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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE MOJIOXKEHUN M TpeOOBaHMI K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKH Ha
NeSITEeIbHOCTHOW OCHOBE. B mporpamme mno (¢u3MKe YYUTHIBAIOTCSI BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusanun TpeboBannit PI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpezelieHne y4eOHOro maTepuana Mo rojaam
oOyuenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIep>KaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢uzuke pa3paboTaHa C IeNbI0 OKa3aHUsI METOJMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MIPEeIMETY.
®du3zurKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHEH,
OunoJsioTHel, acTpoHOMHUEH U (U3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CIIoco0a MoTydeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 00Iero oOpa3oBaHUS
CcOCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHI €CTeCTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® HayyHO OOBSCHSTDH SIBIICHUS;
® OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHuss (U3MKUA HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenmun npenogaBanus yueOHoro npeaMera «Dusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepaiuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yTBepkAEHHON pemenneM Komuternn MunncrepcrBa npocsemenus Poccuiickoit ®@enepannn
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
ey usyyenus pusuku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
IPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHUH O HAydyHOM MeTOA€ TMO3HaHUs U (HopMUpOBaHHE
HCCIIEI0OBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;



e (dopMupoBaHHE MPEACTABICHUNA O POJHM (PU3MKH [UIA Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JAajbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (puU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHUYECKHX,
TETUTOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHWEe yMEHHH OMNUCHIBATh W  OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA,
® OCBOGHHE METOJIOB PEHICHHS MPOCTEHIINX Ppacu€THBIX 3a/7a4 C HCIOJIh30BAHUEM
(U3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOAHBIC SBJICHUS W  BBIIOJTHATH  OMBITHI,
nabopaTopHble pabOTBl M HKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BAaHHEM
M3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIel (PU3NUECKOro COAepKaHUs, BKIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIW3 H KPUTHYECKOE
OlleHHBaHME MH(OpPMaLUY;
® 3HAKOMCTBO cO cepamu MPoPeCCHOHATHHON JACATEIHPHOCTH, CBI3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHMKEHUSIX (GU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbIII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelacT BBIOOp NpOBeIeHHs Ja0OpaTOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJatONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHuH, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenMUMHBL V3Mepenue ¢usuueckux BenuuuH. Dusnyeckne MTPUOOPHI.
[TorpemHocTs U3MepeHn. MexayHapoIHas CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4aroT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIABM)KEHHE THIIOTES,

SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsACHEHHEe Habmogaemoro spieHus. OnucaHue
(u3NYeCKuX SABJICHUH C TIOMOIIIbIO MOJIEIEH.

emoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

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

Jlabopamopnuie pabomul u onvimot.

1. OmpeneneHue IEHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpa.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPIOTO TEA.
4. OmnpezaeneHue pa3MepoB MaJlbIX TEJl.
5.

N3mepenue Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4MKa
TEeMITepaTyphI.
6. IlpoBeneHue wuCCIIEIOBaHUS IO MPOBEPKE THUIOTE3bl: AATBHOCTh MOJETA IIapHKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BHICOTA ITYCKA.

Paszneu 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

Ctpoenue BemecTBa: aToMbl W MOJIEKYNIbI, MX pa3Mmepbl. OMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddy3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPUTHKEHUE U
OTTAJIKMBAHMUE.

ArperaTtHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKHUJIKOCTEH U  TBEPIBIX
(kpuctamnueckux) Ten. B3auMocBs3bp MexAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX

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

Hemoncmpayuu.
1. HaOmoneHne GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmronenue nuddysuu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>${CH$IIOH_[I/IXCH NPUTSKCHUEM HJIM OTTAJIKUBAHUCM YaCTHIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.
1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).
2. OmbITHI IO HAOIIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmbITHI IO OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYISPHOTO MPUTSHKCHHUS.
Paznea 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHXKeHHE. CKOpOCTb.
CpenHsis cCKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepluu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaK NpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma kak XapakTepucTuka B3aumojnenctBust Ten. Cuiia ympyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux ImuaHetax. Bec rtema. HeBecomocts. CiiokeHHe CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuil. Cuna TpeHus. TpeHrne CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro JIBHKEHUS Tena.

2. HN3MepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHue U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJICHCTBUM TEl.
5. CpaBHeHHE Macc MO B3aUMOJICUCTBHIO TEIT.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

Jlabopamopnuie pabomel u onvimel.

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

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJbXKEHHS Opycka WM IIapHKa MO0 HAaKIOHHOU
MIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OmbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKeHHs (IedopMaliuu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEHbILICHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamMHbI. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmn. OnbiT Toppuuemnu. M3mepenne aTtmMocepHOro aaBieHUs. 3aBUCUMOCTD
aTMOoc(epHOro JaBJIEHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

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

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIEPATYPBHI.

[lepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. CooObmatoiuecs: CoCy/Ibl.
4. I'mapaBiIMyYECKU Mmpecc.
5. TlposiBieHue neicTBus aTMOCHEPHOTO JTaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0bEMa TOrPYKEHHOW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeE: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS NIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopusie pabomot u onvimel.

1.

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

Onpenenenre BBITAIKUBAIOIIEH CHUJIbI, JEUCTBYIONIEH Ha Teno, HNOrpyXEHHOE 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 MOTPYKEHHOHN B MKUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHHE €€
Irpy30I10AbEMHOCTH.

Pa3nen S. PaGora 1 MOIHOCTB. JHEPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas W moTeHUualnbHas »Heprus. IlpeBpamieHne
OJHOTO BHJa MEXAHUYECKOM SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. Usmepenue KIIJ] HakIOHHOM MJIOCKOCTH.
4. U3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3zpen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKO TEOpUH CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUM BerecTBa. Kpucraminyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB Ia30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIAPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIMpPEHUE U CHKATHE.

Temnepatypa. CBs3p TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JABM)KEHHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepireHne padboThl. Buapl Temionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuectBo TeruioTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBoe
paBHOBecue. YpaBHEHHE TeIuioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAIMYECKUX
BEIIECTB. YJenpHas Temiora IutaBieHus. [lapooOpazoBanue u KoHjaeHcaus. lcmapeHwue.
Kunenne. YnenpHas Temora mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpATypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner paboter TerwtoBbix nBurateneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

HaGnronenue 6poyHOBCKOTO JBIKEHUS.

Ha6nronenue auddysuu.

Habmronenue sBiaeHU cMauyBaHUS U KaWJUTSIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciiupeHust Tei.

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

Buael Tenonepenayu.

OxnaxkJieHue Mpu COBEPLICHUH PaOOTHI.

W NOUkWNRE

Harpesanue npu coBepiieHUN padoThl BHEUTHUMH CHUIaAMH.

[EEN
o

. CpaBHEHME TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmroneuue xunenus.

. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPH TUIaBICHUU.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimeot.

1. OmnbITbl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnsITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEI.

4. OrnpenereHne 1aBJICHUs BO3ayXa B OAJIJIOHE IIMPHUIIA.

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

HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JHMHEHHONH 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHnue m3MeHEHMs BHYTPEHHEH SHEPIUHU Tella B pe3yibTare Terlonepesadd u
pabOoThI BHELIHUX CHUJI.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IIPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEIJIOoOOMEHe ¢
HarpeTbIM METAIINYECKUM LIUITUHAPOM.
10. Omnpenienenue yieabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCIapeHus.
12. OnpenieneHne OTHOCUTENBHOM BIaKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3anMopelicTBHe 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJCWMCTBHS 3apsSOKEHHBIX TE1 OT BEJIUYUHBI
3apsA7I0B U PaCCTOSIHUS MEX]y TEIAMH).



Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuueckoro nosist. IlpuHnun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTapHbIM 3iekTpudeckuil 3apsii. CrpoeHue
atoma. I[TpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpUuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTpUYECKOro Toka. Mcrounuku
IIOCTOSIHHOTO TOKa. JleWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTpUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHBIIEHHE
IIPOBOJHHUKA. YJIeIbHOE COINpPOTUBIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauUIEIbHOE COEMHEHUE TPOBOHUKOB.

Pabota 1 MOITHOCTD 3MEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U IOTPEOUTENH JIEKTPUUYECKOM 3Heprun B ObITy. KopoTkoe 3ambikaHMe.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MarnuTHOe noJie 3eMJId U €ro 3HaAYeHHe 7151 Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe nosie
3IEKTPUYECKOTO TOKa. [[puMeHeHune JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTeNb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U HAa TPAHCIOPTE.

Onbrtel @apaned. SIBnenuwe  snexkTpoMarHuTHOM  uwHAYyKUWH. IlpaBuno  Jlenna.
OnextporeHepatop. CnocoObl MNOMYy4YEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

DJeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE HJIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHUKY U AMDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
Hcroynuky MoCcTOSTHHOTO TOKA.
JIefCTBUS 3EKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuibl TOKa aMIepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHus BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre OCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1oJie TOKa. DJIEeKTPOMAarHur.
. JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATETb OCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlPaBJIE€HUS UHIYKIIMIOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHS.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopusie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH T UHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IeTTH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

oukhwNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  JJIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €ro JJIMHBI, IUIOIIAI1 MOIIEPEYHOr0 CEYEHUS U MaTepuaa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPSDKEHUH MpHU TOCIEN0BAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka npaBuia Jjsl CHJIbI TOKa MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenieneHrie MOIIHOCTH 3JIEKTPUUECKOT0 TOKa, BBIIEISEMOM Ha pe3UCTope.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HaIpSKEHHS
Ha HEW.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TpU WX OOBCAUHCHUH W
pa3JelieHun.
16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOAEUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3ydeHue neiicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue u u3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAaHOBKH.
21. OnbITHl MO MCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON HMHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HaIlPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUsA. PaBHOMEpHoe mpsMosMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJMHENHOE JBMKeHHE. CpelHssi M MTHOBEHHAs CKOpPOCTh Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHelHoe aBrkeHne. CBob6oHoe naaeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bas CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

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

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CHJIa TPEHUS CKOJIBKEHHA, CHJa TPEHUs
IIOKOs1, IPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
IBuxenue 1uianer Bokpyr Comnnua. IlepBas kocmmueckas ckopocte. HeBecoMocTh
IIEpETPy3KH.

PaBHOBecue marepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuibl. 3aKOH COXPaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaH OHEpruga TCjia, MOAHATOIO HaJd IMOBCPXHOCTHIO 3CMIJIH.

[ToreHunaneHas 3Heprus C:karod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTrUu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME MyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. HccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkar
npu € paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JICHCTBYIONIEH HA HETO CHJIBI.

8. HaOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aUMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEll.

12. CoxpaHeHHe UMITYJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM MaICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU TP IBMXKEHHUU TEJIA MO ICHCTBUEM IPYKHUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHMe TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UITU TEJICKKH.

2. OmpeneneHune cpefHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa II0
HAaKJIOHHOH IJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tejla NMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HavyalibHOUN CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IYTH OTHOCATCA KaK psAJd HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIbBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOTO
JTaBJICHUSI.

7. Omnpenenenne kodhPuieHTa TpeHUs CKOIbKEHUSI.

8. Omnpenenenne KECTKOCTHU NMPYKUHBI.



9. Ompenenennie pabOThl CHIBI TPEHHUS TIPU PABHOMEPHOM JBWKCHMH TeJla IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenearie  pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOJIH30BAHUEM
HEINOABUKHOTO U MOJABMKHOTO OJIOKOB.

11. V3yyeHune 3aK0HA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexannueckue Koj1e0aHUA U BOJIHBI.

Konebarenpaoe nBmwxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJ, 4acToTa,
aMIMTyna. Marematud4ecKuilk M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUU.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckne BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJIH. [Ipo/iosibHBIE U MOIIEepeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

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

emoncmpayuu.

1. HabGmronenue xoneGaHuil Te MO IEHCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYXICHHBIX KOJICOAHHUH 1 pe30HaHCA.

4. PacnpocTpaHeHue IpOoA0JIbHBIX U MOTNEPEUYHBIX BOJIH (HA MOJIEINN).

5. HaOnromeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HAHC.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U MepHOJa KoJIeOaHUH MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoa KojeOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. UccnegoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTU MepHOJa KOJEOAHUU Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh IEpHOJa KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHHs: CBOOOIHOTO MaICHUSI.
Pa3nen 10. DnekTpoMarHuTHoOE 1M0JIe ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 371eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBbIe sIBICHHS.
JlyueBas monenb cBera. Mcrounuku cBera. [IpsmosimHelHOE paclpOCTpPaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpaKE€HUs CBETA.



[penomiieHne cBeTa. 3aKoH MpejoMiieHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnonp3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucrema (oToamnmapara, MHKpPOCKONA U
Tesneckona. ['1a3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHUe CIIeKTPaIbHBIX [[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

© O NOU A WN e

[IpssMonMHENHOE pAaCIIPOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0pakeHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n306paxeHU ¢ TOMOIIIBIO JIUH3.

[punnun neiicteus ¢oroannapara, MUKpOCKOTIA U TEJIECKOIIA.

10. Mogaens riasa.

11. PaznoxxeHue 6esoro cBeTa B CIIEKTP.

12. [lonyueHue 6e10r0 CBETA MPH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1.
2.
3.

N o wu s

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHHsl.
N3ydeHne xapakTepuCTUK H300pakeHUsI ITpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrjla MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
IPaHHULIE «BO3IyX—CTEKIION.

[Tony4yenune n300pakeHUI C MOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMPAIOIIEH JTMH3BI.
OnbITHI O Pa3IoKEeHUIO 0EI0Tro CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUHM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHne ceera aroMoM. KBanTel. JInHelyaTbie CIEKTPHI.

PagnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaamoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiMu. 3aKOHbI COXPAHEHMS 3apsiJOBOTO U MACCOBOIO YHCENl. DHEPIUs CBSI3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3NL.

SAnepHas sHepretuka. JleiicTBUSA paAMOAKTUBHBIX U3JIyY€HHI HA )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

o vk wnNeE

CrieKTpsl U3JIydeHHs U TOTJIOIICHHUS.

CrieKTpsl pa3Iu4HbIX a30B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyYEeHUH.

Perucrpanus usirydeHus NpUpPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopusie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYATHIX CIEKTPOB M3TY4ICHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHTEILHO-00001A0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000IIAIOMI  MOIY/Ib MpeAHa3HAuYeH JUld CUCTEeMaTH3aluu U
000011IeHUsT TPEIMETHOTO COJIEPIKAHUS M OTIBITA IEITEILHOCTH, IIPHOOPETEHHOTO MPH U3YYECHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a5 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeaMET.

[Ipy w3ydeHMM JAQHHOTO MOJIYJS pPEAIN3YIOTCS M CHCTEMATU3UPYIOTCS BB
NEeSITeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IpaMOTHOCTb: OCBOCHHEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU 00BICHATE (1)143quc1<ne SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYECTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHOIHMNMAIBHO IEATEIPHOCTHBIN XapaKTep AJAHHOTO pa3jierna pealn3yercs 3a CYET TOTo,
qTo o6yqa}0mnecsf BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacimo3HaBaTb U HAYYHO O0OBICHITH (1)I/ISI/I‘IGCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoJe ¥ MOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOABI MCCICIOBaHUA (bHSHLIeCKI/IX HBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU T'MIIOTE3 U MOTYYCHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HaydyHblE€ OCHOBBI HamOOJIee BAXKHBIX JTOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3INYHBIX HCTOYHUKOB JHEPIHMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB JHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBLIX U MMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOrO o0OmIero oOpa3oBaHus Y

oOyyaromerocst OyayT c(OpMHPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSA:

— IPOSIBJICHUE 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 aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (PU3UKH;

— OCO3HaHHE B&XKHOCTU MOPATbHO--3TUUECKUX MTPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUYECKUX Ka4eCTB (PM3MUECKOW HayKu: €€ TrapMOHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) EeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHHE IEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO WHCTPYMEHTA TMO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyJIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJBLHOT0 0JIATONOJTYyYHSI:

— OCO3HaHHE LIEHHOCTH 0Oe30macHoro obpasa *H3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

— chopmMupoBaHHOCTH HaBbIKa pedUIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMUOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTUYECKHUX 3ajau (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAampaBIeHHOCTH,
TpeOyIOIMX B TOM YHCIie U (U3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3yUYeHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

— OpHEHTalus Ha TMpUMEHEHHe (PU3NYECKUX 3HAHWM [JIs pelieHus 3axad B o00JacTu
OKpYXarolllel cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKpYKaroLen cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKkTepa SKOJOTHYECKUX MPOOIIeM U MMyTeH UX pelIeHHUs,

8) ajanTanmu K U3MEHSIIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOIHOH CPebl:

— MOTpeOHOCTh BO B3aUMOJACHCTBHM TPH BBINOJTHEHUU WCCIENOBAaHUN U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEeSITEIIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM YHCIEe (OPMYITHPOBATH HUICH,
MIOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE AC(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH B 00JIaCTH (DU3UKH;

® — [UIAHUPOBAHME CBOETO PA3BHUTHUS B MPHOOPETCHUN HOBBIX (PU3NUCCKUX 3HAHUM;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C HCII0JIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OICHKAa CBOUX JICHCTBHH C YY€TOM BJHMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOMKHBIX
rI100aIbHBIX ITIOCIIEACTBUMN.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromierocss OyayT copMUpOBaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJIbHbIE Y4eOHBbIE JI€HCTBUS, KOMMYHUKATHBHbIE
YHUBEpPCaJbHbIE yUeOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE AEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelcTBUSA

ba3oBble Jjoruyeckue aeiicTBUs:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN NMPU3HAK KIacCH(PHUKAIIUN, OCHOBAHHS JIJIs1 000O0IICHUS
Y CPaBHCHWS,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CICIACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NYECKUX SIBICHUN U
MPOLIECCOB, JeNaThb BBIBOJAbI C HCIOJB30BAHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBS3SAX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTENIbHO BBIOMpATh CMOCOO pemieHuss ydeOHOW  (u3uMueckod 3amayu
(cpaBHEHHE HECKOJBbKUX BapHaHTOB pEIICHMs, BBHIOOp HamOoJiee MOAXOJAIIEr0 C
y4€TOM CaMOCTOSITETILHO BBIJCICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe 1eCTBUA
®  CIIOJIb30BAaTh BOIPOCHI KaK UCCIIE0OBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuil IKCIEPUMEHT, HEOOJIBIIOE UCCIeIOBaHHE (PU3UUECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, MMOIYUYCHHYIO B XOJI€
WCCIIEIOBAHUS HIIM SKCIIEPUMEHTA;
e caMOCTOATeNbHO (opMynupoBaTh O00OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHElIee pa3BUTHE GU3UUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undopmanueii:
® TMPUMEHATh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU MOHCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOM Qu3ndeckoit 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATh MHPOPMAIMIO PA3TUUYHBIX
BHUJIOB ¥ JOPM MpEACTABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeAcTaBIeHUS HHGOPMAIMH H
WUTIOCTPUPOBATh pElIaeMble 3a7a4ll HECJIOXHBIMH CXEMaMHM, AuarpaMMaMiy, WHOU
rpadukoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToOB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33JjaBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PEIlICHUE 3a/jaul U MOJIep KaHne 0J1arokenareabHOCTH OOLIeHHUS;
COMOCTAaBJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBIMNOJIHEHHOTO  (PU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHUMATh [EIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JNOCTHKEHHIO: PacHpeleNiATh PoJid, 00CYKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATE CBOIO 4acTh pabOThl, JOCTUTash KAueCTBEHHOI'O pe3yibTara IO CBOEMY
HATPaBJICHAIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMHUH MNPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIe 1eiCTBHS

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX Ul pPEeLICHUs
(buznuecKux 3HaHUI;

OPUEHTUPOBATHCSA B PA3IMYHBIX MOJXOJaX MPHUHATHS pelleHUd (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUHN IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh aJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeAiaraéMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh aJI€KBATHYIO OLICHKY CUTYAlLlUH U MpeylaraTh MjaH e€ U3MEHEeHMs,;

OOBSICHATh MNPUYUHBI JOCTHKEHMS (HEIOCTH)KEHUS) Ppe3yJabTaTOB JAEATeNIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;

NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpHU peuieHuH (U3NYECKHX 3aJad WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO IPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

WCIONB30BAaTh TMOHATHS: (U3NYECKHE W XHMHUYECKHE SIBJICHHSA, HaOIIo/eHHe,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PM3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BeIllecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE,  HEPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHcTBYIOmas cwia, aedopmanust (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiaeHUs (IudQy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLHUs, B3aUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TEJl C 3aKPEIJEHHOM OChIO BpallleHWs, Nepefada JaBiICHHUS TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHUYECKOM HEPTUH) N0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JTaHHOE (U3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (QU3UYECKUX SBJIEHUH B OKPYXKAIOLIEM MHpE, B
TOM 4ucie (QU3NYECKHE SBJICHHSA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C PAa3IUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXUBOU NPHUPOJE, ACHCTBHE CWIBI TPEHHUS B NPUPOJE U
TEXHUKEe, BIMSHHE aTMOC(PEPHOTO IAaBJIEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJjie 4YelOoBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PU3UUECKHUX SBJICHUA;

OTIHCHIBATh U3YyUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUYECKUE
BETMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cujla TpPEHUs, JaBlIeHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHUYecKas pabora,
MOIIIHOCTh, IUIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQUIMEHT TMOJE3HOTrO ACUCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHasl PHEPTus), IpU OMUCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHI1 CMBICI HCIOIb3yEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MyecKuxX BEIWYUH, HAXOAUTh (QOPMYJbl, CBA3BIBAIOIINE MAHHYIO (PU3UUYECKYIO
BEJIMUMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTHh TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEN
(bu3MYECKUX BENYHH;

XapaKTepu30BaTh CBOICTBa Tes, (U3MYECKHUE SIBICHUS M IPOLECCHI, HCHOIB3Ys
MIpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, MpaBUJIO paBHOBECHs pblyara (0OJ0Ka), «30J0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(GopMyYITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOIECCHl M CBOMCTBa Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO-
-CII/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTHYECKUX ILIaroB ¢ OMOPOH Ha
1-2 u3ydeHHBIX CBOWCTBAa (U3MYECKUX SBICHHUHM, (QU3MUYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3a7ayd B 1-2 JEHCTBHS, MCHONB3ys 3aKOHbI U (OPMYIIBI,
CBsI3bIBalOIME (PU3UYECKUE BEIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NYECKHE BEIUYMHBI B (POPMYIBl U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3aja4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHOU (prU3NIecKOi BEIMUHMHBL,
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEUIMTh TNPH MOMOIIM (PU3HUECKHX
METOJI0B, B OIHMCAHWM HCCJICNOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesdy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XO/I€ OTIBITA, JETaTh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMBIE MPEINOI0KEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH MPSIMbIE U3MEPEHUS! PACCTOSIHUS, BPEMEHHU, MacChl Teia, 00bEéMa, CUJIbl U
TEMIEPATYpPhbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3NUYECKOW BEIMUYMHBI OT JPYroil ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUIKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN © HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAd
COIIPUKOCHOBEHUS TEJ, CHJIBl YIIPYrOCTH OT YIJIMHEHUS INPYXUHBI, BBITAJKABAIOLIEH
CuiIbl OT OOBEMaA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOrPYKEHO TeJo,
YCIIOBUU TUIaBaHUsl TeJ, YCJIOBHHM paBHOBecHs pbluyara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOTO HCCIeOBaHus, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MEpEHNs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJyYEHHOMH
3aBUCUMOCTH (DPU3MYECKUX BEJIMYUH B BHJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM MCCIEOBaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOIAs Ha MOIPYXKEHHOE B KUAKOCTb TEJlO,
KOA(Q(QULIHEHT MNOJE3HOr0 JIEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAYs HPEUIOKEHHON
MHCTPYKLMU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCJIATH 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWja TEXHUKH Oe30MacHOCTH Ipu paboTe ¢ J1aOOPaTOPHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIN U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIe: MOAUIMITHUKU, YCTPOHCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpuUMepax) MNPaKTHYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJAHEBHOM KHU3HM I oOecredyeHus
0€30IacCHOCTH MpH OOpalleHuu ¢ NpubopaMu U TEXHUUECKUMH YCTpOMCTBaMuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM OKOJIOTUYECKOTO IOBEICHUS B
OKpYKarollen cpene;



OCYIIECTBIIATH OTOOP HMCTOYHUKOB HH(popMmanuu B HHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IUYHBIX UCTOUYHUKOB BBIJIENIATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYMBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BATh MPH BBIOJHEHUH YUEOHBIX 33JJaHH HAYYHO--TIOMYJSIPHYIO JIATEPATYPY
(U3NYIECKOTO COJAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHUs HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUS, B TOM YHCIIE MYOJIUYHO JIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, TPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (u3ukw,
COIMPOBOKATh BHICTYIUIEHHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 0013aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBICHHBIMU 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeNCTBUM, aJeKBaTHO OIEHMBAThb COOCTBEHHBIM BKJIaJ B JESITEIBHOCTH TPYIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAas MHEHUE OKPYKAIOLIUX.

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

HCIIOJIB30BaTh MNOHATHUA: MacCa W pa3MCpPbl MOJICKYJI, TCIIJIOBOC ABMXCHUC aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBIIEHHBIA ¥ HEHACBILLIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJjie, TMPOBOJHUKUA M AUDJICKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MArHUTHOE
ToJie;

pasznuyath SBJACHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIe SBJICHUS, UCHApEeHUEe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTay3anuss  (OTBEpJEBaHUE), KHUIICHHUE, Terionepeaaya
(TermIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), AJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIHA) 1O ONHCAHMIO HX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOIIEM MHpE, B
TOM uucie (u3nMveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KPUCTAIBI B Mnpupone, uznydeHue CouHIila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emiH, Apeid MOI0COB, pOJib MAarHUTHOTO TOJS MJS KU3HH Ha
3emJie, MOMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA,

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCIONB3YS (PU3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI HSHEPrusi, KOJMUYECTBO TEIUIOTHI, YAETIbHas
TEMJIOEMKOCTh BEIIECTBA, YJENIbHas TEIUIOTa IUIABJIEHUS, YyAeNbHas TeIioTa
napooOpazoBaHus, ylIelbHAs TEIUIOTAa CTOpaHHsS TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAYKHOCTh BO3/yXa, JJEKTPUUYECKUU



3apsA], CHIAa TOKA, DJJIEKTPUYECKOE HAIPSDKEHHE, CONPOTHUBIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOIb3YyEeMbIX BEIHYUH,
0003HaUCHHSI M eIUHHIBI (PU3UUYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (HU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ IIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOpUU CTPOCHHUS BEILECTBA,
MPUHIMI CYNEPHO3ULMHN M0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoymns—J/leHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATH €r0
MAaTEeMaTH4ECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI IIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHNHHO-CJIEICTBEHHbIE CBS3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
onopoit Ha 1—2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SBICHUHN, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemate pacy€THble 3aJadyd B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIIOBUSA 3aJa4yu
3aIUCBIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PELICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOHN BEJITMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIMTh IMPU MOMOIIU (PU3HUECKUX
METOJOB,  HCHOJb3ysd  ONHUCAaHUE  MCCIEAOBAaHUA,  BBIICHATH  IIPOBEPSAEMOC
IIPEAIIONIOKCHAE, OLICHUBATh IPaBUIBHOCTh IOPSAKA INPOBEIACHMS MCCIENOBAHUSA,
JICJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWUCTB
Tesl (KalWUIIPHBbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUSA U HAIPEBAaHUS IIPU U3IYYCHHH OT LIBETA
U3Iydaoume  (Imoriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOJABI OT
TEMIIEPATYPbl JKUJKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE VIEKTPUYECKUX 3apslOB, B3aUMOJECHCTBUE IOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alisl MarHUTHBIX M0JIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJI0KEHNUs, COOUpaTh
YCTAHOBKY M3 HPEJIOKEHHOro  00O0pylOBaHMs, OIKUCHIBaTh XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBLHON BIAXXHOCTHU BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYMKOB
(¢u3nYecKuX BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUN C y4€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JJIMHBI, IUIOLIAJAH IOIEPEYHOTO CEYEHUsS U YIEIbHOTO COIPOTHUBIICHHS BEILECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYILLETO Yepe3 MIPOBOJIHUK, OT HAIPSHKEHUS Ha IIPOBOIHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIFHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUTAHUPOBATh MCCIIEAOBAaHUE, COOUPATh YCTAHOBKY M BBITIOJHATH M3MEPEHHS, CIEHYs
MPEUI0KEHHOMY TUIaHy, (PUKCHPOBATH PE3yJbTAThI MOJyYCHHON 3aBUCHMOCTH B BUJIEC
TabauIl U TpaduKOB, I€IaTh BBIBOBI 110 PE3yIbTaTaM HCCICIOBAHUS;

® [POBOJUTH KOCBCHHBIC H3MEpECHHs (PU3MUECKUX BENMUYUH (yAelIbHAs TEIJIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MMPOBOJIHUKA, pad0Ta U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys
MPETI0KEHHOM HHCTPYKITUH, ¥ BBIYUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30macHOCTH T1pu pabore ¢ J1aGOPaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHHIMIBI JCHCTBUS W3YYCHHBIX MPHOOPOB M TEXHHYECKUX
YCTPOWCTB C OIMOpPO Ha WX ONMUCAaHHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUYECKON
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), DIEKTPUYECKHAE TPENOXPAHUTENH, 3JIEKTPOMATHHUT, AIIEKTPOIBUTATEIh
MOCTOSTHHOTO TOKA), WCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (M3MYECKWX SIBICHUH W
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCThIE TEXHWYECKHE YCTPOWCTBA W HW3MEpPUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (SKHJIKOCTHBIA TEPMOMETp, TEPMOC, IICHXPOMETP,
TUTPOMETp, JBUTaTeNlb BHYTPEHHET'O CTOpPAHMsI, JEKTPOCKOI, PEOCTar), COCTaBISAThH
CXEMBI DJIEKTPUYIECKHUX IIETeH C TOCIe0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pasjinyas yCIOBHBIE 0003HAYCHHUS JIEMEHTOB JIEKTPHUECKUX LIETEH;

® T[PHUBOJUTH MPUMEPHl (HAXOAUTh WHPOPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecrieueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpPaHEHHUS 3J0pPOBbsI M COONIIONEHUS HOPM OSKOJOTUYECKOTO TOBEJIEHUS B
OKpY»Kalolllel cpene;

® OCyHIeCTBJIATh NOMCK HH(popmanuu ¢usudyeckoro conepkanuss B MHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATh MH(OPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUYMBONM MM MOXKET OBITh
HEJ0CTOBEPHOM;

® CIIOJIb30BATh MPHU BBHIIOJHEHUU Y4EOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO JTUTEpaTypy
(bu3MuecKoro coJiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIETh MPUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHusi WHGOpMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B JAPYTYIO;

e co3laBaTh COOCTBEHHBbIC MHCbMEHHBIE M KpPATKUE YCTHBIE COOOIIeHUus, 00001mas
nH(OPMALIMIO U3 HECKOJIBKHX HUCTOYHUKOB (U3UYECKOTO COJICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  HMCCIEI0BATENbCKOM
NEeSITeNLHOCTH, TMPU STOM TPAMOTHO HCIOJB30BaTh M3YYECHHBIN MOHATUHHBINA ammapar
Kypca (pU3MKH, COMTPOBOXKAATH BHICTYINICHUE TIPE3CHTALINEH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAHHMA (PU3HMUECKUX TMPOIECCOB
pacnpenensts o0s3aHHOCTH B T'PYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIeUTh 3a BBIMOJHEHHEM IIJIaHa JEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIaJ B  JESITENBHOCTb  TPYNINbI, BBICTPAaUBaTh
KOMMYHHKATHBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxatb c(HOPMHUPOBAHHOCTH Y OOYUAIONTUXCS YMEHUI:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, riacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3KH, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIAOIrO Teja, PaBHOBECHE,
MEXaHMYeCKHue KoieOaHWs ¥  BOJHBL, 3BYK, MH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HMCIYCKAHWA U IOTJIOIICHUA, aan)a-, Oera- U ramma-
H3JTy4CHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiiniaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JABMIKCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE Na/ICHNE TeJ, pABHOMEPHOE
JABUMOKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PEAKTUBHOC JABHMXCHUEC,
KoJieOaTebHOE BIDKEHUE (3aTyXalollWe M BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPaKEHHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOKCHNE
0eloro cBera B CHEKTP W CIOKEHHE CIIEKTPAIbHBIX IIBETOB, IHCIIEPCHS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYATOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
II0 OIMMCAHUIO HUX XaPaKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MYECKUX SIBICHUN B OKpY)KarolieM MHupe (B
TOM YHUCJIC (bmnqecm/le SABJICHUA B NPUPOJAC: MPUIKMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
CoirHeyHoM CHUCTEMbI, PCAKTUBHOC ABMKCHHUEC KMBBIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SIBICHHWS B  MpUpOjAE, OWoJorHYecKoe JEeHCTBHE  BHMMOTO,
yAbTPa(UOIETOBOrO W PEHTI€HOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paJrOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, pPaAMOAKTHBHOE M3IyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE paJiOAaKTUBHBIX M3TYUYCHHH HAa OPraHU3M YeJOBeKa), IPU 3TOM IEePEBOANTH
NPaKTHYECKYIO 331a4y B y4eOHYIO, BBIJCISATH CYIIECTBCHHBIC CBOWCTBA (IIPU3HAKH)
(bHU3MUECKUX SBIICHUH;

OTIMCHIBATh M3Y4CHHBIEC CBOMCTBA TeNl U (PU3UUECKHE SIBICHHS, UCTIONB3Ys (prusndeckue
BEJIIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NMPH HEPaBHOMEPHOM JBIDKCHUH,
YCKOpEHHE, MEepeMEeIIeHNe, MyTh, YII0Bask CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TeJld, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMATIbHASL PHEPTHsI Tela, NOIHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS YHEPTHs CKATOW MPYKUHBI, KHHETHYECKAsI
SHEPrus, MOJHAs MEXaHWYeCKas OSHEprus, MepuoJ M YacToTa KoJeOaHuH, ITHMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMICHHS
cpensl), TIpU ONMUCAHUM TMPABUIBHO TPAKTOBATH (DPMU3MUECKUH CMBICT HCIOJIb3YeMbIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEIUYMH, HaXOJuTh (HOopMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMM BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHUHUH;

XapaKkTepu30BaTh CBOICTBA Tell, (U3NUECKUE SIBICHUS U MPOLECCHI, UCIOb3Ys 3aKOH
COXpPAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIMI CYNEPIO3UIUN CHJI,
IMPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYIIbCA,
3aKOHBl OTPAKEHUS M TMPEOMJICHHS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCEJI MpPHU SJEPHBIX PpEeaKUusX, MHOpU OSTOM JaBaTh CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHe MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3yuYeHHBIX CBOMCTBa (U3WYECKUX SBICHHWHA, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POPMYJBI, CBSI3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
yCIOBHS 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PEUICHHUS,
MPOBOJUTH pacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPhIE MOXXHO PEIIMTH TPH TMOMOIIN (PU3HUECKHIX
METOJIOB,  WCIIOJIb3YySl ~ ONKMCAHWE  WCCIENOBAaHUS,  BBLICIATH  IPOBEpsSEMOe
MPEIOJIOKEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS WCCIEIOBAHHUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKHX CBOWCTB
TeN (M3yd4eHue BTOPOTO 3aKkoHa HBIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMILUTUTYbI MAJIBIX KOJIeOaHHA, MPSIMOJIMHEHHOE PacIipoCTpaHeHNE
CBETa, pa3JioKeHHE OeJoro CBeTa B CIEKTpP, M3yuye€HUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HUsl MpeAMeTa B coOuparouieil JnH3e,
HaONIOJIEHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYUYEHHUS): CaMOCTOSITENHHO
cobupaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUSI, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHMI, OIpenenss cpeaHee
3Ha4YCHHE U3MepseMOl BelWuuHBl ((POKyCHOE pacCTOSIHME COOHMPAONICH JIMH3BI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHMH C HCIOJB30BAaHUEM
NPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IMYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
NBUKEHUM 0e3 HayalbHOW CKOpOCTH, TNepuoAa KojeOaHMH MaTeMaTU4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHUsS CBETa OT yrja MaJeHUs U
yria ImpeoMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3yIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MyecKuX BETUYMH B BUJE TaOMUIl U IpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTam
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpPEHHUE TeJia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/eHUs,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHHsI CKOJBKEHHUS, MEXaHW4yecKas pabora H
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWi MaTeMaTHYeCKOTO U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWIa coOuUparomiel JWH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
W3MEpeHusl, CeAys MPeUIOKEHHOW WHCTPYKIIMH, BBIYMCISATH 3HAYCHHE BEIUYHUHBI U
aHAJIM3UPOBATh TMOJNYYEHHBIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30macHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUM HM3YYEHHBIX (PU3MUYECKHX MOJEJeH: MarepHaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHUK CBETAa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOTI'O S/1pa;

XapaKTepU30BaTh MPHHUIUIBI JCHCTBHS H3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOM HA UX ONHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmapar, ONTHIECKHIEe
CBETOBO/JIbl, CIIEKTPOCKOMN, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMBbIE (PU3HUECKrEe 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PHUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOMWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MMOCTPOCHUS M300paKeHUH B IMJIOCKOM
3epKajie 1 coouparouieil TnH3e;

MPUBOJUTE TNpUMEpbl (HAXOAUTh HMHPOPMALMI0 O MpHUMEpax) MPAKTHUYECKOTO
HCIOJIb30BaHUs (PU3MUYECKUX 3HAHWM B TOBCEAHEBHOM >KHU3HM sl OoOecreyeHus
0e30MacHOCTH TpHU OOpalieHMH ¢ NOpuOopaMH M TEXHUYECKMMH YCTPOWCTBAaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTUYECKOTO TOBEJIEHUS B
OKpYKalollen cpene;

OCYILIECTBIISITh TMOUCK HHpopManuu @usndeckoro cojaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (POPMYNIMPYsS. TOUCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JIOTIOJTHUTEITHHBIX NCTOYHUKOB;

WCIO0JIb30BATh MPU BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro coJiep)KaHus, CHOpaBOYHbIE MaTepuainbl, pecypchl cetu HHTepHer,
BIIAJETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi HHGOpMalUU U3
OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KaHUS, IyOJUYHO MPEACTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh H3YYEHHBIN NOHSITUWHBIM amnmapaT U3ydyaeMoro paszzaena (U3MKH U
COMPOBOXKIATh BBICTYIUIEHUE MpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusuka - Hayka o0 IpUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
b K
1.2 du3zndecKre BEITMINHEI 2 1 nomotera [0
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BellecTRa https://m.edsoo.ru/7£416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC ABIDKCRHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, JIOTHOCTh 4 1 bubmmoreka [JOK




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

bubmuoreka [JOK

3.3 Cuna. B 14 2
g, BHbL Ci https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHNE KUIKOCTH 5 bubmmorexa LOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PabGoTa 1 MouHOCTH 3 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hlpocthie MeXaHH3MEL > ! https://m.edsoo.ru/7£416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KJIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeM nmudpoBLIe
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSIHHBIN ANEKTPUUECKUN TOK 20 1 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmrorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsauMmopnelicTeue Tem 20 1 3 nomotexa O
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
bub OK
2.1 Mexannyeckue KoJieOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHn4ecKkre BOJTHbBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHUE U TMOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/74 1 ada6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTOpuTE1bHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

®du3nKa — Hayka O MPUPO/IE.
SIBnenus npupo bl

dusznueckue aBICHUI

Ouznyeckue BEINIUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl IPU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”

MeTto1bl HAy4HOTO TIO3HAHMSL.
Onucanne GU3NIECKHUX SBJICHUH C
HOMOIIBIO MOJEIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: AATBHOCTD MOJIETA
IapuKa, MymeHHOro TOPU30HTAIIBHO,
TeM OoJibIe, YeM OOJIbIIIE BHICOTA
mycka"

Crpoenue BemectBa. OMBITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KGHI/IC qacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOIIOJICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
1 BOJibl. O000IIIEHHE 110 pa3/IeTy bubnuoreka [JOK
«IIepBOoHaYanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHnueckoe JBHKEHHUE.
bubmmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JBIKECHUE
13 Ckopoctb. EAVHUIBI CKOPOCTH Bubnmorexa [IOK
https://m.edsoo.ru/ff0a079¢
bu6mmoreka [IOK
14 Pacuet nmytu u BpeMeHU JBUKECHUS
https://m.edsoo.ru/ff0a0ae4
15 Wuepnius. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInoTHocTh BemecTBa. PacueT macchl bubnuoreka [JOK
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTU TBEPJOTO TEJIa»
13 Pemenne 3agau o treme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHUKa
19 B3auMoeiictBus ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryin) NpyXHUHBI OT
MIPUIIOKEHHON CHJIBI)

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBSI3b MEXIY CHIION TSHKECTU U
N Y bubnuorexa [JOK
22 maccoit Tena. Bec tena. Penenue
" " https://m.edsoo.ru/ff0al778
3aja4 1mo teme "Cuiia TsHKecTu

oy Cuia TsDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
®u3nYecKue XapaKTePUCTUKH TIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [IOK

24 Wsmepenne cun. JuaamomMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHne IByX CuJjl, HallpaBIICHHBIX
26 10 OJHOM IT 51?\14);171 ’ bubmorera [IOK
g . P ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHoaeiicTBYyIOIIAsA crt"

)3 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabdora «3y4yeHue
3aBUCUMOCTHU CHUJIbI TPEHUS

bubnuoreka [JOK
29 CKOJIb)KCHHS OT CHUJIbI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
MMOBEPXHOCTEI»

30 Pemienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'paduueckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHast paboTa mo Temam:
«MexaHuveckoe JBKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padrueckoe n300pakeHUE CHI,
«Cuib»

13 Jasnenue. CiocoObl yMEHBIIEHUS U bubnuorexa [JOK
YBEITUYEHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD

34 aBJICHUS Ta3a 0T 00bEMa bubmorexa OK
8 ’ https://m.edsoo.ru/ff0a2376
TEMITepaTyphI
Ilepenaua maBieHus TBEPABLIMU

peaata 1 bA Bu6nuorexa [IOK
35 TeJlaMHU, )KUAKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 JlaBaeHne B )XUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad nmo teme «JlapneHue B bubmuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826

bu6 e OK

38 Coo0mmaronmecs: Cocyapl nosmorexa L

https://m.edsoo.ru/ff0a2970
N bub6 K

39 I'mppaBnuueckunt mpece uommorexa T10

https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [lopuineBoit
JKUJKOCTHBIN HAacoc

A1 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bu6nuoreka [IOK
CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmochepHoe bubnuoreka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMmoc(hepHOTo JaBIICHHS.

bubmuoreka [JOK

43
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
bubmmoreka [{OK
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no teme "
AtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH M Ta3a Ha
bu6moreka [IOK
47 IIOIPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIOIIEN HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCHMOCTH Beca bu6mmoreka [JOK
Teja B BOAC OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJIa»
bubnnoreka [JOK
50 IInaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYMPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30n0abEMHOCTH"
52 Pemenue 3amau no remam: bubmuoreka [JOK




«IInaBanue cynos.
Bo3znyxomnaBanuey, «JlaBneHnue
TBEPABIX TEN, )KUIAKOCTEU U ra30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBneHue TBEpAbIX TEN, KUIKOCTEN
Y Ta30B»
bubmmoreka [{OK
>4 Mexaiitieckas pabota https://m.edsoo.ru/ff0a3f82
55 MomtHocThs. EQUHUIEI MOIIHOCTH bubmmorexa LOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOIl pu 1
noanéMe 1o Jectauire"

57 [Ipocthie MexaHn3Mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopnas pabota 0.5 bubnuoreka [IOK
«HccnenoBanue ycnoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent nmonesnoro aeicTeus

60 MexaHusMa. Jlaboparopnas paboTa 0.5
«3mepenue KIIJ] nakinoHHOM
MIJIOCKOCTH

61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
MotHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnnueckas SHEprusl. bubnunoreka [JOK




Kunernueckas u noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPrUU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKcrepuMEHTaNIbHOE OTIpeIeTICHIE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKaThIBAaHHMH TeJa MO HAKJIOHHOU
IJI0CKOCTH"

65

KonTponbHas pabota o teme
«PaboTa 1 MOIIHOCTh. DHEPrUs»

66

PeseprubIit ypok. Paborta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepsubiit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPIBIX T,
SKUJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe

68

PesepBHbIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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8 KJIACC

KosnuyectBo 4yacos DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoiabnbie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
razo00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObscHeHue CBOICTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucranmmaeckue u amopdubie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tennonepenaun 1 bubnunoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEILECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIUIOBOTO OaaHca. bubnuoreka [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6moreka [IOK
TEII000MEeHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHI,

15 HEOO0XOMMOTO JJII HarpeBaHus Teja
Y BBIJEIISIEMOTO UM IIPH OXJIAKICHUN

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpAECBaHUE

18 KPUCTAJUIMYECKUX ?en VY nenvHast Bubmmorexa LIOK

P e https://m.edsoo.ru/ff0a71d2

TEIJI0TA IJIABJICHUSA

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TenaoTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENN U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUH B TEIIOBBIX MPOIIECcCcax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBeIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpuzaius Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U NIPU
CONIPUKOCHOBEHUU"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
1 HanpsikeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cyneprnosunun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpPaHEHMs IIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOIHUKH 1
U TUDTIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaJlJIax, bubnnoreka [JOK
JKHUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepenue u peryaupoBaHue CUJIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"N3mepenue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast paboTta "3aBUCHMOCTb

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €ro JJIUHBI, IIOLIAaaN https://m.edsoo.ru/ff0aa738
IIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HanpspkeHus. 3akoH OMa A1 yJacTka
https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBuia CIOKEHUS HANIPSHKEHUN TTPU 1 bubnunoreka [JOK
IOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucropon"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA Ul CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas padorta "OnpeneneHue
bubmmoreka [IOK
52 paboThl ¥ MOIIIHOCTH JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MTOTPeOUTenn
N bubnuoreka [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DNEKTPUIECKUE 3apsbl.
bu6moreka [IOK
54 3apsoKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o tTeme
"DneKkTpuyuecKue 3apsbl.
bu6mmoreka [JOK
55 3apsoKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
3JIEKTPUUECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICHCTBUE
57 VYpok-uccnenopanue "N3yuenue bubnnoreka [JOK
M0JIeN MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHO€E nosie. MarauTHoe 1ouie
bubmmoreka [JOK
58 3eMIIM U €T0 3HAYEHUE JJIs1 AKU3HHU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnsiT Dpcrena. MarautHoe noJie
JIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH1 C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTpOMarHuToB B
texHuke. JlJaboparopHas paborta
"N3ydyeHue neicTBUS MarHUTHOTO
I10JISI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb OCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHCcTpynpoBaHue u u3ydeHue
paboTHI AMeKTpoABUTaTENS "

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
AIIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

63

OnekrporeHeparop. CrocoOsr
MIOJIy4EHUS DIIEKTPUUECKOM SHEPTUU.
DNEeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBLHOM paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUS"

65

KonTtponsHas paboTa o Teme
"DJeKTpUUECKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHriit ypok. Paborta ¢ Tekctamu

bu6nmoreka [JOK




o teMe "TermoBeie siBieHUs"

https://m.edsoo.ru/ffO0acc5e

PesepBHeIit ypok. PaboTta ¢ TekcTramu

67 o Teme "llocrosiHHbII 1 bubnmorera [TOK
o " https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKUN TOK
63 PesepBubiit ypok. PaboTta ¢ Tekcramu |
1o Teme "MarauTHbIe SBIICHUS "
OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
° T u BbI
Jrj;n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue fllsay:eﬂnﬂ :)Iﬁ[?a[;?)na:enbﬂble
padoTsbI padoThI pecypesI

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOIMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PAaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | | bubnunorexa [JOK
PaBHOYCKOPEHHOM IBUXKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

2 CBoOoHoe nagenue Tei. OnbITh |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ n 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepseiit 3ak0oH HeroToHa. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByIOImAas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka [JOK
18 Cina Tpeis https://m, edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
Pewenue 3agau no reme "3akoHbI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuina Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
bubmmoreka [IOK
24 TSHKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS

)5 [IepBast kocMu4eckasi CKOpOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BPAILIEHUS

27 MowmeHnT cunsl. LlenTp Tsxectu

)3 Pemenne 3agau nmo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

" bubnunoreka [JOK

29 o tTeMe "MexaHnuecKoe IBHKEHHE.

. " https://m.edsoo.ru/ff0b0408
B3anmoneiictBue ten
KounTponbHas paborta no teme
" bubnuoreka [JOK

30 Mexanuueckoe IBUKEHHE.

. " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
bubnuoreka [JOK
31 COXpaHEHUs UMILYJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOIECHCTBHE

3 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK
COXPAaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHoe




JBUKEHHE B IIPUPOJE U TEXHUKE"

bubmuoreka [JOK
34 Mexannueckasi paboTa U MOITHOCTb
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIibl TSKECTH, CHIIBI bubmmorexa [{OK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPHU30HTAIIBHON TOBEPXHOCTU»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHast S3HEPTUS
18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
40 JlaGopaTtopHnas pabota «M3ydeHue bubnuoreka [JOK
3aKOHA COXpPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojeOaHusl. bubnuorexa [JOK
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii U NpyKMHHBINA
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
N bubnuoreka [JOK
44 nepro/a KoJieOaHuii OT KECTKOCTH
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACChI Tpy3a»
45 [IpeBpanienue 3Hepruu npu

MEXaHMYECKUX KOJICOAHHSIX




46

Jlaboparopnas pabota «OnpeneneHue
YacTOTHI M IEpUOJIa KoJIeOaHMit
IMPY>XUHHOI'O MassTHUKa»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4ECKUX BOJIH. [IpotonbHbIE 1
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMHY€eCKHE BOJTHEI"

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

51

VYpoxk-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "3aKOHbI COXpaHEHUSI.
MexaHnnyeckue Koyue0aHus ¥ BOJTHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTposneHas paboTa o teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
Kosie0aHUs U BOJIHbI"




DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
Ypok-uccnenosanue "N3yuenue
. bubnuoreka [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTUHBI DJIEKTPOMarHUTHOM
BOJIHBI
DIeKTpOMarHuTHas MpupoJa CBETa.
. bu6mmoreka [IOK
61 CkopocTth cBeTa. BoHOBBIE CBOWCTBA
https://m.edsoo.ru/ff0b31d0
cBETa
Uctounuku ceta. [Ipsamonnneitnoe
bu6mmoreka [JOK
62 pacrnpoCcTpaHeHUE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpaXEHHUsI CBETA. 3epKalia.
bu6mmoreka [JOK
63 Pemenue 3a1a4 Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK
NPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpa)KEHUE
65 cBeTa. Vcnoap30BaHue MOJIHOTO bubmuoreka [JOK

BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKHUX CBECTOBOdAaX

https://m.edsoo.ru/ff0b3c5c




JlaboparopHuas padota "HMccrnenoBanne
3aBUCHMOCTH YIJIa TPEIOMIICHUS

66
CBETOBOTO JIy4ya OT YIJIa MMaJIeHUus Ha
rpasuue "Bo3yXx-crexsio""

Ypok-koHpepenmus "Vcnonb3oBanne
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [IOK
68 JIuu3el. OnTUYecKast Cuja JIMH3BI
https://m.edsoo.ru/ffOb3f2¢c
. bubmuorexa [JOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 ¢box Ic)Horz aCETOSIHI/ISI u oiTiqecxoﬁ bubamorera LOK
4 P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIICH JTMH3BI

71 Ypoxk-koupepenius "OnTuueckue bubnuoreka [IOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubnuoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue 1

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6ernoro cBeTa B CIIEKTP.

74 Omnbitel HetoToHa. Crnoxkenue bubnnoreka [JOK
CIIEKTPAJIBHBIX LIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas padota "OnbIThl O

75 Pa3loKEeHUIo OEJI0ro CBeTa B CHEKTP U bubnuoreka [IOK

BOCIIPUATHUIO OIBETA MIPEAMCTOB IIPU UX
Ha6J'IIO,[[eHI/II/I 4YCpe3 IBCTOBLIC

https://m.edsoo.ru/ff0cOe2a




¢bmbTpo"

VYpok-npaktukyMm "BosHoBbIE

76 CBOICTBa CBETa: JUCHEpCus,
uHTephepeHys u audpaxms”
77 OmnbiTel Pesepdopraa u mranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u noryonieHue cBera
. bubnuoreka [JOK
79 aromoM. KBanTel. JIuneiuareie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-npaktukym "HabGmonerne bubnuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PagroakTMBHOCTB U €€ BUBI Bubnmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PaanoakTuBHBIE TTpEBpalICHHUS. bubnunoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTuBHBIE NTpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nomypacnazna
VYpoxk-koHdepenius "PagnoakTuBHbIe
86 1/13131 eHI/I}(Ib Bpn ; 0]1e MI; WIIHE bubmorexa HOK
yi " PHPOZE, MEIHH ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHble peakuuu. 3aKOHBI
P peaitt bubmuoreka [JOK
87 COXpaHEHUs 3apsI0BOIO U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
yucen
88 DHeprusi CBs3u aTOMHBIX sifiep. CBsi3b bubnmoreka [JOK




MacCChl U SHCPruu

https://m.edsoo.ru/ffOc1d7a

89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U JETCHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmorexa [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroroBka K KOHTPOJILHOM padoTe
110 TeMe "DNEKTPOMArHUTHOE MOJIE.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBsie sBiaeHus"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"BzaumoaeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aa4 110
teme "TemnoBsie nporecch”

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TenioBeIX gBUrarenci'”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33/1a4 110

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30




teme "KIIJ] anekrpoycTtaHOBOK"

[ToBTOpenue, oboOIIeHNE.

bubmmoreka [IOK

98 JIaboparopHbIe pabOTHI IO KYypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Padora c
" bubnuorexa [JOK
99 TEKCTaMH I10 TeMe "3aK0HBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Pabora c
" bubnuoreka [JOK
100 TekcTamu 110 Teme "KosebaHus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBeTOBEIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekcTaMu 1o TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA:

1.

®dusuka. 7 kiacc: yae0.y1st o01eo0pa3oBar. yupexAeHUH ¢ Mpuil.Ha
anekrpoH.Hocutene/ B.B. benara, M. A. Jlomauenkos, FO.A. [1aneOpaties;
Poc.akam.Hayk, Poc.akam.o0pa3oBanusi, u3n-Bo «IIpoceenienue». — M.: [Ipoceernienue,
2013. — 144c.;

. ®usuka. 8 knacc: yueo.11s1 0011e00pa3oBat. yapeskIeHu! ¢ IpHIL.Ha

anektpoH.Hocutene/ B.B. benara, . A. Jlomauenkos, 10.A. [TaneOpaTies;
Poc.akan.nayk, Poc.akan.o6pa3zoBanus, u3a-so «IIpocsemnienuey. — M.: [IpocBemenue,
2012. — 159c.;

. ®usuka. 9 knacc: yueb.1s obmeodpazoBar.opranuzanuii/ B.B. benara, U.A.

Jlomauenkos, FO.A. [TaneOparues. — 5-e u3z., non. — M.: [Ipocsemenne, 2019. — 192c.

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA:

1.

2.

OpnoB B.A. Temaruueckue TecThl o (usuke, 7-8 kmaccel. — M.: Bepoym-M, 2000. —
144 c. ISBN 5-8391-0023-4

OpinoB B.A. Tematnueckue Tectsl o pusmke, 9 knacc. — M.: Bepoym-M, 2000. — 142 c.
ISBN 5-8391-0024-2

Kupuk JI.A. ®uzuka-7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIC U KOHTPOJIbHBIC PAOOTHI. —
M.: Unexkca, 2003, - 128 c.: un. ISBN 5-89237-077-1

Kupuk JI.A. ®uznka-8. Pa3HOYpOBHEBBIC CAMOCTOSTEIbHBIC U KOHTPOJIbHBIC PAOOTHI.
M.: Unekca, 2003, - 160 c.: wn. ISBN 5-89237-075-5

Kupuk JI.A. ®uznka-9. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIC U KOHTPOJIbHBIC PAOOTHI.
M.: Nnekca, 2003, - 128 c.: un. ISBN 5-89237-027-5

BonkoB B.A. Tectel mo ¢usuke: 7-9 xmaccel. — M.: BAKO, 2010. — 224 c. —
(Mactepckas yuutens). ISBN 978-5-408-00142-2

I'yrhuk E.M., PwibakoB E.B. ®wusumka. 7 xin.: IloypounHoe wu TemMaruyeckoe
manupoBanue K yueOHuky A.B. Il€peimkuna «®wusuka. 7 ximace» / Ilox pen. E.M.
I'yrauk. — M.: Ipoda, 2001. — 96 c.: un. ISBN 5-7107-4102-7

I'yrauk E.M., PwibakoB E.B., Illaponmna E.B. ®wusuka. 8 kiu.: Iloypounoe wu
TeMaTUYeCKoe TIaHupoBaHue K yueOHuKy A.B. II€ppimkuna «®usuka. 8 kmace» / [lox
pen. EXM. I'ytauk. — M.: [Ipoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4

I'yrhuk E.M. ®usuka. 9 xin.: [loypouyHoe U TeMaTnyeckoe IUIAaHUPOBAaHUE K YUYCOHHKY
A.B. Ilépeimkuna, E.M. I'ythuk «®usuka. 9 knace» / Ilox pen. E.M. I'yrauk, E.B.
aponuna, 3.1. Hoponuna. —4-e usn., crepeotun. - M.: [poda, 2003. — 96 c.: un.
ISBN 5-7107-7567-3

IHUD®POBBIE OBPA3OBATEJIbHBIE PECYPCbl U PECYPCBlI CETHU
MHTEPHET:

®dusuka, 7 knacc. Akagemuss Munnpocsemenust Poccuu;

®dusuka, 8 kinacc. Akagemuss Munnpocsemenust Poccuu;

®dusuka, 9 xinacc. Akanemus Munnpocsenienus Poccun;

bubmuoreka [{OK https://m.edsoo.ru
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