOe 1nojie ToKa. JJIeKTPOMArHurT.
20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.
21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.
22. ViccnenoBanue SIBJICHHS SJICKTPOMArHUTHON MHTYKITUH.
23. OnbiTel Dapajnes.
24. 3aBUCUMOCTD HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBCHHSI.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie pabomot u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIUMHU Tell MHAYKIUEH U PU COTPUKOCHOBEHUHU.
UccnenoBanue nelcTBUS JIEKTPUYECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKka padOThHI NEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HAIPsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIAYIIETO dYepe3 PE3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.
7. OneITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JJIEKTPUYECKOTO COMPOTUBIEHHUS IMPOBOJHUKA OT
€ro JUIMHBI, IJI0IIAU TIOTIEPEYHOr0 CEUeHHs U MaTepuara.
8. TlpoBepka mpaBWIa CIIOKCHHS HANPsDKCHUW TIPU TIOCITIEIOBATSIIBHOM COCJAMHCHHH JBYX
PE3UCTOPOB.
9. Tlpoepka mpaBwIIa JUIS CHIIBI TOKA MPH TApaLISTHHOM COSTUHEHUH PE3UCTOPOB.
10. Omnpenenenrie pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAMPSKEHUS Ha HE.
13. Onpenenenne KII1J1 HarpeBaress.
14. UccnenoBaHue MArHUTHOTO B3aMMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.
15. M3y4enre MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TIPH MX OOBbEIMHEHUH U Pa3JICTICHUN.
16. UccnenoBanue NeHCTBUS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.
17. OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHIIBI B3aUMOICHCTBHUS KaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA M HANPABIICHUSI TOKA B KaTYIIIKE.
18. N3y4eHwne neiiCTBUS MArHUTHOTO ITOJISI HA TIPOBOJHHUK C TOKOM.
19. KonctpynpoBaHnue 1 u3ydeHue paboTsl JEKTPOIBUTATEISL.
20. Usmepenue KIIJI anekTpoaBuraTeIbHONW YCTAaHOBKH.
21. OmbITHI IO UCCIIEIOBAHUIO SIBJICHUS SJICKTPOMArHUTHON MHIIYKIIUU: MCCIEAOBaHNE M3MEHEHUI
3HAYEHUS U HAIlPaBJICHUS WHIYKIIMOHHOTO TOKA.
9 KJIACC
Pa3nen 8. Mexanu4yeckue siBJICHUS.
Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTENIBHOCTH
MEXaHUYECKOr0 JBWXEHUs. PaBHOMepHOEe mpsMONMHENWHOE JBMKeHUe. HepaBHomepHOE
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npsMoONIMHEHOe JBrkKeHne. CpenHsis W MIHOBEHHash CKOPOCTh Tela IpU HEPaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyCKOpeHHOE TNpsMoiauHEHOe nBrkeHne. CBoOOmHOE mageHue. OMbIThI
[Nasnnes.

PaBHOMepHOE ABMkeHHE MO OKpyxkHOcTU. Ilepmon m wactora oOpamienus. JluneitHas u
yriaoBasi ckopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3akoH HproTona. Brtopoi 3akon HeroTona. Tperuid 3akoH Herotona. Ilpunimn
CYINEPIO3UINH CUJL.

Cwita ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUila TPEHHS CKOJIbKEHUs, CUJIa TPEHUSI TIOKOS,
Jpyrue BUbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOTI'O TATOTEHUS. Y CKOPEHHE CBOOOJHOTrO MajeHus. JBukenue
raHeT Bokpyr Connia. IlepBast kocmudeckas ckopocTs. HeBecoMocTh U meperpy3ku.

PaBHOBecue marepuanbHON TOUKH. AOCONTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHusa. MomeHT cuibl. LIeHTp TshkecTu.

Umnynec Tena. W3menenune wummynbca. VMMmynbc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckass paboTa W MolHOCTb. Pabora cun TsxkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u paboTel. [loTeHuuanbHas SHEprus Tena, MOJHATOrO HAJ IMOBEPXHOCTHIO 3EMIIH.
IloTenumanbHas SHEpPrusi CKarou NpyxkuHbl. KuHeTndeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPIruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabGmroneHue MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCUETA.

CpaBHeHue NyTel U TPaeKTOPUM JIBUIKEHUSI OJHOIO U TOTO K€ Tela OTHOCUTEIBHO PAa3HBIX TeEll
OTCU€Ta.

H3mepeHune cKopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmonenne ABM>XeHUs Tesla o0 OKPYKHOCTH.

HaOnronenne MexaHWYecKUX SBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOuHeTa (pU3NKU.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepenaya uMmysbca MpHU B3aUMOJICHCTBHHA Tell.

11. ITpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMO/ICH CTBUH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakTHBHOTO JIBUKECHUS.

15. CoxpaHenue MeXaHUYECKOM 3HEPTUH MTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MEXaHWYECKON SHEPTHH MIPH JBMXKEHUH TEJa 0] ISHCTBHEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa /Ui pa3roHa U JaJbHEHIIEro paBHOMEPHOIO JIBHKEHUS IIapUKa WIH
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TEJIEKKH.

2. OmnpeneneHne CpeTHEH CKOPOCTH CKOJBKEHHsI OpycKa WM ABMDKEHUS IIAapUKa IO HAKIOHHOW
IJIOCKOCTH.

3. OrmpeneneHne yCKOPEHHS Tella PU PaBHOYCKOPEHHOM JIBMYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BpPEMEHHM IPU PABHOYCKOPEHHOM JBMD)KEHUH 0€3

Ha4yaJbHOU CKOPOCTH.
5. TIpoBepka rumoresbl: eciy IpU PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HauyalbHOM CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJMHAKOBBI.
6. HccnemnoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBIICHHSL.
Onpenenenne ko3P huImeHTa TPSHUS CKOIBKCHHUS.
8. OmnpeneneHue KECTKOCTU MPYKUHBL.

~



9. Omnpenenenue pabOTHl CUIIBI TPEHUS MPU PAaBHOMEPHOM JIBYKEHUH Teja MO0 TOPU3OHTAIbHOM
MOBEPXHOCTH.

10. Omnpenenenuie paboOThl CHIIBI YIIPYTOCTH MPH NOABEME Ipy3a C UCIOIH30BAHUEM HEMOIBUKHOTO
U TIOABIKHOTO OJIOKOB.

11. U3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3nen 9. Mexanuveckue KoJ1e0aHUSA U BOJHBI.

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEpPUCTUKHU KOJIOaHWI: MepuoJ, 4acToTa,
aMImMTyna. MareMarMd4ecKuil W NPYKHHHBIA ~ MasTHUKWA. [IpeBpameHue osHepruv IpHU
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue koneOaHus. BeiHyxIeHHble kojeOanusa. Pesonanc. MexaHuueckue BOJIHBIL.
CBolicTBa MexaHU4ecKUX BoOJIH. [Ipo/1osibHbBIE U NTONIEpeYHbIE€ BOJIHBL. J[J11MHA BOJIHBI U CKOPOCTH €€
pacupocTpaHeHus. MexaHn4ecKre BOIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopuusie padbomot u onvimol.
Omnpenenenue 4acToThl U Meproia KoieOaHuii MaTeMaTHYecKOro MasTHUKA.
Omnpenenenye 4acToThl U Iepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHMOCTH TNepHOfa KoleOaHWH MOJBEIIEHHOIO K HHUTU Tpy3a OT JJIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Tepro/ia KojeOaHui pyKUHHOTO MasiTHUKA OT Macchl rpys3a.
5. TlpoBepka He3aBUCUMOCTH NEpHoAa KojaeOaHuM Tpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipys3a.
6. OnbIThl, JEMOHCTPHPYIOIIUE 3aBUCHUMOCTb IEpHOAa KojeOaHWH NPYKHUHHOTO MasTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHsi CBOOOIHOTO MaCHUS.

Pa3nen 10. Di1ieKTpOMarHuTHOe 1M0JIe M JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE MoJIe. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. Vciob30BaHNE JIEKTPOMArHUTHBIX BOJIH /111 COTOBOW CBS3H.

DneKkTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOHCTBa CBETA.

Jlabopamopuvie pabomul u onvimel.

1. U3yyeHue CBONCTB 3JI€KTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHNUS.

JlyueBas mopens cBeta. Mcrounuku cBera. [IpsiMmonuHeliHOE€ pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3aKkOH MHpesOMIICHUS cBeTa. [loaHOE BHYTpEHHEE OTpa)K€HHE CBETa.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema (poroamnmapara, MUKPOCKOIIA M TEIECKOTA.
I'ma3 xak onrtuyeckas cucreMa. biiM3opykocTs U JAIBHO30PKOCTb.

Paznoxenue 6emoro ceera B criekTp. OnbiTel HeioToHa. Crio)keHHE CHEKTPaIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[IpssMoNMHENHOE PpaCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
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ONTUYECKUN CBETOBO/I.

Xon yueit B coOuparomiei JuHse.

XoJ 1y4dei B pacCerBaroIleH JIMH3E.

[Tony4yeHnue n300paKeHUi C MOMOIIBIO JIMH3.

10. [Ipunnun neiicTBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
11. Mopnens rnasa.

12. Paznoxenue 06emoro cBeTa B CIEKT.

13. Iony4enune 6enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

© N

1. HccnemoBaHue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOT'O JIyda OT YIJia ITaJICHHUS.

2. V3yueHue XapaKTEPUCTUK U300paKEHHS MPEAMETA B TUIOCKOM 3epKaje.

3. MHccrnenoBanue 3aBUCUMOCTH yIJia MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia MMaJeHUs Ha TPAHHUIIE
«BO3JTYX—CTCKIIO».

4. TlomyueHre N300pasKEHUI C TIOMOIIBI0 COOMPAIOIICH JIMH3HI.

5. Ompenenenue POKYCHOTO PACCTOSHUS U ONITUYECKOMN CHITBI COOMPAFOIICH JIMH3HI.

6. OmnbITh IO Pa3I0KEHUIO OETIOTO CBETA B CHEKTP.

7. OIBITHI 11O BOCIIPpHUATHUIO IIBETA MTPEAMCETOB IIPHU UX Ha6JIIOII€HI/II/I 4cpe3 OUBCTOBLIC q)HJII)TpI)I.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pezepdopna m 1utanerapHast moaens aroma. Mogenb atoma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie ClIEKTPHI.

PagnoaktuBHOCTE. Anbda-, Oera- W ramma-m3nydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wogens aroMHoro snpa. M3zortomel. PaguoaktuBnble mnpespamenus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsOBOTO M MAacCOBOTO YHCEN. DHEPTUs CBS3U
aToMHBIX sa1ep. CBsi3b Macchl M dHepruu. Peakiuu cuHTe3a U AeneHus saep. VICTOUHUKM dHepruu
ConHua u 3B€371.

Snepnas >HepreTuka. JIeMCTBUA paguOAKTUBHBIX U3Iy4YEHNUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.
CrnieKTpbl pa3IMyYHbIX I'a30B.
CrnexTp BogOpoOIa.
HaGnronenue TpekoB B kamepe Buibcona.
Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUEHUH.
Perucrpanus usinydeHus IpUpOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopnwvie pabomot u onvimel.
HabmiofeHne criionHbIX U TUHEWYaThIX CIIEKTPOB U3TYUYCHUS.
HccnenoBaHue TpEeKOB: U3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTOrpadusim).
3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOpPUTEIBbHO-000011Ia0 LM MOYJIb.

[ToBTOpUTENBEHO--0000IIAOIINN MOIYIb TPEAHA3HAUEH JJIS CHCTeMaTH3aluud U 0000IIeHus
MIPEIMETHOTO COJEP>KAaHUSI U OMBITA JEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YyYEHHH BCEro Kypca
¢u3uKy, a TaKkKe I MOJTOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMEHY MO (hU3MKe Ui
00y4aromuxcsi, BHIOPaBIIUX 3TOT y4€OHBIN PEIMET.

[Tpu M3ydyeHun JaHHOTO MOZYJS PEATM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIABI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€eCIeunBaeTCs JOCTUKEHHE MPEIMETHBIX U METANPEAMETHBIX INIAHUPYEMBIX
pe3yibTaToB OO0y4YeHHs, (OPMHUPYETCSl €CTECTBEHHOHAy4YHas TI'PaMOTHOCTh: OCBOEHHE Hay4HBIX
METOAOB MCCIEIOBaHUS SBJICHUN MPUPOAbI U TEXHHUKH, OBJIQJCHUE YMEHUAMHU OOBSICHATh
¢du3nueckue SBICHUS, TPUMEHSA MTOJy4YeHHbIE 3HAHUS, PEIIaTh 337a4, B TOM YHCIIC KaUeCTBCHHbIC
Y DKCIIEPUMEHTAJIbHBIE.

IIpuHIMIINAIBEHO AEATEIBHOCTHBIN XapaKkTep JaHHOTO pa3zelia pealu3yeTcs 3a CYET TOro, YTo
o0yyaroIuecs BBIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPEJ1araeTcs:

- Ha OCHOBE MOJYYEHHBIX 3HAHUH pacro3HaBaThb U HAYYHO OOBICHATH (PU3NUYECKHUE SBICHUS B
OKpYKalolllel MpUpOJIe U MOBCEAHEBHOM )KU3HH;

oukrwdE

=



- HCMOJIb30BaTh HAyYHbIE METOAbl HCCIENOBaHHUS (U3NYECKUX SBJICHUH, B TOM YHUCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;

- OOBSICHATH HaydHble OCHOBBI HamOOJee BAKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, NPaKTUYECKOr0 UCIOIb30BaHUS PA3JIMYHBIX HICTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MPEeBpaICHHs] U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLHIET'O ObPA3OBAHUA
N3yuenne $U3MKKU Ha YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs HANPABIEHO HA JOCTHKCHHE

JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B pesynbrare wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHHUs Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpruoTHYeCKOro BOCIIUTAHUSA:

- TpOsBJICHHE HHTEpeca K UCTOPHUU U COBPEMEHHOMY COCTOSHHUIO POCCHMCKON (U3N4ecKoit
HayKHU;

- LEHHOCTHOE OTHOUICHUE K TIOCTUKECHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAYUMBIX M ITHUYECKHX
po0OJieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKECHUH (PU3UKU;

- OCO3HAHHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX PUHLIUIIOB B AESATEILHOCTU YUYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCHPHUSTHE JCTETHYECKUX KadecTB (U3NYECKON Hayku: €€ TapMOHHYHOIO TIOCTPOCHUS,

CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MIO3HAHMA:

- OCO3HaHHE IIEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

- pa3BUTHE HAy4HOI TH0003HATENIBHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON AEATEINbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H SIMOLMOHAJIBLHOI0 0JIATONIOJTYYHUS:

- OCO3HaHHME IIEHHOCTH Oe30macHoro o0pas3a >KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BaXHOCTHU INpaBUJ O€30MACHOTO MOBEJCHHS Ha TPAHCIOPTE, Ha JAOpOrax, ¢ AJIEKTPUUYECKUM U
TEIIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

- chOpMHPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTro e
IIpaBa y Ipyroro 4ejoBeKa;

6) Tpya0BOro BOCIMTAHUS:

- AKTUBHOE YYacTHE B PpEIICHUWH MpaKTHMYECKHX 3aJad (B paMKax CeMbH, 00pa3oBaTelIbHOM
OpraHM3aIy, Topoja, Kpasi) TEXHOJIOTUYECKOW U COLMaIbHOW HANpaBIEHHOCTH, TPEOYIOIIUX B
TOM 4Hcie U GU3NUECKUX 3HAHUH;

- HMHTEepecC K MPaKTUYECKOMY M3YyUEHHIO0 Mpodeccuid, CBI3aHHbIX ¢ GU3UKOM;

7) IKOJI0OTNYECKOT0 BOCIIMTAHMSA

- OpHMEHTalus Ha MpUMEHeHHe (PU3NUECKUX 3HAaHUM JJIs pellleHus 3a/1ad B 001acT OKpYXKaromien
Cpelipl, MNIAHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX MOCJEICTBUN ISl OKpYXKarollen
Cpelibl;

- 0CO3HaHHeE INI00ATBHOTO XapaKkTepa 3KOJOTHUECKUX MPoOIeM U MyTel UX pelIeHus;

8) ajanTanuu K H3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

- MOTpPeOHOCTh BO B3aUMOCWCTBUU IPH BBHINOJHEHUM HCCIEIOBAHUNA M MPOEKTOB (PU3NUECKON
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

- TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IEATENBHOCTD;

-  noTpeOHOCTh B OPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMYyIUPOBATH UIECH, MOHATHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBJICHHUSIX;

- 0CO3HaHHE JAePHUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpeMJIEHHWE aHAJM3UPOBATh U BBISBIATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C HCIIOJIb30BaHHEM (DPM3NYECKUX 3HAHMIA;



- OLIEHKAa CBOUX JCHCTBUI C yUETOM BIHSIHUS Ha OKPY)KAIOIIYIO CPEAY, BOSMOXKHBIX TTT00ATbHBIX

IIOCJIEICTBUM.
METAINIPEIJMETHBIE PE3YJIbTATHI
B pesynbraTe 0cBOCHHUS MPOrpamMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus

y oOyuatomierocst OyayT cQOpMHpOBaHBI MeTanpeaMeTHbIe Ppe3yJbTaThl, BKIIOYAIOLIUE

MO3HABATEIIbHBIE YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS, KOMMYHHKATHUBHBIC YHHUBEPCAIbHBIC

yueOHbIe AeMCTBUSI, PETYIATUBHbIC YHUBEPCAIbHBIE YueOHbIE ACHCTBHSL.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckue aeiicTBuA:

- BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbIEC TPU3HAKU OOBEKTOB (SIBJICHUN);

- yCTaHABJIMBaTh CYIIECTBEHHBIH NPU3HAK KIACCU(UKAIMH, OCHOBAaHUSA JUII OOOOIICHUS H
CpPaBHEHUS,

- BBIIBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B pPAacCMATPUBAEMBIX (aKTax, JTaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;

- BBIABIIATH MPHYMHHO-CJICACTBEHHBIC CBSI3U NPHU M3YYCHHH (PH3UYECKUX SBICHUI U MPOIIECCOB,
JeNaTh BBIBOABI C HCIOJIB30BaHUWEM JCNYKTUBHBIX M WHIYKTHBHBIX YMO3aKIIOUEHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (DU3UUYCCKUX BEINYHH,

- CaMOCTOSITEIbHO BBIOMpATh CIOCOO pelmieHus ydeOHOH (u3nueckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHUaHTOB PELIEHUs, BbIOOp Haubosiee MOAXOASILEro ¢ Y4ETOM CaMOCTOSATENbHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble nuccienoBarejbckme 1eiCTBUSA:

- HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUIA HHCTPYMEHT MTO3HAHUS;

- TPOBOIUTH IO CAMOCTOATEIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXXHBIH (PH3HMUECKUIA
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

- OIICHMBaTh Ha MPUMEHHUMOCTb U JOCTOBEPHOCTh HH(POPMAILIMIO, TOIYYEHHYIO B XOJE
MCCJICTOBAHMSI MU DKCIIEPUMEHTA;

- CaMOCTOATENbHO (QOpMYyIUpPOBaTh OOOOIIEHHS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

- TNPOTHO3UPOBATH BO3MOXHOE JaibHeWIIee pa3BUTHE (U3MUECKUX MPOLECCOB, a TaKXKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

- MPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3alpOChl TP TIOUCKE U 0TOOpe MHbOpMaIuu
WIM JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

- aHaJM3UpOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUYHBIX BUIOB H
dbop™M mpeacTaBIeHNUS,

- CaMOCTOSITEIbHO  BBIOMPATh ONTHMANbHYIO (OpMy TIpEACTaBiICHHUS HHPOpPMAIUH U
WJUTFOCTPUPOBATDH PEIIaeMble 3a/1a4i HECIOKHBIMU CXEMaMHU, uarpaMMaMu, HHOW Tpadukoit u
UX KOMOWHAIUSMHU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

- B xoje oOcyxkaeHHs y4eOHOTO Marepualia, pe3ylbTaToB JIA0OPATOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha
peleHre 3a7a4u 1 NoAepKaHue OIarokenareIbHOCTH OOIIEHHS;

- COIOCTaBJISATb CBOW CYXKJICHHS C CYXICHUSMH APYTMX YYaCTHUKOB JHAJIora, OOHApPYKHUBAaTh
pa3nuyue U CXOACTBO MO3UIIHIA;

- BBIpaXaTh CBOKO TOYKY 3PCHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

- MyONWYHO TPEACTABIATH PE3YyIbTAThl BBITOJHEHHOTO (PU3MYECKOro OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

- TMOHUMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBHIYaTbHOW pPAaOOTHI TpH
pEIICHUH KOHKPETHON (U3HUECKOM MPOOIeMBI;

- NPUHUMATH IIE]IM COBMECTHON JEATEIILHOCTH, OPTaHU30BLIBATh JCUCTBUS MO €€ JOCTHUKCHUIO:
pacmpenensiaTb poiH, oOCYXIaTh MPOILECCHl W pe3yiabTaThl COBMECTHOM paboThl, 00001IaTh
MHEHMS HECKOJBKUX JTIOACH;



BBIMOJHATh CBOIO YacTh paboThl, JOCTUrasi KayecTBEHHOI'O pe3yJibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;
OLICHMBATh KAauyeCTBO CBOErO0 BKJIaJa B OOHIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(OpMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:
BBISIBJISITH MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPeOYIOIUX [UIsl pelleHus
bu3nUecKux 3HAHUMH;
OpUEHTUPOBATHCS B PA3NIUYHBIX MOAXOJAaX HMPUHATUS pelleHUu (MHIUMBUIYyalbHOE, IPUHATHE
pellleHus B TPyIIe, IPUHITHE PEIIeHUH TPYIIoii);
CaMOCTOSITENIFHO ~ COCTABIISITh ~ QJITOPUTM  pElICHHs (U3UYECKOM 3aJayd  WIM  IUIaHa
UCCIIEIOBaHMUSI C Y4€TOM HUMEIOHIMXCA PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIpeIjiaraéMble BAPUAHTHI PEILICHUI;
JeNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:
JaBaTh aJICKBaTHYIO OIICHKY CUTYyallUU U IpeiaraTh IiaH e€ U3MEHEeHHUS,
OOBSACHATH NPUUMHBI TOCTHKEHUS (HEIOCTHIKEHUS) PE3yIbTaTOB AESITEIbHOCTH, JaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY;
BHOCHTh KOPPEKTHBBI B JCATCIHHOCTh (B TOM YHCJIC B XOJ BBINIOJHEHUS (PH3UIECKOTO
UCCJICIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIUXCS CUTYAlMA,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yibTaTa LENH U YCIOBUSIM;
CTaBUTh ce0s1 Ha MECTO JPYIOro 4YejoBeKa B XOJE CIOpa WU JUCKYCCUM Ha HAyyHYIO TEMY,
MIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHnH GU3NYECKUX 3a]a4 WIN B YTBEPXKICHUAX Ha
Hay4HbIE TEMBI U TaKOE K€ MPaBoO IPYroro.

MNPEIMETHBIE PE3YJbTATHBI
K koHiy oOydeHus B 7 kJiacce IpeIMETHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI

oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATHUS: (U3MYECKHE W XMMUYECKHUE SIBJICHMS, HAOIIOAECHUE, SKCIIEPHMEHT,
MOJIeJb, THUIOTE3a, €IUHUIBI (U3UYECKHUX BEJIUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMUS
BemiecTBa (TBEpAOE, JKHUIKOE, Tra3zo00pa3HOE), MEXaHHUYeCKoe JIBUKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpus, paBHOAEHMCTBYyIOLas cuia, aedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

paznuyaTth sBieHUS (Iuddy3us, TEMIOoBOEe ABMKEHHUE YAaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKECHHME, MHEPLUS, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPHBIX
TN ¢ 3aKperyIEHHONW OChIO BpallleHHs, Mepeaayda AaBJIeHUs TBEPABIMHU TellaMH, KUIKOCTSIMH U
razamu, armoc(epHoe HaBlieHHE, IJIaBaHUE TeJ, MPEBPALICHUS MEXaHHMUECKOW HEpruu) 10
ONMMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIUX JaHHOE
du3nueckoe sBICHUE;

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3NYECKUX SIBICHUM B OKpYKaOLIEM MHUPE, B TOM
yucie (pusnueckue sBICHHUS B MPHPOJIE: MPUMEPHI JBIXKEHUS C PAa3IMUYHBIMU CKOPOCTSMHU B
KUBOM M HEXHUBOW NpUpOJe, NEHCTBHE CHJIBI TPEHHs B NPUPOJIE U TEXHUKE, BIHSIHUE
aTMoc(epHOro JaBleHUsI HA KUBOW OpPraHu3M, IJIaBaHHE PbIO, pplYard B Tele YeIOBeKa, Mpu
TOM MEpPEeBOJAUTh NPAKTUYECKYIO 3a/Jayy B Y4YEOHYIO, BBIACNATH CYUIECTBEHHbIE CBONCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel M (U3MYECKHE SBJICHHS, HCIONb3Ys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CUJIa yIIPYrOCTH, CUJIa TSDKECTH, BEC Tella, cujla TPeHUsl, JaBieHue (TBEPAOro Tena, KUIKOCTH,
ra3a), BBITAJIKMBAIOINIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTh, TUIEYO CHUJIBI, MOMEHT CHIIBI,
KOA((UIIMEHT IMOJIE3HOTO JEUCTBUS MEXAaHHU3MOB, KHHETHYECKasl W MOTEHIHAIbHAs SHEPIHs),
IpU ONHUCAHWUU TMPABWIBHO TPAKTOBATh (U3WYECKUN CMBICI HCIIOJIB3YEMbIX BEIHYMH, WX
0003Ha4YeHHs] ¥ €IUHULBI (PU3NYECKUX BEIUYMH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOLINE AAHHYIO



bu3NYEeCKyI0 BEIMYMHY C IPYTUMH BETUYMHAMHU, CTPOUTH IpaUKH U3yUEHHBIX 3aBUCUMOCTEN
(bU3HYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIECCHI, HUCIOJIb3Yys IpaBuia
CJIOKEHMSI CUJI (B1OJIb OJHOM IpsIMOM), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUiIo
paBHOBecHs prluara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEpPTUU, TPU OTOM JIaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3allUCBIBaTh €r0
MaTeMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBJICHUSA, MPOLECCHl U CBOMCTBAa Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBIABIATh MPUUYUHHO--CIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JJOTMYECKUX IIAroB ¢ ONMOpor Ha 1—2 M3y4eHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NYCCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3afaud B 1—2 NelcTBUSA, UCHOJb3Ys 3aKOHBI U (OPMYJIIbI, CBA3BIBAIOIINE
¢u3uveckrue BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJaud 3allMCHIBATh KPAaTKOE YCIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYNIBI W TPOBOAWTH Pacy€Tbl, HAXOAUTH
CIpaBOYHbIE JaHHbIE, HEOOXOAMMbIE JMJIs pEIIEeHUs 3aJady, OLEHUBAThb PEATMCTUYHOCTh
MOJTy4eHHOU (PU3NUECKON BETMUUHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh NMPH MOMOIIKA (U3NIECKUX METOJOB, B
OMKMCAHUW HCCIIEIOBAHUS BBIACIATH MPOBEpPSEMOE MpPEANnoiokeHrue (TMIOTe3y), pa3indaTh U
MHTEPIPETUPOBATH MOJYYEHHBIH pe3yiabTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBObI
0 €ro pe3yJbTaTam;

NPOBOJIUTH OMBITHl O HAOMIONEHUIO (U3UYECKUX SBICHUA WM (U3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh MPOBEpPSEMbIE MPEINOIOKEHUS, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMOJIHATh MpPSMblEe HM3MEPEHHUs] PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&Ma, CHIBl H
TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATH MOKa3aHUS
nprOOpPOB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPETHOCTH U3MEPEHHI;

IPOBOAMTH HCCIIEJOBAHME 3aBHUCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JpPyrol c¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHHH (3aBUCHUMOCTHU IYTH PaBHOMEPHO JIBUXKYIIETOCs Teja OT
BPEMEHM JBW)XEHUS Tella, CUJIbl TPEHHUs CKOJBXKEHHs OT Beca Tejla, KadecTBa 00pabOTKu
MIOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHJIbI TPEHMSI OT IUIOIIAJN CONPUKOCHOBEHHUS TEN, CHUJIBI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTu
TeJa U OT IJIOTHOCTH JKUJAKOCTH, €€ HE3aBUCHUMOCTHM OT IJIOTHOCTH Tesa, OT IIyOMHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUN TUTABAaHUS TEJ, YCIOBUM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUM Y4YEOHOI'O HCCIIEJOBAHUS, COOMpATh YCTAHOBKY M BBIOJHSATDH
U3MEpEeHUs, Cleays NpeyIoKEHHOMY IUIaHy, (UKCHUpOBaTh pe3ylnbTaThl MOJy4YEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE MPEIOKEHHBIX TaOMUIl M TpaduKOB, IeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYHMH (TIOTHOCTH BEILIECTBA >KUIKOCTU M
TBEPAOrO Teja, CUia TPEHMsI CKOJNbKEHHUS, [aBJI€HHE BO3[yXa, BbITAIKUBAIOLIAas CuUJIA,
JecTByIOAs Ha MOTPYXKEHHOE B JKUAKOCTh TeNo, KOI((UIMEHT NOJEe3HOro AeUCTBUS
MPOCTBIX MEXAaHU3MOB), CJenys NMPEeAJIOKEHHONM MHCTPYKIMH: MPH BBITOJHEHUH H3MEPEHUN
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE HCKOMOW BEIMYHHBI;
coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3blBaTh IMPHUHLUIBI JEHCTBUA NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIAOIINECS] COCYIbl, OapOMETp, phbluar, MOJABMKHBIM U HETOABUXHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh MPUHIUIBl JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMopoil Ha WX onucaHus (B TOM 4HCJe: TNOAMMIHUKH, YCTPOHCTBO BOAONPOBOJA,
TUIPABIMYECKUN TpPecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOIl HAcOC, apeoMEeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBIEHUH M HeoOXonumble (u3NYecKre 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTE TMPUMEPHI (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPaKTUYECKOTO HCIIOIb30BaHUS
(bU3HYEeCKUX 3HAHUI B TIOBCEHEBHOM XKU3HM I oOecrieueHus 6€30macHOCTH Ipu 0OparieHun



¢ TpuOOpaMHU M TEXHUYCCKHMMH yCTPOWCTBAMH, COXPAHCHHS 3JJOPOBBS M COOJIOJCHUS HOPM
HKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;
OCYIIECTBIIATh OTOOP HUCTOYHMKOB MH(pOpManuu B MHTepHETE B COOTBETCTBHH C 3aJaHHBIM
MOWCKOBBIM 3aIPOCOM, Ha OCHOBE HWMEIONIMXCS 3HAHWA W MYTEM CPaBHEHUS DPA3IAYHBIX
HUCTOYHUKOB BBIICIATh MH(POPMAIUIO, KOTOpas SBJISICTCS MPOTHBOPCUMBON WM MOXET OBITH
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBINIOJHEHUM YUYCOHBIX 3aJJaHUH HAyYHO-TIONMYJSAPHYIO JIMTEpaTypy
(U3HYECKOTO COJIEpKaHus, CIHPABOYHBIC MaTEpHalbl, pecypchl ceTu HHTepHeT, BIaleTh
npuéMaMHi KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHOOPMALMKA W3 OJHOW 3HAKOBOU
CHUCTEMBI B JIPYTYIO;
co3maBaTh COOCTBEHHBIC KpaTKWE IMHCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
HUCTOYHUKOB MH(POpMAIHK (U3HUECKOTO COACPKAHKS, B TOM YHCJIC IMyOJUYHO JIeiaTh KpaTKue
COOOINEHUsI O pe3yNbTarax MPOCKTOB WM Yy4eOHBIX HCCIEAOBAHUN, TPU ITOM TPAMOTHO
UCIIOJIB30BaTh M3YYCHHBIN MOHATUIHBIN anmapat Kypca (DU3HMKH, CONPOBOXKIATh BHICTYILJICHHE
MPE3EHTALNEH;
NIPY BBITIOJTHEHUU YYEOHBIX MMPOEKTOB U UCCIICIOBAHUN paCIIPEesITh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJlauaMM, CJICAUTH 3a BBIIIOJIHECHHUEM IIIaHA JCHCTBUA,
QJICKBaTHO OLICHUBATh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYIIBI, BBICTPAHBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsi MHCHUE OKPY)KAFOIIIHX.

K koHiy oOy4yeHuss B 8 KJiacce NpeIMETHBIC Pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHUE aTOMOB U MOJIEKYI,
arperatHple COCTOSIHMSI BEIIECTBA, KPUCTAUIMUYECKME M aMOp(HBIE Tela, HACBIEHHBIA U
HEHACBILICHHBIN TIap, BIAXXHOCTb BO37yXa, TEMIIEPATypa, BHYTPEHHSAS DSHEPrus, TEILIOBOU
JIBUTATEb, JJIEMEHTApHBIN AJIEKTPUYECKUN 3apsi, JJIEKTPUYECKOE I0JIe, NMPOBOJHUKU H
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TI0JIE;

pa3nuuarh SABJIEHUS (TEIUIOBOE PACIIUPEHUE U CXKaTHe, TEIUIoNepeiada, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KaWUISAPHBIE SBJICHUS, UCIIAPEHHUE, KOHJIEH AU, TUIABJICHNUE, KPUCTAIIN3alus
(oTBepneBaHUE), KHUIEHHE, Terulonepeaadya (TEIIONpPOBOJIHOCTb, KOHBEKLHS, W3IyUYEHHE),
NIEKTpU3aLKs TeJl, B3aUMOICHCTBHE 3apsiioB, ACHCTBHUS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEHCTBIE MAarHUTOB, NEHCTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs WHAYKLUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIIEHHE H3YyYEHHBIX (PU3MUECKUX SBICHUN B OKpYXAloOIeM MHUpPE, B TOM
ymcie (pu3ndecKkue sBICHUS B IPUPOJE: OBEPXHOCTHOE HATSHKEHNE U KAlUJUISPHBIE SBJICHUS B
IpUpoJie, KPUCTAIUIBI B ipupoae, usnydenne ComHIla, 3amMep3aHue BoJI0EMOB, MOPCKHE OpHU3bI,
o0pa3oBaHHE pOCBI, TyMaHa, WHes, CHera, OJJEKTpUYECKHE SBIEHHs B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE TMoye 3eMJH, Jpei¢ MOIICOB, pPOJb
MarHUTHOTO TOJIA JUIsl JKU3HM Ha 3emjie, TNOJSpHOE CHUSHUE, IpU OSTOM MEepPEeBOAUTH
NPaKTUYEeCKyl0 3aJady B Yy4eOHYIO, BBIICNATh CYIIECTBEHHbIE CBOMCTBa (MPU3HAKH)
(bu3nYeCKUX SIBICHUN;

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKUE SBIECHUS, HCIONB3YS (U3NYECKHE
BEJIMUMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, yIeIbHAas TEIIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUs, yJelbHas TeIuloTa NapooOpa3oBaHus, YyHAelbHas
TEIUIOTAa CrOpaHus TOIUIMBA, KOI(PQPUIIMEHT I[0JIE3HOIO JEHCTBHS TEIJIOBOM MAIIHUHBI,
OTHOCHUTEJNIbHAsL BIIAXKHOCTb BO31yXa, JJIEKTPUYECKHH 3aps], CWIa TOKa, 3JIEKTPUYECKOE
HanpsDKEHUE, CONPOTHUBICHHE NPOBOJIHMKA, YAEIbHOE CONPOTHUBICHHME BElIECTBA, paboTa H
MOIITHOCTh 3JEKTPUYECKOTO TOKA), IPU ONMMCAHUH MPABHIBHO TPAKTOBATh (DU3UUYECKHI CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, 0003HAYEHHS U €AMHUIBI (PU3NYECKUX BEJINYUH, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C APYTUMH BEIMYMHAMH, CTPOUTH IpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIINYHH;

XapaKkTepu30BaTh CBOWCTBAa Tel, (PM3WYECKHE SIBICHUS U MPOLECCHI, HMCIOIb3ysl OCHOBHBIC
HOJIOKEHUS  MOJIEKYISIPHO--KHHETUYECKOM  TEOPUM  CTPOCHMs  BEIIECTBA,  IPUHIUI



CYINEPIIO3UIMH oJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsia, 3akoH Oma ais
ydacTka Lenu, 3akoH JDkoyns—JleHla, 3aKOH COXpaHEHUs D3HEPIUM, INPU OSTOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHUE;

OOBSICHATH (PU3MUYECKHE MPOLECCHl W CBOMCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallMi
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH
oO0bsicHeHHe M3 1—2 JIOTMYECKUX IIaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3aJauu B 2—3 JEHCTBHS, UCIONB3Yys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
(du3nyeckre BeJMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBMs 3a/laud 3allUChIBaTh KPATKOE YCIIOBHE,
BBISIBJIATh HENOCTATOK JAHHBIX I pELIeHMs 3aJadyd, BbIOMpaTh 3aKOHbl M (OPMYIIbI,
HeoOXoauMble AJis €€ pElIeHUs, NPOBOAUTH PAacyE€Thl M CpPaBHUBATh IOJYYEHHOE 3HAUYECHUE
(Gu3U4eCcKOil BEIMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MpPU MOMOIIM (PU3UYECKHX METOJIOB,
UCIOJb3Yysl ONHUCAHHWE MCCIEOBAHUS, BBUIEIATH IPOBEPSAEMOE IPEANOJIOKEHHE, OLEHUBATh
IPABUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

IPOBOJIUTH OIBITHl 10 HAOMIOAECHUIO (PU3MYECKUX SBICHUH WM (PU3HMUECKUX CBOICTB Tei
(KanmWJUTApHBIE SIBJICHUS, 3aBUCHMOCTb TaBJICHUS BO3AyXa OT €ro o0bEMa, TemIeparyphl,
CKOpOCTH TIpollecca OCTBIBAHMsSI M HAarpeBaHus IpPU HU3IYYEHUM OT LBETa H3JIydarouien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS] BOIbI OT TEMIEpPATyphbl >KMJIKOCTH U
IIOIAAN €€ IMOBEPXHOCTH, BJIEKTPU3aLUs Tel U B3aUMOACHUCTBUE 3JIEKTPHUUECKUX 3apsiiOB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHWTOB, BU3yaJlM3alllsi MarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuTOB, ACWCTBUS MarHUTHOTO MOJsI Ha IPOBOJHHUK C TOKOM, CBOICTBA 3JIEKTPOMArHuTa,
CBOWCTBA  DJEKTPOABHTATENsl  TOCTOSHHOTO  TOKa):  (OpMyaMpoBaTh  MpOBEpsieMble
NPENONI0XKEHUs, cOOMpaTh YCTAaHOBKY W3 MPEJUIOKEHHOTOo 000pYyIOBaHMS, ONUCBHIBATH XOJ
ombITa U (pOPMyYIHPOBATh BHIBObL;

BBITNOJHATh NPSIMBIE HU3MEPEHHUS TEMIEPATypbl, OTHOCUTEIBHOW BJIAKHOCTU BO3/yXa, CHIIBI
TOKa, HAaNpsSOKEHHMs] C MCIOJIb30BAaHUEM aHAJOrOBBIX IMPUOOPOB W JATUYMKOB (PUINYECKUX
BEJIMYMH, CPAaBHUBATh PE3YyIbTAaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON aOCOMIOTHON MOrPEeIIHOCTH;
IPOBOAMTH HCCIIEJOBAHME 3aBHCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JpPyrol c¢
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEpPEHHH (3aBUCUMOCTh CONPOTHBIEHHS TNPOBOAHHUKA OT €ro
JUIMHBI, MJIOLIAIM TOTIEPEUYHOT0 CEYEHHS U YNIEJIbHOTO CONPOTUBIIEHUS BEIECTBA MPOBOIHUKA,
CHJIBI TOKA, WAYIIETO Yepe3 IMPOBOJHUK, OT HANpPSUKEHUS Ha IPOBOJHUKE, HCCIEIOBAHHE
MOCJIEA0BATENbHOIO U MApajUIeIbHOTO  COEAUWHEHWM  MPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHue, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUs, ClIeAys NPeASI0)KEHHOMY IUIaHy,
¢buKkcupoBaTh pe3yNnbTaThl MOJYYEHHOW 3aBUCUMOCTM B BHJE TaOIWIl U TpapHUKoOB, AeNaTh
BBIBOJIBI 110 pP€3YJIbTaTaM UCCIIEJOBAHMSI;

IIPOBOAMTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh BEIIECTBA,
COIIPOTHUBIIEHUE MPOBOJHUKA, pab0oTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IUIAHUPOBAThH
U3MEpEeHUs], COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEys MPEI0KEHHOW UHCTPYKIIUU, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,

coOroAaTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMopol Ha MX OMHCaHHUA (B TOM YHUCIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJIBTMETP, CUETUMK DIEKTPUUYECKON SHEPrHH, AIEKTPOOCBETHUTEIbHBIE
npuOOpbI, HarpeBaTelbHbIE SJEKTPONPUOOPH (IPUMEpPHI), IJIEKTPUUYECKHE MPEJOXPaHUTENH,
AIIEKTPOMArHuT, 3JEKTPOABUIaTeNlb ITOCTOSHHOIO TOKA), HCIOJbB3YysS 3HAaHUS O CBOMCTBax
(GU3UYECKUX SBICHUN U HEOOXO0AUMbIE (PM3UIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHbIE MPUOOPHI MO CXeMaM M
CXEMaTHUYHBIM pHUCYHKaM (KHMJKOCTHBI TEpMOMETp, TEPMOC, IICUXPOMETp, THIPOMETP,
JBUTATEIb BHYTPEHHETO CIOPAHMUS, JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMBI AIEKTPUUECKUX
Lernel ¢ Mocae10BaTeNbHbIM U MapajuleIbHBIM COSIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHBIC
0003HaUCHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;



IPUBOAUTH NMPUMEPH! (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPaKTUYECKOI0 HCIOJIb30BaHMS
¢u3nUecKrux 3HaHUI B IOBCEHEBHOM JKU3HU Ul oOecrieueHus: 6e30MacHOCTH Ipu 00palieHnn
¢ npubopaMy M TEXHHYECKHMHU YCTPOHCTBAMHU, COXPAaHEHMs 370POBbs U COONIIOJIEHHS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpee;
OCYILECTBIIATh MOMCK HH(OpManuu (uU3n4Yeckoro conepxanus B HTepHeTe, Ha OCHOBE
UMCIOIMXCA 3HAHUH W TYTEM CpPaBHEHHS JIOTOJIHUTENBHBIX HMCTOYHUKOB BBIACIATDH
UH(POPMALIKIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCTOJIBb30BaTh TPH BBHIMOJIHEHUH YUYEOHBIX 3aJaHUl HAy4YHO--TIONYJSPHYIO JIUTEPaTypy
(U3MYECKOro CoAep)KaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetd VHTepHeT, BiajgeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKcTa, IpeoOpa3oBaHUs HMHGOpPMALMKM W3 OJHON 3HAKOBOU
CHCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U KPATKUE YCTHBIE cOOOIEeHHs, 000011as nHpopMaluio
U3 HECKOJIBKMX MCTOYHHKOB (PU3UYECKOTO COAEPIKaHUs, B TOM YHUCIIE MYOJIMYHO MPECTAaBIISATh
pe3yibTaThl MPOEKTHOM MM MCCIIENOBATEIbCKON JIeSTENbHOCTH, IPU 3TOM TI'PAMOTHO
UCTIOJIb30BaTh M3YYCHHBIM MOHATUIHBIN anmapat Kypca (PU3HMKH, COTPOBOXKIATH BHICTYILJICHHE
Mpe3CHTAlNEN;
IIPY BBINTOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEOBAHUIN (PU3MUECKUX MPOIECCOB PACIPEILIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C [TOCTABICHHBIMU 33J]auaMH, CIEUTh 32 BBIIOJIHEHUEM
IUIaHa JIeHCTBHI W KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
NeSTeIbHOCTh  IPYIIBI, BBICTpAaUBaThb KOMMYHHMKAaTHBHOE B3aWMOJICHCTBHE, IPOSBIAA
TOTOBHOCTP pPa3penatb KOH(PIUKTHI.

K koHiy oOydyeHus B 9 kJiacce IpeIMeTHble pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

MCIIOJIb30BATh MOHATHUA: CUCTEMA OTCUYETA, MaTepUaIbHASL TOYKA, TPACKTOPHUSI, OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JIBUKEHUS, nedopmarius (ympyras, TIJIACTUYECKas ), TpEHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, IEHTP TSHKECTH, aOCOTIOTHO
TBEPJI0€ TEJIO, IICHTP TSHKECTU TBEPJOTO TEJa, pABHOBECHE, MEXaHUYECKHUE KOJIEOAHUS U BOJIHBI,
3BYK, HH(PA3BYK U yIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJHBI, IIKaJa JIEKTPOMATHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M MOTJIONICHUS, alb(a-, OeTa- u
raMmMma-u3JIy4eHHsi, U30TOIbI, sIA€PHAst SHEPreTHKA;

pasnuuath SIBJICHUS (pPaBHOMEPHOE ¥  HEPAaBHOMEPHOE TMPSIMOJMHEHMHOE JBUXKECHHE,
PaBHOYCKOPEHHOE TMPSMOIIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJleHHuEe Tel, pPaBHOMEpPHOE
JBIDKCHHUE T10 OKPYXHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTHUBHOE JBWXEHHE, KOJIeOaTeIbHOE
JIBUKEHHE (3aTyXalollue W BBIHYXKJICHHbIE KONeOaHMs), PE30HAHC, BOJIHOBOE JBUKEHHE,
OTpakeHHE 3BYyKa, MPSIMOJUHEIHOE pachpoCTpaHEHHE, OTpaXEHHE U IpeIOMIIEHHUE CBeTa,
MOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, pPa3lIOKeHHWE OEeNoro cBeTa B CIEKTP U CIIOKEHHE
CIIEKTPAJbHBIX IIBETOB, JAUCIEPCHS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3SHHUKHOBECHHE
JUHENYaToro CHeKTpa W3NMy4eHHs) MO OMHMCAHWI0 MX XapaKTepPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX TaHHOE (PU3UIECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHHE N3YUYEHHBIX (PU3UYECKHUX SIBICHUN B OKpYXKArolleM MHpe (B TOM
yucie (u3nyuecKue SBICHHS B MPUPOJIE: MPUINBBI U OTJIMBBI, JABWKeHUE TutaHeT CoTHEYHOU
CHUCTEMBbI, PEAaKTHUBHOE JBW)XEHUE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMH,
3eMJIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETAa TEJ, ONTHYECKHUE SIBICHHUS B
npupoje, OMONOTHYECKOe [EHCTBHUE BUIUMOTO, YIbTPapUOIETOBOTO H PEHTTE€HOBCKOTO
W3JIy9CHHUI, ECTECTBEHHBIH pPaJMOAKTUBHBIN (OH, KOCMUYECKHE JIYy4YH, PaJTAOAKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPaJAMOAKTHUBHBIX H3JIYYEHUH Ha OpraHu3M
YyeJioBeKa), IPU STOM MEPEBOAUTD MPAKTUUECKYIO 331a4y B yU4eOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOIicTBa (IpU3HAKK) PU3NIESCKUX SBICHUI;

ONKCHIBATh H3YYCHHBIE CBOMCTBA Tel M (U3MYECKHE SBJICHMS, HCIONb3ysd (GU3NUECKue
BEJTMYMHBI (CPEe/IHsSI U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKEHUHU, YCKOPEHUE,
nepeMenieHre, MyTh, YIJoBass CKOPOCTb, CHJIa TpPEHHUs, Cuja YINPYroCTH, CHUJIA TSAKECTH,
YCKOpeHUEe CBOOOJHOTO TAJCHHUs, BEC Tela, MMITYJIhC Tea, UMITYJIbC CHIIBI, MEXaHWYecKas
paboTa W MOIIHOCTb, NOTEHIUAIbHAS DHEPIHsl Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMIIH,



NOTEHIMAJIbHAS HEPTUsl CXKATOM INpPYKHUHBI, KHHETUYECKas SHEPIus, IMOJIHAs MEXaHHWYecKas
SHEPTus, MEPHOJ M YacToTa KoJeOaHWil, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTelb IPEIOMJICHUS Cpelbl), NPU OMMCAHUM IPABUIBHO TPAKTOBAaTh
(u3nUeCKUil CMBICT UCIOIB3YEMBIX BEJTMYMH, 0003HAUCHHS U €MHULIBI (PU3UIECKUX BEITHUYHH,
HaX0AUTh (POPMyYJIbl, CBSI3bIBAIOIIME JAaHHYI (U3UUYECKYIO BEJIMUYMHY C IPYTMMH BEIUYMHAMU,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBa Tel, (U3MUYECKHE SBIEHHUA M IPOLECCHI, HCIOJb3yd 3aKOH
COXpPaHEHHsI YHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHMS, MPUHLMUI CYNEPIO3UIUHA CHJI, TIPUHIIHII
oTHocuTenbHOCcTH [amuies, 3akoHbl HbBIOTOHA, 3aKOH COXpPaHEHUS HMITYJbCA, 3aKOHBI
OTpa)KE€HHsI U IMPEJOMIICHUsI CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO M MAacCOBOI'O YHUCEN IPU
SJICPHBIX PEaKIMsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYTMPOBKY 3aKOHA M 3aIHCHIBATH €TO0
MaTeMaTHYECKOE BbIPAXKEHUE;

OOBSICHATh (PU3MUYECKUE TPOLECCHl U CBOIMCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CUTYAIHi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUYMHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTh
00BsiCHEHHE W3 2—3 JIOTUYECKUX IIaroB C OMOpO Ha 2—3 M3yYCHHBIX CBOMCTBA (DU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4u (ONUpAIOLIUECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3YS 3aKOHBI
U (opMysbl, CBsA3bIBAlOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUA 3a/1a4d
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBISTH HEAOCTAIOIINE MM U30BITOYHBIC TaHHBIE, BEIOUPATh
3aKOHBl M (OPMYJIbI, HEOOXOIUMBIE [UI PpEIICHUs, MPOBOJIUTH pPACUYETBl M OLIEHUBAThH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HaUCHUSI (PU3MUECKON BETMIHHBI,

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXXHO PEHIMTh HpPU MOMOIIM (PU3UYECKHX METO/IO0B,
UCIOJIb3YSl OIMCAaHUE MCCIIENOBAaHUS, BBIACNATH IPOBEPSAEMOE IPEANOIOKEHUE, OLIEHUBAThH
NPaBUIBHOCTh TOPSAIKA TNPOBEACHHUSI HCCIEIOBAaHUS, JIeNaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOJIIOIEHNUH U OIBITOB;

IPOBOJIUTH OMBITHl MO HAOMIOAECHUIO (PU3NYECKUX SIBICHUNH WIM (PU3MUYECKHX CBOMCTB Teln
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMsI SHEPTUH, 3aBHUCHUMOCThH Mepuojia
KOJIEOAHUH MPYXUHHOTO MasiTHUKA OT Macchl Ipy3a U JKECTKOCTH MPYKHUHbBI U HE3aBUCHUMOCTb
OT aMIUTATY/ABl MaJbIX KoOJIEOAHWU, MPSIMOJIMHEHHOE PpacIpOCTPAHEHHE CBETa, PA3JI0KEHUE
Oenmoro cBera B CHEKTp, M3y4eHHE CBOMCTB M300pakeHHs B IIOCKOM 3€pKajie U CBOWCTB
M300paKEeHHUsT TpeaMeTa B COOMpAroNIe JWH3E, HAONIOJACHHE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB H3JIy4eHMs): CAMOCTOSTEIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
000py/10BaHus, ONUCHIBATh XO/1 OMBITA U €T0 PE3YJIbTaThl, ((OPMYJINPOBATH BHIBOJIBI;

IPOBOJUTH NMPU HEOOXOTUMOCTH CEPHI0 MPSIMBIX HW3MEPEHUH, OIpenelsis CpeaHee 3HaueHHe
u3MepsieMoil Benu4MHbI ((PoKycHOe paccTosiHue coOuparolleil JTUH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MepUTEeNHLHOr0 Ipudopa);

MPOBOAMTH HCCIEAOBAHHUE 3aBUCUMOCTEN (PU3MYECKUX BEJIIMYMH C HCIOJIb30BAaHHUEM MPSIMbBIX
U3MepeHul (3aBUCUMOCTb IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBHKEHHM 0€3 HauyalbHOU
CKOPOCTH, NepHuoja KoieOaHUN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIj1a OTpaXXeHHUs CBeTa OT yIJjla MaJeHUs U yIiia MpeJoMJIeHHs OT yIJia MaJeHus): MJIaHUPOBaTh
HCCJIEIOBaHKE, CAMOCTOSTENIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yIbTaThl MOJy4YEeHHON
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE Tabnul M rpaduKoB, AenaTh BBIBOJBI 10
pe3yJibTaTaM HCCIeI0BaHus;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEITMUUH (CPeIHssl CKOPOCTh U YCKOPEHHUE Tesa
IIpU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO MaJeHHUS, >KECTKOCTh TNPY>KUHBI,
KOX((UIIMEHT TPEHUs CKOJBKCHHs, MEXaHUYecKass padoTa W MOIIHOCTh, YacTOTa M TEPHO]
KOJIEOAHUH MaTeMaTU4eCKOro M MPYKMHHOI'O MAasTHUKOB, ONTHYECKas cuia coOuparoiei
JMH3BI, PAJAMOAKTHBHBIN (OH): IJIAHUPOBATH H3MEpPEHHs, COOMPATh AKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJHATh W3MEPEHHUs, CIeAys MPEAIOKEHHOM MHCTPYKIMH, BBIYMCIATH
3HaYCHWE BEJIWYMHBI M AaHAIM3MPOBATH IOJYYCHHBIE pPeE3yJbTaThl C YUETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUM;

co0III01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;



pasnyaTh OCHOBHBIC NPU3HAKUM H3YYEHHBIX (PU3MYECKMX MOJENeil: MarepuanbHas TOYKa,
abcomoTHO TBEPJOE TEIO, TOUYEUHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJZIEIb ATOMHOTIO 5/1pa;

XapaKTepu30BaTh MPUHLUIBI JCHCTBHS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMoOpoil Ha uX omucaHus (B TOM YHUCIE: CHUIOMETP, NATYUMKU IOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, O5XOJOT, OYKH, IIEPUCKOI, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JT03UMETp, KaMepa BuibcoHa), MCIONb3ysl 3HaHMA O CBOMCTBAaX (PU3MUECKUX
SBJICHUI U HEOOXOMMBbIe (PU3MYECKHe 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATUYHBIE PHCYHKH HU3YYEHHBIX TEXHUYECKHMX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKHUX IIPOLECCOB NPU pElICHUH Yy4eOHO-
NPAaKTUYECKHUX 3aJa4, ONTHYECKUE CXEMBI JUISl TIOCTPOCHUS N300paKEHUI B IUIOCKOM 3epKaje u
cobuparoniei JIMH3e;

NPUBOAUTEH TMPUMEPHI (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPAKTUYECKOTO HCIIOIb30BaHHS
¢u3nUecKrux 3HaHUH B IOBCEJAHEBHOM JKU3HU Ul obecreyeHus: 6€30MacHOCTH Ipu 0OpaleHuu
¢ mpubopaMy M TEXHUYECKHMH YCTPOHCTBAMHU, COXPAaHEHHsS 3AO0POBBS U COONIOJECHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEN CpelE;

OCYIIECTBIISATh TIOUCK MH(POPMAIIUU (PU3NIECKOTO cojiepkaHus B VIHTepHEeTe, CaMOCTOSTELHO
bopMynupys HOUCKOBBIN 3alpoc, HAXOAUTh IYTH ONpEAETeHUs JAOCTOBEPHOCTU MOTY4YEHHOU
MH(pOpMaLlMK HAa OCHOBE UMEIOIMXCS 3HAHUM U JIOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh IPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHU HAy4yHO-NOMYJSPHYIO JIMTEpaTypy
(u3MYECKOro COJepKaHus, CIPAaBOYHBbIE MaTepuaibl, pecypcbl cetu HHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs HMHGOpPMALUKM W3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE€ MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpMaIuu U3
HECKOJIbKUX HCTOYHMKOB (PU3NYECKOr0 COJEp)KaHUs, MyOJMYHO NPEJCTaBIATh PEe3yJIbTaThl
IIPOCKTHOM HIIM MCCIIEI0BATEIbCKON JCATENBHOCTH, IIPU OTOM TIPAaMOTHO HCIIOIb30BATh
M3YYEHHBII MOHATUNHBIN anmnapar u3y4aeMoro paszesna (GU3MKU U COIPOBOXK/IATh BBICTYIUIEHHE
npe3eHTanmen ¢ yuéToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoanyecTBo 4acosB

DJlIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/l HaumeHoBaHue pa3aesioB U TEM IIPOrpaMmMabl KOHTpOJ’IBH]:.Ie HpaKanecm/le
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
11 DusuKa - HayKa o TPHPOJE 2 bubmuoreka IIOK https://lesson.academy-
content.myschool.edu.ru/03/07
bubmuoreka IIOK https://lesson.academy-
12 DH3HUCCKHE BEIIHIHHI 2 1 content.myschool.edu.ru/03/07
1.3 EcrecTBeHHOHAy4HBIH METO/ MTO3HAHUS 2 1 Bubmuorexa LIOK https:/lesson.academy-
content.myschool.edu.ru/03/07
Hroro no pazneny 6
Pa3nes 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHUH BellleCTBa
21 Crpoenne semecTsa 1 bubnuoreka IIOK https://lesson.academy-
content.myschool.edu.ru/03/07
2.2 JIBr>keHWe ¥ B3aMMOJICMCTBHE YaCTHI] BEIeCTBA 2 1 Bumotexa LIOK hiips:/lesson.academy-
content.myschool.edu.ru/03/07
23 ATperaTHEIe COCTOHIA BElecTBa 2 bubmuoreka IIOK https://lesson.academy-
content.myschool.edu.ru/03/07
Hroro no pazaeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmmoreka [{OK https://lesson.academy-
3.1 Mexaiieckoe ABIXCHIE 3 content.myschool.edu.ru/03/07
bubmmoreka [{OK https://lesson.academy-
3.2 Huepuus, macca, mI10THOCTS 4 1 content.myschool.edu.ru/03/07
bubmmoreka [{OK https://lesson.academy-
3.3 Cuna. Bupt cun 14 1 2 content.myschool.edu.ru/03/07
Hroro no paszneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEl U ra3oB
a1 JlaBnenue. [lepenaua naBieHus TBEPABIMU TEIaMHU, 3 bubnunoreka LIOK https://lesson.academy-
' KUIKOCTSIMHU U Ta3aMu content.myschool.edu.ru/03/07
492 JlaBeHIE KUKOCTH 5 bubnrorexa L{TOK https://lesson.academy-

content.myschool.edu.ru/03/07
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bubmmorexka IIOK https://lesson.academy-
4.3 ATmoceproe naseie 6 content.myschool.edu.ru/03/07
JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX bub6nuoreka LIOK https://lesson.academy-
4.4 7 1 3
TEJIO content.myschool.edu.ru/03/07
Hroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmuoreka IIOK https://lesson.academy-
> Pabora u mompocTs 3 1 content.myschool.edu.ru/03/07
bubmuoreka IIOK https://lesson.academy-
52 Hpocteie mexarusMb! > 1 content.myschool.edu.ru/03/07
bubmuoreka IIOK https://lesson.academy-
53 Mexaneckas SHeprius 4 1 1 content.myschool.edu.ru/03/07
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KJIACC
Koamuecrso wacos DuekTpoHHbIE (IU(POBbIE)
Ne i/ HaumeHnoBanue pa3aesioB U TEM IPOrpamMmmabl KOHTpOJIbHI)Ie HpaKanecmle
Bcero o0pa3oBaTe/bHbIC PeCypPChl
padoThI padoThI
Paznen 1. TensioBble siBJIEHUSA
11 CrpoeHne 1 cBoficTBa BelecTBa 7 bubmuoreka IIOK https://lesson.academy-
' content.myschool.edu.ru/03/08
bubmmoreka [{OK https://lesson.academy-
12 Terosele npoueccy! 21 1 > content.myschool.edu.ru/03/08
Hroro no paszneny 28
Pa3zgea 2. JiiekTpruyeckre 1 MAarHUTHbIE SIBJICHUSA
21 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tea U UX 7 1 bubmmoreka [{OK https://lesson.academy-
' B3aUMO/ICHCTBHE content.myschool.edu.ru/03/08
. . bubmmoreka [{OK https://lesson.academy-
2.2 [TocTOsTHHBIN SNEKTPUUECKUIA TOK 20 1 7 content.myschool.edu.ru/03/08
23 P —— 5 1 15 bubnrnorexa L{IOK https://lesson.academy-
content.myschool.edu.ru/03/08
24 D MEKTPOMATHHTHAS HHAYKIHA 4 bubnrnorexa LIOK https://lesson.academy-
' content.myschool.edu.ru/03/08
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Nroro no pazaeny

37

PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KJIACC
Koamectso Hacon JuiekTpoHHbIE (HUGPOBbIE)
Nenm/m  HawmmeHoBaHHe Pa3/iesioB U TeM NMPOrPaMMbI Kourpoabsubie IIpakTuueckue P Hop
Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. MexaHu4yecKHe siBJEeHUS
MexaHn4ecKoe ABHKEHNUE U CIIOCOOBI €ro bubmmoreka IIOK https://lesson.academy-
1.1 10 1
OIHMCAHUS content.myschool.edu.ru/03/09
. bubmuoreka IIOK https://lesson.academy-
12 BsaumopeiicTaue Ten 20 1 3 content.myschool.edu.ru/03/09
bubnuoreka IIOK https://lesson.academy-
13 3aKon! coxpaneHms 10 3 content.myschool.edu.ru/03/09
Hroro no paszneny 40
Pa3nen 2. MexaHu4yeckHe KoJ1e0aHusl U BOJHBI
21 MexaHnaeckie KomeOas 7 3 bub6muoreka IIOK https://lesson.academy-
content.myschool.edu.ru/03/09
bub6muoreka IIOK https://lesson.academy-
2.2 MexaHWIeCKue BOHEL 3BYK 8 1 3 content.myschool.edu.ru/03/09
Hroro no paszneny 15
Pa3nen 3. DjeKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMArHUTHOE TOJI€ U DJIEKTPOMArHUTHBIC bubmmoreka [{OK https://lesson.academy-
3.1 6 2
BOJIHEI content.myschool.edu.ru/03/09
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIe SIBJEHUS
bubmmoreka [{OK https://lesson.academy-
4.1 3aKOHBI pacIPOCTPAHCHUS CBETa 6 2 content.myschool.edu.ru/03/09
bubmmoreka [{OK https://lesson.academy-
4.2 JIMH3BI ¥ OITHYECKUE TIPUOOPHI 6 3 content.myschool.edu.ru/03/09
bubnrnorexa LIOK https://lesson.academy-
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 content.myschool.edu.ru/03/09
HWroro no paszneny 15

Pa3gen 5. KBanToBLI€E IBJIEHUSA
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bubmmoreka LIOK https://lesson.academy-

51 Hcnyckanue v MoriomneHue cBeTa aToMoM 4 1 content.myschool.edu.ru/03/09
bubmmoreka LIOK https://lesson.academy-
5.2 CTpoeHIe aToMHOrO A/1pa 6 1 content.myschool.edu.ru/03/09
bubmmorexka LIOK https://lesson.academy-
5.3 SInepHble peaknun 7 1 content.myschool.edu.ru/03/09
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpenue u 0000IICHUE COIEpPIKAHHS Kypca 9 2 bubmmoreka IIOK https://lesson.academy-
' ¢busuku 3a 7-9 xiacc content.myschool.edu.ru/03/09
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
- bubmuoreka IIOK https://lesson.academy-content.myschool.edu.ru/03/07
- bubmuoreka ITOK https://lesson.academy-content.myschool.edu.ru/03/08
- bubmuoreka IIOK https://lesson.academy-content.myschool.edu.ru/03/09
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