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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uKke Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHU M TpeOOBaHMH K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTesIbHOM
nporpammsl, npenacrtasieHHbIx B ®I'OC OO0, a Taxke ¢ yu€toMm (enepanpHOil paboueil mporpamMMbl
Bocniutanus v Konuenmuu npenoiaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH OOYJarOIIUXCsl U OPraHU3aINI0 N3ydyeHHs GU3UKU Ha JEeSITeIbHOCTHON OcHOBE. B mporpamme
1o (hU3HMKe yYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO mpeamera B peanusammu TpeboBannii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHMUsl.

[Iporpamma no ¢u3Mke ycTaHaBIMBAET pacHpeesieHne yueOHOro Marepuana o rojaM ooyueHus (mo
KJlaccaMm), IpeiaraeT NpUMEpHYIO MMOCIeI0BaTeNbHOCTh U3YyUEHHs] TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKAa3aHUS METOJUYECKOW MOMOIIM YYWUTEIIO B
co37aHUU paboydel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®du3rKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl ECTECTBEHHO-HAYUHBIX YUEOHBIX PEIMETOB, TOCKOJIBKY
(bu3nyecKkre 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4yaeMbIX XUMHUEH, OHOJI0ruel, acTpoHOMHEH
n ¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpa, MPEAOCTaBIISET
Haubojee scHble oOpa3lbl NPUMEHEHUS HAy4YHOTO METoJa MO3HaHMs, TO €CTh CIoco0a MOJy4yeHHs
JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa u3 TIaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUS B CTPYKType oOuiero oOpa3oBaHusi COCTOMUT B
(opMHUPOBaHUU €CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.

N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEAINOJIAraeT OBJIAJEHUE CIACAYIOIUMU KOMIETEHTHOCTIMH,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® UHTEpPHPETHPOBAaTh JAHHBIE U HCIOJb30BATh HAayuHbIE JOKA3aTeNbCTBA ISl MOJIyYCHHS
BBIBO/IOB.

Ienn n3yueHus (U3MKM Ha ypOBHE OCHOBHOro o0Iiero oOpas3oBaHus omnpeneneHsl B Konuenmuu
npernojaBaHus yueoHoro npeamera «Pusukay» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yolmX OCHOBHbIE 00I1eo0pa3oBaTelibHbIe IPOrpaMMbl, YTBEpKAEHHOH pemenueM Komnerun
MunuctepctBa npocsernieHus: Poccuiickoit @enepanmu (mpotokod ot 3 aexadps 2019 r. Ne [TK-48H).

Heaun n3yyenus GpU3NKH:

e npuoOpeTeHHEe HHTEpeca M CTPeMJICHMs OOyJalollMXcs K HAayYHOMY H3YYEHHIO TPHUPOJBI,

pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Da3BUTHE NPEACTABICHUN O HAyYHOM METOJIE MO3HaHHUs U (OPMHUPOBAHUE HMCCIEIOBATENBCKOIO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHME MPEACTABICHUI O poNM (QU3MKH Ui Pa3BUTHS JPYrMX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MNPEACTABIECHUII O BO3MOXKHBIX cdepax Oynymieill mpodeccuoHalIbHON NesATETbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTibkeHre ATHUX Ieliel mporpamMMbl MO (H3MKE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
o0ecreynBaeTcsi pelIeHneM CIeTylonnX 3a1ay.

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOECHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,

ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e MpUOOpPETeHHE YMEHUU OIMHCHIBATH M OOBACHATH (U3UYECKUE SIBICHHUS C HCIOJIH30BAHUEM
MMOJIyYCHHBIX 3HAHU;
® OCBOCHHE METOJOB PEIICHUS MPOCTEHIIHMX PACYETHBIX 3a/ad C HCIOJIb30BaHUEM (DU3MUECKUX
MoOJeliel, TBOPUYECKHUX M MPAKTUKO-OPUCHTHPOBAHHBIX 33]1aY;
® pa3BHUTHE YMEHUU HAOIIONATH MPUPOIHBIC SBJICHHUS U BBIMOIHITH OMbBITHI, JIJAOOPATOPHBIC PaOOTHI
Y DKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C UCTIOJE30BAHUEM U3MEPHUTEILHBIX TIPUOOPOB;
® OCBOEHHE NMPUEMOB PadOTHI ¢ MHPOPMALIEH (HU3UUECKOTO COACPKAHMS, BKIIIOYast HHPOPMAIUIO O
COBPEMEHHBIX JIOCTH)KCHUSX (PU3UKH, aHATU3 U KPUTUIESCKOE OIICHUBAHUE WH(POPMAITUH;
e 3HAKOMCTBO co cdepamu MPOPECCHOHATBHON JEATEILHOCTH, CBS3aHHBIMU ¢ (DHU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (U3HUSCKON HAYKH.
Ha usyuenue ¢usuku (6a30BbI ypoBEHb) HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI OTBOJAUTCA
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 yacoB (2 yaca B Hezleno), B 9 kiacce
— 102 qaca (3 yaca B HEJIENIO0).

[Ipennaraempiii B mporpamMMe 1o (U3MKE IepedeHb JIabopaTOpHBIX pPaOOT M OIBITOB HOCHUT
pEeKOMEHATENbHBIA XapaKTep, YUUTENb JIeNaeT BBIOOp MpoBEAEHUs JabOpaTOpHbIX padOT U OMBITOB C
y4€TOM HMHAMBUIYaJIbHBIX OCOOEHHOCTEM oOOyyarolmuxcs, CHUCKAa OJKCIEPUMEHTANbHBIX —3aJlaHui,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usuka — Hayka o npupoje. SBnenus npupoasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimel.
1. OmpeneneHue LEHbI IEIEHUS HIKAIbl K3MEPHUTEIBHOTO Mprbdopa.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CtpoeHue BemecTBa: aToMbl W MOJIEKYNbl, MX pa3Mmepbl. OMbBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperaTtHble COCTOSIHMS ~BEIISCTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.
1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmonenue nuddys3uu.

3. Ha6J'IIOILeHI/Ie HBJ'IeHHfI, O6’L${CHHIOH_II/IXCH MNPUTSKCHUEM HJIN OTTAJIKMBAHUCM YaCTUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak MPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuka B3aumojnerctBust ten. Cuna ympyroctd u 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHsI Opycka WIM IIapuKa MO0 HaKJIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MalmMHbBL. 3aBUCUMOCTH JABJICHUS >KHJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emimn. OmnbiT Toppuuennu. W3mepeHue armocdepHOro naBieHHUs. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
IrPy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas W noTeHUMalibHas osHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKO TEOpUM CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramimyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Terjionepenada u
coBepireHne paboThl. Buapl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBIKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomul u onvimeoi.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPUPYIOIIHME 3aBUCHMOCTh [ABJICHUS BO3[yXa OT €ro o0béMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHue M3MeHEHMs BHYTPEHHEH SHEPIUHU Tela B pe3yibTare TeIlonepesadd u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJCWMCTBHS 3apsSOKEHHBIX TE1 OT BEJIWYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUSI AJIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemiecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapaIEIBLHOE COSMHEHNE MIPOBOTHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. lcrmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TOMYyYEHUS] DIIEKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHE€ MarHUTHOTO TOJI Ha POBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopusie padomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryaupoBaHue HaIPSKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €ro JJIUHBI, IUIOIIAI1 [OIIEPEUYHOr0 CEUEHUS U MaTepHuaa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenienieHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJISI TIOCTOSTHHBIX MAarHUTOB TpU WX OOBCIUHCHHH W
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3ydeHue neiicTBUSI MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHU 3HAYEHUS U HaIlPaBJICHUs WHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHOW OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruda TCJIa, NOAHATOrO Had NOBCPXHOCTHIO 3CMIIM.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBIKEHUSI TeJla OTHOCUTENILHO PAa3HBIX TEJT OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MeXxaHHYECKUX SIBJICHUH, TPOUCXOISIKX B cUcTeMe oTcuéra «Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena NpU yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU IIPHU IBXKEHHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa U JaJbHEWIIEro PaBHOMEPHOIO JBH)KECHHS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JABIKEHUU 0e3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKEHUSI OT CHJIbI HOPMaJbHOTO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npooIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOTHI U Meproia KojaeOaHnit MaTeMaTHYecKoro MasiTHUKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Mepuoja KoJieOaHUM MPY)KMHHOTO MasTHUKAa OT Macchl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJiedaHW MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHusi CBOOOTHOTO IaJICHUSI.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmionp3oBanue nojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHUE CIIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole JIUH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyda OT yrja MaJIeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[TonydyeHue n300pakeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwitel Pe3epdopna u mmanerapuas Mozaenb aroma. Monens atoma bopa. Mcnyckanue n
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxionnass monens aromHoro siapa. M3oronsl. PaaunoaktuBHbie mpeBpaieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3TYYEeHUHN Ha KUBbIE OPraHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopusie padomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnemoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHIBI 10 TOPMO3HOMY IyTH (TIO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[ToBTOpUTENBbHO--0000MMAIOIIMI  MOJYJIb  IpeAHAa3HaueH Ui CHCTEMAaTHU3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTaInpeIMETHBIX IUIAHUPYEMBIX pe3yabTaToOB 00yueHus, dopmupyercs
€CTeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHUS SIBICHHUH
npupoabl W TCEXHUKH, OBJIAACHHUC YMCHUSIMU 00BACHSTD (1)I/ISI/I‘-I€CKI/I€ SABJICHUSA, TIPUMCHAA
IMOJIYYCHHBIC 3HAHWA, p€IIaTh 3aJla4i, B TOM YHCJIC KAYECTBCHHBIC U OKCIICPUMCHTAJILHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo 06y11a}01111/1eca BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/I3I/I‘-IGCKI/I€ SIBJICHU S
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (1)I/ISI/IT-IGCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIE TJIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HambOoJiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIOJIb30BAaHM PA3IUYHBIX HMCTOYHMKOB AHEPIUM Ha OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHHsI BCEX N3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX 06pa30BaT€J'IBHI>IX PE3YyIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJIEHHH OOIIECTBEHHO3HAUYUMBIXH ITHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETUUYECKUX KAa4eCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOU JTI0003HATEIHHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON AeSITENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1Ar0NOJyYHs:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWJ OE30MacHOrO IMOBEACHHS Ha TpaHCIOpTe, Ha JIOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

— chopMupoBaHHOCTH HaBbIKa peduieKCHH, NMPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKOro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4yacTHe€ B PEHICHHH MPAKTUYECKHUX 3a7a4 (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAJBHON U IPUPOIHON cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHME Ae(HUIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 001aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e —OIICHKA CBOMX JCHCTBHMI C Yy4ETOM BIHSHHS Ha OKDPYKAIOIIYIO CPEIy, BO3MOXHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABATEJIbHbIE YHUBEpCAJbHbIE Yy4yeOHble JAEWCTBHUS, KOMMYHHUKAaTHBHbBIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKU OOBEKTOB (SBJICHUN);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CIIECACTBEHHbIE CBSI3U NPHU U3YUYEHUU (PUINYECKUX SIBJICHUIN U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BBIOOp HamboJee MOIXOJSIIEro C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIIEIOBAHMS,;
® [POTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (GU3NUYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpoChl MPU TMOUCKE U OTOOpE
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEIIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBieHUs HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOIl TEMbI U BBICKA3bIBaTh UICH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OpPraHW30BBIBATH JEHCTBHS MO €&
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHUMH WICHAMH KOMaHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMHUHA MNPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KMU3HEHHBIX M Y4EOHBIX CUTYaIUIX, TPEOYIOMIMX JUIsl PEeleHus
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pelIeHUs (U3NYECKON 3alayu WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U MpeajaraTh IJiaH e€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI MM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBIINXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

WCTIONB30BAaTh TMOHATHS: (U3UYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE, HEPaBHOMEpHOE,  MpPSIMOJUHEHHOE),  TpaeKTopusl,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJICHCTBUE TeEJ, paBHOBECHE
TBEPABIX TEN C 3aKpEIUIEHHOW OChbI0O BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE TEJI, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe phbIO,
pBIUard B TeJlie 4YeJlOBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTIMCHIBATh U3yUCHHbIE CBOMCTBA TEN U (PU3NYECKHE SIBICHUS, UCIIONb3Yys PU3NUECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas padora,
MOIIIHOCTh, IUJIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT TIOJE3HOTO JIEHCTBUS
MEXaHHU3MOB, KMUHETHUYECKasi U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(bu3nyecKux BEJIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JIaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBJICHUS, NPOIECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBIATH MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOH Ha
1-2 wu3yd4eHHBIX CBOMCTBa (U3MUYECKUX SBJICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacy€rHble 3amaud B 1-2 neicTBUs, HMCHONB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC UIS PELICHHS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pasnuyaTh W HHTEPIPETUPOBATH IOJIYYEHHBIN pe3yiabTaT, HaXOJWUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIIMCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOIIAJH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TUIaBaHUs TeJ, YCIOBHI paBHOBecHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE IPEUIOKEHHBIX TaOMUI] U I'padUKOB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, [JEHCTBYIOLass Ha MOIPYyXKEHHOE B IKUAKOCTH TEIO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOuogaTh IpaBWjia TEXHUKH Oe30MacHOCTH Ipu pabore ¢ J1abOpaTOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JCHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nveckre 3aK0HbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM OKOJIOTUYECKOTO TIOBEJCHUS B
OKpYXKarollen cpene;



OCYIIECTBIISATH OTOOP HMCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BAaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeUCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JESATENBHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BAaTh MOHATHUA: MacCa W pa3MEpPbl MOJICKYJI, TCIIJIOBOC ABMXKXCHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA AJIEKTPUUYECKUMN 3apsij, JIEKTPUUYECKOE
1oJjie, TMPOBOJHUKK M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUN TOK, MArHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B MPUPOJE: TOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emiH, Apedd MOoJIF0COB, pOJib MAarHUTHOTO TOMNS s JKU3HH Ha
3emIie, OMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3YUYCHHBIE CBOMCTBA TEN U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3UUECKUe
BEJIMYMHBI (TeMIlIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHAS BIIA)KHOCTh BO3/yXa, JJEKTPUUYECKUU



3aps], CHJAa TOKA, DJJIEKTPUYECKOE HAIPSDKEHUE, COINPOTHUBIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
OMMCAaHUM TMPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YyEeMBbIX BEIUYUH,
0003HaueHHS ¥ eITUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ IIOJIOXKEHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOpUM CTPOCHMS BEIECTBA,
NPUHIMI CYNEPHO3ULMHN T10Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBHIBaTh €ro
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
ornopoit Ha 1—2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHHM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3alUCBHIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HENOCTATOK AAHHBIX JUIS PELICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISPHbIE SBJICHUS, 3aBUCHUMOCTb JABJIEHUS BO3JyXa OT €ro oObéMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IY4CHHUH OT LBETa
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHCTBUE IEKTPUUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpOBEpsiEMbIe IPEAINOJIOKEHHs, CcOOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCMOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIaTYMKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOWAAU MOIEPEUYHOIO CEYEHUs U YIEIbHOIO CONPOTHUBIICHHS BEIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILETO Yepe3 MIPOBOJHUK, OT HAIPSKEHUS HAa IIPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUIAHUPOBATH HCCIICIOBAHUE, COOMpATh YCTAHOBKY U BBITIONHSATH M3MEPEHUS, CIICIYs
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH Pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIUI] U TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

® [POBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MUECKUX BENMUYUH (yHelIbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHHE MMPOBOJIHMKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEeM;

® XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB C OIMOPO Ha WX ONMUCAaHHA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
JHEPTUH, OJJIEKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTelIbHBIC IJICKTPOTPHOOPHI
(mpuMepsI), DIIEKTPUYECKHE TPEIOXPAHUTETH, SJICKTPOMATHUT, 3JIEKTPOJBUTATEIH
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ysl 3HAHUS O CBOWCTBAX (M3WYECKUX SIBICHHA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIIbHBIC MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETP,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHHUS DJIEMEHTOB JIEKTPHYECKUX TIeTIeH;

® T[PHUBOJUTH MPUMEPHl (HAXOJAUTh WHPOPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHUH C TNPUOOpaMU M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro cojnepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNATh MH(OPMAIUIO, KOTOpas SBISETCS MNPOTUBOPEUMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPU BBHIOJHEHUU Y4EOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHus HH(opManuud u3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMTPOBOXKIATh BHICTYINICHUE TIPEe3CHTALINEH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAaHHA (PU3HUECKUX TMPOIECCOB
pacnpenensats 003aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3aj[auaMH,
CIeTUTh 3a BBHINIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIad B  JCITENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPIOIO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/130py1(OCTB n
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, Oera- M raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE JBIDKCHNE, CBOOOIHOE TTaIeHNE TeJ, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpa)XCHUE U MPEIOMIICHUE CBETa, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3TI0KEHHUE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHUYECKHe BOJHBI, I[yHaMH, 03XO, I[BETa Tel,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWosorMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE Iy4d, paJAMOAKTUBHOE M3IIy4CHHE NPUPOJHBIX MHHEPAIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4ecKasi paboTa U MOIIHOCTh, MOTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BETMYHH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTP@KEHUS M TPEJIOMJICHHUS CBETa, 3aKOHBbl COXpPAaHEHMs 3apsA0BOrO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHHI ), HUCTIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pacy€Tbl W OLEHMBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0XKEeHNE, OIEHUBATh IMPABWIBHOCTh TOPSAKA IPOBEICHHUS HCCIICAOBaHUS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/ia KoJieOaHuii PYy)KUHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl IpeaMeTra B coOHparolell JIMH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHH, OMNperensis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH IpPU PABHOYCKOPECHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHpPOBaThb pe3ylIbTaThl IOJYYEHHOHW 3aBUCHUMOCTHU
(u3MUYecKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpPEHHUE Tefia MPU PaBHOYCKOPEHHOM JBMXKEHHH, YCKOPEHHE CBOOOTHOTO MajCHHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH
W3MepeHusl, cleAys MPesIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKH O€30MacHOCTH Ipu paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBHS HM3YYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuibcoHa), ucCHoib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHYECKUE CXEMBbI JJISl MOCTPOEHUS M300paKE€HUH B IJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU oOpamieHuH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJIydueHHOW WH(GOpPMAIlMM Ha OCHOBE WMEIONIUXCS 3HAHUH |
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIO0JIb30BATh MPU BHINOJHEHUH Y4eOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJCTh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHOpMaALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNnbTaThl MPOEKTHOM WIIM MCCIEA0BATEILCKOM AEATEIbHOCTH, MPH ITOM IPaMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
bubmmoreka [{OK
11 o - 2
VISHIEG = HAYKa O TIPHPOJ® https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edso.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 bubmmorexa LIOK
' P B https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3znen 3./IBu:keHne u B3anMojaeiicTBue Tel
3.1 MexaHnueckoe JBUKEHUE 3 bubmorexa LIOK
' A https://m.edso0.ru/7f416194



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

bubmuoreka [JOK
2 41 4 1
3 HEPIU, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Paznen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Jasnenue. [lepenaua naBieHus: TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
49 1 5 bu6moreka [IOK
' ABJICHHC JRIAROCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOe AaBeHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pab6ora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
>1 Pagota 1 MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TennoBble siBaeHUsI
bubmmoreka [IOK
1.1 C i 7
TPOCHIE I CROHCTEA BEMlecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znesn 2.9/iekTpruyeckne 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' U X B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h gp::?/(:;.eezzti.ru 76418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas UHIYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2.Mexannuyeckue KoJe0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3.2/ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3nen 4.CBeToBbIe IBJICHUSA



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

bubmuoreka [JOK

41 2
SAKOHBI paclpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanToBbIe sIBJEHUS
51 Hcnyckanue u MOrjoeHne CBETa AaTOMO 4 1 bubamorexa [IOK
) ITYCKAHUE U TIOT HHUE CBETA ATOMOM
y ot https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6.I1oBTOPUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27



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

KaJIeHI[apHO-TeMaTH‘{eCKoe IJIAHUPOBAHUE

7 KJIACC
Ko JlaTa npoBeaeHus
nue
CTB dakr
Neni/n Tema ypoka o
IUIaH
yac
(1)
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBnenus npupoabl
2 dusndecKue ABICHUS 1
3 dusnyecKkue BEIIMINHBI U HX 1
U3MepeHue
Ypok-uccnenoanue "N3mepenne
4 TEeMIEPaTyphl MPU TOMOIIU 1
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
Temneparypsl"”
MeTo1bl HAy4HOTO TIO3HAHMSL.
5 Onucanne GU3NIECKUX SIBJICHUM C 1
IOMOIIBIO MOJETIEN
Ypoxk-uccnenoanue "[IpoBepka
5 TUIOTE3bl: JATBHOCTD MOJIETA IIAPHKA, 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIie, yem OoJIbIlIe BhICOTA ITycKa'"
Crpoenue BemiectBa. OMBITHI,
7 JOKa3bIBAIOIINE TUCKPETHOE 1
CTpOEHUE BEIeCTBa
8 JIBMyKeHre yacTull BElecTBa 1




VYpok-uccnenoanue «OnbITHI MO

9 HAOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUHN

11 BoJibl. O000IIIEHHE 10 pa3eTy
«ITepBoHauanbHBIE CBEJACHUS O
CTPOCHUH BEIIECTBAY
MexaHndeckoe JBHKEHHUE.

12 PaBHOMEpPHOE 1 HEpaBHOMEPHOE
TIBHKCHHE

13 CkopocTtb. EqMHHAIIEI CKOPOCTH

14 Pacuer mytu 1 BpeMeHU ABUKEHUS

15 WNuepunsa. Macca — mepa
WHEPTHOCTH TeJ

16 IImoTHOCTE BemiecTBa. Pacuetr Macchl
1 o0bema Tena 1o ero IIOTHOCTH

17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeJay

18 Pemrenue 3agay nmo reme "InoTHOCTE
BelecTna"
Cuna xak XxapakTepucTUKa

19 B3auMoencTud ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «/3yuenue

20 3aBUCHUMOCTH PACTSIKECHHS

(medopmarun) Mpy>KHUHBI OT
MIPUIIOKEHHOM CHITBD»Y




21

SIBnenue Tarorenus. Cuia TSDKECTH

22

CBsi3b MEX]1y CHIJION TSAXKECTH U
Mmaccoi Teia. Bec Ttena. Pemenune
3a7ad4 o teme "Cuna tsoxkecta"

23

Cuna TspKeCcTH Ha IpYTUX IUIaHeTax.
@u3nYecKue XapaKTepUCTUKH TUIAHET

24

N3mepenue cun. lunamomerp

25

Bec Ttena. HeBecoMocTh

26

CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
10 OJTHOM IPSIMOM.
PaBHOelicTBYIOIIAS CHIT

27

Pemrenue 3agad mo reme
"PaBHOneiicTBYIOIIAsA CrT"

28

Cuna Tpenus u e€ Buabl. TpeHue B
MIPUPOJIEC U TEXHUKE

29

JlabopaTtopHnas pabora «3y4yeHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIbKEHUS OT CHJIBI IaBIICHUS U
XapakTepa COMpPHUKACAIOIINXCS
IMOBEPXHOCTEI»

30

Pemenne 3a1a4d Ha onpenecHUE
PaBHOJICHCTBYIOLIEH CUIIbI

31

Pemenue 3agau no reMaM: «Bec
tenay, «I paduyueckoe n3o0pakeHue
cuny, «Cunbly, «PaBHOAEHCTBYIOIIAS
CHUID»

32

KonTposnpHast paboTa no Temam:
«MexaHnueckoe IBMKEHUe», «Macca,




IUIOTHOCTBY, «Bec Teay,
«['pacduueckoe n3o0pakeHue CUI»,
«Cuibsn»

Ananu3 omuooK, TOMYIICHHBIX B
KOHTPOJILHOHU paboTe. [laBieHue.

33
CriocoObl YMCHBIIICHUS U YBEITMYCHUS
JaBJICHUS
JlaBiierue raza. 3aBHCUMOCTD

34 JIaBJICHHS ra3a oT 00bEMa,
TEMIIEPATYPhI
[Tepenaua naBieHus: TBEPABIMU

35 TeJIAMHM, )KHUIKOCTSIMH U Ta3aMHu.
3akoH [lackams

36 JlaBlIeHHE B )KHIKOCTH U Ta3e,
BBI3BAHHOC JCHCTBHEM CHJIBI TSKECTH

37 Pemenne 3amau mo teme «JlapneHue B
JKAJKOCTH U rase. 3akoH Ilackais

38 Coo0mmaronuecs: Cocyapl

39 IM'uapaBnuueckuii mpece

40 Manowmertpsl. [lopuineBoit
JKHJIKOCTHBIN HAcoC

41 ATMocdepa 3eMiu U IPUIHHBI €€
CYIIECTBOBaHUS

42 Bec Boznyxa. AtmMocdepHoe
JaBJICHUE

43 N3mepenue atmMochepHOTro JaBIeHHUS.
OmnsitT Toppuuennu

44 3aBHCHMOCTH aTMOC(EPHOTO




JIABJICHUS OT BBICOTHI Ha/l yDOBHEM
MOpst

45

Bapomerp-anepouns. AtmochepHoe
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX

46

Pemenne 3agau mo reme "
AtmocdepHoe naBienue"

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
IIOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuia

48

JlabopaTtopHnas pabora «OnpenenecHue
BBITAJIKUBAIOIIEH CHITBI,
JIEMCTBYIONIEN HA TEJIO, TOTPYKEHHOE
B JKUJIKOCTB)

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
Tella B BOJE OT 00BEMA MOTPYKEHHOU
B KHJIKOCTh YaCTH TEJa»

50

IInmaBanue Ten

o1

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKU U
ompeseneHue e€ rpy3onoabEMHoCTH"

52

Pemenue 3agau no remam: «IlnaBanue
CYIOB. BOSIIYXOHJIaBaHI/IC»,
«I[aBJ'IeHI/Ie TBEPABIX TCJI, JKUJIKOCTEH
Hn ra3oB»

53

KonTposneHas paboTa o teme
«/laBneHue TBEpABIX TEN, KUIKOCTEN




u ra3oB»

54

Ananu3 ommuooK, TOMYyIICHHBIX B
KOHTPOJILHOU paboTe. MexaHnueckas
pabora

55

MoutHocTts. EquHUIBI MOIITHOCTH

56

VYpoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o JecTHuue"

57

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecue cuit Ha peryare

58

Pbruaru B TexHuke, ObITY ¥ IPUPOJIE.
JlabopaTtopnas pabota
«HccnenoBanue ycmoBHii paBHOBECHS
pbIyaray

59

Pemrenue 3agay mo reMe «YCiIo0BUS
pPaBHOBECHS pbIyara

60

Koaddurment monesnoro aeicTeus
MexaHusma. JlaboparopHas padora
«3mepenue KII/] nakinoHHOM
IIJIOCKOCTH

61

Pemenne 3amau o treme "Pabora,
moiHocTh, KIT"

62

MexaHuueckast SHeprusl.
Kunernueckas ¥ noTeHuagbHast
SHEprus

63

3aKOH COXpPaHEHHs MEXaHUUECKON
SHEPrUHn

64

YPOK-3KCIIEpUMEHT 10 TEME




"DKCIEpUMEHTAIBHOE OIIPEAETICHUE
M3MEHEHHUS KHHETHUECKOU U
MOTEHIIMATILHON YHEPTUU TIPU
CKaTBIBAHHUU TeJIa 110 HAKJIOHHOM
mIockoctTu"

65

KonTtposnsHas paboTa o teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

66

Ananu3 ommooK, JOMyIICHHBIX B
KOHTPOJIbHOU padoTe. Pe3epBHbIii
ypok. PaboTa ¢ Tekcramu mo teme
"MexaHndeckoe aBmKeHne"

67

PeseprubIit ypok. Pabota ¢ Tekcramu
o Teme "JlaBiieHne TBEPBIX TE,
SKUJIKOCTEN U ra3os"

68

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teMe "Pabora. MOIIHOCTE.
Oneprus"




KaJIeHI[apHO-TeMaTH‘{eCKoe IJIAHUPOBAHUE

8 KUIACC
Koauue JlaTa npoBeneHust
Ne i/ Tema ypoka CTBO
I1aH paxr
4yacos
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BeIllecTBa
OObscHeHne CBOICTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUMN 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
5 Kpucrannmaeckue u amopdusie Tena 1
5 CMaunBaHue M KamWUISIPHOCTbD. 1
[ToBepxHOCTHOE HATSHKEHUE
7 TennoBoe pacIMpeHne U CKATUE 1
Temneparypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sueprusi. Crioco6bl 1
W3MEHEHHUs BHYTPEHHEH SHEPTUH
10 Buas! Tennonepenaun 1
VYpoxk-koHpepenuus "[Ipakruyeckoe
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB 1
BEIIECTB M MAaTEPHAIIOB B IEJISIX




sHEeprocoepexeHus"

12

KonunuecTBo TeIIOTHI. Y IenbHAas
TCIITIOEMKOCTD

13

YpaBHeHHE TEIUIOBOTO OajiaHca.
TernnooOMeH 1 TETIOBOE paBHOBECHE

14

JlabopaTtopHnas pabota
"HccneqoBaHue SIBIICHUS
TEII000MeHa MPU CMELTUBAaHUU
XOJIOTHOM U Topsiueit BoAbI"

15

Pacuer xonmmdecTBa TEILIOTHI,
HEOO0XOUMOTO JJISI HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN

16

Jlaboparopnas padora "OnpeneneHue
paTop p p
YAEIbHOW TETIOEMKOCTH BelecTBa"

17

DHeprus TOIMBa. Y enbHas TemioTa
CropaHus

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX TeJ. Y IeTbHas
TEINIOTA ILIABIIEHUS

19

JlaGopaTtopHnas pabdorta "OnpeneneHue
yeJIbHOW TEIJIOTHI TUIaBJICHUS Jibaa"

20

[TapooOpazoBanue 1 KOHIEHCAITHSI.
Hcmapenue

21

Kunenue. VY aenbpHas TenjaoTa
r[apoo6pa30BaHI/m 1 KOHACHCAaIu.
3aBUCHMOCTD TEMIICPATYPhI KUIICHU A
oT aTMOC(I)epHOFO JaBJICHU A

22

Brnaxxnocts Bo3anyxa. JlabopaTopHas




pabota "Omnpenencaue

OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AyXa"

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/lyXa

24

[TpuHIIMTIBI paOOTHI TETIIIOBBIX
neurareneif. [Taposas TypOuHa.
JIBurarens BHYTPEHHETO CTOPaHUs

25

KII[ TermoBoro nBuratess.
TertoBble IBUTATENH U 3aIATA
OKpYKarollel cpeibl

26

3aKOH COXpaHEHHs U MpeBpalleHUs
OHCPTIYH B TCIJIOBBIX IMPOLECCaAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TeroBbie ABICHUS.
H3MeHeHune arperaTHbIX COCTOSIHUM
BemecTna"

28

KonTtponsHas paboTa o Teme
"TemnoBsle sBieHus. 3Menenne
arperaTHbIX COCTOSIHMI BemecTa'

29

Amnanuz ommoboK, JOMyIICHHBIX B
KOHTPOJILHOU paboTe. DneKkTpu3anus
Ten. /IBa poja aIeKTpUIecKuX
3apsaoB

30

VYpoxk-uccienoBanue "DiekTpusamus
TeJI UHAYKLIHMEN U npu
CONIPUKOCHOBEHUN"

31

B3aumonelicTBue 3apspKEHHBIX TelL.
3akoH Kynona




32

DIEKTPUYECKOE TOJIE.
Harnpsi>keHHOCTB 3JIeKTPUYECKOTOo
nons. [IpuHnyn cynepnosunun
BIEKTPUYECKUX TOJIEN

33

Hocurenu >nexTpuveckux 3apsaoB.
OnemeHTapHbIi 3apsaa. CTpoeHue
aToma

34

[IpoBOJHUKY U TUAJIEKTPUKU. 3aKOH
COXPAaHEHUS MIEKTPUYECKOTO 3apsaaa

35

Pemenue 3aga4 Ha npuMeHEHUE
CBOWCTB 2JIEKTPUUIECKUX 3aPSITI0B

36

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyiiecTBoBaHus. McTtouHnku
EKTPUYECKOTO TOKA

37

JlericTBUA 3JIEKTPUYECKOTO TOKA

38

Ypok-uccnenoanue "JlelictBue
ANIEKTPUYECKOTO TI0JISI Ha MPOBOTHUKH
U TUDTIEKTPUKH"

39

DIIEKTPUYECKHUI TOK B METaslIax,
JKUIKOCTSIX U ra3ax

40

9J'IeKTpI/I‘ICCKa$I Lenb U €€ COCTaBHbIC
4aCTu

41

Cuna toka. JlaboparopHas pabota
"N3mepeHue U peryiupoBaHUe CHUITBI
ToKa"

42

DJeKTpUUecKoe HalpsKeHHeE.
Bonbr™merp. JIabopatopHast pabora
"N3mepenue u peryJInpoBaHue




HanpspkeHus"

43

ConpoTuBieHHe IPOBOJHHKA.
VY ienpHOE CONPOTUBIICHHUE BEIIECTBA

44

JlaboparopHas padoTa "3aBHCHMOCTh
AIIEKTPUYECKOTO COTIPOTUBIICHUS

MPOBOJIHUKA OT €r0 JUTUHBI, IJIOIIA H
MONEPEYHOr0 CeYeHUs U MaTepuana”

45

3aBUCUMOCTE CUJIBI TOKA OT
HarnpspkeHus. 3akoH Oma 11 ydacTka
Lenn

46

JlaGopaTtopnast pabota
"HccnenqoBanne 3aBUCUMOCTH CHITBI
TOKa, UYIIEr0 Yepe3 PE3UCTop, OT
COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47

HOCJ’IGI{OB&TGJ’IBHOG " MapaJijICJIbHOC
COCAMHCHUA IMTPOBOIHHUKOB

48

JlaGopaTtopHnas pabora "IIpoBepka
MIpaBUJIa CIOXKEHUS HAMPSHKEHUN MTPU
MOCJIEIOBATEILHOM COEIMHEHUU JIBYX
pe3uctopon"

49

JlaGopaTtopHnas pabora "IIpoBepka
MpaBHJIa JUTS CHJIBI TOKA MIPH
napajuieIbHOM COCTUHCHUN
pe3uctopos”

50

Pemenne 3amaq Ha MMPUMCHCHUC
3akoHa Oma AJId pa3JIndHOTro
COCANHCHUA IMTPOBOAHHUKOB




51

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

52

JlaboparopHuas padota "Onpenernenne
pa60TI)I 1 MOIIIHOCTH SJICKTPHUYCCKOI'O
ToKa"

53

DneKTpuyecKue Uenu U NoTpeduTenn
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanne

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUYECKUE 3apsbl.
3apsKEeHHBIE TeJla U UX
B3auMoAecTBHS. [loCTOSTHHBIN
ANEKTPUYECKUH TOK"

55

KonTtponsHas padoTa o Teme
"DnexkTpuyuecKue 3apsapl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUYECKUN TOK"

56

Amnanus ommoboK, JOMyIICHHBIX B
KOHTpOJIbHOU padoTe. [TocTossHHBIC
MarHuThl, UX B3aUMOICHCTBHE

57

Ypoxk-uccnenopanue "N3yuenue
OJIEU MOCTOSHHBIX MAarHUTOB"

58

MaruautHoe nosie. MarautHoe noJie
3eMJIH U €ro 3HaYeHUeE TS JKU3HUA Ha
3emite

59

OmneIT Opcrena. MarauTHoOe noJie
EKTPUYECKOT0 TOKa MaruurHoe




I10JIC KaTylIKH C TOKOM

60

[IpumeHeHue 3IeKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

61

DneKTpoABUraTesb NOCTOSIHHOTO
Toka. Mcrons3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboThI 3eKTpoABUTaTENS"

62

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOM WHIYKIIUH.
[IpaBuno Jlenna

63

OnekrporeHeparop. CrocoOs
MOJTYYCHUS DIIEKTPUUYECKOW SHEPTUH.
DJIEKTPOCTAHINH Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHbIE sIBJIEHUA"

65

KounTtponbHas pabora no teme
"DJIeKTpUUECKHE U MAarHUTHbBIE
siBIeHUS"

66

Ananuz ommoboK, JOMYyIICHHBIX B
KOHTpOJBHOU pabdoTte. Pe3epBHBbIil
ypok. Pabora ¢ TekcTamu 1o Teme




"TermnoBble sBiIcHUSA"

PesepBHeiit ypok. Paborta ¢ Tekcramu

67 o teme "TlocTosTHHBIH
ANIEKTPUYECKHM TOK"
68 PesepBHEIit ypok. PaboTta ¢ TekcTamu

o TeMe "MarauTHbsie ABiIeHUS"




KaJIeHI[apHO-TeMaTH‘{eCKoe IJIAHUPOBAHUE

9 KJIACC
Koauy JlaTa npoBeaeHus
Ne i/ Tema ypoka €CTBO
4yacoB IVIAH dakr

1 MexaHnueckoe JBHKEHHUE. 1

MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEIBHOCTD 1

MEXaHUYECKOTO JIBHIKCHUSI
3 PaBHOMEpPHOE ITpsAIMONIMHEHOE 1

JIBIKCHUE

HepaBHoMepHOE npsIMOTMHENHOE
4 nekeHne. CpeqHsss © MTHOBEHHAS 1

CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1

JIBH)KEHUE. Y CKOpEHUE

CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1

I'paduk ckopoctu

JlaGopaTtopHnas padorta "Onpenenenue
7 YCKOpEHUS Tela MpH 1

PaBHOYCKOPEHHOM ABMKEHUU IO

HAKJIOHHOM IMJIOCKOCTH"
8 CBoOoauoe magenne tei. OnbITh 1

lanunes

PaBHOMEpHOE IBUMXKEHUE TTO
9 okpyxHocTu. [lepron u yacrora 1

oOpauienus. JIuneiHas u yriaosas




CKOPOCTHU

10 LleHTpOocTpeMUTENBHOE YCKOPEHHE

11 IIepBsiit 3ak0oH Hprotona. Bexrop
CHUTBI

12 Bropoi1 3akon HeroTona.
PaBHOelicTBYIOIIAs cCHIla

13 Tpernii 3akoH HproTOHA.
Cynepno3unus cui

14 Pemenue 3agau Ha npuMEeHEHUE
3ak0HOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemrenne 3amau o teme «Crta
YOPYTOCTH»

17 JlabopaTtopHas pabora «OnpenenecHue
AKECTKOCTH MPY>KUHBD»

18 Cuna TpeHus

19 Pemrenue 3agag mo teme «Cuiia
TPEHUSD)

20 JlaGopaTopHnas pabdorta "OnpeneneHue
ko3 duimenTa TpeHUs CKOIBKEHUS"
Pemenne 3agau no teMe "3aKOHEBI

21 Herorona. Cuna ynpyrocru. Cuia
TpeHus"
Cuna TsbKeCTH M 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO
MaJeHUs

23 VYpoxk-koHpepeHuus "JIBrkeHune Ten




BOKPYT I'PaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"

24

Pemtenue 3amau no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs u neperpysku

26

PaBHOBecue MaTepuaNbHON TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENa C
3aKpEIUIEHHON OChIO BPAILICHUS

27

MowmeHT cunsl. LleHTp TsKecTH

28

Pemenue 3agaq mo reme "MoMeHT
cunbl. Llentp Tsoxectn"

29

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "MexaHnyecKoe IBUKECHHUE.
Bsaumonelictue Tea"

30

KonTtponpHas padoTa o teme
"MexaHn4ecKo€e IBUKECHHUE.
Bsaunmoneiicteue Tea"

31

Ananuz ommnboK, JOMyIICHHBIX B
KOHTpPOJIbHOU pabote. UMmynbe Tena.
Nmmynbe cuiibl. 3aKOH COXpaHEHUS
HUMITyJbCca. YIIPYroe v HEYIpyroe
B3aUMO/JIEHCTBUE

32

Pemenue 3agau no teMe "3akoH
COXPAaHEHUs UMITyJbca"

33

VYpoxk-koHpepenuus "PeaktuBHOE




JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexanunueckasi paboTa 1 MOUTHOCTb

35 PaboTa cuiibl TSKECTH, CHIIBI
YOPYTOCTU U CUJTBI TPEHUS
Jlaboparopuas pabota «Onpenernenue

36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH»

37 CBs13b SHEpruu U paboThI.
[TorenumansHas S3HEPTUS

38 Kunernueckas sueprus. Teopema o
KUHETUYECKON SHEPIUU

39 3aKOH COXpaHEeHMsI SHEPTUHU B
MEXaHHKE

40 JlabopaTtopHnas pabora «3y4ueHue
3aKOHA COXPAHEHUS YHEPTUM»

41 KonebarenbHoe ABMIKEHHUE U €TO
XapaKTEePUCTHKHU

42 3aryxaromye KojeOaHusl.
Brinyxaennsie konebanus. Pesonanc

43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTh

44 nepuoja KojieOaHUH OT KECTKOCTH
MPYXUHBI U MacChl Tpy3a»

45 [IpeBpaiienue 3Heprun npu
MEXaHMYECKUX KOJICOaHHMSIX

46 Jlaboparopnas pabota «Onpenenenue




9acTOTHI U TIEpHOA KOJieOaHu
MPY)KUHHOTO MasSTHHKA

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMi
rpy3a, NOJIBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

48

Mexaunueckue BoJiHbI. CBOWCTBA
MEXaHH4ECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMH4YeCcKHe BOJTHE"

50

3Byk. PacnipocTpanenue u orpaxeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTH 3ByKa U BHICOTA TOHA.
AKyCTUYECKHI PE30HAHC

53

Ypoxk-koHbepeHnius "YnpTpa3ByK U
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

54

[ToaroToBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHEHUS.
Mexanuyeckue Koyue0aHus 1 BOJIHBI"

55

KonTponeHas paboTa o teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
Kosie0aHUs U BOJIHBI"

56

Ananuz ommoboK, JOMYyIICHHBIX B




KOHTPOJILHOH padoTe.
DNEeKTPOMarHuTHOE TOJIE.
SHCKTpOMaFHI/ITHI)IC BOJIHBI

57

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

58

Ypok-koupepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnostb30BaHMe AIEKTPOMArHUTHBIX
BOJIH JJIST COTOBO# cBs31"

59

VYpok-uccnenosanue "Mzyuenue
CBOIICTB QJICKTPOMArHuTHEIX BOJIH C
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa"

60

Pemenue 3aga4 Ha onpeneneHue
HaCTOTHI U JTJINHBI SJIGKTpOMaFHHTHOfI
BOJIHEI

61

DneKTpoMarHuTHasl MPUpPOJa CBETA.
CkopocTth cBeTa. BoHOBBIE CBOMCTBA
cBeTa

62

Hctounuku ceta. [Ipsamonnneitnoe
pacrnpocTpaHeHue cBeTa. 3aTMEHUS
Counna u JIyHsr

63

3aKOH OTpaXKEHUs CBETa. 3epKaja.
Pemenue 3a1ay Ha IpUMEHEeHNE
3aKOHA OTPaKCHHsI CBETa

64

HpeHOMHeHI/Ie cBeTa. 3aKoH
MpEIOMIICHUS CBETA

65

ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA.
Hcnonp30BaHuE MOJTHOTO BHYTPCHHECTO
OTPAKCHUS B OIITUICCKUX CBCTOBOJAAX




66

JlaboparopHas padota "Mccrnenoanme
3aBUCHMOCTH YTJIa TPEIOMIICHUS
CBETOBOTO JIy4a OT yrjia MaJicHus Ha

nn

rpa”uIle "BO31yX-CTEKIIO

67

Ypok-koHpepenmus "Vcnonb3oBanne
MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3L"

68

JInnazer. OnTHdeckas CHiia JIMH3BI

69

[TocTpoenne n3o0pakeHUM B IMH3AX

70

JlabopaTtopHnast padota "Onpenenenue
(hOKYCHOTO paccTOSTHUS U ONTHYECKOM
CHJIBI COOMPAIOIIEH JTUH3HI"

71

Ypok-koHpepenuus "OnTuueckue
JIMH30BBIC TPUOOPHI"

72

I'ma3 kak ontuyeckasi cuctema. 3peHue

73

Ypoxk-koupepennus "JledexTor
3penus. Kak coxpanutsb 3penue"

74

Pa3znoxenue Genoro cBeTa B CEKTP.
Omngprtel HeroToHa. Ciioxkenue
CHEKTpaJbHBIX IIBETOB. [(ucnepcus
cBeTa

75

Jlaboparopnas pabota "OnbIThI IO
Pa3I0KEHHUIO OEJIOr0 CBETa B CIIEKTP U
BOCIIPUSTHIO [[BETA MPEIMETOB TIPU HX
HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTpe"

76

Ypoxk-npaktukym "BonHOBBIE
CBOMCTBA CBETA: AUCIIEPCHUS,




uHTephepeHtys u audpaxus”

Omnwitel Pesepdopaa u mranerapHast

77
MO/IeNIb aTOMa

78 [Toctrynatel bopa. Monens atoma bopa
Hcenyckanue v noryionieHue cBera

79 atoMoM. KBanTsl. JIuHeiuarsie
CHIEKTPBI

80 VYpok-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHUS"

81 PannoakTuBHOCTH U €€ BHIBI

82 Crpoenue atomHoro sapa. Hykinonnas
MO/IENh

83 PannoaktuBHBIE MpeBpanieHUS.
N3oTomnet

84 Pemrenue 3amay mo reme:
"PagnoakTrBHBIE NTpeBpalieHus"

85 [Tepuon momypacnazna
Ypok-koHpepeHnius "PagnoakTuBHbIC

86 W3JIYYCHHS B IPUPOJIE, MEAUITUHE,
TEeXHUKE"
SAnepHble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsI0BOI0 U MacCOBOTO
yucen

88 DHeprusi CB3U aTOMHBIX siaep. CBsi3b
MacChl U SHEPTUU

89 Pemenne 3agau o reme "AnepHeie

peakuun"




90

Peakium cunTe3a U AeICHUS SACP.
Wcrounnku sHeprun CosHLA U 3BE3 ]

91

Ypok-koupepenmus "SAneprHas
sHepreTuka. Jlencreus
PaIOaKTUBHBIX U3TyYCHUN Ha KUBbIE
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJBHOM paboTe MO
Teme "DIeKTpOMarHuTHOE TOJI€.
DNEKTPOMAarHUTHBIE BOJHBL
KBanToBrie sBnenns"

93

KounTponbnas paborta o teme
"DNeKTpOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBbIe siBIeHUS"

94

Ananu3 ommooK, JOMyIICHHBIX B
KOHTpOJIbHOU padoTe. [ToBTOpEeHME,
0006menue. JJaboparopHbsie pabOTHI
1o kypcy "Bzaumonericrsue ten"

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnoBbie nporecch”

96

[ToBTOpeHue, 0600meHNe. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3a/a4 110
teme "KIIJ] TenioBeIX gBurareici'”

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoyctaHOBOK"

98

IToBTOpeHue, oboOIIeHNE.




JIaGopaTopHbie pabOThI 10 KypCy
"CseToBbIE ABJICHUS"

99

[ToBTOpenue, o6o6menue. Padora c
TEKCTaMU 10 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

100

[ToBTOpenue, o6o6menue. Padora c
TekcraMmu 1o TeMe "Konebauusa u
BOJIHBI"

101

[ToBTOpenue, 0606menue. Pabora c
TekctaMu 110 TeMe "CBeToBBIE
saBiieHUd"

102

[ToBTOpenue, o6o6menue. Pabora ¢
TekcTaMu 110 TeMe "KBaHTOBas 1
sanepHas puzuka"




YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka, 7 knacc/ [leprikua A.B., O0111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkitmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» dusuka, 8 kacc/ [eprimkua A.B., O011ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAy; Akimonepnoe ob6mectBo «M3narensctBo «IIpocBemenner

» Gusuka, 9 xknacc/ [epeimkua A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[[PODA»; Axkuroneproe obmiectBo «M3aarensctBo «IIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

®uzuka. 7 kinacc. OnopHble KOHCIEKTHI U Pa3HOYPOBHEBBIE 33/1aHUA K yueOHUKY A. B.
[IeppimkuHa

®dusmka. 9 kmacc. Meroanueckoe nmocodue kK yueonuky A.B. [lepoimknna (k HOBOMY
yaeonuky). ®I'OC

®dwusuka. 7-9 kiaccel. TexHooTHYecKast KapTa U ClieHapUH YPOKOB Pa3BUBAIOIIECTO
obyuenus. PI'OC
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET

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

https://m.edsoo.ru/7f41a4a6
LHOC Mos IlIkosia (myschool.edu.ru)



https://www.labirint.ru/books/133808/
https://www.labirint.ru/books/133808/
https://www.labirint.ru/books/726039/
https://www.labirint.ru/books/726039/
https://www.labirint.ru/books/444478/
https://www.labirint.ru/books/444478/
https://m.edsoo.ru/7f41a4a6
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