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IIOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma mo ¢r3vKe Ha ypOBHe OCHOBHOTO 00111ero 00pa3oBaHus COCTaB/ieHa HA OCHOBE
TONIO>KeHN Y TpeOOBaHMM K pe3y/bTaTaM OCBOeHHsT Ha 0a30BOM ypOBHE OCHOBHOM
obpa3oBare/ibHOM TIporpaMmel, nipeicTaBieHHbIX B PI'OC OO0, a Takxke € yuéToM ¢eiepanbHOM
paboueii iporpammbl BocriuTanusi U KoHieniyu npenozaBanus yuebHoro ripegmera «Pusnka».

CopeprkaHue MporpaMmBl 110 (pr3KKe HarlpaB/leHO Ha (pOPMHUPOBaHUe eCTeCTBeHHOHAYYHOH
I'PaMOTHOCTH O0YYaIOILIUXCS M OpraHU3allvio u3yueHus (U3UKU Ha JesTe/IbHOCTHOW ocHOBe. B
nporpaMMme 10 (M3MKe YUMTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro TmipeAMeTa B peanu3alvv
tpeboBanuit ®I'OC OOO K MIaHUPYEeMbIM JIMUHOCTHBIM W MeTarpeJMeTHbIM pe3y/bTaTaM
o0yueHMs], a TaKXe MEXIIpeJAMEeTHble CBS3M eCTeCTBeHHOHAYUYHbIX yueOHBIX IpeJMeTOB Ha
YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHMsl.

[Tporpamma Mo (u3vKe ycTaHaB/IMBaeT paclipefiesieHre yueOHOro mMarepuasa To rojam
oOyueHust (Mo KJaccam), TpejsaraeT TPUMepPHYIO T10C/el0BaTe/IbHOCTh U3YUeHUs TeM,
OCHOBaHHYIO Ha JIOTHKe Pa3BUTHs NIPeZIMETHOTO COZlepKaHusl U YUéTe BO3pacTHBIX 0COOeHHOCTeH
00yUarouXxcsl.

[Tporpamma 1o ¢u3uke paspaboTaHa C Lie/bi0 0Ka3aHWs METOIUUeCKOW MTOMOIIU YUHTETIO B
co3ziaHuM paboyeli MporpaMMel 10 yueOGHOMY TIpeiMeTy.

du3rKa SBSETCS CUCTeMOOOPa3syOLM /ISl eCTeCTBeHHOHAYUHBIX yueOHBIX TPeIMeTOB,
TIOCKOJ/IbKY (pr3ruecKre 3aKOHbI Jie)KaT B OCHOBe TPOLIeCCOB U SIBJI€HUM, U3yyaeMbIX XUMUeH,
Ouosioruei, actpoHoMuel U ¢Gu3NUeCKoil reorpadueil, BHOCUT BKJaJ, B eCTeCTBEHHOHAayUHYHO
KapTWHy MHpa, TpefoCTaB/isieT Haubosiee sicHble 00pasljbl TpUMeHeHHsi HayyHOrOo MeTo/ia
TI03HaHMSL, TO eCThb Crocoba MosyueHus JOCTOBEPHBIX 3HaHUM O MUpe.

OpHa U3 Tr/aBHBIX 3a/iau Gu3nyeckoro obpa3oBaHHs B CTPYKType o0iiero obpa3oBaHUs
COCTOMT B (DOPMUPOBAHWM eCTeCTBEHHOHAayYHOM TI'paMOTHOCTM W WHTepeca K Hayke y
o0yyaromuyxcsi.

W3yuenne ¢usukn Ha 0a30BOM ypOBHe IIpeArioyiaraeT OBJIa/ileHHe  CIeAyIOMIMU
KOMITIETEHTHOCTSIMM, XapaKTepu3yIOLMMU eCTeCTBeHHOHAayYHYI0 I'PaMOTHOCTb:
®  HayuHO OOBSICHATH SIBJIEHUS;
®  OLeHMBATh U MMOHUMAaTh 0COOEHHOCTH HAYYHOTO UCC/Ie/0BaHKS;
®*  YHTepIpeTHpOBaTh JaHHble W MCIIO/Ib30BaTh HayuHble [l0Ka3aTeslbCTBA [JIs TOTy4YeHUs

BBIBO/IOB.
Llenmn u3yueHuss (M3MKM Ha YPOBHe OCHOBHOrO 00Iero obpa3oBaHMsl OIpe/ie/ieHbl B
Konuemnuu npenofiaBanysi yueOHOro npeaMerta «Pusnka» B 00pa3oBaTe/bHBIX OPraHU3aLAsX
Poccuiickoii defepauyy, peasM3yOLMX OCHOBHble 001je0o0pa3oBaTe/ibHbIE TPOrPaMMBI,
yTBepKAEéHHOM pemieHreM Kosternn MunucTepcTBa mnpocBeljeHust Poccurickon ®epepaiun
(mpoTokon ot 3 aekadbpst 2019 r. Ne [TK4BH).
Ienu usyyeHus Gpusnkm:
* rmpuobpeTeHre WHTepeca U CTpeM/IeHMs OOyuaroluXcsi K HayuHOMY H3yuyeHHIO
TIPUPO/Ibl, Pa3BUTHE UX MHTE/UIEKTYa/IbHbIX U TBOPUECKUX CIIOCOOHOCTeH;

® pasBUTHe TIpeACTaB/IeHHMH O HAayyHOM MeToJe II03HaHUS U (HOpMHUpOBaHHe
MCCJIe/I0BaTe/IbCKOrO OTHOLLIEHUS K OKPY>KaIOLLUM SIBJIEHUSIM;

* (opmupoBaHMe HayuHOI'O MMPOBO33peHMs KaK pe3y/bTaTa U3yueHHsi OCHOB CTPOEHMUs
MaTepuH 1 GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKHY;

* (opmupoBaHue Mpe/CTaBieHU 0 posid GU3UKHU JJIsi Pa3BUTHS APYTUX eCTeCTBeHHbIX
HayK, TEXHUKH U TEXHOJIOTHH;



® pa3BUTHe TIPe/ICTABJIEHUM O BO3MOXKHBIX cdepax Oyaymieli mpodeccHoHaTbHOM
JesITeTbHOCTH, CBSI3aHHOM C (DM3UKOM, MOATOTOBKA K Jla/IbHEHIIIEMY 00YUYeHHIO B 3TOM
HarpaB/IeHUH.
HocTikeHne >TUX LeJiel TMporpaMmbl MO (U3MKe HAa YPOBHE OCHOBHOTO OOIIero
obpa3oBaHust 00eCrieurBaeTCs pelieHreM CaeJyoyX 3aAay:
* npuobpeTeHHe 3HAHUM O JUCKPETHOM CTPOEHUM BelllecTBa, 0 MeXaHUUeCKHX, TeTJIOBbIX,
3/1eKTPUYECKUX, MarHUTHBIX U KBAHTOBBIX SIB/IEHUSIX;
* npuoOpeTeHWe yMeHUW OMNMCHIBATb U OOBACHATH (U3NUECKUe sIBJIeHUs C
WICTI0JIb30BaHKeM MOTyUeHHbIX 3HAHUM;
® O0CBOEHHE MeTO/IOB pelleHUs] TIPOCTeMIIMX pPacuéTHBIX 3a/lad C UCIOIb30BaHUEM
¢bu3nueckux Moziesnield, TBOPUECKUX U MPAaKTUKOOPHEHTUPOBAaHHbIX 3a/jay;
® pa3BUTHE yMeHWUW HAOMOJATH TIPUPOJHBbIE SIB€HWS U BBITMOJHATH  OTIBITHI,
naboparopHble pabOThl M 3KCIIEPUMEHTA/IbHbIE HWCC/eJOBaHUS C WCII0/Ib30BaHUEM
M3MepUTe/IbHBIX MPUOOpPOB;
® ocBoeHHe TIPUEMOB paboThl ¢ WHbOpMalyer (U3MUECKOTO CO/ep>KaHUs, BK/IHOYast
MH(GOpPMAaLMI0 O COBPEMEHHBIX [JOCTW)KEeHUsX U3MKU, aHaiu3 U KpUTUUecKoe
olieHMBaHHe WH(OpMaIUH;
® 3HAKOMCTBO CO cdepamu NpodecCroHaNIbHOM [1esiTeIbHOCTH, CBSI3aHHBIMU C (PU3HKOM, U
COBpPEMEHHbIMH TeXHOJIOTUsSIMH, OCHOBaHHBIMH Ha JOCTIKEHUAX (PU3NUeCKO HayKU.
Ha u3yuenue ¢u3uku (6a30BbIlli ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIero oObpa3oBaHus
otBoUTCsA 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hefie/t0), B 8 Kiacce — 68 uacoB (2 yaca B
HeJlesto), B 9 KJjlacce — 102 yaca 3 yaca B HeJiesto).

[TpeanaraeMslii B porpamme 1o (r3vKe riepeueHb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
peKoMeH/laTe/IbHbIA XapaKTep, yuuTesb [efaeT BbIOOD TpOBeeHusi labopaTopHbIX paboT u
OTIBITOB C YUETOM MH/IUBH/Ya/bHBIX 0COOeHHOCTel 00yJaroLuXCsl, CIMCKA SKCIIePUMEHTa/IbHBIX
3a/laHui, Mpe/ijlaraeMbIX B paMKaxX OCHOBHOI'O TOCY/]JapCTBEHHOT' 0 9K3aMeHa 1o (u3ukKe.

COJEPXAHUME OBYYEHUA

7 KJIACC

Pa3pen 1. ®usuka u eé posb B N03HAHUM OKPY)KaIoIIero Mupa.

dusuka — Hayka 0 npupofie. fABnenus npupogel. drsnueckre sBIeHUs: MeXaHUYeCcKue,
TeIJIOBble, 37IeKTpUYeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnueckre BeMuuMHbL. 3MmepeHune (usnueckux BemUuuH. Pusnueckue MPUOOPHI.
[TorpewHocTh U3MepeHui. MeXxayHapoJHasi cucTeMa e/IMHUL.

Kak ¢u3nka u apyrve ecrecTBeHHble HayKd WM3yuyarOT NMpUpoAy. EcTecTBeHHOHayuHbIN
MeTOZ, TIO3HaHWs: Hab/ro/leHre, TIOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIJBIDKEHHE THUIIOTE3,
SKCIIEPUMEHT 110 TIPOBepKe TuroTe3, 0ObsicHeHHWe HabmogaeMoro siBjeHus. OrmnucaHue
bu3nMuecKrx siBIeHUH C TIOMOLLBI0 MOZeiei.

demoucmpayuu.

1. MexaHnueckue, TeIjioBble, 3/IeKTPUUeCKre, MarHUTHbIe, CBETOBbIE SIBJIEHUS.

2. ®dusnyeckue npubOOPHI U TIpoLieiypa NPSIMBIX W3MePeHH aHa/OrOBbIM U IM(POBLIM

nipubopom.

JlabopamopHble paGombl U ONbIMbL.



OrmipeiesieHyie LieHbI Jle/leHNs IIKabl H3MepUTeIbHOro pubopa.
N3mepeHMe pacCTOSTHUM.

W3mepenre 06bEMa >KUIKOCTH U TBEPAOTO Tea.

OrnpeziesieHre pasMepoB MaJIbIX TeJl.

ok wbde

N3mepenue TeMmIiepaTypbl I[pU IIOMOLLM JKUAKOCTHOIO TepMOMeTpa M JaTuyuKa
TeMIlepaTypsbl.
6. IlpoBemeHne wuCC/ie0OBaHWS IO MPOBEPKe TMIOTe3bl: AA/JbHOCTb IO/ETa LIapUKa,
TMYII[eHHOT0 FOPU30HTA/IbHO, TeM 0osblile, yeM OOJblie BHICOTA MTyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeJJeHHMsI 0 CTPOEHMH BellecTBa.

CTpoeHue BellecTBa: aTOMbl M MOJEKy/bl, WX pa3Mmepbl. OIMbIThI, [JOKa3bIBaroLIMe
[IMCKpeTHOe CTPOeHHe BellleCTBa.

[BwxeHne dactul] BellecTBa. CBsi3b CKOPOCTH [BWXXEHHs YaCTWUL] C TeMIlepaTypoHu.
bpoyHoBckoe gaBwkenue, auddysusi. B3aumopelcTBUe 4YacTHL] BelllecTBa: MPUTSKEHUE U
OTTa/IKUBaHue.

ArperaTHble COCTOSIHWS BeLeCTBA: CTPOEHME Ta30B, JKUJKOCTEM U  TBEPABIX
(kpucTaninyeckux) Ten. B3avMOCBSI3b MeX/y CBOMCTBAMU BEILECTB B DPA3HbIX arperaTtHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKY/ISIpHBIM CTpoeHHeM. OcCo0eHHOCTU arperaTHBIX COCTOSIHUMN
BO/IBI.

Jemoncmpayuu.

1. HabnrozmeHre 6pPOYHOBCKOTO JBVKEHUSI.

2. HabGmopenue guddy3um.

3. Hab6mogenue siBieHUH, 0ObSCHSIOUMXCS TPUTSDKEHUEM WA OTTaJKUBaHMEM YaCTHI]

Bell[eCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OrieHka AaMeTpa aToMa MeTOZOM PsifioB (C Mcro/ib3oBaHueM doTorpaduii).

2. OmbITHI TI0 HAOJTIOZEHUIO TETVIOBOTO PACIIMPEHUS T'a30B.

3. OmbIThI TI0 0OHAPY>KEHHIO JeHCTBUSI CHJT MOJIEKY/ISIPDHOTO TIPUTSDKEHMS.

Pa3pen 3. /IBkeHue U B3aMMO/IeCTBHE TeJl.

Mexanuueckoe [BwkeHHe. PaBHOMepHOe U HepaBHOMepHoe JABwkKeHue. CKOpOCTb.
CpeHsist CKOPOCTh [IPY HEPaBHOMEPHOM /JIBW)KeHUH. PacuéT ryTu U BpeMeHU IBUKEeHUS.

fiBneHve uHepUWU. 3aKOH WHepLMM. B3aumojeiicTBue Ten Kak MpPUYMHA H3MEHEeHUsi
CKOpPOCTU ABWKeHUs Tel. Macca Kak Mepa UHepTHOCTH Tesa. ITnotHocTh BeljectBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B e/IiHHLIe 00bEMA BelecTsa.

Cuna Kak XapakTepucTvKa B3auMmogeucTtBus Ten. Cusa ympyroctd M 3akoH ['yka.
W3mepenue cuibl C TOMOLLBIO AIMHAMOMETpA. fIB/leHre TAroTeHus U cuiia TsokecTu. Crila TsKeCTU
Ha Jipyrux nyiaHetax. Bec tena. HeBecomocTs. CiioykeHue CyJj1, HarpaB/IeHHbBIX 110 OHOM MPSIMOM.
PaBHopelicTBytO11ast cv. Crna TpeHus. TpeHUe CKOJIb)KeHUs U TpeHue MoKos. TpeHue B mpupojie
Y TeXHUKeE.

emoucmpayuu.

HabmrojeHre MexaHMUeCcKoro JBIKEHHUS Tea.

V3mepeHune CKOPOCTY NIPSIMOIMHEWHOTO IBU)KEHUSI.
HabmtoeHue siB/ieHNsT MHEPLAU.

HabmtoeHre n3MeHeHUs1 CKOPOCTH TTPY B3aUMO/IeHICTBUM TeJl.
CpaBHeHHe Macc IO B3aUMO/|eCTBUIO TeJl.

o hr bR

Crno>xeHue CWI, HaTlpaB/IeHHBIX 110 OJHOUW MPSMOM.



JlabopamopHbie pabombl U onbIMbl.

1. OrmpeneneHre CKOPOCTA pPaBHOMEDPHOTO [BIW)KeHHsl (IIapMKa B >KUIKOCTH, MO/Je/u

3JIEKTPUYECKOT0 aBTOMOOWIIS U TaK Jiasiee).
2. OrmpegeneHuie cpe/iHell CKOPOCTH CKOJIb)KeHUsi OpycKa WM IIapyKa IM0 HaKJIOHHOM
TIJIOCKOCTH.

3. OrmpepesneHye 1JIOTHOCTY TBEPZOTO TeJia.

4. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHMOCTh pacTsbKeHUs (Jedopmariiu) Npy>XUHbI OT
TIPUJIO’KEHHOU CHJIBL.

5. OmnbITel, AEMOHCTPUPYIOLLME 3aBUCHUMOCTb CUJIbI TPEHUS CKOJIbXEeHHs OT Beca Tejla U
XapakTepa COINpPUKaCarOLIUXCsl TIOBEPXHOCTEM.

Pa3pen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTeH U ra3os.

Hapnenue. Criocobbl ymMeHblIIeHUsI U YBellMueHUs JaByieHus. [laByieHue ra3a. 3aBUCUMOCTh
JlaBjieHusi ra3a oT 00bEéMa, TemriepaTypsl. [lepesaua fiaBieHus TBEPABIMU TelaMu, KUJKOCTSIMHU U
razamu. 3akoH Ilackans. [IHeBMaTMyeCcKye MalllMHBI. 3aBUCHMMOCTb [aBJI€HUSI >KUJLKOCTA OT
rnybunbl.  'mapocratrueckuit  mapasiokc.  CooOujaromuecs  cocynel.  ['wapaBiuueckue
MeXaHU3MBl.

Atmocdepa 3emnu U aTMocdepHoe faByieHHe. [IpUUMHBI CyI[eCTBOBaHUS BO3JYIIHOMN
ob6osouku 3emsu. OmnbiT Toppuueiu. V3MepeHue atmMochepHOro JaBjieHHs. 3aBUCHUMOCTb
aTMOC(epHOTO [laBleHUs OT BBICOTHI HaJ, ypoBHeM Mops. [Ipubopel s u3MepeHUst
aTMOC(epHOro JaB/eHuUs.

[eiicTBUe XMIKOCTU U ra3a Ha MOrPy>KEHHOe B HUX Teso. BriTankuBaroijas (apxumei0Ba)
cuna. 3akoH Apxumesa. [lnaBanuve Ten. Bo3gyxoriaBaHue.

emoucmpayuu.
3aBUCUMOCTH JIaBJIeHHs ra3a OT TeMIlepaTyphbl.

[Tepenaua faByieHUs )KUAKOCTBIO U Fa30M.
Coo01jaromyecs: CoCyzpl.

IMuppaBnvueckuii npecc.

[TposiBneHue feiicTBUsL aTMOCGHEPHOTO JaB/IeHUS.

o hrwbd R

3aBUCUMOCTh BBITA/IKMBAKOIEH CWIbI OT OOBEMA TMOTPY)KEHHOM UYacTH Tema |

TIJIOTHOCTH KUTKOCTH.

PaBeHCTBO BBITA/KMBAOLL[el CU/TbI BeCYy BBITeCHEHHOU KUAKOCTH.

8. YcnoBue miaBaHUWs Te: T[JlaBaHWe WM TIOTPY)XKeHWe TeJl B 3aBUCUMOCTH OT
COOTHOILIEHHS TJIOTHOCTEH TeJla ¥ KUJKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. UccnemoBaHue 3aBUCHMMOCTH Beca Teja B BOJie OT 00bEMa MOrpy>KEHHOW B >KUAKOCTh
YacTH Tena.

2. OrmpepeneHue BbITATKWBAIOLEH CUIbL, [eHMCTBYHOILed Ha Teslo, TOTPY’KEHHOe B
JKUJIKOCTb.

3. TIpoBepka HE3aBUCMMOCTHU BbITAJKUBatOILel CUJbl, JeMCTBYOIeN Ha TeJI0 B XKUAKOCTH,
OT MacchI Tesa.

4. OmnbIThl, J€MOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKMBAIOIeN CUJIBI, eNCTBYIOLeH Ha

TEJI0 B XKUJKOCTH, OT 00BbEMA TIOTPY>KEHHOW B )KUIKOCTbh YaCTH Te/a U OT TUIOTHOCTU

JKUAKOCTH.



5. KoHcTpyvpoBaHue apeoMeTpa WIA KOHCTPyUpDOBaHMe JIOJKA U OrpejeseHue eé
IPy30M0bEMHOCTH.

Pa3pen 5. PaGoTa ¥ MOIHOCTDH. DHEPrus.

Mexanunueckasi pabora. MomHoCTb.

[TpocTbie MeXaHU3MBI: pbluar, 610K, HAaKJIOHHAs! TJIOCKOCTb. IIpaBU/Io paBHOBECHST phluara.
[TpumeHeHWe TIpaBW/a paBHOBecHsl pbluara K O/IOKy. «30s0TOoe TipaBW/io» MexaHuku. KIT/]
MIPOCTBIX MeXaHU3MOB. [IpocThbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckast sHeprus. KuHetuueckasi 1 moreHuuasnbHas sHeprus. [IpespaiieHue ogHOro
BH/]a MeXaHWYeCKOW SHepruM B Ipyrol. 3aKOH COXpPaHeHUsI SHEPIUU B MeXaHUKe.

Jdemoncmpayuu.

1. TIpumepsl NPOCTBIX MEXAaHW3MOB.

JlabopamopHble paGombl U ONbIMbL.

1. Ormpenenenue pabOTbI CUIBI TPeHUs TPH DPABHOMEPHOM [IBIDKEHHU Tejla TI0

rOPU30HTA/IbHOW MOBEPXHOCTH.

2. WccnepoBaHue yC/OBUM paBHOBECHS pbluara.

©w

N3mepenue KI1/I HaK/TOHHOM TJIOCKOCTH.
4. V3yueHue 3aKOHa COXPaHEHUs] MeXaHUUYeCKOW SHepruHu.

8 KVIIACC

Pazgen 6. TensioBblie AB/IeHNA.

OcHOBHBIE [10/1I0KeHHs] MOJIEKYIIPHO-KUHETUUeCKOU TeOpUM CTPOeHus BelllecTBa. Macca u
pasmepbl aroMOB U MoJieKysld. OmnbIThl, [OATBEp)KZAAIOLIKe OCHOBHbIe  I10JI0KeHUs
MOJIEKY/IIPHOKUHETUYEeCKON TeOpUH.

Mopenu TBEPZAOro, )KUAKOTO U ra3000pa3HOro COCTOSHUM BelllecTBa. Kpucraninnyeckue u
amop¢Hble Tena. OObsCHEHHE CBOMCTB ra3oB, )KUAKOCTeH 1 TBEP/BIX TeJl Ha OCHOBE TI0JI0KeHUH
MOJIEKY/IIDHO-KUHeTUUeCKoM Teopud. (CMauvBaHMe W KalWUIsIpHbIe sBJIeHUs. TeruioBoe
pacilvpeHye U cKaTue.

Temriepatypa. CBfi3b TeMIlepaTypbl CO CKOPOCTbIO TeIUIOBOI'O J[BWXKEHUS 4YacCTHL.
BHyTtpenHsist sHeprusi. CriocoObl M3MeHeHUsi BHYTPeHHel SHepruu: Terionepe/aua U COBeplleHue
paboTbl. Brzib! Terionepeauy: TerI0NpoOBOJHOCTb, KOHBEKIMS, U3/TyUeHue.

KomuecTBO TeTUIOThL. Y[enbHas TEeIUIOEMKOCTb BelllecTBa. TeryiooOMeH U TeIjioBoe
paBHOBecHe. YpaBHeHUe TeluioBoro OasaHca. [lnaBieHure U OTBepZieBaHHe KPUCTaTMYeCKHX
BeIleCTB. Y/lefbHasi TeIuioTa TulaBieHusi. [lapooOpa3oBaHue U KOHZeHcalus. VcrapeHue.
Kunenue. YgenbHasi TeryioTa mapooOpa3oBaHus. 3aBUCHMOCTb TeMIIepaTypbl KWIEHUS OT
aTMoc(hepHOro JaBJIeHuUs.

Bnaxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y ie/ibHas TervioTa CropaHusl.

[Mpunuunbel  paboThl TeryioBbix aApuraTeneit KIIJ TersoBoro pBurarens. TersioBble
JBUraTe/y U 3alljuTa OKpY Karolllel cpefibl.

3aKOH COXpaHeHHs U NpeBpallleHNst SHepruu B TeIJIOBbIX IpoLieccax.

Jemoncmpayuu.

1. HabnrozseHre 6pPOYHOBCKOTO JBVKEHHSI.

2. Hab6mopenue quddysnn.

3. HabsogeHue siBfieHN CMauMBaHUs U KalIW/UISIPHBIX SIBIIEHHM.

4. HabmofeHre TeTIOBOTO PACIIMPEHUs TeJl.



5. V3meHeHMe faB/ieHUs ra3a MMpU W3MeHeHUU 00bEMa M HarpeBaHUU WA OXJIaXK/IeHHUH.
6. IlpaBuna usMepeHusi TeMIiepaTyphl.

7. Buppl Teruionepesauu.

8. OxyaxxJeHue TPy COBEPIIEHUH PAOOTHI.

9. HarpeBaHnue 1ipu coBepIieHU PaboThl BHEITHUMU CHIAMH.

10. CpaBHeHHe TerI0éMKOCTeN pa3/IMuHbIX BellleCTB.

11. HabmoieHre KUTIeHUS.

12. HabmoieHre MOCTOSIHCTBA TeMIlepaTyphbl NPH T/1aBlIeHUH.

13. Mogenu TerioBbIX JBUTATeeM.

JlaGopamopHble paGombl U ONbIMbL.

1. OmbIThI MO OOHAPYKEHHUIO JeUCTBUSI CUT MOJIEKYJISIPHOTO TIPUTSKEHUS.

OmnbITHI 110 BIPAILMBAHUIO KPHUCTA//IOB [TOBAPEHHOMW COJIM WK caxapa.

OnbITHI 0 HAOTIO/IEHUIO TETUIOBOT'O PACIIMPEeHHUs Ta30B, )KUAKOCTeN U TBEPABIX TeJl.
OnpezienenHye faBieHys Bo3yxa B O6asuioHe mimpuiia.

v s LN

OmnbIThI, €MOHCTPUPYIOIME 3aBUCUMOCTb [IaBJI€HUSI BO3ZlyXa OT ero o0ObéMa u
HarpeBaHUs U OXJIaXK/eHUS.
6. TIpoBepka THMOTe3bl JIMHEHMHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA JKUAKOCTU B
TepMOMeTpUUeCcKoi TpyOKe OT TeMIiepaTyphl.

7. HabsmopeHve v3MeHeHUsi BHyTpeHHell SHepruy Tesa B pe3yJbTaTe Teluiornepeiaud U

pabOoTHI BHEIITHUX CHJL.

8. WccnenoBaHue siBieHUs TeTI000MeHa MpY CMeIMBaHUM XOJIOAHOU U ropsiueid BOJpb.

9. OripefenieHre KOJMUECTBA TEIJIOTHI, TIOJyUeHHOTO BOJOW MpH TeruiooOMeHe C

HarpeTbIM MeTa/UIMYeCKUM LJWIUHPOM.

10. OnpefeneHue yjebHOW TeMJIOEMKOCTH Bell[eCTBa.

11. VccenoBaHye 1ipoliecca UCIIapeHus.

12. OnipesienieHie OTHOCUTE/ILHOM BI&)KHOCTH BO3/yXa.

13. OnipefienieHre y/ie/IbHOW TETUIOTHI T/1aB/I€HUS JIb/A.

Pa3pen 7. DnekTpruyeckne U MarHUTHbIE SIBJIEHUS.

OnekTpu3alys Tes. [IBa pojia 2/ieKTpUUeCKUX 3apsi/ioB. B3anmo/jelicTBre 3apsyKeHHbIX TeJl.
3akoH KysioHa (3aBUCHMOCTb CUJ/IbI B3aUMO/IEUCTBUS 3apSDKEHHBIX Tesl OT BeJIMUMHBI 3apsifioB U
PacCTOSTHUSI MeXy TelaMH).

OnexkTpuyeckoe rosie. HarpsykéHHOCTb 3/1eKTpUYeCcKoro mnosis. IIpuHiun cyneprnosuuuu
3/1eKTpUYeCKUX I0J1el (Ha KaueCTBeHHOM YPOBHe).

Hocurtenn snekTpuyeckux 3apsifioB. JeMeHTapHbIM 37eKTpuueckuid 3apsf. CrTpoeHue
atoma. [IpoBOHUKY Y U3/IEKTPUKU. 3aKOH COXPaHeHUs 3JIeKTPUUYeCKOro 3apsja.

ONeKTpUYeCKUil TOK. YC/IOBHSI CyILeCTBOBaHMSI 3/IEKTPUUECKOrO ToOKa. VICTOUHMKU
TOCTOSIHHOTO TOKa. [leliCTBUS 3/IeKTpUUECKOr0 TOKa (TersioBoe, XWMHUUYECKOe, MarHUTHOE).
ONeKTPpUYeCKHH TOK B )KUJKOCTSIX U ras3ax.

Onektpuyeckasg LUenb. Cuna ToKa. OJ/eKTpuyeckoe HampspkeHwe. ConpoTUBIIeHUe
NIPOBOJHUKA. Y/leJibHOe CONpOTHBJIeHUe BelljecTBa. 3akoH Owma [1d ydyacTKa Lielu.
[TocnefoBaresibHOE U Napasiie/ibHOe COeIMHeHUe IIPOBOJHUKOB.

PaboTa 1 MOIITHOCTb 3J/IeEKTPUYECKOro ToKa. 3akoH [koynsi—/leHlia. DieKTpruuecKye e U
noTpeOuTeNN 371eKTpUUecKor sHepruu B ObiTy. KopoTKoe 3aMbikaHue.

[TocTosiHHbIe MarHWThHL. B3anMopelicTBHe MOCTOSIHHBIX MarHuToB. MarHutHoe Tiojie.
MarnuTtHoe 1osie 3eMJIA U ero 3HaueHre 11 XKU3HU Ha 3emsie. OmibIT DpcTesa. MarHuTHoe 1oJie



3/IeKTPUUeCcKOoro Toka. [IpMeHeHHe 3/1eKTPOMarHUTOB B TeXHHUKe. JleiiCTBie MarHUTHOTO TOJIS
Ha TPOBOJHUMK C TOKOM. OJeKTpPOJBUraTelb MOCTOSIHHOTO ToKa. Vcrmosb3oBaHue
371eKTPO/IBUraTe/Iel B TEXHUUECKUX YCTPOMCTBAX Y Ha TPAHCIOPTe.

Oneitel  @apajes. SIBieHHWe 3/1eKTPOMarHUTHOW UHAyKUWW. [lpaBuno  JleHua.
OnekTporeHepatop. Crocobbl MOMyueHUs 3/eKTPUUECKOW SHepruu. OJIeKTPOCTaHI[MM Ha
B0O300HOB/ISIEMBIX UICTOUHUKAX YHEPTHM.

Hdemoncmpayuu.

OeKTpU3aLus Tesl.

[1Ba pozia 3neKTpUUeCKUX 3apsi/i0B U B3aUMO/IeHCTBHUE 3apSyKeHHBIX TeJl.
Y CTpPOUCTBO U JieliCTBHE 371eKTPOCKOTa.

OneKTpocTaThueckass UHAYKLUS.

3aKOH COXpaHeHMs 3JIeKTPUUeCKUX 3aps/iOB.

[TpoBOAHMKY M AU3/IEKTPUKH.

MopenvpoBaHue CUIOBBIX JIMHUW 3/IEKTPUYECKOTO TIOJIAL.

M cTOYHKKY TTOCTOSIHHOTO TOKA.
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[lercTBUS 5/1€KTPUUECKOTO TOKA.
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. DJIeKTPUUECKUM TOK B >KUJIKOCTH.

=
=

. "'a30BbIi1 pa3ps.

=
N

. I3MepeHue cy/ibl TOKa aMIiepMeTpoM.

=
w

. I3MepeHMe 371eKTpUUeCcKOro HarpshkKeHUsi BOJIbTMETPOM.
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. Peoctar 1 MarasuH CONpOTHUB/IEHUH.

=
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. B3aHMOﬂ8ﬁCTBHe TTIOCTOAHHBIX MAI'HUTOB.

=
o

. MoienvipoBaHrie HeBO3MOXXHOCTH pa3/ie/ieHusl Mo/IF0COB MarHuTa.

=
N

. MO,E[E]II/IPOBE[HI/IE MarHUTHBIX T10JIe TIOCTOSIHHBIX MarHUTOB.

=
00

. OneIT Opcrepa.

=
O

. MaruuTHoe mnoJie TOKa. 3/IeKTPOMarHur.

N
(@)

. 'HEﬁCTBHe MAardMTHOTIO I10J/I4 Ha IIPOBOJHHK C TOKOM.

N
=

. SJIEKTPO,Z[BI/IFHTEIIB ITIOCTOAHHOI'O TOKAd.

N
N

. I/ICCJ'IE,Z[OBE[HI/IQ ABJ/1eHUA BHEKTPOMaFHHTHOﬁ WHAYKLHA.

N
w

. OnbrTel Dapages.

N
~

. 3aBUCUMOCTb HarpaB/ieHusl MHAYKI[MOHHOTO TOKAa OT YC/I0BUH ero BOSHUKHOBEHWUSI.
25. DnekTporeHepaTop MOCTOSIHHOT'O TOKa.

JlaGopamopHble pabombl U ONbIMbL.

OmnbITHI IO HAGTIO/IEHUIO 37IeKTPU3alvK TeJl MHAYKIMel U IPU COMPUKOCHOBEHUH.
ViccemoBanue eiCTBUS 3/IEKTPUYECKOTO TTOJIsT Ha TIPOBOIHUKHU U TU3JIEKTPUKHU.
Cbopka ¥ ripoBepKa paboThI 3/IeKTPHUUECKOH LIeTH TTOCTOSTHHOTO TOKa.

Vi3mepeHye 1 pery/MpoBaHue CHITbI TOKA.

Vi3mepeHye U pery/iMpoBaHue HarpsDKeHMSI.

ok wbdpe

VccnenoBanue 3aBUCMMOCTY CHIIbI TOKA, UAYLLETO Uyepe3 pe3ncTop, OT CONPOTUBJIEHHUS

pe3ucTopa U HarpsDKeHUsl Ha pe3ucTope.

7. OnbITbl, [€MOHCTPUpYIOLMe  3aBUCUMOCTb  3/IEKTPUUYECKOTO  COIPOTUBJIEHUS
NIPOBOJHUKA OT €ro JIJIMHBI, 71011181 [T0TIepeyHoro ceueHus U MaTtepuasa.

8. IlpoBepka npaBu/a Ca0KeHHsl HalpsDKeHUH MPH 110C/1e/l0BaTe/IbHOM COeIMHEeHUU JBYX

pe3UuCTOpOB.



9. TlpoBepka npaBuia /jisi CUJIbI TOKA MPU Mapasie/ibHOM COeJMHEHUU Pe3UCTOPOB.

10. OnpezienieHrie pabOTHI 3/IEKTPUUYECKOTO TOKA, UYIIEro Uyepe3 Pe3ucTop.

11. OnpefeneHre MOLIHOCTH 3/IEKTPUUECKOrO TOKA, BbIZIEIsIeMOU Ha pe3uCTope.

12. ViccnegoBaHve 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO Yepe3 JIaMIIOUKY, OT HarpspKeHUsl Ha
Heil.

13. Onpepenenne KII/] HarpeBares.

14. VccienoBaHre MarHUTHOTO B3aUMOZeMCTBUS TTOCTOSIHHBIX MarHUTOB.

15. i3yueHre MAarHWTHOTO TIO/SI TIOCTOSIHHBIX MAarHUTOB TPH WX OObeAVMHEHWH U
pas/iesieHu .

16. ViccneoBanue [1efiCTBUS 3/1EKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOL[ME 3aBUCUMOCTb CUJIbI B3aUMO/IECTBHUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaB/leH!sl TOKA B KaTYILKe.

18. 3yyeHue JeiCTBUSI MarHUTHOTO T10J1s1 HA POBO/JHUK C TOKOM.

19. KoHcTpyupoBaHue U u3yueHre paboThl 37IeKTPOIBUTATE S,

20. Nsmepenue KI1/I s5eKTpoJBUraTeibHOM yCTaHOBKU.

21. OnbITEl MO0 MCC/I€[0BAHUIO SIBJIEHUs 3/I€KTPOMarHUTHOM WHAYKLWHU: HCC/e/j0BaHUe
V3MeHeHWI 3HaueHUs U HalpaB/ieHusl MHAYKLMOHHOIO TOKa.

9 KJIACC

Pa3pen 8. MexannuecKue siBJIeHUS.

Mexanuueckoe asvkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MeXaHUUYeCKOro [BWKeHusl. PaBHOMepHOe TIpsMOJMHeNHOe [BWkeHue. HepaBHOMepHoe
NpsIMO/IMHeHoe fBwKeHWe. CpefiHAs W MrHOBEHHas CKOPOCTb Teja IPU HepaBHOMEPHOM
JBUKEeHUU.

Yckopenue. PaBHOyCKOpeHHOe TpsiMOJIMHeliHoe iBikKeHue. CBobozHOe nasieHre. OMbIThI
lanmunes.

PaBHOMepHOe JBIKeHHe TI0 OKPY>KHOCTH. [leprof v yactora obpaiuenus. JIuHeiHas u
yIJIOBasi CKOPOCTH. LleHTpoCcTpeMuTebHOe YCKOPeHHe.

[TepBbiii 3akoH HeroToHa. Bropol 3akoH HbetoToHa. Tpetuit 3akoH HerotoHa. IlpunHimn
CyTIepIIO3ULIUU CUJL.

Cuna ynpyrocty. 3akoH ['yka. Cusia TpeHMs: CU/la TPEeHUSI CKOJIbXKEHUs, CUjla TPeHHUs
TI0KOS1, IpPyTHYe BUZbI TPeHUS.

Cua TSKECTM M 3aKOH BCEMMPHOTO TATOTEHHs. YCKOpeHWe CBOOOZHOrO TIafleHus..
[Bwkenve nnaHeT BOKpyr CosHija. ITepsas kocmuyeckasi CKOpocTb. HeBeCcoMOCTb U Ieperpysku.

PaBHOBecue MaTepranbHOM TOUKU. ABCOIOTHO TBEP0e Tesio. PaBHOBecHe TBEPAOTO Tena ¢
3aKper/IEHHOM OChIO BpaueHus. MomeHT cuibl. LleHTp TskecTH.

Nmvnynec Tena. VM3meHeHue ummy/bca. VIMmynsC cuiibl. 3aKOH COXpPaHEHUs UMITYJIbCa.
PeakTuBHOe 1BIKeHUe.

MexaHuueckasi pabota ¥ MOLJHOCTb. PaboTa CH TsDKeCTH, yrpyroctd, TpeHus. CBsi3b
SHepruu U pabotel. [loTeHIMa/nbHasi SHEPrUsi Teja, TOAHATOTO HaJ, TOBEPXHOCTHIO 3eMJIH.
[ToreHanbHast SHeprust CKaTol NpykKuHbl. KuHeTnueckas sHeprusi. Teopema 0 KUHETHYeCKON
5Hepruu. 3aKOH COXpaHeHHsI MeXaHU4eCKOU SHepruu.

Jemoncmpayuu.

1. HabsnroeHre MeXaHUUeCKOTO /IBYDKEHHS Tejla OTHOCHTETBHO Pa3HbIX Tesl OTCUETa.
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CpaBHeHMe TyTell U TPaeKTOPUM JBM)KEHUS] OZHOrO M TOTO >Ke Tera OTHOCHUTEIbHO
pa3HbIX TeJl OTCYETA.

N3mepeHne CKOPOCTH U YCKOpPeHHsI MPSIMOJTMHEHHOTO ABMXKeHUSI.

VccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO [IBHKEHMUSI.

HabnromeHue [BUKeHHs Tesla 10 OKPY>KHOCTH.

HabnromeHre MmexaHMUeCKUX SIBJIEHUH, IIPOUCXOASIIMX B CUCTeMe OTCUéTa « Temexka»
TIpY €€ paBHOMEPHOM U YCKOPEeHHOM /IBUKEeHUH OTHOCHTe/IbHO KabuHeTa (PU3UKU.
3aBUCHMOCTh YCKOPEHHUs Tesla OT MacChl Tejla U IeMCTBYIOLLel Ha Hero CUJIbl.
HabromeHre paBeHCTBa CUJT TIPY B3aUMOZEMCTBUM Tel.

V3meHeHue Beca Tesia P yCKOPEHHOM [JBYXKEHUH.

. [lepejaua nMItysibca IpyU B3aUMO/I€HCTBUM TeJl.

. IIpeobpa3oBaHust SHEPTUU TIPU B3aUMO/IEHCTBUM TeJl.

. CoxpaHeHMe UMITyJibCa TIPU HEYTIPYTOM B3aMMO/IeHiCTBHUH.

. CoxpaHeHHe UMITy/IbCa TIPY aOCOMIOTHO YIIPYTOM B3aMO/I€HICTBUH.
. HabnmopeHne peakTHBHOTO JIBYKEHUSI.

. CoxpaHeHHe MeXaHUYeCKOUW YHePIUU TIPU CBOOOJHOM T1a/IeHUH.

16.

COXP&HEHI/IE MeXaHUYeCKOUn SHEPruvu 1puv JBUXE€HUH TeJjla I10[, I,Z[(?I‘/JICTBI/IEM MPpY>XHWHBLI.

JlaGopamopHble pabombl U ONbIMbL.

1.

10.

11.

KoHcTpyupoBaHWe TpakTa [Jisi pa3roHa W [Ja/bHeHIlero paBHOMEPHOTO [IBH)KeHHsI
I1apyKa U TeTeXKH.

OrmpefiesieHrie cpejHell CKOPOCTH CKOJIbXXEeHHWs] OpyCKa WM ABWKEHHUsS IIaphKa T0
HaK/IOHHOM IJIOCKOCTH.

OmnpesienieHre yCKOpeHMsI Tejla MPU PaBHOYCKOPEHHOM [IBMDKEHHHU [0 HaKJIOHHOMN
TJIOCKOCTH.

VWccnenoBanve 3aBUCMMOCTH TIyTH OT BPeMeHH IPY PABHOYCKOPEHHOM JIBIDKeHHH 6e3
Hava/bHOW CKOPOCTH.

[TpoBepKa ruroTessl: eC/iv NPy paBHOYCKOPEHHOM /IBI)KeHHH 0e3 HaualbHOW CKOPOCTH
MYTH OTHOCSTCS KaK PsiJ HEUSTHBIX UKCeJI, TO COOTBETCTBYHOIIIME TPOMEKYTKU BpeMeHU
O/JUHaKOBBI.

WccnenoBaHve 3aBUCMMOCTH CUMbI TPEHUs CKOJbXKEHHS OT CHU/Ibl HOPMajbHOTO
JlaBJIeHUSI.

Onpepenenve KO3 duieHTa TPEHUS CKOJTbXKEHHUS.

OnpepieneHyre >KECTKOCTH MPYKUHBI.

OrmnpefiesieHie  paboTbl CWIbl TPeHWs TPU pPaBHOMEPHOM [IBIDKEHHMM Teqla II0
rOpPU30HTA/IbHOM TTOBEPXHOCTH.

OrmpefiesieHie  paboThI CHJIBI YIIPYTOCTH TIPY TOABEME Tpy3a C MCIIO/Jb30BaHHUEM
HEIO/IBM)KHOTO ¥ TIOJBM)KHOTO GJIOKOB.

Vi3yueHue 3aKOHa COXpaHEHUs SHePTUM.

Pa3jen 9. MexaHu4yeckHe K0/Ie0aHUA ¥ BO/THBI.

KonebarenbHoe aBmkeHue. OCHOBHbIe XapaKTepUCTHKU KoJyiebaHWM: Mepuof, 4acToTa,
amMIUIMTyla. MaremaTUueCKMii W TIPY)KMHHBIA MadTHUKW. IlpeBpaljeHre 5Hepruu Ipu
KoJsiebaTesTbHOM JIBIKEHHUH.

3aTyxatoimye Kosebanus. BoiHykzeHHble KosebaHus. Pesonanc. MexaHW4ecKre BOJIHBI.
CaoricTBa MexaHMUeCKUX BOJH. [IpozionbHbIe U ITonepeyHble BOJIHbL. [I111Ha BOJTHBI U CKOPOCTH eé
pacrpoctpaHeHus. MexaHWuecKye BOJIHBI B TBEPZOM TeJle, CeliCMUYeCKHe BOJIHBI.



3ByK. I'pOMKOCTE 3ByKa U BbICcOTa TOHa. OTpakeHHe 3ByKa. MIH(pa3ByK U y/IbTpasByK.
Jemoncmpayuu.

1. HabmopmeHue KonebaHUl Tesl MOA JeMCTBUEM CHJTIBI TSDKECTU U CUJTBI YIIPYTOCTH.
2. Habsmropenue KosebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabsrozieHre BBIHYKIEHHBIX KOjie0aHHI U pe30HaHCca.

4. PacripocTpaHeHUe MPOAO/IbHBIX U TIONIePEeUHbIX BOJH (Ha MOJE/N).

5. HabsozeHre 3aBUCUMOCTH BbICOTHI 3BYKa OT YaCTOTHI.

. AKyCTUYeCKHI pe30HaHC.
JlaGopamopHble paGombl U ONbIMbL.
1. OmpezeneHue 4acTOTh! U Nlepro/ia KosiebaHWii MaTeMaTUUeCcKoro MasiTHHKa.
2. OrmpepenieHre YacTOThI U NeprUo/ia KonebaHui MPy>KUHHOTO MasiTHUKA.
3. UccnenoBaHue 3aBUCHMOCTH Tepuojia KojeOaHWI TOZBEIIeHHOTO K HUTH Tpy3a OT
JJIAHBI HUTH.
4. VccnenoBaHue 3aBUCHMMOCTHU Teprofia KosiebaHuil MpY)KMHHOTO MasiTHUKAa OT MacChl
rpysa.
5. TIpoBepka He3aBHCUMOCTH Tepuojia KosiebaHWi Trpy3a, MOZBELIEHHOTO K HUTH, OT
Macchl rpysa.
6. OTBITHI, 1EMOHCTPUPYIOLIYE 3aBUCUMOCTD TIepro/ia Kojie0aHu MPY>KWHHOTO MasiTHUKa
OT MaccChbl I'py3a M )KECTKOCTH IIPY>KUHBI.
7. V3mepeHue ycKOpeHHsI CBOOOJHOTO Ta/leHusl.
Pa3pen 10. D/1eKTpoMarHuTHOeE 110J1€ ¥ 3/IeKTPOMarHUTHbIE BOJIHbI.
ONeKTPOMarHWTHOe TMo/ie. JJIeKTPOMAarHUTHble BOJIHBI. (CBOMCTBA 3/1eKTPOMAarHUTHBIX
BosH. llIkana 3/meKTpoMarHUTHBIX BOJTH. VICriosib30BaHMe 371eKTPOMarHUTHBIX BOJTH [ijIsl COTOBOU
CBSI3U.
OneKkTpoMarHuTHas nprupoga ceeta. CKopocTh cBeTa. BosiHOBBIE CBOMCTBa CBeTa.
Jdemoncmpayuu.
1. CaoiicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BosHOBbIE CBOWCTBA CBeTa.
JlabopamopHble paGombl U ONbIMbL.
1. Vi3yueHue CBOMCTB 3/IeKTPOMAarHUTHBIX BOJIH C TIOMOIIBI0 MOOM/IBHOTO TeedoHa.
Pazgen 11. CBeToBbIe SIB/ICHUSI.
JlyueBasi Mofienb cBera. VctouHuky cBeTa. [IpsiMosivHeliHOe pacrpoCTpaHeHHWe CBeTa.
3armenus ComnHua U JIyHel. OTpaxkeHue cBeTa. [1710cKoe 3epkaso. 3aKOH OTpakeHUsl CBeTa.
[TpesiomnieHve cBeta. 3aKOH Ipe/iOMJIeHUs cBeTa. I1o/IHOe BHyTpeHHee OTpakeHHe CBeTa.
HMcnosib30BaHye NOJTHOIO BHYTPEHHET0 OTPaKeHUsI B ONITUUECKUX CBETOBOZAX.
Jlunza. Xop nyded B suH3e. Onrudyeckass cucrema (oroarnapata, MUKPOCKONA M
Teseckora. I'1a3 Kkak onTuueckas cucrema. ban3opykocTs M 1abHO30PKOCTb.
Pa3znoxeHue 6esoro cera B crieKTp. OnbiThl HbtoTOHA. ClI0’KeHMe CreKTpaIbHBIX L{BETOB.
Hdwvcrniepcus cBera.
demoncmpayuu.
1. TIpsmonmnHelHOe pacrpocTpaHeHre CBeTa.
OTtpakeHue cBeTa.
[TonyueHue n306pa>keHUH B IJIOCKOM, BOTHYTOM U BBIITyK/IOM 3epKajax.
[Ipenomnenue ceera.
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OnTuuecKuii CBeTOBO/I.



Xoj nyuer B coOMparoliei JuH3e.
Xop nyyeil B paccerBarollleil TMH3e.
[MTonyueHre n300pa)keHUH C TIOMOIIIBIO JIH3.

0 ®© N o

. Tlpunuun pelictBus doToarnapara, MUKPOCKOIa U TejiecKora.

10. Mopesns riiasa.

11. Pa3noxkeHue 6eI0oT0 CBeTa B CIIEKTP.

12. TTonyueHue 6Genoro cBera MpH CJI0XKEHUU CBETA Pa3HbIX 1[BETOB.
JlabopamopHble paGombl U ONbIMbL.

1. WccnepnoBaHve 3aBUCMMOCTH yIjla OTPayKeHUs1 CBeTOBOTO Jlyya OT yrJia IaZieHusl.
2. N3yueHue xapaKTepHCTUK U300pakeHHs TIpeiMeTa B IJIOCKOM 3epKarie.

3. HccnepoBaHue 3aBUCMMOCTH yIJIa TIpeJIOM/IEHUS] CBETOBOIO Jiyya OT yrJja MajeHus Ha
IpaHulLle «BO3LYX—CTEKI/I0».

[MonyueHre N300pa’keHHI C TOMOIIBI0 COOMPAFOILeH JTMH3BI.

Onpepienenre (GOKyCHOTO PaCCTOSTHUS U OTITHUECKOU CUJIbl COOMparoLei TMH3bI.
OmbITHI TI0 pa3/oKeHUro 6esloro cBeTa B CIEKTP.

No »uok

OmnbITHl TI0 BOCIIPUATHIO IBeTa TPeJMeTOB IMPU WX HaO/oJeHud depe3 LIBETOBbIE
(U/IBTPBIL.

Pazgen 12. KeauToBble sABJI€HUA.

OmnwiThl Pe3epdopzia u rylaHeTapHasi Mojiesib aToMa. Mogziesib atoma bopa. Ucryckanue u
rorsioijeHue ceeta aToMoM. KBaHTbl. JIMHelYaThbie CIIeKTpPHI.

PapnoaktuBHOCTE. Asibta, Oeta- M ramma-usnydeHus. CTpoeHHe aTOMHOTO siapa.
Hyknonnas Mopgens aroMHoro szapa. M3orombl. PaguvoakTuBHble mnpespaijeHus. I[lepuop
rosypacrazia aToMHBIX sifiep.

AnepHble peakjuu. 3aKOHbI COXPaHeHUs 3apsloBOI0 M MacCOBOI0 yucesl. DHeprus CBsi3U
aTOMHBIX sifiep. CBS3b MacChbl U SHepryuu. Peakiiuu cuHTe3a u fesnenus sigep. VICTOUHUKY SHEPrUun
ConHija ¥ 3BE3.

fAnepHas sHepreTuka. /leliCTBUs paIMOAaKTUBHBIX U3TyUEHUI Ha JKUBbIe OPraHU3MBbI.

Hdemoncmpayuu.

1. CrnexTpsl U3ly4eHus U MOI/IOLeHU.

2. CrnekTpsl pa3IM4HbIX ra3os.

3. CnekTtp Bogopoja.

4. HabmogeHne TpeKOB B Kamepe BuibcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIIWX U3/TyUeHUH.

. Peructpanys u3nyueHusi NIpUPOHBIX MUHEPAJIOB U TIPOIYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabsrosieHue CIJIOMIHBIX U IMHEHUAThIX CIIEKTPOB U3/TyUYeHUs.

2. WccnenoBaHue TPEKOB: W3MEPEHWe SHEPrMU YacTHIBl 10 TOPMO3HOMY MyTd (IO

¢dororpadusm).

3. U3mepeHue paJji0aKTUBHOTO (OHA.

IToBTOpHUTE/ILHO-0000AKIUI MOY/Ib.

[ToBTOpPHUTE/ILHO-0000111ar01[1H MOZY/Th TIPeIHa3HAUEH [I/Isi CUCTeMaTU3aluM U 00001IeH s
TIPeIMETHOTO CO/IEP>KAaHMS U OMbITA AeATeTbHOCTH, MPUOOPETEHHOrO TIPY U3YUEHUU BCEro Kypca
GU3MKH, a TaKKe /IS MOATOTOBKH K OCHOBHOMY T'OCYZapCTBEHHOMY 9K3aMeHy 10 (U3UKe AJist
00yyJaromyxcsi, BEIOPABIINX 3TOT yueOHBIN MpeMeT.



[Tpy u3yueHnH JaHHOTO MO/ /ISl peau3yroTCs M CUCTEMaTU3UPYHOTCS BU/IbI [ieTeIbHOCTH,
Ha OCHOBe KOTOPBIX ObecrieumBaeTcsi [OCTIDKeHHEe TIPeJAMETHbIX W MeTarpeJMeTHBIX
TUIAaHUPYEeMbIX pe3y/ibTaToB 00yueHusi, (opMHpyeTCcs ecTeCTBeHHOHay4Hasi T'PaMOTHOCTB:
OCBOEHMe HayUHbIX METO/0B UCC/IeJ0OBaHUS SIBJIEHUM NTPUPO/bI U TEXHUKH, OBJIaJleHe YMeHUsIMU
00BSICHATE (hr3UUecKUe siB/IeHUs], TIPUMeHsIsl I0JlyueHHble 3HaHUsl, pelllaTh 3a/jaud, B TOM Uucie
KaueCTBEHHbIe U SKCIIepYMeHTa/lbHbIe.
[TpyHIMNMAaNBHO [eaTe/lbHOCTHBIM XapakTep JaHHOIO paszesia peaJu3yeTcs 3a CUéT TOro,
yTo 00yuUarolecs BBITIOIHSIOT 33/]aHus], B KOTOPBIX UM Ipe/jlaraeTcsi:
Ha OCHOBe TI0/TyUYeHHbIX 3HaHUM PacIio3HaBaTh U HAyUYHO 0OBSICHATH (U3NUecKye SBJIeHus B
OKpY’Karolllel Mpupo/ie ¥ MOBCeHEBHOM KU3HU;
VICTI0/Ib30BaTh Hay4Hble METO/Ibl MCC/e/l0BaHUsl (PU3NUECKUX SIB/IEHU, B TOM 4YUC/Ie [iIs
TIPOBEPKY TUIIOTE3 U MOTyYeHUs] TeOPeTUYEeCKUX BbIBOJIOB;
OOBSICHATHL HayuyHble OCHOBbI HanboOJiee Ba)KHBIX [OCTM)KEHWM COBPEMEHHBIX TEeXHOJIOTHH,
HarnpuMep, MPaKTUYeCKOro UCI0J/Ib30BaHUS Pa3/IMUHbIX MCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA
TIpeBpallieH!s ¥ COXpaHeHHUs1 BceX U3BeCTHBIX BU/IOB SHEPruu.

IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUS ITPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBILIETI'O OBPA30BAHUSA
W3yuenne ¢(u3MKM Ha YypOBHe OCHOBHOTO o00ujero o0pa3oBaHMsl HarpaBjIeHO Ha
JOCTH)KEHUE JTMUHOCTHBIX, METAIpeIMETHbIX U MPeIMETHbIX 00pa30BaTe/IbHbIX Pe3y/bTaToB.
B pe3ynbraTe wu3yueHus ¢U3MKM Ha YpOBHE OCHOBHOro o0ijero oOpa3oBaHusi y
oOyuatotierocsi 6y 1yT copMUpOBaHBI CIeyIOL[1e TMUHOCTHbIE pPe3y/bTaThl B UaCTH:
¢ 1) naTpMOTHYECKOro BOCIIUTAHHA:
® - TposiB/ieHWe UHTepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUFO POCCUMCKOM (hr3ruecKou
HayKU;
® - [[eHHOCTHOE OTHOIIIEHHE K JOCTH)KEHUSIM POCCUMCKHUX YUEHBIX-(U3UKOB;
¢ 2) rpaXklaHCKOro0 M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
® - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KZIeHUH OOII[eCTBEHHO 3HAUWUMBIX U 3THUYECKUX
ripo6JieM, CBSI3aHHBIX C TIPAKTUUECKUM TIPUMeHeHHeM IO0CTKeHNH (hH3UKHY;
® - 0CO3HaHWE Ba)KHOCTU MOPATbHO-3TUUECKUX MPUHIUTIOB B [IeATeTbHOCTH YUEHOTO;
¢ 3)3CcTeTH4ecKOoro BOCIUTAHUA:
® - BOCIpUSITHE 3CTETUYECKHX KaueCTB (U3MUeCKOW HayKd: eé TapMOHUYHOTO TOCTPOEHMS,
CTPOT'OCTH, TOUHOCTH, TAKOHUYHOCTH;
* 4) 1eHHOCTH HAyYHOT'0 MO3HAHHUA:
® - OCO3HaHUe 1[eHHOCTU (U3UUeCKON HayKu KakK MOIIHOTO0 MHCTPYMEHTa TO3HaHWsS MUpa,
OCHOBBI Pa3BUTHSI TEXHOIOTUM, BayKHeMI1Iel COCTaB/SIOIeN KyIbTYPbI;
® - pa3BUTHe Hay4YHOU H0603HATETLHOCTH, MHTEpeca K UCC/ieloBaTe/TbCKOM lesTelbHOCTH;
¢ 5) (¢opMupoBaHUsA KY/IHTYPbI 3/J0POBbsI H YMOLIMOHA/ILHOTO 0/1ar0MoTyJusi:
® - 0CcO3HaHMe 1]eHHOCTH Oe301acHOro0 0Opasa >KU3HU B COBDEMEHHOM TeXHOJIOTMYeCcKoM MUpe,
BaXHOCTHU TpaBU/I 6e30macHOro rMoBe/ieHust Ha TPAHCTIOPTe, Ha [JOporax, C 37IeKTPUUeCKUM U
TETIOBBIM 000PYZIOBaHUEM B IOMAIIIHUX YCIOBUSIX;
* - chopMHPOBAHHOCTD HaBbIKa ped/ieKCHU, TIPU3HAHKME CBOEro TIpaBa Ha OIHMOKY U TaKOTO >Ke
rpaBa y Jipyroro 4ejioBeKa;
* 6) TPYAOBOro BOCIIUTAHHUA:



® - aKTHUBHOE yuYaCTHe B pellleHWM TMPaKTUUeCcKuX 3ajau (B paMKax ceMbH, 0Opa3oBaTebHOM
OpraHu3alvH, ropo/ia, Kpast) TEXHOJIOTHYEeCKOH 1 COIMaTbHOM HalpaB/IeHHOCTH, TPeOYIOIIIX
B TOM UHMCJ/Ie U PU3NUECKUX 3HAHUM;

® - YHTepec K MPaKTUYeCKOMY HM3yueHH0 Mpodeccuii, CBs3aHHBIX C (PU3HKOIA;

® 7)3KO/JIOTMYeCKOro BOCIIUTAHUA:

® - OpUeHTalMsi Ha TpUMeHeHWe (U3NUeCKUX 3HAHWW /i pellleHUs 3a7ay B o00sacTu
OKpY>Katolllel cpe/ibl, TJIaHWMPOBAHUS MTOCTYITKOB M OL|EHKH MX BO3MOXKHBIX MTOC/Ie[CTBUM JJ1s
OKpY’Karolllel cpefibl;

® - 0CcO3HaHMe T100a/ILHOTO XapaKTepa 3KOJI0THYeCcKUX Mpo0ieM U My Tel UX pelieHus;

e 8) ajanTanyu K U3MEHSIIUMCH YC/I0BUSIM COLMA/ILHOM M IPUPO/JHOM CpeJpbl:

®* - mOTpeOHOCTH BO B3aUMO/IEMCTBUM TIPU BBITIOJHEHUM WCC/IEIOBAHUM U TIPOEKTOB
(u3nyecKoil HarpaB/eHHOCTH, OTKPBITOCTh OMbITY Y 3HAHUSIM JIPYTHX;

® - TIOBbIILIEHHE YPOBHS CBOEM KOMIETeHTHOCTU Yepe3 MPaKTHUUeCKyto J1esiTe/IbHOCTh;

® - mnorpebHOCTE B (POPMHUPOBAHMM HOBBIX 3HAaHWM, B TOM uucyie (HOPMYJIUPOBATb WJEH,
TIOHSITHS, TUTOTe3bl 0 (U3UUeCKUX 00beKTaX U SIBJIeHUSIX;

® - oco3HaHHe JIe(hUI[UTOB COOCTBEHHBIX 3HaHUI U KOMIIETEeHTHOCTel B 06/1acTH (GU3HKWY;

® - TUIaHUPOBaHME CBOETO Pa3BUTHS B MPUOOPeTEeHNH HOBLIX (DM3MUeCKUX 3HAHUM;

® - CTpemJIeHWe aHa/M3UPOBAaTh U BLISIB/IATH B3aUMOCBSI3U TIPUPO/IbI, 001I[eCTBa ¥ SKOHOMUKH, B
TOM UHMCJIe C UCT0/Ib30BaHNeM (U3UUeCKHX 3HaHUM;

® - OlLleHKAa CBOUX /IeHCTBUMA C YUY€TOM BJIMSIHUSI Ha OKPY’KaloLIyl0 Cpefly, BO3MOXXHbIX
r/100a/IbHBIX MOC/IeCTBUH.

METAITPEJMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe OCBOEHMs TPOTPaMMbl IO (U3MKe HAa YpPOBHE OCHOBHOTO OOIIero
obpa3zoBanust y oOyuatorierocsi OyayT chopMHpPOBaHbI MeTampeAMeTHbI€ pPe3y/bTaThl,
BK/IFOUAOII[Me TI03HABaTe/IbHbIe YHHWBEpCa/bHble YueOHble [eHCTBUS, KOMMYHHUKATHUBHbIE
YHUBepCa/ibHble YueOHbIe 1eHCTBYS, Pery/SSTUBHbIE YHUBEPCA/IbHbIe yueOHbIe /IeHCTBYSI.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe 1elCTBUS
Ba3oBble loruueckue JAeicTBUs:
®  BbLISIB/SATH U XapaKTepPU30BaTh CyIlleCTBeHHbIe NPU3HAKU 00BEKTOB (SIB/IeHUI);
® yCTaHaB/IMBATb CYIeCTBEHHBIN MPU3HaK KIacCU(UKAL[|MU, OCHOBAHUS AJisi 000011eHUs U
CpaBHEeHHUsl;
® BBLISB/ISTH 3aKOHOMEPHOCTH M MPOTUBOpEYMsI B pacCMaTpuBaeMbIX (PakTaX, JAaHHBIX U
HaOJTFOIEHUSTX, OTHOCSIINXCS K (PU3MUECKUM SIBJIEHUSIM;
® BBLISB/ISATh MPUYMHHO-C/IE[CTBEHHbIE CBS3U TPU U3yueHUM (U3NUYECKUX SIBJIEHUA U
TIPOLIeCCOB, JefaTh BBIBOJLI C UCIOAb30BaHUEM [eJYKTUBHBIX U WHYKTUBHBIX
YMO3aK/TFOUeHHH, BbIJBUTaTh TUIIOTe3bl O B3aMMOCBS35X (PU3MUeCKUX BeTMUKH;
®  CaMOCTOSITeJTbHO BBIOMpaTh Criocob peliieHust yuebHOM (r3nyeckol 3aaun (CpaBHeHUe
HECKOJIbKUX BapUaHTOB pellleHUs, BbIOOp Haubosee TOAXOASAIIEr0 C YUETOM
CaMOCTOSITE/IbHO Bbl/Ie/IeHHBIX KDUTEPHUEB).
Ba3oBbie ucc/ieioBaTe/IbCKHe JJeHCTBUS:
®  1CMOJIb30BaTh BOMPOCHI KaK UCC/eI0BaTe/IbCKUM MHCTPYMEHT TO3HaHUS;
® [POBOJAUTH M0 CAMOCTOSITE/ILHO COCTaBJI€HHOMY I1/IaHy OIbIT, HEC/IOXKHBIN (hPH3nUeCcKuii
3KCIIePUMEHT, HeDOJIbIlIoe HCCIefoBaHre (PU3NIeCKOTO SIBIEHMS;



OLIeHMBaTh Ha TIPUMEHUMOCTb U [JOCTOBEPHOCTh MH(OPMAIIHIO, MOJYUEHHYIO B XO/€
WCC/Ie/JOBAaHUSI UK SKCIIEPUMEHTa;

CaMOCTOSITE/ILHO ~ (hOPMY/IMpOBaTh  0000IeHWsT W BBIBOABI 10  pe3y/bTaTam
TIPOBeIEHHOTO HAOJTIOZIeHUs], OTTbITa, UCC/Ie/JOBAHMS;

TIPOTHO3MPOBATh BO3MOXKHOE JlajibHeMlliee pa3BuThe (PU3NUYeCKUX MPOLIECCOB, a TAKXKe
BBI/IBUTaTh MPEATNIOI0KEHUS 00 MX Pa3BUTHU B HOBBIX YC/IOBHUSIX M KOHTEKCTaX.

Pab6ora c uadopmanmeii:

TIPUMEHSITh pa3/IMuHble MeTO/Ibl, WHCTPYMEHThl W 3arpochl TIPU TIOUCKe U 0TOOpe
WH(POPMALIMK WU JaHHBIX C YUETOM Tpe/I0>KeHHON yuebHOM (hr3ndecKol 3a/1aum;
aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTh U WHTEPIPeTUPOBaTh MH(POPMALMIO Pa3IAYHbIX
BU/IOB U (DOPM TIpe/iCTaB/IeHMUS;

CaMOCTOSITE/IbHO BBIOMpaTh ONTHUMa/bHYIO (OpPMY Mpe/cTaBieHus UHGOPMAIMU U
W/UTIOCTPUPOBATh pelllaeMble 33/[auil HeCJIOKHBIMU CXeMaMM, AuarpaMMaMu, WHOMN
rpadvKoi ¥ UX KOMOMHALIUSMU.

KoMMyHHUKaTHBHBIE YHHBepCa/ibHbIe yueOHbIe /|efiCTBUA:

B XoJle 00CykaeHHs yueOHOTrO MaTepuasia, pe3y/bTaTOB JIabOpPaTOPHBIX paboOT |
TIPOEKTOB 3a/laBaTh BOTPOCHI T0 CYIIeCTBY 00CYKZaeMOi TeMbl U BBICKA3bIBaTh UJIEH,
HarleJieHHbIe Ha pellleHue 3a/1auy U Mojiiep)KaHue 0/1aroykenaTteslbHOCTH O0IIeH s
COTIOCTAB/SATh CBOM CYXKJAEHWS C CYXAEHWsMH [JPYrUX YYaCTHUKOB [Majora,
0OHapy>KHBaTb pPa3/MuKe U CXO/ICTBO TIO3ULINH;

BbIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U TTMCbMEHHBIX TEKCTAX;

NMyO/JIMUHO ~ TIPE/ICTAaB/ATb  Pe3yJ/IbTaThl  BBINOJHEHHOTO  (PM3UYECKOTO  OMbITa
(9KCriepuMeHTa, UCC/ie/JoBaHusl, TIPOeKTa);

TIOHMMaThb 1 MCIT0J/Ib30BaTh MPeUMYI[eCTBa KOMaH[HOW ¥ UHAWBUYaIbHON paboThl MPH
pelleHUH KOHKPeTHOM (pr3HuuecKoii TTpo0ieMsl;

NPUHUMATh 1€l COBMECTHOW [IeATeJIbHOCTH, OPraHW30BLIBaTh [JEMCTBUS TI0 eé
JOCTYKEHUIO: pacripeiesisiTh POJi, 00CyX/aTh MPOLecChl U Pe3y/IbTaTbl COBMECTHOU
paboThl, 0060011jaTh MHEHUSI HECKOTbKUX JTHO/IeH;

BBITIOJIHATh CBOKO UacTh pabOThI, AOCTUTasi KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaBJIeHHI0 ¥ KOODJUHUPYS CBOU JIEHCTBUS C APYTMMH UlieHaMUA KOMaH/[bl;
OLIeHMBATb KaueCTBO CBOEr0 BKJIaZia B OOIIMIA TPOAYKT 10 KPUTEPHUSIM, CAMOCTOSITETbHO
copMyMpPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHS.

PeryisTUBHBIE YyHUBepCaIbHbIe yYeOHbIe JeiCTBUS
Camoopranu3sanus:

BBISIBJIATH TIPOO/IEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIUsX, TPeOYIOIUX /I PelIeHUst
bu3nUeCcKUx 3HaHUH;

OPUEHTHPOBAThCA B PA3/IMUHBLIX IMOAXOJAX TPHHATUS pelleHuH (MHAUBUIYaTbHOE,
TIPUHSITHE PeLleHus B TPYIITe, IPUHSTHE PellleHUH TPYIIo);

CAMOCTOAITE/IBHO COCTaBJIATh AJTOPUTM peIleHus (U3NUecKod 3aJaud WM IjIaHa
WCC/Ie[IOBaHUsST C YUETOM MMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh Tpe/ijlaraeMble BapHAHThI PeIlIeHHH;

JlesiaTh BBIOOD ¥ OpaTh OTBETCTBEHHOCTH 3a PeIlieHue.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHbIA UHTE/I/IEKT:

AaBaThb dI€KBATHYIO OLIEHKY CUTYdLIMU U TIpeJJjiaraTh IJiaH eé u3MeHeHus;



0OBSICHATH IPUUMHBI AOCTKEHUS (HeJOCTH>KEeHHS1) pe3y/IbTaToB JIesiTeJIbHOCTH, ZIaBaTh
OLIEHKY TTPUOOPETEHHOMY OITBITY;

BHOCHUTb KOPPEKTHUBBI B [IeSITEJIbHOCTh (B TOM UMCJIe B XOJ, BbINO/IHEHUs (PH3UYeCKOro
WCC/Ie[JOBaHUsT WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILUXCS
CUTYaLWiA, YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIIUX TPY/JHOCTEH;

OLIeHMBAaTh COOTBETCTBUE pe3y/bTaTta L|e/d U YCI0BUSIM;

CTaBUTH ceOsi HA MeCTO [IPYTroro uejioBeka B XO/le Criopa WM AUCKYCCUU Ha Hay4YHYIO
TeMy, TIOHUMAaTb MOTHBbI, HAMePEeHUsI U JIOTUKY /Ipyroro;

NpYU3HaBaTh CBOE TMpaBO Ha OIMMOKY TIpYM pelleHud (QU3NUeCKuX 3aZiau Wi B
yTBEP)KJeHUsIX Ha Hay4YHble TeMbl U TaKOe e MpaBo JIPyroro.

IMPEAMETHBIE PE3YJ/IbTATbBI
K koHIly obyueHusi B 7 Kjacce mpegMeTHble pe3y/ibTaThl Ha 6a30BOM ypOBHE OJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUarOIUXCsl YMEeHUM:

WCTIOMb30BaTh TIOHATHS: (QU3MUecKue U XUMHUUYeCKue siBjieHUs, HabJrofieHue,
5KCIMEePUMEHT, MO/ieflb, TUMOTe3a, eAUHULIbI (U3NUYeCKHUX BeJWYMH, aTOM, MOJeKyJa,
arperaTHble COCTOSTHUSI BelljeCcTBa (TBEpJOe, >KUKOe, Ta3000pa3HOe), MeXaHUUeCKoe
IBIDKeHWe  (paBHOMepHOe, HepaBHOMEDHOe, TIPSIMOJMHENHOe),  TpaeKTopus,
paBHOJIeNCTBYOIIAs cunia, AedopMaiusi (ymnpyrasi, IJlacTUUecKas), HeBeCOMOCTb,
COOOIIIatoIIHecs COCY/IbI;

pa3nuuaTh sBeHus (Auddysus, TerioBoe ABMKEeHNe UaCTHI] BelljeCTBa, paBHOMePHOe
JIBIDKeHWe, HepaBHOMepHOe [BIKeHHe, WHepILvs, B3auMOJeNCTBUe TeJl, paBHOBecHe
TBEDP/IbIX TeJI C 3aKPEeIUIEHHOM OChIO BpallleHus, rlepe/iaua JaB/ieHusl TBEPbIMU TelaMu,
JKUAKOCTSMA M rasaMd, aTtMocdepHoe [iaBjieHWe, IUIaBaHWe TeJl, TpeBpalleHus
MeXaHWUeCKOH 3Hepryu) Mo ONMHMCAaHHI0 UX XapaKTepHBIX CBOMCTB U Ha OCHOBE OITbITOB,
JIEMOHCTPUPYIOIIUX AaHHOe (U3UUYecKoe sIB/IeHUE;

pacro3HaBaTh NPOsiB/ieHUe U3yUeHHbIX (PU3NUecKuX siBJIeHUN B OKpY’KatollleM Mupe, B
TOM uuc/ie (u3nueckue siBJieHUsI B TIPUpOjie: TIPUMephbl JBIKEHUs] C pa3/TUUYHbIMU
CKOPOCTSIMM B KUBOW U HEXWBOH TpHUPOZie, AeUCTBUe CUIbI TPEHWs B TIpUpPO/ie U
TeXHUKe, BJ/IMsSHHE aTMOC(epHOro [aB/ieHUs Ha >KMBOW OpraHW3M, TiJlaBaHHe phIO,
pbluarv B Tejie uejioBeKa, TP 3TOM IepPeBOAUTH MpaKTHUeCKyl 3ajauy B yueOHYIO,
BbIJIE/ISTh CYI[eCTBeHHbIe CBOMCTBA (TTPU3HAKM) (PU3NUECKUX SIBJIEHUM;

OTHUChIBaTh M3y4YeHHbIe CBOMCTBA Tesl U (PU3nuecKue siBJIeHUs], UCTIOb3ys (pr3nueckue
Be/IMUMHbI (Macca, 00bEM, TUIOTHOCTH BeEIeCTBa, BPeMs, IMyTh, CKOPOCTb, CPeHSIS
CKOpOCTb, CHJ/Ia YTIPYTOCTH, CUJIa TSHKECTH, BeC TeJla, CKja TPeHus, JiaByieHue (TBEpAOro
Tesa, XUIAKOCTH, Ta3a), BbITA/JKMBAIOIIAsi CU/Ia, MeXaHWdecKas paboTa, MOIJHOCTB,
M7IeU0 CU/bl, MOMEHT CW/bl, KOY(PQUIMEHT T0JIe3HOTO [eHCTBUSI MeXaHH3MOB,
KUHeTHYecKasi ¥ TIOTeHLMasbHasi dHepruisi), Mpu OIMMCAaHWU TIPaBWIBHO TPAKTOBATh
¢bu3nUecKnii CMbIC/T KCTIOb3YeMbIX BeJTMUMH, MX 0003HaUeHUs U e JUHULIbI (PU3UUeCKUX
Be/IMUMH, HaXOJWUTb (OPMYJibl, CBS3bIBAIOLME [AHHYI (PU3MUECKYI0 BEJUYUHY C
JPYTMMU BeJIMUYMHAMU, CTPOWTH TpadvKU H3YUeHHBIX 3aBUCHMOCTel (pU3nuecKux
BeJIMUUH;

XapaKTepu30BaTh CBOUCTBA Tesl, (hr3uuecKre siBJieHUs U MPOLIeCChl, UCI0/Ib3Ys TIpaBUia
CI0KeHUs1 CUi (BIO/Tb OJIHOM MpPsIMOM), 3aKOH ['yKa, 3akoH I[lackans, 3akoH Apxume[a,
NpaBU/I0 paBHOBecus: pbluara (O/10Ka), «30/10TO€ TIPaBU/IO» MeXaHWKH, 3aKOH



COXpaHeHHs] MeXaHWYeCKOW SHepruu, MpU 3TOM JlaBaThb CJIOBECHYI0 (OPMYJ/IHUPOBKY
3aKOHA U 3al1ChIBaTh €r0 MaTeMaTUueCKoe BbIPayKeHHe;

OOBSCHATH (U3HUeCKUe sIB/IeHNSs], TPOLIeCChl M CBOWCTBA TeJl, B TOM UKCJ/Ie U B KOHTEKCTe
CUTyal[uli  TPaKTUKOODUEHTHPOBAHHOTO  XapaKTepa:  BbISBSATH  TMPUYMHHO-
CJ/le/ICTBEHHBIE CBSI31, CTPOUTH 00BsICHEeHHE U3 1—2 JIOTMUeCcKUX I1aroB C Oropoi Ha 1-2
M3yueHHbIX CBONCTBA (PU3NUECKUX SIBJIEHUH, PU3NUeCKHUX 3aKOHa UJTK 3aKOHOMEePHOCTH;
pellaTb pacuéTHble 3a7auud B 1-2 JeMCTBUS, MCHO/b3ys 3aKOHbI M (OPMYJIbI,
CBsi3bIBarolye (hr3nuecKrie BeJIMUYMHbI: Ha OCHOBE aHa/lK3a YCI0BUS 3a/lauy 3alUChIBaTh
KpaTKOe YCJOBUe, TOACTaB/sATh (r3UuecKre BeJWYUHbI B (OPMYJbl U TMPOBOJUTH
pacuéTbl, HAXOAUTh CIIPABOYHbIE [AHHBIE, HEOOXOJWMbIe /i pellleHus 3afiad,
OLIeHMBATb PeaMCTUYHOCTb MOYyYeHHOU (Pr3UUeCcKOol BeIMUMHbI;

pacrno3HaBaTh MPo0/IeMbl, KOTOPbIe MOYKHO PEeIIXTh MPY TIOMOIIM (PU3NYeCKUX METO/0B,
B OMMCAHUU HCC/IefIOBAaHUS BBIJEJIATh TPOBepsieMoe TpeAroiokeHue (TUIoTesy),
pa3uuaTh U WHTEPIIPETUPOBaTh IMOyUYeHHbIN pe3y/ibTaT, HaXOJUTh OIIMOKH B XO[e
OTIbITa, [1eJ1aTh BBIBO/bI [10 €ro pe3yJibTaTam;

MTPOBOZIUTDL OITBITHI TI0 HAO/MOAeHNI0 (PU3NUECKHUX SIBJIEHHUN WA (DU3NUeCKUX CBOMCTB
Tesl:  (OPMy/NMPOBaTH TIPOBepsieMble TIPEATIONIOXKEHUs, COOMpaTh yCTAHOBKY W3
TIpe/IJIO’KeHHOT0 000PY/I0BaHUs, 3alMChIBATh X0/ OTbITa U (POPMYJ/IMPOBATh BHIBO/IBI;
BBITIO/THATE TIPSIMble U3MEePeHUs PacCTOSHYS, BpeMeHH, MacChl Tena, 00béMa, CHITbl U
TeMIlepaTypbl C MCIIO/b30BaHUEM aHAJOTOBBIX M LM(POBBIX MPUOOPOB, 3anMChIBATh
TIOKa3aHusI IPUOOPOB C YUETOM 3a/JaHHOM aOCOFOTHOM MOTPEITHOCTH N3MEePEHNH;
TIPOBO/IUTh MCCJIefIoBaHUE 3aBUCUMOCTHU OJHOW (PU3MUeCKOW BeTMUYMHBI OT APYrou C
WICTI0/Ib30BaHMEM MPSIMBbIX W3MepeHul (3aBUCUMOCTU MyTH PaBHOMEPHO JBWKYLLETOCs
Tesia OT BPeMEeHHU JBW>KEHUs Tejla, CUIbl TPEHUSI CKOJIbXXKEHUs OT Beca TeJa, KauecTBa
00paboTKM TIOBepXHOCTeH Tel W He3aBUCUMOCTH CH/IbI TPEHWsS OT IIIOIau
COTIPUKOCHOBEHUsI TeJl, CU/Ibl YIPYTOCTU OT Yy[JUHEHUs TIPYKUHbI, BbITAJKWUBAIOL[ei
cubl OT 00béMa TOTPY)KEHHOW 4YacTH Tejla W OT TUIOTHOCTA JKUJKOCTH, eé
He3aBUCUMOCTH OT TUIOTHOCTH Teja, OT T/yOWHBI, Ha KOTOPYIO TOTPY>KEHO TeJo,
YC/IOBUM TJIaBaHUsI Tes, YCJAOBWM paBHOBECHs pbluara W OJIOKOB), y4yacCTBOBaTh B
TJIaHUPOBaHUM  yueOHOro UCC/eloBaHUsl, COOMpaTb YCTAHOBKY U  BBIMOJIHATh
v3MepeHusi, cielysl TIpeJ/IoKeHHOMY TlaHy, (DMKCUpPOBaTh pe3y/bTaThbl MOTyYeHHON
3aBUCUMOCTH (DM3NUECKUX BETMUYMH B BUJIe TIPe/IJIOXKeHHbIX Tab/uI] ¥ TpadrKOB, /1e1aTh
BBIBO/IbI 110 pe3y/ibTaTaM UCC/ie[JOBaHMUS;

MPOBOJIUTL KOCBEHHbIe W3MepeHusi (PU3MUeCKUX BeJWYUH (TJIOTHOCTh BelecTBa
JKUKOCTU M TBEPJOro Teja, CWIa TPeHUsl CKOJIbKeHUs, JaB/ieHue BO3/yXa,
BbITQ/IKMBAlOIlasi CWia, JeHCTByIOlLlas Ha TMOTPY)KEHHOe B JKUJKOCTb TeJlo,
KO3((PUIMEHT TOJIe3HOTr0 [AeWCTBUSI MPOCThIX MEeXaHW3MOB), C/eAysl MpeJI0’KeHHON
WHCTPYKLWU: TIPU BBITTOJIHEHHWH W3MepeHUM coOMpaTh SKCIIePUMEHTATbHYH0 YCTaHOBKY
Y BBIUMC/IATH 3HaUe€HUe UCKOMOM BeJTMUMHBbL;

cobmofaTh TpaBW/Ia TeXHWKH 0e30MmacHOCTM TIpu  pabore ¢ 1abopaTopHBIM
obopyoBaHueM;

yKa3blBaTh TIPUHIUMBI JEWCTBUS TIPUOOPOB U TEXHUUECKUX YCTPOWCTB: BeCHI,
TEepMOMETp, AWHAMOMETp, COOOILaroIuecss COCy/bl, OapoMeTp, pbluar, MOABWKHBIA U
HEeIO/IBI>KHBIN O/I0K, HAK/IOHHAS TI/IOCKOCTh;

XapaKTepy30BaTh TIPUHIUMBI JI€HCTBUS HW3yUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPONCTB C OINOpPOM Ha MX OMUCaHUs (B TOM 4YMC/Ie: TIOAIWITHUKH, YCTPOMCTBO



BO/IONPOBO/A, T'M/paB/IMUeCKH Tpecc, MaHOMeTp, BbICOTOMep, IOPIIHEBOW Hacoc,
apeoMeTp), UCMO/b3ysl 3HaHUSI O CBOWCTBaX (PU3MUECKUX SIBIEHUM W HEeOOXOJUMbIe
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NIPUBO/IUTL TPUMepbl (HaXxoAWTh WHGOpPMALMI0 O TIpUMepax) MpPaKTUUeCcKOro
WCTO/b30BaHusl (PU3NUECKUX 3HAaHUM B TIOBCEJHEBHOW >KU3HU /Jisi obecrieueHust
6e3omacHocTd TIpy oOpalleHuM C mpubopaMu M TeXHUUECKUMM YCTPOMCTBaMH,
COXpaHeHMs 3/I0POBbsi W COOMIOZieHHsT HOPM 9KOJIOTMUECKOTO TIOBeJieHHsl B
OKpYKarolllel cpefie;

OCYIIIeCTB/IATH OTOOD HMCTOYHMKOB HH(pOpMaiyu B VIHTepHeTe B COOTBETCTBHU C
3a/JaHHBIM MTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMERIIMXCS 3HAHWM U MyTéM CpaBHEHUsI
Pa3/IMYHbIX UCTOYHUKOB BbIZIE/ISTh MH(OPMALMIO, KOTOPasi SIB/ISeTCS POTHBOPEUYUBOM
WIN MOKET OBITb He/J0CTOBEPHOW;

WCTIO/Tb30BaTh MPH BBINIOJHEHWH YueOHBIX 3a/laHuil HayuHO-TIOMYJ/IIPHYIO JINTepaTypy
(131UeCcKOro coflep>KaHusl, ClipaBOYHbIE MaTepUalibl, pecypchbl ceTu VIHTepHeT, BiaJieTh
npuéMaMHu KOHCIIeKTMPOBaHUs TeKCTa, Ipeobpas3oBaHusi MH(OpMaLMu U3 OHON
3HAaKOBOW CUCTeMBI B /IPYTYIO;

co3ZiaBaTh COOCTBEHHBbIE KpPaTKHe MHMChbMeHHbIE U YCTHBIE COOOIeHHsT Ha OCHOBe 2—3
VCTOYHHUKOB MH(GOPMaLuK (PU3NUECKOTO COZiep>KaHusl, B TOM Urc/ie MyOInJHO AenaTh
KpaTKye COOoOIeHHsI O pe3yJibTaTaxX MPOeKTOB WM yueOHBIX WCC/IeI0BAHUM, TIPU 3TOM
IPaMOTHO MCIMO/b30BaTh W3Y4YeHHBbIM TIOHATHMHBLIMA amnmapaT Kypca (U3MKHY,
COTPOBOXX/IAaTh BHICTYIIJIEHHE TIpe3eHTaLew;

TIPY BBIMOJIHEHUM yUeOHBbIX TIPOEKTOB M MCC/IeIOBaHUN pacripeiesiiTh 00s13aHHOCTU B
rpyIie B COOTBETCTBUMU C NIOCTaB/IeHHBIMU 3a/ladaMy, CJ/IeIUTh 3a BbINIOJHEHHEeM I1/1aHa
JleliCTBUM, afleKBaTHO OLleHMBaTh COOCTBEHHBIM BK/IaZ B [eATeJbHOCTb TPYIIbI,
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aMO/IeHICTBHe, YUUTHIBAsE MHEHUE OKDY KarOLUX.

K konny obyuenusi B 8 Kiacce mpegMeTHble pe3y/ibTaThl HA 6a30BOM ypOBHE JOJDKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh ¥ 00YUarOIUXCST YMEHUIA:

WCII0/Ib30BaTh TIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TelJIOBOe ABM>KeHUe aTOMOB U
MOJIEKY/I, arperaTHble COCTOSIHUSI Bell[eCTBa, KPUCTa/UIMUecKue W amopdHbIe Tea,
HaCBIIIeHHbIA ¥ HeHaChIIIeHHbIN TMap, BAaXKHOCTb BO3/lyXa, TeMIiepaTypa, BHyTPeHHsIsI
SHeprusi, TeTJIOBOU JIBUraTe/lb, 3/IeMeHTAapHBIM 3/IeKTPUUECKUM 3apsifi, 3/eKTpuueckoe
110J1e, TIPOBOJHUKH U JU3/IEKTPUKH, TIOCTOSTHHBIM 3/IEKTPUYECKUI TOK, MarHUTHOE TIOJTE;
pa3/iuyath siB/ieHWs (TETUIOBOe pacIlUpeHHe W CKaThe, Terviornepezaua, TerioBOe
paBHOBecHe, CMauMBaHWe, KaNWIIspPHble sIB/IeHUs, WCIapeHue, KOH/eHcalusl,
IiaBjieHde,  KpUcTa/uiu3alus — (OTBepZieBaHMe),  KUIeHHe,  Tellornepezaua
(TerIorpoBOAHOCTb, KOHBEKI[US, W3/IyueHHue), 3/IeKTPU3al[isi Tes, B3auMO/eiCTBUe
3apsifioB, AEWCTBUS 2JIEKTPUUECKOTO0 TOKa, KOPOTKOe 3aMblKaHUe, B3auMO/elCTBHe
MarHuTOB, /IeCTBHe MarHUTHOTO TIOJISi Ha TPOBOJHUK C TOKOM, 3/IeKTPOMarHUTHast
WH/YKIUS) TI0 OINHMCAHHI0 WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIbITOB,
JeMOHCTPHUPYIOIUX JaHHOe (hr3UdecKoe siBJIeHUe;

pacrio3HaBaTh MPOsIB/IeHWe U3YUYeHHBIX (hU3UUEeCKUX SBJIEHUH B OKPY’KaroIlleM MHpe, B
TOM uucie (¢Gu3nueckKde sIBeHUST B TPUPOJie: TOBEPXHOCTHOE HaTsKeHHe |
KaluUIsipHble sIBJIeHUsT B TIPUPOJle, KPUCTas/Uibl B Tpupofe, usnydeHue CosiHila,
3amMep3aHKe BO/IOEMOB, MOpPCKHe Opu3bl, 00pa3oBaHWe DOCHI, TyMaHa, WHes, CHera,
3/IeKTpUUECKHe sIBJIEHUS B aTMOChepe, 3/1IeKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE



roJie 3eMJiu, JIpeid MorCOB, POJib MAarHUTHOTO TOJIST /17151 XKU3HU Ha 3eMie, ToJisipHOe
CUsiHMe, TIPU 3TOM TI€PeBO/IUTh TIPAKTUUECKYI0 3aziauy B yuyeOHYIO, BBIZE/SATh
CylljeCTBeHHbIe CBOMCTBA (TIPU3HAKK) PU3NUECKUX SIB/IEHUI;

OTMUCHIBaTh W3yUeHHbIe CBOMCTBA Te/ U (PU3nuecKue siBIeHUSs], UCTIONb3Ys (pusrueckue
Be/IMUMHBI (TemriepaTypa, BHYTPEHHsIsI SHeprusi, KOJUUeCTBO TeIUIOThI, y/enbHasi
TEIUVIOEMKOCTb ~ BeIL[eCTBa, Vy/JenbHas TeIyioTa TIUIaBleHusi, yJeJbHasi —TeryioTa
napooOpa3oBaHusi, y/enbHas TeIioTa CropaHUs TOTUIMBA, KO3((ULIMEHT Moe3HOro
JIeMCTBUSI TeIJIOBOM MalllMHbl, OTHOCHUTe/bHAsI BJAaXXHOCTh BO3[yXa, 3/eKTpUUeCKUU
3apsifi, CUia TOKa, 37IeKTpUUeCcKoe HalpsKeHue, COTPOTHB/IeHNe NTPOBOJHUKA, yiebHOoe
COTIPOTHBJIEHHE BeI[eCTBa, Pab0Ta U MOIIIHOCTb 3/IEKTPUUECKOTO TOKA), TIPU OMIMCAHUH
TIPaBU/IbHO TPAKTOBaTh (DM3WUECKUN CMBIC/I UCTIONb3YEMbBIX BEeJTUUWH, 0003HAUEHUS U
eIUHULIBI (PU3NUYEeCKUX BeIUUMH, HAXOAWUTb (OPMYJbI, CBSI3bIBAalOIIUE [JaHHYIO
GbU3MUeCKyl0 BeUUMHY C [APYTMMH BeJMUMHAMH, CTPOUTh TpadUKU H3YUYeHHBIX
3aBUCUMOCTeMN (H3UUeCKUX BeJIUUrH;

XapakTepu3oBaTb CBOWMCTBA Tes, (U3UUeCKHe SB/IE€HHSI U MPOLIECChl, MCIO/b3Ys
OCHOBHbIe TIOJIOKEHUsI MOJIEKYJ/ISIPHO-KMHETUUECKOM TEeOpUM CTPOEHHsl BellecTBa,
TIPUHLIUIT CYTIepIO3ULIUHU T0Jiel (Ha KaueCTBEHHOM yPOBHE), 3aKOH COXPaHeHHs 3apsifia,
3aKoH Oma /i1 yyacTka Lienu, 3aKoH [xoyJis—J/IeHlia, 3aKOH COXpaHeHWs SHepruu, rpu
5TOM /laBaTh CJ0BeCHYIO (POPMYJ/IMPOBKY 3aKOHA U 3allvChbiBaThb €r0 MaTeMaTHuecKoe
BhIpa)KEHUE;

OOBSICHATEL (hH3UUeCKHe TIPOLleCChl M CBOWMCTBA Tes, B TOM 4YKC/Ie U B KOHTEKCTe
CUTYyaL[|H MMPaKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BbISB/ISATEL PUUMHHOC/IeZICTBEHHbIE
CBSI3H, CTPOUTh OOBsICHEeHHe U3 1—2 JIOTHYeCKUX LIaroB C OMOpOM Ha 1—2 M3yueHHbIX
CBoOMCTBa (DU3NUECKUX SIBJIEHUH, (hH3MUeCKHUX 3aKOHOB W/ 3aKOHOMEPHOCTel;

pelllaTh pacuéTHble 3a7auud B 2-3 [JeMCTBUS, MCMO/b3ys 3aKOHbI U (OPMYJIbI,
CBsi3bIBarolI[ue (hr3nuecKrie BeJIMUMHbBI: Ha OCHOBE aHa/lK3a YCI0BUS 3a/lauy 3alUChIBaTh
KpaTKOoe YC/IOBHe, BBIBAATh HEJIOCTATOK JAHHBIX [IJIsl PEeIlleHusl 3a/laud, BbIOMpATh
3aKOHbBI ¥ )OPMYJIbI, HEOOXOJUMBIE /IJ1s1 €€ pellleHus], TPOBOAMWTDL PAaCUéThl U CDABHUBATh
T0J/TyueHHOe 3HaueHue (GU3NUecKOU BeJIMUUHBI C U3BECTHBIMU IaHHBIMU;

pacrio3HaBath MTPo0OIeMbl, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU (HHU3UUeCKUX METOZIOB,
WCIIOJIb3ysl OMKCaHWe MCC/Ie[J0OBaHUs, BbIAEISAThL TPOBepsieMoe TIpeJII0/I0KeHHe,
OLIeHMBATh TIPaBU/ILHOCTH TOPsi/IKa MPOBe/|eHUs1 UCC/Ie[IOBaHus, [e/laTh BbIBO/bI;
TTPOBOZITDL OITBITHI TI0 HAO/MIOIEeHNIO0 (PU3UUECKHUX SIBJIEHHUN WA (DU3NUEeCKUX CBOMCTB
Tes1 (KanmwiIsipHbIe sIBJIEHWs], 3aBUCHMOCTb [ABJIEHWS BO3/lyXa OT ero 00béMa,
TeMIlepaTyphbl, CKOPOCTH Tpoliecca OCThIBAHUSI U HarpeBaHUsl MPU U3TyYeHUU OT 1[BeTa
v3jiyyaroiiert (Tor/olaroieii) TMOBepXHOCTH, CKOPOCTb WCMHapeHus BOAbI OT
TeMIepaTypbl JKUAKOCTA U IUIOU[QAN €& TIOBePXHOCTH, 9JJIeKTpU3alvs Tel |
B3aMMO/IEMCTBUE 2JIEKTPUUECKUX 3apsi/IoB, B3aMMOJENCTBUE TOCTOSTHHBIX MAarHWTOB,
BH3ya/M3alysi MAarHUTHBIX MOJIel OCTOSIHHBIX MarHWTOB, JeWCTBUS MarHUTHOTO TOJIs
Ha TPOBOJIHMK C TOKOM, CBOMCTBAa 5/IEKTPOMAarHuTa, CBOMCTBA 3/€KTPOJBUraTessi
TIOCTOSTHHOTO TOKa): (OpMYJIUpOBaTh TPOBepsieMble TIPeATIONIOXKeHUsl, CoOupaTh
YCTaHOBKY W3 TIPEJJIOKEHHOTO O00Opy/IOBaHMsI, OIMCHIBATh XOJ OIbITa U
¢dbopMyMpoBaTh BLIBO/IbI;

BBLITIOJTHATE TMPsIMble M3MepeHUsi TeMriepaTypbl, OTHOCUTETbHOW BIaXKHOCTH BO3[yXa,
CWIbl TOKA, HAaIpsDKEHWsS] C MCII0/Ib30BaHMEM aHAJIOTOBbIX MPUOOPOB M JAaTUMKOB



¢bu3nuecKMx Be/NWUYUH, CPAaBHUBATh pe3yJ/bTaTbl K3MepeHWil C YyufTOM 3a/laHHOU
abCOJTFOTHOM MOTPeIHOCTH;

MPOBO/IUTL WCC/Ie/JOBaHUe 3aBUCUMOCTH OZHOW (hM3UUYeCKOW BeMUMHBI OT JIPYrou C
WCTI0/Ib30BaHNEM TIPSIMBbIX HM3MepeHul (3aBUCHMOCTh COTIPOTUB/IEHUSI TIPOBOJHUKA OT
ero JJIMHBI, TJIOL[aZiU TIOTIePeUHOr0 CeueHusi U y/e/lbHOrO0 COTIPOTHB/IEHUS BelllecTBa
TIPOBOZIHUKA, CUJIBI TOKA, UAYIIIEro Yepe3 MPOBOJHUK, OT HAIpPsHKeHUsI Ha TIPOBOJHUKE,
WCCieloBaHWe TI0C/Ie/IOBaTe/TIbHOTO M Tlapasijie/IbHOTO COeAVHEHWM TMPOBOAHUKOB):
TJIaHUPOBaTh MCCJeloBaHWe, COOMpaTh YCTAaHOBKY M BBITIOHATL U3MEPeHUs], Ceyst
TIpe/IJIOKeHHOMY TITaHy, (PMKCHUPOBaTh pPe3y/IbTaThl TIOJYYeHHOW 3aBUCUMOCTH B BUJE
Tabnwil ¥ rpaUKoB, enaTh BRIBO/IBI 110 pe3y/ibTaTaM MCC/Ie/J0OBaHuS;

MPOBO/IUTL KOCBEHHbIe H3MepeHUsi (U3NUecKuX BeqWUUH (y[esbHasi Terao0éMKOCTh
BeIL[eCTBa, COTIPOTHB/IEHNE TIPOBO/IHMKA, Pa00Ta M MOIIHOCTh 37IeKTPUYECKOTO TOKA):
I/IaHUPOBaTh M3MEpPEeHMs], COoOMpaTh SKCIIEPUMEHTATBbHYI0 YCTAaHOBKY, CJelyst
TIpe//I0yKeHHOM WHCTPYKLUH, U BBIYUC/ISTh 3HaUeHNe Be/TMUMHBI;

cobmofaTh TpaBW/Ia TeXHWKW 0e30racHOCTU Tpu  pabore ¢ mabopaTOpHBIM
obopyloBaHuEM;

XapaKTepr30BaTh TIPUHLUMBI JI€HCTBUS HW3yYeHHBIX TPUOOPOB U TEXHUUYECKUX
YCTPOUCTB C OINOPOM Ha MX OMNWCaHUA (B TOM UHUC/Ie: CUCTeMa OTOIUIeHWs JOMOB,
TUIPOMETpP, TapoBasi TypOWHa, aMIiepMeTp, BOJIbTMETP, CUETUMK 3JIEKTPUUYECKOUH
SHEPruH, 3JeKTPOOCBETUTE/IbHbIE TPUOOpBI, HarpeBaTe/bHbIE 3JIEKTPOIPHOOPHI
(mpuMepkl), 3/IeKTPUUeCKUe TpefoXPaHUTeNN, 3/eKTPOMAarHuT, 37eKTPOABUraTeb
MOCTOSIHHOTO TOKA), HCIO/Mb3ysl 3HAaHUS O CBOWCTBaX (DU3MUECKUX SIBJIEHUW U
HeoOxo/iMbIe pu3nUecKre 3aKOHOMEepPHOCTH;

pacro3HaBaTh IMPOCThIe TEeXHWYECKWe YCTPOWCTBA U W3MepHUTebHbIe TMPUOOPHI 10
CXeéMaM M CXeMaTU4YHbIM PUCYHKaM (JKUIKOCTHBIM TePMOMETpP, TEPMOC, TICUXPOMET],
TUTPOMETp, JIBUraTe/lb BHYTPEHHETO CrOpaHusl, 37eKTPOCKOI, PeoCTaT), COCTaBJISATh
CXeMbI 3/IeKTPUUeCKUX Lierel C Mocse/oBaTe/IbHbBIM U Tlapasijie/ibHbIM COe/lMHeHNeM
3/IEMEHTOB, Pa3/iuasi yC/I0BHbIe 0003HAUEHHSI 37IEMEHTOB 3/IeKTPUYECKHUX 1ierel;
MPUBOJIUTL TMPUMeEpPbl (HAaXOJuUTh WH(OPMAIMI0 O TIpUMepax) TMPaKTUUeCKOTo
WCTIO/Ib30BaHusl (U3UUECKUX 3HAHUM B TIOBCEAHEBHOW >KU3HM [/ obOecrieueHUs
Oe3oracHOCTM TpU oOpallieHWd C TpUbopaMH U TeXHUUECKUMU YCTPONCTBaMH,
COXpaHeHUs 3/0pOBbsi W COOJIIOJIeHUsT HOPM 3KOJIOTMUECKOrO TIOBEJieHUs B
OKpY>Katolllel cpefe;

OCYIeCTBJISITh MOUCK UH(MOpMaryu (HHU3UUeCcKoro coiep>kaHus B VIHTepHeTe, Ha OCHOBe
VMMEIOIIUXCs 3HaHWW U TyTéM CpaBHEHUs [IOTIOJTHUTETbHBIX UCTOUHUKOB BBIZIEJISITh
WH(OPMaLIMIo, KOTOpasi SIB/ISIeTCS POTUBOPEUHNBOM MU MOKET ObITh HEeZIOCTOBEPHOM;
WCTI0JTb30BaTh TIPU BBITIOJIHEHUM YueOHBIX 3a/lJaHuil HayUYHO-TIOMYJISIPHYIO JINTEPATypy
(bU3MUeCKOT0 Cofiep>KaHusl, CTIPAaBOYHbIE MaTepHasIbl, PeCypChl ceTu VIHTepHeT, B/1a/|eTh
npuéMamMM KOHCTIEKTUPOBaHUSI TeKcTa, TpeoOpa3oBaHus WH(OpMAILUM U3 OIHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIe TIMCbMEHHbIE W KpaTKHWe YCTHble cooOiieHusi, 0600ias
WHPOPMALIMI0 U3 HECKOJBKUX HWCTOYHHUKOB (DU3UUECKOTO COZIEP)KaHHsl, B TOM UHCJIe
nyO/IMYHO  TIPeACTaBNSTh  pe3y/bTaThl  MPOEKTHOM WM  MCCIIe[|0BaTebCKOM
J1esiTe/IbHOCTH, TP 3TOM TPaMOTHO MCIIO/Ib30BaTh W3Y4YeHHbIN MOHSITUMHBIN armapar
Kypca (hpU3MKH, COTTPOBOXK/IAaTh BLICTYT/IEHHE TIpe3eHTallel;



TpYU  BBITIOJTHEHWH Y4eOHBIX TIPOEKTOB W WCCIe0BaHUN (PU3MUECKUX TIPOLIeCCOB
pacripe/iesiitb 00SI3aHHOCTH B TPYTIIe B COOTBETCTBUM C TIOCTABJIEHHBIMHU 3aj/jauaMH,
C/eUThb 3a BBIMIOJIHEHWEM IU/IaHa [JeWCTBUM W KOPPEKTUPOBaThb €ro, ajeKBaTHO
OlIEHWBaTb  COOCTBEHHBLIM BK/IQJ, B  JeSTebHOCTb  TPYIbI, BBICTPAUBaTh
KOMMYHHKaTUBHOE B3aUMO/IeliCTBUE, MPOSIB/Isisi TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoH1y obyueHuss B 9 Kjiacce rpegMeTHble pe3y/bTaThl HA 0a30BOM ypOBHE JI0JKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH Y 00yYarOL[UXCS] YMEHUIA:

WCIO0/Ib30BaTh TIOHATHS: CHUCTeMa OTCuéTa, MaTepuasbHas TOUKA, TPaeKTOpHs,
OTHOCHTE/IbHOCTh MEXaHWUEeCKOTO ABYKeHUs, Aedopmarius (ynpyras, raacTudeckas),
TPeHue, L|eHTPOCTPeMUTe/NbHOe YCKOpeHHe, HEeBeCOMOCTb W Teperpysku, LeHTp
TSDKECTH, abCOMIOTHO TBEpPZOE Teso, LIEHTP TSDKeCTH TBEPAOTO Teja, paBHOBECHE,
MexaHuueckde KosebaHWs U BOJHBI, 3BYK, UWHOPa3sByK U  Y/JIbTPa3BYK,
3/IEKTPOMarHUTHbIe BOJIHBI, 11IKaja 3JIeKTPOMarHUTHBIX BOJIH, CBET, OJIM30pYKOCTb U
JJaIbHO30PKOCTh, CTEeKTPhl MCIyCKaHWs W TIOTJIOLeHUs, aibda, Oera- W ramMma-
W3/Ty4YeHus1, U30TOIIbI, sifiepHast SHepreTHKa,;

pa3/iuyath siBjieHUs (paBHOMEDHOe M HepaBHOMEDHOe TIPSIMOJIMHEMHOe BIKeHHUE,
PaBHOYCKOpPEHHOe TIPSIMOJIMHENHOe /IBWKeHWe, CBOOO[HOe TIajieHue TeJsl, pPaBHOMEPHOe
[BIDKEHUE TI0 OKDPY)KHOCTH, B3aUMOJIeHiCTBUe TeJ, peaKTHBHOe JIBIKEHUe,
KosiebaTeslbHOE JIBIDKEHHWE (3aTyXarole W BBbIHYXK/eHHble Koje0OaHus), pe30HaHC,
BOJIHOBOE /IBI)KEHHWe, OTpakeHuWe 3ByKa, TMpSIMOJMHENHHOe pacrpoCTpaHeHuUe,
OTpakeHUe U TIpe/ioM/IeHHe CBeTa, IOJIHOe BHyTPeHHee OTPa)keHWe CBeTa, pa3/ioyKeHue
Oenoro cBerta B CIEKTP W CJOXKeHHEe CIeKTPajJbHbIX IIBETOB, AMCIIEPCHsl CBeTa,
ecTeCTBeHHasl paZIM0aKTUBHOCTh, BO3HUKHOBEHHE JITHEMUATOT 0 CIIeKTPa U3/TyueHHs) 110
OTMCAHUIO WX XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB, IEMOHCTPUPYIOLIUX JaHHOE
bu3nueckoe siBjieHNE;

pacro3HaBaTh MPOSIBIeHe U3yueHHbIX (PU3UUeCKUX SIBJIEHUM B OKpY»KarolljeM Mupe (B
TOM umc/e ¢u3nyeckve siBJIeHUs] B MPUPOJe: TPUIUBLI U OT/IUBbBI, JBIKEHUe T/IaHeT
ConHeuHOM CHUCTEeMbI, PeaKTUBHOE JBM>KeHUEe KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJ/IeTpsiCeHHe, CelicMUYeckre BOJIHBI, LIyHaMH, 3XO0, L[BeTa TeJl,
ONTUUECKWe  sIBJIeHWsi B  TIpUpoJle, OWonoruyeckoe  JleCTBUe  BUAMMOTO,
yIbTpa(UoIeTOBOr0 U PEHTTeHOBCKOTO M3/yueHHM, eCTeCTBeHHBIM pa/lu0aKTHUBHbIN
¢doH, KOCMHUECKHe JIyud, pPaJUOaKTUBHOE W3JIyueHWe TIPUPOJHBIX MHHEPAJIOB,
JIeMCTBYE Pa/IMOAKTUBHBIX U3/TyUeHU Ha OPTaHW3M UesioBeKa), TPH 3TOM TePeBO/IUTh
MPaKTHUEeCKYI0 3a7iauy B yueOHYIO, BBIJE/STb CyIeCTBEHHbIe CBOWCTBA (TIPU3HAKH)
bu3nUeCcKUX sIBIeHUM;

OTKMChIBaTh W3yueHHbIe CBOMCTBA Tes U (r3nUecKUe siBIeHUs], UCII0Jb3ys (pr3nyeckue
Be/TMUMHBI (Cpe/iHsIi MU MTHOBEHHAsl CKOPOCThb TeJjia MPY HepaBHOMEPHOM [[BUKEHUH,
yCKOpeHHe, TepeMellleHue, MyThb, YIJ0Bas CKOPOCThb, CH/a TPeHWs, CHa YIPYroCTH,
CWla TsDKeCTH, yCKOpeHWe CBOOOZHOTO TaZieHus, BeC Tejia, UMITYJIbC Tesla, UMITY/bC
CHWJTbI, MeXaHWUeCcKasi paboTa ¥ MOIIHOCTb, TIOTEHIMAIbHAst SHEPTUsl TeJia, IMOJAHSATOrO
Ha/l IOBEPXHOCTHIO 3eMJIH, TTOTEHI[a/IbHAsi SHEPTUST CXKATOU TIPY>KUHBI, KUHETUUYeCKast
SHEeprus, MoJHasi MeXaHWJyeCKasi SHeprusi, epyo/, ¥ 4acToTa KojebaHu, JJTMHA BOJTHBI,
I'POMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTb CBeTa, M0Ka3aTe/b MpeioM/IeHUs Cpejibl),
TIPU OTMCAHUU TIPAaBU/ILHO TPAKTOBaTh (M3UUECKHN CMBIC/I UCIIO/b3yeMbIX BeJTUYHH,
0003HaueHUsT W eIUHULBI (HU3UUECKHUX BeTMUMH, HaXOAUTb (DOPMYJIbI, CBSI3bIBAIOII[HE



JAHHYTO0 (PU3UUYeCKYI0 BeJIMUMHY C IDYTUMU BeJTMUMHAMH, CTPOUTH TPAapUKU U3yUeHHbBIX
3aBUCUMOCTeN (PH3UUeCKUX BeJTNUMH,;

XapaKTepr30BaTh CBOMCTBA TeJl, (pU3MUECKHe SIBJIeHUS] U MPOLeCChl, UCIO0/Ib3ys 3aKOH
COXPaHeHHsl SHePTyH, 3aKOH BCEMHUPHOTO TATOTEHUs, TIPUHLIUIT CYTIePIO3ULIUA CHUJI,
TIPUHLIATT OTHOCUTe/IbHOCTU [annes, 3aKkoHbl HbIOTOHA, 3aKOH COXPaHeHUsT UMITYJIbCa,
3aKOHbI OTPa)KeHHsI W TIPeJIOMJIEHHS CBeTa, 3aKOHbI COXpaHEHWs 3apsifioBOT0 U
MacCOBOTO UK CeJI TIPU si/IePHBIX PeaKIUsiX, TIPY 3TOM JJaBaTh CJIOBECHYH0 (hOPMYTMPOBKY
3aKOHa U 3aITMChIBaTh €0 MaTeMaTHUUeCKOe BbIpa)KeHUE;

00BSICHATL (hM3MUeCKHe TIPOL[eCChl M CBOWCTBA Tel, B TOM YHC/Ie U B KOHTEKCTe
CUTyalluid  MPAKTUKOOPWEHTUPOBAHHOTO  XapaKTepa:  BBISB/IATh  MPUUHUHHO-
CJIe[ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHHUE U3 2—3 JIOTUYECKHUX IT1aroB C Oropoi Ha 2—3
W3yYeHHbIX  CBOWCTBa  (U3UUECKUX  sSIBlAeHWM, (U3UUECKUX  3aKOHOB WU
3aKOHOMEPHOCTeW;

pelliaTh pacuéTHbIe 3aZiaud (OTHPAOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHMI ), UCTIONb3Ys
3aKOHBI U (hOpMyJibl, CBsi3bIBarOlMe (hHU3MUYeCKWe BEeJIMUMHBI: Ha OCHOBE aHaIu3a
yC/IOBUSL 3a/jaud 3alvChiBaTh KpAaTKOe YC/IOBHE, BBISBASATH HEJOCTAIOI[Ue WU
130BITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /ISl PelleHus],
MIPOBOJIUTh PAaCUYEThl W  OIEHWBAaTh PEAMCTUYHOCTb TIOYYEHHOTO 3HAUeHUs
¢bur3nMueCcKoil BeJIMUNHBI;

pacro3HaBaTh MPo6/IeMbI, KOTOPbIE MOXKHO PEILUTh MPH MOMOIIY (GU3UUYEeCKUX METO/IOB,
WCTOMb3ysl OINMCaHWe UCC/IeloBaHUsl, BBIJE/SATh IIPOBepsieMoe TIpeJIio/IoxKeHue,
OlLIeHMBaTh TIPAaBWILHOCTb TIOps/IKa TIPOBeJEHUS WCC/IeI0BaHUsl, [JeflaThb BBIBO/bI,
WHTepIPeTUPOBATh Pe3y/bTaThl HAOMIO[eHUM 1 OTIbITOB;

MTPOBOZIUTDL OITBITHI TI0 HAO/MOAeHNI0 (PU3NUECKHUX SIBJIEHUH WA (DU3NUeCKUX CBOMCTB
TeJl (M3ydyeHre BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHWsl YJHEPTUH, 3aBUCUMOCTh
repro/ia KoyiebaHui MPY)KUHHOTO MasTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI U
HEe3aBUCUMOCTb OT aMIUTUTYZbl MaJIbIX KOieDaHUM, TIPSMOJTMHEHOe pacpoCTPaHEeHHe
CBeTa, pa3/io>keHre Oesioro cBeTa B CMIEKTP, U3yUeHHe CBOMCTB N300paKeHHs B IJIOCKOM
3epKajie M CBOWCTB W300pakeHUs Mpeamera B coOuparomeldi mH3e, HabmogeHue
CTUIOIIHBIX M JIMHeMUaThIX CIEeKTPOB U3/IyUeHHs): CaMOCTOSITeIbHO COOUpaTh
YCTaHOBKY M3 H30BITOUHOTO Habopa 000pyZOBaHWs, OMMCHIBATH XOZ, OIbITa W €ro
pe3y/bTaThl, JOPMYIUPOBAThH BHIBO/IBI;

TIPOBO/IUTh TIPM HEOOXOAMMOCTH CEPUI0 TIPSMBIX W3MEePeHHWH, OrpejieNisis CpeiHee
3HaueHHe W3MepsieMOd BeJWUMHBbI ((POKYCHOe pacCTOsTHWe COOHparoIield JIMH3bI),
000CHOBBIBaTh BEIOOP criocoba u3mMepeHwUst (M3MepUTe/TLHOTO TIpUOopa);

MPOBO/IUTL HKCC/Ie/JOBaHUe 3aBUCUMOCTeN (DM3UUYeCKUX BeJUUYUH C UCTO0Ib30BaHUEM
TMIPSIMBIX M3MepeHHH (3aBUCUMOCTh ITyTH OT BpeMeHU TTPU PaBHOYCKOPEHHOM JIBHKEeHUU
6e3 Haua/IbLHOW CKOPOCTH, Tlepro/ia KosiebaH!Wi MaTeMaTHUueCKOro MasiTHUKA OT JI/TUHBI
HUTH, 3aBUCUMOCTHU YTJIa OTPaXKeHHsl CBeTa OT yTJjia MajleHusl U yIJia MpeioM/IeHUsT OT
yr/a TiajieHusi): TJIaHMPOBaTh UCC/e0BaHHe, CaMOCTOSITe/TbHO COOMpaTh yCTaHOBKY,
(bUKCUpPOBATb pe3yJbTaThl TMOJYYEeHHOM 3aBUCUMOCTH (U3WUECKUX BEWYMH B BHUJE
Tabnwil ¥ rpadUKoB, enaTh BBIBO/IBI 10 pe3y/ibTaTaM MCC/Ie/JOBaHuS;

MPOBO/ZIUTL KOCBEHHble H3MepeHUs (GU3NUeCKUX BeIUUUH (CpefiHsisi CKOPOCTb U
YCKOpeHUe Tejia MPY PaBHOYCKOPEHHOM JBWKEHHH, YCKOpeHre CBOOOJHOTO Ma/ieHus,
YKECTKOCTh TIPY>KUHBI, KOI(PQUILIMEHT TPEHHsI CKOJIBLKEHHUsS, MeXxaHWueckass pabora u
MOIIHOCTb, UaCTOTA U Iepro/, KorebaHui MaTeMaTUUeCKOTO U TPYKUHHOT'O0 MasiTHUKOB,



ONTHYeCKass cuaa coOuparolied JIMH3bI, PaJUOaKTUBHBIA (OH): TJIAHUPOBATh
W3MepeHusi, coOOUpaTh SKCTepPUMEHTa/bHYI0 YCTAaHOBKY U BBITIOJHSTH H3MEPeHHs,
cenys Tipe/i/ioXKeHHOWM UHCTPYKLIMU, BBIUMC/ISATh 3HaUeHYe BeJTMUMHbBI U aHa/TU3UPOBaTh
T0JIyuYeHHbIe pe3y/bTaThl C YUETOM 3a/JaHHOU MOTPEIHOCTUA W3MepeHui;

cobsroiaTh TIpaBW/Ia TEXHWKM Oe3omacHOCTM Tipu  pabore ¢ Jy1abopaTOpHBIM
obopy/loBaHuEM;

pa3/iMyaTh OCHOBHbIE TPHU3HAKK H3yUeHHbIX (U3NUEeCKUX Mo/iesieli: MaTepuasbHast
TOYKa, abCO/IIOTHO TBEpJOe Tes0, TOUEUHBbIM WCTOUHUK CBeTa, Jy4, TOHKas JIMH3a,
TJIaHeTapHasi MO/ie/Tb aTOMa, HyK/IOHHAast MO/[eJIb aTOMHOTO Si/Ipa;

XapaKTepr30BaTh TIPUHIUMBI JI€HCTBUS HW3yUeHHBIX TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OTMOPOM Ha UX OMUCAHUS (B TOM UMC/Ie: CIIUJOMETp, JaTUMKK TI0JI0XKEHUS,
PaCCTOSTHUSI U YCKOPEHHs1, PaKeTa, 9X0JI0T, OUKH, IepUCKor, (hoToarnapar, ornTuyeckue
CBETOBO/bI, CITIEKTPOCKOI, [03UMeTp, Kamepa BHIbCOHA), WCMOJB3ys 3HAHUS O
CBOMCTBaxX (hM3UUECKUX SIBIEHHN U He0OXoAuMbIe pu3ndeckre 3aKOHOMEPHOCTH;
WCTIO/b30BaTh CXeMbl U CXeMaTHUHble PUCYHKH M3yUeHHbIX TEXHUYECKUX YCTPOUCTB,
W3MepUTE/IbHBIX MPUOOPOB M TEXHOJOTMUYECKUX TIPOLIeCCOB TIPU pellleHnd ydyeOHO-
MPaKTUYEeCKUX 3ajlau, ONTHYeCKHWe CXeMbI /ISl TIOCTPOeHUs U300pakeHUl B TIJIOCKOM
3epKasie ¥ coOuparolei 1H3e;

MPUBOJIUTL TpUMepPbl (HAaXOJuTh UH(OPMAIMI0 O TIpUMepax) MPaKTUUeCKOro
WCTO/Mb30BaHUST (PU3MUECKUX 3HAHWKM B TIOBCEHEBHOW >KU3HU JIsi 00ecrieueHus
Oe3omacHOCTM TIpY OOpalleHud C MpuUbOpaMH M TEXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHHsI 3/I0POBbsS U COOJIIOJeHUSI HOPM SKOJIOTUUECKOTO TIOBeJleHUs B
OKpYKarolllel cpefie;

OCYLeCTB/ISITH TIOUCK WH(MOpMalu ¢GU3NUeCcKoro cojepkaHuss B VHTepHeTe,
CaMOCTOSITe/TbHO (POPMYJIMPYSl TIOMCKOBBIA 3ampoC, HAXOAWUTh MyTH OMpezeeHUs
JIOCTOBEPHOCTH TIONy4eHHOW WHGOpMalMi Ha OCHOBE WMEIOIIUXCS 3HAaHUW U
JIOTIO/THUTeTbHBIX UCTOUHHKOB;

WCTIO/Tb30BaTh MPH BBITIOJHEHUH YUeOHBIX 3a/laHUi HayuHO-TIOMYJ/IIPHYIO JIMTEPATypy
(b13MUeCKOro cofiep>KaHusl, CTIpaBOYHbIE MaTepUasibl, peCypchl ceTu VIHTepHeT, B1aJieTh
NMpUéMaMU KOHCITEKTUPOBAHUSI TeKCTa, rpeobpa3oBaHus WHGOpPMAI[MM U3 OAHOMN
3HAKOBOW CUCTeMbI B IPYTYIO;

co3/iaBaTh COOCTBEHHbIE MMMChMEHHbIE U YCTHBIE COOOIIeHHsI Ha OCHOBe MH(OPMaLIUH U3
HECKOJIbKUX MCTOUHUKOB (DM3MYECKOTO CO/Iep)KaHWs, TyOJWYHO TIpeJCTaB/IsTh
pe3y/bTaThl MPOEKTHOW WM WCC/Ie/[0BATeIbCKON AesITeTbHOCTH, TIPU 3TOM I'PaMOTHO
WCI0JIb30BaTh W3YyYeHHbIN TMOHATUWHBIA armapar u3y4yaemoro pasfena (u3uku u
COTIPOBOXKZATh BBICTYIUIEHHE TIpe3eHTalell C Y4éTOM OCOOEHHOCTeM ayAMTOpUH
CBEPCTHHKOB.



TEMATNYECKOE IVNTAHUPOBAHUE

7 KJIIACC
KosnuecTBo uacoB
No HanMeHoBaHMe pa3/ie/ioB U TeM dnekTpoHHbIe (UG pPoBbIe)
KontposbHble | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypChl
paboThI padoThI
Paszgen 1. ®usuka U eé po/ib B I03HAHMHU OKPY’KalOLero Mupa
bubmuoreka IIOK
1.1 o - 2
V3HKA = HAYKa O TPHpOZe https://m.edsoo.ru/7f416194
bubmiorteka LJOK
1.2 o 2 1
MBHHECKUE BETHHBL https://m.edsoo.ru/7f416194
. bubmiorteka LJOK
1.3 EcTrecTBeHHOHayUYHbIA METOZ, TI03HAHUS 2 1 4
https://m.edsoo.ru/7f416194
Wtoro no pazpeny 6
Pa3pen 2. IlepBoHavasibHbIe CBe/JeHUs 0 CTPOEHUH BelleCcTBa
bubmioreka LJOK
2.1 CrtpoeHue BeljecTBa 1
TPOEHUE BEMECTB https:/m.edsoo.ru/7f416194
99 [IBr>KeHHe 1 B3aUMO/IeCTBUE YaCTHL] 9 1 bubnuoreka IIOK
' BeLeCTBa https://m.edsoo.ru/7f416194
bubmioreka LJOK
2.3 ArperaTHble COCTOSTHHS BeleCTBa 2
P . https://m.edsoo.ru/7f416194
Wroro nio pasgeny 5
Pazpgen 3. /IBvokeHue U B3aMo/leCTBHE TeJl
b K
3.1 MexaHnueckoe ABUKEHHe 3 ubmmotexa LO

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




bubmoreka IIOK

2 n 4 1
3 HEPLHAL, MAcca, TIoTHOCTR https://m.edsoo.ru/7f416194
bubnuoreka IIOK
. . 14 2
3.3 Cuna. Bret cun https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3pgen 4. /laB/ieHue TBEPABIX TeJl, )KUJKOCTEH M ra3oB
41 HaBnenue. Ilepefaua fgaBieHus: TBEpAbIMU 3 bubmmoreka LIOK
' TeJlaMH, )XUAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmoreka LIOK
4.2 JlaBerHe KUAKOCTH > https://m.edsoo.ru/7f416194
bubmoreka IIOK
4, A
3 TMOCGEpHOE JaB e 6 https://m.edsoo.ru/7f416194
44 [elicTBYe )XUAKOCTHU Y Ta3a Ha MOTPYKEHHOe 7 3 bubmoreka IIOK
' B HUX TeJIO https://m.eds00.ru/7f416194
Wtoro 1o paszeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPrus
5.1 PaboTa 1 MOIITHOCTb 3 1 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
bubmoreka LIOK
52 Tpocrhie MeXaHH3MbI > 1 https://m.edsoo.ru/7f416194
bubmoreka IIOK
. M 4 1
>3 EXAHHACCKAT SHEpTAA https://m.edsoo.ru/7f416194
Wtoro no pa3peny 12
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 1

I[TPOI'PAMME




8 KITACC

KonnuecTBo uacoB
HaumeHoBaHMe pa3/e/ioB U TeM JieKTpoHHbIe (1{u¢poBbIe)
Ne n/nn KonTposibubie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBarTe/bHbIE PecypChI
PadoThI pPaboThI
Pazgen 1. TensioBblie AB/IeHUA
. bubmoreka LIOK
1.1 7
CTPOEHI/IG 1 CBOMCTBA BEMIECTBA httDSZ//IIl.edSOO.I‘Ll/7f4181C€
bubnuoreka IIOK
1.2 T 21 1
CTIOBBIE HIPOECCRT > https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 28
Pa3zpen 2. DnekTpruuyecKkue U MarHUTHbIE SIBJICHUS
21 OJIeKTpUYeCcKue 3apsifbl. 3apsyKeHHbIe Tesia 7 1 bubmoreka LIOK
' Y UX B3aUMO/IeliCTBHe https://m.edsoo.ru/7f4181ce
N N bubnroreka LIOK
2.2 IToCTOSTHHBIN 3/1€KTPUYECKUNA TOK 20 2 7 hitps:/m.edsoo.ru/7f4181ce
bubmoreka IIOK
2. M 1 1.
3 ATHHTHDIE ABMICHHA 6 > https://m.edsoo.ru/7f4181ce
bubnuoreka IIOK
24 4
DNeKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Wroro nio pasgeny 37
Pe3epBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOT'PAMME '




9 KJ/TACC

HaumeHoBaHMe Pa3Ae/jioB U TeM

KosmmuecTBO yacoB

OnekTpoHHbIe (UG poBbIe)

Ne n/nn KonTposibubie | IIpakTHueckue
nporpamMMsbI Bcero o0pa3oBarTe/IbHbIE PecypChl
PadoThI pPaboThI
Pazpgen 1. MexaHnnueckue sABJIeHHA
11 MexaHWUeCKoe JIBKEHHUE U CITIOCOObI ero 10 1 bubmoreka LIOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
bubmoteka LJOK
1.2 B3auMogeicTBre Ten 20 1 3
2 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.3 3aKOHbI COXpaHEeHMS 10 3
P https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pasgen 2. MexaHu4ecKHe K0/1e0aHus ¥ BOTHBI
bubnroreka LIOK
2.1 MexaHuueckue KojaedaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 MexaHuuecKue BOHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pa3zpen 3. D1eKTpoOMarHUTHOeE 10J1e ¥ 3/IEKTPOMarHUTHbIE BO/THBI
31 OJIeKTPOMarHUTHOe T10Jj1e U 6 ’ bubmoteka LIOK
' 3/1IeKTPOMAarHUTHbIE BOTHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 6
Pa3znen 4. CBeToBbIe SAB/ICHUS
4.1 3aKOHBI pacIpOCTPaHeHus CBeTa 6 2 bubmmoreka IIOK




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

bubmoreka IIOK
4.2 JIVH3BI ¥ ONITHYECKHe TIPUOOPBI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
4.3 Pa3ioykeHue 6e1oro cBeta B CIIEKTP 3 2 hits://m.edsoo.ru/7f41a4a6
Wroro nio pasgeny 15
Pa3zpgen 5. KBanToBble AB/IeHHUA
bubmoreka IIOK
5.1 Wcnyckanue U rorsionjeHye cBeta arToMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
52 (CTpoeHHe aTOMHOr0 A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka LJOK
>3 FlAepHbIe peakiii 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pa3zpeny 17
Pa3pen 6. IToBTopuTe 1bHO-000011at0I{HIT MOY/Tb
6.1 [ToBTOpeHue 1 0600IIIeHNe COZePIKaHUST 9 ) bubmoreka LIOK
’ Kypca ¢u3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 9
OBLIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOI'PAMME




ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

n/n

Tema ypoka

KonuecTBO 4acoB

Jdara
U3ydeHusl

JJIEKTPOHHbIE

nu¢poBbIe
oOpa3oBarTe/bHbIE

pecypchbl

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHUecKue
padoThI

dusrka — HayKa 0 rpupoje. fBneHus
npupozsl. dusnyeckue BjIeHUs

MexaHuueckue, TeIJIOBLIE,
371eKTpUYeCKre, MarHUTHbIe, CBETOBBIE,
3BYKOBBIE SIBJIEHUS

du3nyecKue BeJUUrHbI U UX Hn3MepeHue

Ypok-uccienosanue "l3mepenue
TeMIlepaTypbl [IPYU ITOMOLLU
JKUJKOCTHOTO TeEpMOMeTpa U aTurKa
TemriepaTypbl"

Kak ¢u3uka u gpyrue ecTeCTBeHHbIE
HayK{ M3yuaroT MpUpojy.
EcTecTBeHHOHAyUHbIM MeTO/, TO3HAHUSI.
Ornucanve GU3NUYECKUX SIBJIEHUN C
TIOMOLBbIO MOJiernei

bubmoteka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienosanue "lIpoBepka
TUIOTEe3bI: 1a/IbHOCTh T0JI6Ta 11apUKa,
TMYIeHHOTO TOPU30HTA/IbHO, TeM




OosibIie, ueM GOJIbITIE BBICOTA MyCKa"

Crtpoenue Benectsa. OmbIThI,

7 OKa3LIBaroIllMie TUCKPeTHOe CTPOeHUe Bubmiorexa LIOK
A He A p p https://m.edsoo.ru/ff09fe0a
BelleCcTBa
8 [BrKeHye yacCTuL] BeljecTsa Bubmiorexa IOK
H Be https://m.edsoo.ru/ff0a013e
Ypok-uccienoanue «OIMbIThI IO
9 HaOJTFOZIEHHIO TEIJIOBOTO PaCIIUPeHust
ra30B»
10 ArperaTHbIe COCTOSTHUS BellleCTBa
B3anMocBs3b MeXXy CBOMCTBaMU
BeIIIeCTB B pa3HbIX arperaTHbIX
11 COZL”}OHHI/IH)E) U UX aTOII\jIHOMOJIEK JIIPHBIM Bubmiorexa HOK
y7Ap https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcOOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
MexaHnuecKoe JBWKEHHe.
12 PaBHOMEpHOe U HepaBHOMEpPHOe Bubmiorexa IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKeHHe
bubmmoreka IIOK
13 CkopocTtb. EIMHUIILI CKODOCTU
p A I p https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu U BpeMeHU ABW)KEHUS Bubmiorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
HNueprus. 3aKkoH UHEPINN.
15 B3a1/11)1\]jo elicTBUe Tenp}?aK IIpyUYMHa Bubmiorexa LIOK
A p https://m.edsoo.ru/ff0a0c10
V3MEHEeHUsI CKOPOCTH JBUKEHUSI TeJl
16 [TnotHOCTS BeljecTBa. Pacuet Macchl u bubmioteka LIOK
oOBemMa TeJsia o ero rIoTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopatopHasi pabota «OmnpeeneHue




IUIOTHOCTY TBEPLOIO Tesa»

Pemienne 3amau o teme "T110THOCTH

bubmoTeka LIOK

18 BellecTa" https://m.edsoo.ru/ff0al123c
Cwuiia Kak XapakTepuCTHKa
19 B3auMo/ielcTBus Tesl. Cula yIpyrocTu.
3akoH ['yka
JlaboparopHas pabota «/3yueHue
20 3aBUCHMOCTH pacTsDKeHUs
(medopMariiu) TIpy>KUHBI OT
TIPUJIOXKEHHOM CUJIbI»
21 Anenue tarorenusi. Cuma TsSOHKeCTU
CBs3b MeX/ly CUJION TSDKECTU ¥ MacCou
22 Tesa. Bec Tesa. PerteHue 3asiau 1o Teme Bubmmorexa TTOK
https://m.edsoo.ru/ff0al1778
"Cuna Tskectu"
73 Cusia TsSOKeCTH Ha [Ipyrux IvlaHeTax. Bbubmoreka LIOK
du3nyecKre XxapakTepUCTHUKU Tl/IaHeT https://m.edsoo.ru/ff0a1502
bubmoTeka 1IOK
24 Vsmeperme ci. JlnHamomerp https://m.edsoo.ru/ff0al8cc
bubmoTeka IIOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrioxeHue IByX CWJI, HallpaB/IeHHBIX I10 bubmmoreka LIOK
OJIHOM TIpsIMOU. PaBHOZEUCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemienne 3amau o teme
"PaBHOzelCTBYIOIIAs cut"
)8 TpeHue CKObXeHUs U TPeHue IOKOs. bubnuoreka IIOK
Tpenuie B ripupoje ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3yueHue bubmorteka LJOK

3dBUCHUMOCTH CUJIbI TPEHUS CKOJIbLXKE€HUA

https://m.edsoo.ru/ff0alcc8




OT CWJIBI ZIABJIEHUS U XapaKTepa
COTIPUKACAIOIINXCST TIOBEPXHOCTEH»

PerreHue 3a/1a4 Ha omipefiesieHHe

30 PaBHOZIEUCTBYIOIEN CUJIbI
PertieHue 3a7iau o temam: «Bec Tesa»,
31 «I'padrueckoe n3o0OparkeHHE CUIT», Bubmorexa [IOK
5 https://m.edsoo.ru/ff0alde0
«Cubl», «PaBHOJeVICTBYOLAs CUT»
KoHTposnbHasi paboTa 1o Temam:
32 «MexaHnueckoe JBrKeHue», «Macca,
IJIOTHOCTb», «Bec Tena», «['padmyeckoe
n300pakeHue cum», « CHIIbI»
33 Mapnenue. CriocoObl yMeHbIIIEHUs U bubsmmoreka IIOK
yBeuueHus JaBleHUust https://m.edsoo.ru/ff0a20a6
34 [asieHve rasa. 3aBUCUMOCTb /laBJIeHUsI Bbubmioreka LIOK
rasa ot o0béma, TeMreparypsl https://m.edsoo.rw/ff0a2376
35 Ilepenaua faByieHUst TBEPABIMY TeJlaMU, Bbubmuoreka LIOK
JKUAKOCTSIMU U razaMu. 3akoH ITackans https://m.edsoo.ru/ff0a25b0
36 [aBieHue B )KUIKOCTU U rase, bubmoreka LJOK
BBI3BAHHOE JIEMCTBUEM CHJIbI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Perrenvie 3as1au o teMe «/laBieHue B bubmoteka LIOK
JKMAKOCTU U raze. 3akoH ITackamnsi» https://m.edsoo.ru/ff0a2826
bubnuoreka IIOK
38 Coobugaroupecs cocyp: https://m.edsoo.ru/ff0a2970
39 I'uapaBvuecKuii rpecc Bubmmorexa TIOK
https://m.edsoo.ru/ff0a3136
40 MaHomeTpsbl. [TopiiiHeBoM KUAKOCTHBIN
Hacoc
41 Atmocdepa 3emmu. [TpuunHeI bubmoteka LIOK




CYIL{eCTBOBaHHS BO3ZYILIIHONW 0060/10YKH
3emu. 3aBUCUMOCTb aTMOC(HEepHOTro
[laBJIeHNs OT BBICOTHI HaJl yPOBHEM MOPSI

https://m.edsoo.ru/ff0a2b5a

bubmoteka IIOK
42 Bec Bo3ayxa. ATMoc(epHoe JaB/ieHue
a bep A https://m.edsoo.ru/ff0a2b5a
43 W3mepeHure aTMOC(hEpPHOTO /1aB/ieHUsl. bubmmoreka LIOK
OmneiT Toppuueu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO0 /1aB/IeHuUs Bubmoreka IIOK
OT BBICOTHI HaJ| YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouj. ATmMocdepHoe bubmmoreka IIOK
JlaB/IeHUe Ha Pa3/IMUHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 Perienue 3azau o teme "ATMocdepHoe
JaBjieHue"
[eticTBHe XUAKOCTHU U ra3a Ha
47 MOrPY’KeHHOe B HUX Tes0. ApxrMezsoBa bubmotexa OK
Py - AP A https://m.edsoo.ru/ff0a3276
cuna
JlaboparopHas paborta «OmnpeeneHue
48 BbITaJl])KI/IBl;IO EI;I CHJIbI el”fmi IoLen Bubmorexa LIOK
B da yrou https://m.edsoo.ru/ff0a33fc
Ha Teso, IOTPy>KeHHOe B KUJKOCTb»
JlabopaTopHasi paboTa 1o Teme
49 «MccnenoBaHye 3aBUCMMOCTU Beca Tejia Bbubmoreka IIOK
B BOJIe OT 00bEMa MOTpy>KeHHOH B https://m.edsoo.ru/ff0a3514
JKAJKOCTb YaCTH TeJia»
bubmmoreka LIOK
50 [1naBaHue Ten nomorexa L
https://m.edsoo.ru/ff0a3a96
JlabopaTopHast paboTa
51 "KOHCTpyHpOBaHKe apeoMeTpa WK

KOHCTPYMPOBaHUe JIOAKU U ONpe/ieieHre




eé rpy30mnoAbEmMHOCTH"

Pemenuie 3asau 1o Temam: «IlnaBaHue

52 cyznoB. Bo3nyxornnaBanue», «/laBneHue Bubmiorexa IOK
. https://m.edsoo.ru/ff0a3654
TBep/bIX TeJl, )KUJKOCTeN U ra3oB»
bubmioTeka 1IOK
>3 Mexamuueckas pabora https://m.edsoo.ru/ff0a3f82
BubmoTeka IIOK
>4 MouHOCTS. EAMHHLE! MOWHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienoBanue "Pacuért
55 MOLL{HOCTH, Pa3BUBaeMOU P NOJbEMeE 1
0 JieCcTHuIle"
56 IIpocTeie MexaHu3MBbI. Phryar.
PaBHOBecue cun Ha pbluare
KonTponbHast paboTa 1o Teme
e «[laBneHue TBepAbIX Te, XXUAKOCTeH U
ra3oB» / Bcepoccuiickasi mpoBepouHast
pabota
Pe3sepBHbIii ypok. Pabora ¢ TekcTamu 1o
=8 TeMme «/laBrieHve TBEPABIX Tel, bubmmoreka IIOK
YKUZKOCTel 1 ra3oB» / Bcepoccuiickas https://m.edsoo.ru/ffOa4ffe
TIpoBepoyHasi pabora
Peiuaru B TexHUKe, OBITY ¥ TIpHUPO/eE.
59 JlaboparopHasi paboTa «};/Iccnpe,qI:)B’ZHHe 0.5 bubmmotexa OK
. https://m.edsoo.ru/ff0a478e
YCIOBUM paBHOBECUsI pblyara»
60 Peruienue 3azau 1o teme «Y c/10BUs bubmmoreka IIOK
paBHOBeCH pblyara» https://m.edsoo.ru/ff0a48a6
61 KosdduimeHT nosesHoro geicTBus 0.5

MexaHu3Ma. JlabopaTopHasi paboTa




«M3mepenue KII/I Hak1oHHOU
IIJIOCKOCTH»

62

Pemmenue 3a7a4 1o Teme "PaborTa,
Mo1HocTs, KITA"

BubmioTeka 1IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi 3Heprusi. KuHetnueckas
Y NOTeHL1abHas SHeprus

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHUsT MeXaHUueCKOu
SHEepruu

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIepuMeHT 110 Teme
"DKCrepuMeHTa/IbHOe Orpe/ie/ieHre
M3MeHeHHsI KWHeTUYeCKOu 1
MOTeHL[Ma/IbHOW SHEePTUM MpHU
CKaTbIBAHUM TeJla TI0 HAK/IOHHOMU
TJIOCKOCTH"

66

KonTtponsHas pabora ro Teme «Pabora u
MOILIHOCTb. DHeprusi»

67

PesepBHbIit ypok. PaboTa c TekcTamu 1o
Teme "MexaHHUUeCKOe JIBKeHue"

bubmoreka 1IOK
https://m.edsoo.ru/ff0a4ee6

68

Pe3epBHbIi ypok. Pabora c TekcTamu 1o
Teme "Pabota. MomHocTs. OHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPO'PAMME
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8 KITACC

Ko/muecTBo yacos JJIEKTPOHHBIe
Ne Jara nudpoBbIie
Tema ypokKa KonTposibHbie | IIpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
OCHOBHBIE M0JIOKeHUS] MOJIEKYJISIPHO-
N bubnumoreka LIOK
1 KUHeTHUYeCKON TeOPUU U UX OMbITHbIe 1
https://m.edsoo.ru/ff0a5256
TO/TBEPIK/IeHHUS
2 Macca 1 pasmep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOr0, )XULKOTO U 1 Bbubmioreka LIOK
ra3000pa3HOT0 COCTOSIHUH BelllecTBa https://m.edsoo.ru/ff0a540e
OOmbsicHeHHEe CBOWCTB TBEPOTO,
4 YKUJJKOTO ¥ Ta3000pa3HOr0 COCTOSIHUM 1
Bell|eCTBa Ha OCHOBeE IT0JIO’KEeHUH
MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUU
5 Kpucrannuueckue 1 amopdHbie Tena 1 Bubmiorexa OK
P P https://m.edsoo.ru/ff0a5800
6 CmaumnBaHUe M KaluUIIPHOCTb. 1 bubmmoreka LIOK
[ToBepXHOCTHOe HaTsKeHHe https://m.edsoo.ru/ff0a5530
7 TeruioBoe paclivpeHue U CKaTue 1 Bubmiorexa OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIieparypsl CO
8 CKOPOCTBIO TeIJIOBOI'O JBUKEHUS 1
YyacCTuUL]
9 BuyTtpennsist s3Heprus. CriocoObr 1 bubmumoreka LIOK
V3MeHeHUs1 BHYTPeHHeU SHeprum https://m.edsoo.ru/ff0a5c60
10 Bupge! Tenionepenaun 1 bubmoTeka LIOK




https://m.edsoo.ru/ff0a6412

Ypok-koHbepeHius "TIpakTrueckoe
HCII0/Ib30BaHHe TeT/IOBLIX CBOMCTB

bubmioTeka LIOK

11
BeLlleCTB ¥ MaTepyasioB B Lie/sax https://m.edsoo.ru/ff0a65c0
sHeprocbepexeHus"

1 KonnuectBo Teniorsl. Y jenbHas bubnmoreka LIOK
TeII0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TersioBoro banaHca. bubnuoreka LIOK
TertooOMeH | TeIJIOBOe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota "VccnesoBanue

14 sIBJIEHUs TeTyIo0OMeHa Mpu bubmmoreka IIOK
CMeIIMBaHWUU X0JIOAHOW U Topsiueit https://m.edsoo.ru/ff0a6a98
BOZBI"
Pacuer KoMuecTBa TENOTHI,

15 HeoOX0/IUMOro /IJIsi HarpeBaHusl Tefa u
BbI/IEJIIEMOT0 UM MPU OXJIXKeHUN

16 JlabopaTopHas pabora "OmnpeziesieHre bubmmoreka LIOK
yZle/IbHOW TeIrI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y e/ibHas TeryioTa bubmmoreka LIOK
CropaHust https://m.edsoo.ru/ff0a7b5a
IlnaBseHue U OTBEp/ieBaHKe

18 KPUCTA/UIMUeCKUX TeJsl. Y enbHas Bubmiorexa OK

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

TeI/10Ta I/1aB/IeHus

19 JlabopaTopHasi pabora "OmnpeziesieHre bubmmoreka IIOK
yZieJIbHOM TeTI0ThI IJ1aB/ieHus Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHZEeHCaLMs. Bubmioreka LIOK
Ucriapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y jenpHast TeroTa Buboreka IIOK




rapoo0Opa3oBaHus U KOH/JeHCalWH.
3aBUCUMOCTh TeMIepaTypbl KUTIEHHUS OT
aTMoc(hepHOro JiaBjieHus

https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTts Bo3gyxa. JlabopaTopHast
pabora "Ornpe/iesieHrie OTHOCUTETLHOU
BJI&)KHOCTH BO37yxa"

bubmioreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pertienrie 3a/1au Ha orpeziesieHHe
B/IA’KHOCTH BO3/[yXa

24

[TpuHLUTIBI pabOThI TEMJIOBBIX
nBuraresieit. [TapoBasi TypOuHa.
[lBuraresib BHyTPEHHETO CTOPAHUS

25

KII[ TenoBoro gsuraress. Teniosele
JIBUATaTesu U 3alliTa OKpYy>Karollen
cpefibl

Bubmoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHs Y TIpeBpallleHus
SHEepPIruy B TEIIOBBIX IIpoLieccax

27

[ToaroroBKa K KOHTPOJIBHOM paboTe 110
TeMe "TerioBble aByeHus. VI3meHeHue
arperaTHbIX COCTOSTHMM BelljecTBa"

bubmoTeka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHast paboTa 1o Teme
"TenuoBble saBjeHus. M3MeHeHue
arperaTHbIX COCTOSIHUM BelljecTBa"

bubmoTeka LIOK
https://m.edsoo.ru/ff0a86ae

29

JnekTpusauus Ten. [IBa poja
3/IeKTPUYECKUX 3apsiioB

30

Ypok-ucciiegoBanue " OneKTpusaLys
Tes UHAYKLUeN U TIpU
COTIPUKOCHOBEHUN"

31

BsaumogencTBure 3apsyKeHHBIX TeJl.

bubmmoreka IIOK




3akoH KysoHa

https://m.edsoo.ru/ff0a87e4

OJieKTpUyeckoe rose. HarpsykeHHOCTb

32 371eKTprUYecKoro moss. [IpuHumn Bubmmorexa T[OK
P - P . https://m.edsoo.ru/ff0a8a0a
CyNepIiO3ULIMU 3JIEKTPUYECKUX TT0JIer
1 Hocurenu snektprueckux 3apsijoB.
OnemeHTapHbIN 3apsia. CTpoeHHe aToMa
34 [TpoBOgHYKY ¥ JY31EKTPUKH. 3aKOH bubmmoreka IIOK
COXpaHeHUs 3JIeKTPUUeCKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Pemmenue 3ajau Ha IpUMeHeHHe CBOUCTB Bubmioreka IIOK
3/IeKTPUYECKHUX 3apsiZioB https://m.edsoo.ru/ff0a90cc
ONeKTPUYEeCKU TOK, YCJIOBUS €ro
36 cyuectBoBaHus. VICTOUHMKY Bubmiorexa OK
i ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUUECKOr0 TOKa
37 [encTBus 3/1€KTPUUeCKOro TOKa Bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "/lelictBue
38 3JIEKTPAYECKOrO T10J151 Ha TIPOBOJHUKU U 1
JIADJIEKTPUKU"
39 ONeKTpUYeCKry TOK B MeTasulax, bubmioTeka LIOK
JKUIKOCTAX Y rasax https://m.edsoo.ru/ff0a9838
40 OneKTpuyeckas Lielb U eé COCTaBHbIe
4acTu
Cwuna Toka. JTabopaTopHas paboTa
41 "VI3MepeHue U peryMpoBaHUe CUJIbI 0.5 Bubmiorexa OK
.\ P pery/mp ) https://m.edsoo.ru/ff0a8bd6
TOKa
OJIeKTpUYeCKOe HarpsKeHue.
p p bubmmoreka IIOK
42 Bonbt™metp. JlTabopaTopHast paboTa 0.5

"3mepeHue U pery/avpoBaHue

https://m.edsoo.ru/ff0a9e14




HarpsokeHus"

CorpoTyrBiieHre TIPOBOAHYKA. Y ie/IbHOe

bubmioreka LIOK

43
COITPOTHBJ/IEHUE BelljeCcTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBUCUMOCTh
44 3/IEKTPHUUECKOr'0 COIIPOTHUB/IEHUS bubmoTeka LIOK
MPOBOJHMKA OT ero AJIVHBI, TJIOL[aIN https://m.edsoo.ru/ff0aa738
TI0IIepeYHOro ceyeHUs U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
45 HarpsbkeHus. 3akoH Oma /711 yJyacTka BuGmiorexa [JOK
P ' ALY https://m.edsoo.ru/ff0aa44a
Lenu
JlaboparopHast pabota "VccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYILEro bubmmoreka IIOK
yepes pe3ucTop, OT COMPOTUB/IEHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HarpsbkeHus Ha pesucrope”
47 ITocnepoBartesibHOe U napasie/bHOe
coeIMHeHUs IPOBOJAHUKOB
JlabopaTopHast pabora "TIpoBepka
48 rpaBU/ia CJIOXKEHUs1 HarlpshKeHWH TIpu bubmmoreka LIOK
[10C/1e0BaTe/IbHOM COeJHeHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTopHast pabora "TIpoBepka
49 TrpaBua JiJisl CUIbl TOKa NPU bubnmoreka LIOK
rapasuiesIbHOM COeMHeHU! https://m.edsoo.ru/ff0aadle
pe3ucTopos”
Perienve 3a1au Ha NpriMeHeHWe 3aKOHA
50 OmMa f/1s1 pa3/iMyHoOro coeiuHeHust Bubmorexa OK
ATAD A https://m.edsoo.ru/ff0aaf8a
MPOBO/IHUKOB
51 PaboTa 1 MOIIHOCTb 3/IeKTPUUECKOT0 Bubmoreka IIOK




TOKa. 3akoH /Ixoys-JleHua

https://m.edsoo.ru/ff0ab124

JlaboparopHast paboTa "Ormpe/ieneHue

52 abOoThI ¥ MOII[HOCTH 37IEKTPUUECKOTO Bubmiorexa OK
P " o P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpUuecKue 1LeTu U TIoTpeOuTe
53 3/IEKTPUYECKON SHEePruu B OBIT Bubmiorexa LIOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 [TocTosiHHBIE MarHUTBI, UX
B3aUMO/IeICTBUE
55 Ypok-uccniegoBanue "VzyueHue nosen bubmmoreka IIOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noJsie. MarHUTHOe 1107J1e
56 3eM/IM M ero 3HaueHue [Jisl )KU3HU Ha Bubmiotexa OK
A https://m.edsoo.ru/ff0acOba
3eme
[ToaroTOBKa K KOHTPOJIBHOM paboTe 10
TeMe "OJIeKTpuYecKye 3aps/bl.
bubmioTeka LIOK
57 3apsKeHHbIe Tesla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMozeucTBusl. [ToCcTossHHBIN
3J1EKTPUUECKUM TOK"
KonTponbHast paboTa 1o Teme
"DneKkTpUueckue 3apsajbl. 3apsKeHHbIe
. bubmioTeka 1IOK
58 TeJja U UX B3aUMOJeUCTBUS.
N . " https://m.edsoo.ru/ff0abea8
[TocTOAHHBIN 3/IeKTPUYECKUM TOK" /
Bcepoccwuiickast ipoBepouHasi paboTa
Pe3epBHbIil ypok. PaboTa c TekcTamu 1o
cq TeMe "TI0CTOSIHHBIN 3/1eKTpUUeCKUi bubnmoreka LIOK

TOK" / BcepoccuiicKkast poBepoYHast
pabora

https://m.edsoo.ru/ff0acdc6




60

OmnsiT Opcresa. MarHuTHoe rose
3/IEKTPUYECKOro ToKa MarHuTHoe moJie
KaTyIIKU C TOKOM

bubmmoreka LIOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHre 3/1eKTPOMarH1uTOB B
TexHuKe. JlabopaTtopHast paboTa
"N3yueHure feliCTBUS MarHUTHOTO TIOJISt
Ha IIPOBOJHUK C TOKOM"

0.5

bubmioTeka LIOK
https://m.edsoo.ru/ff0ac74a

62

O/eKTpo/BUraTe b IOCTOSIHHOI'O TOKA.
Vicnonb3oBaHue 371eKTpojBUraresnell B
TeXHUYECKUX YCTPOMCTBAX U Ha
TpaHcriopTe. JlaboparopHast paboTa
"KoHCTpyupoBaHHe U U3yueHre paboThl
3/IeKTpojBUraresis”

bubmioTeka LIOK
https://m.edsoo.ru/ff0ac86c

63

OnbiTel @apages. 3aKOH
3/IeKTPOMarHUTHOM MHAYKLUMU. [1paBusio
JleHna

64

OnekTporeHepatop. Criocobbl
TIOTyYeHHS /IeKTPUUECKON SHEPTUH.
DJIeKTPOCTaHI[UM Ha BO30OHOB/ISIEMBIX
VCTOYHHMKAX SHEPTUU

65

[ToAroToBKa K KOHTPOILHOM paboTe 110
TeMe "DJeKTpUUeCcKre U MarHUTHbIE
saBjeHus"

66

KontposnbHast pabora o Teme
"DneKTpuuecKre U MarHUTHbIe
SBJIeHUS"

Bubmioreka LIOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHbIH ypok. PaboTa c TekcTamu 1o
TeMe "TerioBble siBeHUS"

bubmoTeka LIOK
https://m.edsoo.ru/ff0acc5e




68

Pe3sepBHbIH ypok. PaboTa c TekcTamu 1o
TeMe "MarHuTHble sBaeHus"

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68

14.5




9 KJ/TACC

JJIEKTPOHHBIe
Jdara b
uudpoBbie
Tema ypoka HU3y4YeHH P
KosnuecTBo yacos oOpa3oBaTe/IbHbI
b
No e pecypchl
n/n
IIpakTHu
KoHTpo/ibHbIE P
Bcero ecKue
padoThI
padoThI
1 MexaHuueckoe ABrwkeHue. MarepuasbHas TOUKa 1
bubmoreka LIOK
Cucrema orcueta. OTHOCUTEIBHOCTb MEXaHUUECKOIO
2 e 1 https://m.edsoo.ru/f
BIDKEHUS
A f0ad474
bubmioreka LIOK
3 PaBHOMepHOe TIpSIMOJIMHEMHOe JIBHKeHHe 1 https://m.edsoo.ru/f
f0ad19a
4 HepaBHoMepHOe nipssMonvHeliHOe fBrKeHne. CpeHss 1
Y MTHOBEHHasi CKOPOCTb
N bubmoreka LIOK
[TpsimoniMHeHOe pPaBHOYCKOPEHHOe JBYKEHHe.
5 Y eKODeHe 1 https://m.edsoo.ru/f
KOpEeHH!
p f0ad8d4
6 CKOpOCTb NPSIMO/IMHEWHOT0 paBHOYCKOPEHHOT'O 1
nBrokenus. ['paduk ckopoctu
JlabopaTopHast pabota "OmnpeziesieHre YCKOPeHUs Tefa bubmuoreka LIOK
7 TIPY PaBHOYCKOPEHHOM /IBU)KeHUU 110 HaKJIOHHOM 1 1 https://m.edsoo.ru/f
IJI0OCKOCTH" fOoadb18
8 CBobopHoe miazieHue Ten. OnbIThl [anmumnes 1




PaBHOMepHOe ABM>XeHUe 10 OKPY>KHOCTH. [Tepuos u

bubmmoreka IIOK

9 . https://m.edsoo.ru/f
yacroTa obpaitieHusi. JIuHeliHasi ¥ yri0Basi CKOPOCTU
f0ael76
10 LleHTpOCTpeMUTE/IEHOE YCKOPEHHE
bubmioreka LJOK
11 [TepBoiii 3akoH HetoToHa. BekTop cusibl https://m.edsoo.ru/f
f0ae612
bubmoreka [IOK
12 Bropoii 3akoH HetoToHa. PaBHOelicTBYO1Iast cusia https://m.edsoo.ru/f
fOae72a
bubmioreka LJOK
13 Tpetuii 3akoH HeroroHa. Cynepriosuiys cuin https://m.edsoo.ru/f
f0ae982
bubmuoreka IIOK
14 Pemrenue 3azau Ha npuMeHeHre 3aKOHOB HbrOTOHA https://m.edsoo.ru/f
fOaeb6c
bubmoreka LIOK
15 Cuia ynpyrocrtu. 3akoH I'yka https://m.edsoo.ru/f
fOaeca2
16 Perienue 3azau o teme «Cusia ynpyroctu»
JlaboparopHast paboTa «OrnipeiesieHre KeCTKOCTH Brbmiorexa [OK
17 https://m.edsoo.ru/f
TIPY>KUHBI» f02ee28
bubmoreka LIOK
18 Cuna TpeHus https://m.edsoo.ru/f
f0af738
bubmioreka LJOK
19 Perienue 3azau o teme «Cujia TpeHUsD» https://m.edsoo.ru/f

fOafa26




JlaboparopHast paboTta "OrnpefienieHue Ko3dduipeHTa

bubmmoreka IIOK

20 S — https://m.edsoo.ru/f
p fOaf8be
Pewenue 3azau o teme "3akoHsl HeroToHa. Cusa Brbmiorexa [OK
21 o —— https://m.edsoo.ru/f
yrpy ) P f0afb8e
bubmoreka LJOK
Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTeHUSI.
22 Y CKODRHIE CBOBOAHOMO Hale https://m.edsoo.ru/f
KOpeHHe CBOOOHOrO NazleHus £0af044
Ypok-koHbepeHLys "[IBUyKeHre Tesl BOKPYT
23 rpaBUTaL{MOHHOrO 1ieHTpa (CosiHeuHast cucTema).
lNamakTrkn"
" bubmioreka LJOK
Pemtenne 3amau o teme "Cua TSKECTH U 3aKOH
24 BCEMUDHOrO TArOTEHMS" https://m.edsoo.ru/f
p f0af5f8
bubmioreka LJOK
[TepBast KocMHueckasi ckopocTb. HeBecoMocTs 1
25 DIV https://m.edsoo.ru/f
MEpEerpyskn f0af33c
PaBHOBecHe MaTepHalbHON TOUKU. AGCOMIOTHO bubmoreka LJOK
26 TBEpoe Tes0. PaBHOBecue TBEPZAOro Tesia ¢ https://m.edsoo.ru/f
3aKperyIEHHON OChbIO BpalljeHusl. f0afe36
27 MowmeHT cumbl. LleHTp TshKeCTH
Pemrenne 3azau 1o teme "MomeHT cuiibl. LleHTp Bubmioreka HOK
28 ecTit” https://m.edsoo.ru/f
TUKECTH £0b02b4
. bubmoreka LIOK
[ToaroTOBKa K KOHTPOJIBLHOH paboTe 1o Teme
29 "MexaHHUeCKOe JIBWKeHHe. B3aumoeiicTBue Ten" huups://m.edso0.0u/f
A ' A £0b0408
30 KontponbHast pabora o Teme "MexaHUueckKoe bubnuoreka LIOK




nBmwkeHue. Bzanmopericteue Ten"

https://m.edsoo.ru/f
fOb06ec

Nmnynsc Tena. IMIynbec cysibl. 3aKOH COXpaHeHus

bubmoreka LJOK

31 . https://m.edsoo.ru/f
VMITyJIbCa. YTIPYroe U HeYTpyroe B3auMO/IelCTBHe
fOb07fa
\ Bubmoreka LIOK
Perienuie 3a/1au 1o Teme "3aKOH COXPaHeHUs
32 A https://m.edsoo.ru/f
yaeea £0b096C
13 Ypok-KoHbepeH1us "PeakTUBHOe [IBUYKEHUE B
TPUPO/JIe U TeXHHKeE"
bubmioreka LIOK
34 MexaHuueckasi paboTa ¥ MOIIIHOCTb https://m.edsoo.ru/f
fOb0a84
bubmoreka [IOK
PaboTa CU/bI TSDKECTH, CUJIBI YIIPYTOCTU U CUJIBI
35 SN https://m.edsoo.ru/f
pe £0b0db8
JlaboparopHast pabota «OmipejenieHrie paboThI CHIIBI
36 TPeHUs IPU PABHOMEPHOM JIBU)KEHUH TeJia 10
TOpPH30HTATLHOM TTOBEPXHOCTH»
37 Cas13b 3Hepruu 1 pabotsl. [ToTeHIMaIbHAsT YJHEPTUsI
. bubmuoreka IIOK
KuneTtnueckasi sHeprus. Teopema 0 KWHETHUECKOM
38 https://m.edsoo.ru/f
SHeprin £0b0C32
39 3aKOH COXpaHeHUsl SHEPTUM B MeXaHUKe
bubmoreka LJOK
JlabopaTopHasi paboTa «/3yueHue 3aKOHa COXPaHEHUS
40 https://m.edsoo.ru/f
SHepruun» fOb12fe
bubmuoreka IIOK
41 KosnebarenbHoe JBM)KeHNE U er0 XapaKTepPUCTUKU

https://m.edsoo.ru/f




f0b1858

3aTyxatoiye KonebaHusi. BeIHyXeHHbIe KoieOaHUsl.

bubmoreka [IOK

42 PesoHAHC https://m.edsoo.ru/f
f0b20f0
43 MareMaThueCcKUi U NMpy>KUHHbIA MassTHUKH
bubmioreka LJOK
YPpok-ucciefoBaHie «3aBUCUMOCTh Tlepro/ia
44 . https://m.edsoo.ru/f
KoJsieOaHUH OT ’KeCTKOCTH MPYKUHBI U MacChl rpy3a»
fOb197a
45 [TpeBpaiiieHre 5Heprum Npu MexaHAUeCKUX
KoyIe0aHUsAX
bubmoreka LIOK
JIabopartopHasi pabota «Orpe/e/ieHre 4aCcTOThI U
46 N https://m.edsoo.ru/f
repro/ia KojiebaHui Mpy>XMHHOTO MasiTHUKA»
fOblaec
JlaboparopHasi paboTa «ITpoBepka HE3aBUCHMOCTU bubmoreka [IOK
47 riepro/ia KojebaHuii rpys3a, Mo/[BeIlIeHHOr0 K HUTH, OT https:/m.edsoo.ru/f
MaccCel Ipy3a» fOb197a
. bubmuoreka IIOK
MexaHuueckre Bo/HbI. CBOMCTBAa MeXaHUYeCKUX
48 BOJIH. [Ipozio/ibHBIE U MT0TIepeyHble BOJHBI Iutps.//m.edsoo. o/t
- P4 P fOb21fe
49 Ypok-koHbepeHIus "MexaHUuecKue BOJHbI B
TBEpI0M Tejie. CelicMrUUecKrie BOMHbI"
50 3ByK. PacripocTpaHeHye v oTpakeHre 3ByKa
51 Ypok-uccnenopanue "HabioeHre 3aBUCUMOCTH
BbICOTBI 3ByKa OT YaCTOThI"
59 I'poMKOCTB 3ByKa U BbICOTa TOHA. AKyCTUUeCKUN
pPe30HaHC
£3 Ypok-koHbepeHLUs "Y1bTpa3ByK U UH(PPa3BYK B Bu6moreka IIOK

NIpUpOJie U TeXHUKe"

https://m.edsoo.ru/f




fOb23ca

[ToaroroBka K KOHTPOJILHOM paboTe 110 Teme "3aKOHbI

bubmoreka [IOK

54 . https://m.edsoo.ru/f
coxpaHeHus1. MexaHUueckre Kosie0aHust U BOJTHbI
fOb25f0
55 KonTponbHast paboTa 1o Teme "3aKoHbI COXpaHEHUS.
MexaHuueckue Kone6aHUst U BOJTHBI"
bubmioreka LIOK
56 OJIeKTPOMarHUTHOe 110J1e. DJIeKTPOMarHuTHbIe BOJIHbI https://m.edsoo.ru/f
fOb2abe
57 CBOWCTBA 3/IEKTPOMarHUTHBIX BOJIH
Ypok-koHbepeHius "11Ikana 3/1eKTpOMarHUTHBIX bubmioreka LJOK
58 BOJIH. VICr0/1b30BaHMe 3/1EKTPOMAarHUTHBIX BOJTH /ISt https://m.edsoo.ru/f
COTOBOM CBs3U" fOb2fe6
Ypok-uccienoBanve "M3yueHue CBOMCTB bubmoreka LJOK
59 3/IeKTPOMArHUTHBIX BOJTH C TTOMOII[bI0 MOOHUTBHOTO https://m.edsoo.ru/f
TenedoHa" f0b2c6e
60 PellieHue 3a/1au Ha orpejiesieHUe YaCTOThI U J/IUHbI
3/1eKTPOMarHUTHOMN BOJTHbI
bubmoreka LJOK
OneKTpoMarHuTHas rnprpoga csera. CKOpoCTh CBeTa.
61 BoJiHOBBIE CBO¥CTBa CBETa Iutps.//m.edsoo. o/t
fob31d0
N bubmoteka LIOK
Ncrounrku cBeta. IIpsiMo/iMHeliHOe pacnipoCcTpaHeHue
62 cBeTa. 3aTMe Co P https://m.edsoo.ru/f
BeTa. 3aTMeHus1 CosHia U JIyHbI
I y f0b3658
bubmioreka LJOK
3aKOH OTpakeHHus CBeTa. 3epKasa. PelieHue 3asau Ha
63 CHEHME 3AKOHA OTDAKe cBeTa https://m.edsoo.ru/f
TIpUMEHeHVe 3aKOHa OTPaKeHUs CBeT
P P f0b38c4
bubmoreka [IOK
64 [Ipenomnenuve cBeta. 3aKOH IpeJIOM/IEHHS CBeTa

https://m.edsoo.ru/f




fOb3aea

[TonHOe BHYTpeHHee OTpa’keHue CBeTa.

bubmioreka LJOK

65 N crionb3oBaHue MOIHOIO BHYTPEHHEI0 OTPayKeHUs B https://m.edsoo.ru/f
OTNTUYECKUX CBETOBOJaxX fOb3c5c
JlabopaTopHast pabota "VcciieioBaHre 3aBUCUMOCTH

66 yIJia TIpeJIOMJ/IeHUs1 CBeTOBOTI'O Jiyua OT yIJia MaJ|eHust
Ha rpaHuLie "BO31yX-CTeka0""

Ypok-koHbepeHius "V cnosib3oBaHye TTOJTHOTO
67 BHYTPEHHero OTpakeHH!sl: CBeTOBO/bI,
ONTHUKOBOJIOKOHHAS CBS3b"
bubmioreka LJOK
68 JIvH3bl. OnTHyeckas Cysia JIMH3bI https://m.edsoo.ru/f
fob3f2c
bubmoreka IIOK
69 [TocTpoeHue M300pakeHU B TMH3aX https://m.edsoo.ru/f
fOb444a
JlabopaTopHasi pabota "Omnpezenenre (GOKyCHOTO Brbmiorexa [OK

70 aCCTOSTHUSL ¥ ONITUYeCKOW CUJIbI cOOMparoreit TH3b1" tps://m.edsoo.ruf
P g parord £0b4206
Ypok-koHbepeH1us "OnTuyeckre TMH30BbIe Bubmioreka LIOK

71 600LL" https://m.edsoo.ru/f
MpHOOPDI fOc0a7e

bubmoreka LIOK

72 I'na3 kak orntvueckas cucrema. 3peHue https://m.edsoo.ru/f

f0b4684

73 Ypok-koH(pepentys "edekTsl 3peHus. Kak
COXPaHUTb 3peHue"

74 Pa3noxeHue 6eoro cBera B CrieKTp. OTBITHI Bbubmoteka LIOK

HproToHa. Cr105KkeHue CrieKTpasbHbIX LIBETOB.

https://m.edsoo.ru/f




Hucriepcus ceeta

f0c0f4c

JlaboparopHast paboTa "OTBITHI IT0 Pa3/I0’KeHUIO
Gesioro cBeTa B CIIEKTP M BOCIIPUSATHIO 1[BETaA

bubmioreka LJOK

75 https://m.edsoo.ru/f
TIpeZIMETOB MPHU UX HaOJII0JeHNH Yepe3 1IBeTOBbIe
fOcOe2a
bunbTpel"
76 Ypok-nipakTUKyM "Bo/IHOBBIe CBOMCTBa CBeTa:
Jvcriepcusi, uHTepdepeHIUs U Audpakius”
bubmoreka LJOK
77 OnsbiThl Pe3epdopga v nyiaHeTapHast Mo/jeslb aToMa https://m.edsoo.ru/f
f0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
bubmoteka LIOK
Ncnyckanue v norsionjeHye cBeta arToMOM. KBaHTBI.
79 Tuseid https://m.edsoo.ru/f
HMHeluaTble CIeKTPhbI f0c14dc
Ypok-nipakTHKyM "Habmo/ieHre CrieKTpoB Bnbmiorexa [OK
80 " https://m.edsoo.ru/f
VICITy CKaHUS £0c1550
bubmoreka [IOK
81 Pazii0akTUBHOCTE U eé BU/bI https://m.edsoo.ru/f
fOc1672
bubmioreka LJOK
82 Ctpoenue aToMHOro szpa. HykioHHas Mozenb https://m.edsoo.ru/f
fOc18ac
bubmuoreka IIOK
83 PapnoakTrBHBIE npeBpaleHus. M130Tormbl https://m.edsoo.ru/f
fOclal4
Cn bubmoreka LIOK
Peruenue 3azau o teme: "PafiioakTUBHBIE
84 https://m.edsoo.ru/f

rpespartieHus"”

fOclb4a




85

[Tepuog nonypacmnaza

Ypok-kKoHdepeHLIYs "PafiioaKTHBHBIE U3/TyUeHHs B

bubmoteka LJOK

86 R https://m.edsoo.ru/f
MpUpO/Je, MeIULINHE, TEXHUKE f0c2176
bubmioreka LIOK
SAnepHble peak M. 3aKOHbI COXPaHEHUsI 3apsiloBOTO U
87 https://m.edsoo.ru/f
MacCOBOI'0 YKCes f0c1c58
bubmoreka [IOK
OHeprus CBsi3U aTOMHBIX sifiep. CBsi3b MacChl U
88 SHEDIUH https://m.edsoo.ru/f
P fOc1d7a
89 Perienue 3azau o teme "AnepHbie peakuyn"
bubmioreka LJOK
Peakiiuu cunTesa u fgenenus sigep. ICTOUHKUKA
90 ste CosHLA 1 3583 https://m.edsoo.ru/f
Hepruu CosHLa U 3BE3 f0c1e88
91 Ypok-kKoH(epeHLus "fnepHas sHepreTyka. JlelcTBus
Pa/IM0AKTUBHBIX U3TyUeHUM Ha XKUBble OPraHU3MbI"
[ToAroToBKa K KOHTPOIBHOM paboTe 110 TeMe bubmioreka LJOK
92 "D/1IeKTpOMarHuTHOE 10Jie. DJIeKTPOMarHUTHbIE https://m.edsoo.ru/f
BOJIHBI. KBaHTOBBIE sIB/IeHUS" f0c223e
KonTponbHas paboTa 1o TeMe "31eKTpOMarHUTHOe
93 rosie. J/IeKTPOMarHUTHbIE BO/THBI. KBaHTOBbIE
SBJIeHUs"
[ToBTOpeHue, 060011eH1e. JTabopaTopHbIe paboTHI 11O Bubmioreka HOK
94 v "BaaunonelicTare " https://m.edsoo.ru/f
Kypcy MMO/IeHCTBYE Tesl f0c245a
bubmoreka IIOK
[ToBTOpEHUe, 0606IIeHHE. PelieHre pacueTHbIX U
95 " " https://m.edsoo.ru/f
KaueCTBEeHHBIX 3a/jau no TeMe "TensioBbie MpoLeCChl
f0c2572
96 IToBTOpeHue, 06001eHye. PelieHre pacueTHbIX U bubnuoreka LIOK




KaueCTBeHHbIX 3aza4 o teme "KII/I TerioBbix https://m.edsoo.ru/f
JiBUraresneun” f0c2a22
[ToBTOpeHue, 060b1IeHe. PellieHre pacueTHBIX U Bbubmoteka LIOK
97 KaueCcTBeHHbIX 3a7ay 1o teme "KII/] 1 https://m.edsoo.ru/f
5/IEKTPOYCTaHOBOK" f0c2b30
[ToBTOpeHue, 060611eHe. JlabopaTopHbIe paboThI 1O Brb/morexa OK
98 " N 1 1 https://m.edsoo.ru/f
Kypcy "CBeTOBbIe sIB/IeHUS 025D
[ToBTOpeHue, 0600611eH1e. PaboTa c TeKCcTaMU 10 Teme Bnbmiorexa [JOK
99 " R 1 https://m.edsoo.ru/f
aKOHbI COXPaHEHHUs] B MeXaHHUKe f0c2d6a
[ToBTOpEHUe, 06061IeHHE. PaboTa C TEKCTaMU 10 TeMe Brb/moreka OK
100 "Koe6 . 1 https://m.edsoo.ru/f
onebaHus ¥ BOJTHBI f0c2e82
[ToBTOpeHue, 06001eH1e. PaboTa C TeKCTaMH M0 Teme Bnbmiorexa [OK
101 " " 1 https://m.edsoo.ru/f
BeTOBbIE SIB/IEHHUS £0c3044
102 [ToBTOpeHue, 060061IeHKe. PaboTa c TekcTamu IO TeMe 1
"KBaHToBas u sifiepHasi ¢pu3nka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







ITPOBEPAEMBIE ITPEJJMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHO¥ OBEPA30BATEJILHOM ITPOT'PAMMbBI OCHOBHOI'O

7 KITACC

OBIIEI'O OBPA3OBAHUSA

Kopg,
MpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero
oOpa3oBaHus

1.1

HCII0J/Ib30BaTh M3yUE€HHbIE TIOHATHUSA

1.2

pa3/1nuaTh ABJIE€HHUA I10 OMMHMCAHUIO MX XdPdKTEPHBIX CBOMCTB U Ha

OCHOBe€ OIIBITOB, IEMOHCTPUDPYIOIIKUX TdHHOE Cl)I/IBI/IquKOG sABJ/IeHHe

1.3

pacrio3HaBaTh TMPOsIBJIeHWe H3yUeHHbIX (PU3MUeCKUX SIB/IeHUM B
OKpY>KarollleM MHpe, B TOM UKCJjle (pu3rvecKre siB/IeHUs B IPUPO/ie,
Mpyd  3TOM TIepeBOAUTH TPAaKTHUEeCKyl 3aJauy B yueOHYIO,
BbI/Ie/ISITh  CYIleCTBEHHblEe CBOMCTBAa (NpU3HAKM) (DU3NUECKUX

ABJICHUN

1.4

OMKMChIBaTh W3y4YeHHble CBOMCTBA TeJl U (PM3MUUYeCcKUe SIBIEHUs,
WCII0/Ib3ysl (M3UUeCKHe BeMYMHBI, MPU OINUCAaHWUM MPaBUIbHO
TPaKTOBaTh (PU3NUECKUII CMBICJ MCIIO/Ib3yeMbIX BeJMUUH, HX
0003HaueHWss W eJVHUIBl (U3NYECKUX BeJWYMH, HaXOJUTb
(opMy/ibl, CBsA3bIBAIOLIME [aHHYIO (DU3UUECKYH0 BeJUUMHY C
JPYTMMH  BeJMUMHAMM,  CTPOUTb  rpaduKd  U3y4YeHHBIX

3aBUCUMMOCTeM (hH3UUeCcKuX BeJIMUrH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, (hr3nuecKre siBJIeHUs U MPOLIeCChI,
WCI0/Ib3ysl M3yueHHble 3aKOHbI, NP 3TOM [laBaThb CJOBECHYIO
(opmMy/IMDOBKY 3aKOHa W 3alMUChiBaThb €ro MaTemMaTuuecKoe

BbIpa)KeHUe

1.6

00BSICHATL (hPU3UUECKHe SIBIeHUSI, TIPOL[eCChI U CBOMCTBA TeJl, B TOM
yuc/le ¥ B KOHTEKCTe CUTyalluid MpPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISIB/ISITb TPUUMHHO-C/I€/ICTBEHHbIE CBSI3W, CTPOUTH
o0bsicHeHre w3 1 — 2 JIOTMUECKHMX IIaroB C Omopoi Ha 1 — 2
M3yUueHHbIX CBOMCTBA (M3UUeCKUX sIBJIeHWH, (H3MUeCKUX 3aKOHa

HJIK 3dKOHOMEPDHOCTH

1.7

peliaTb pacyéTHbIe 3aZjauu B 1 — 2 1elCTBUS, UCTIO/b3Ys 3aKOHbI U

Q)ODMYJ'ILI, CBA3bBIBAIOIIIME (1)H31/I‘-I€CKI/IE Be/IMUMHBI. HAd OCHOBE




aHa/jiM3a yCJOBMSL 3a/lauyM  3aluCbiBaTh KpaTKoe YC/IOBHe,
MO/ICTaB/sATh (U3NUYECKre BeIUUMHbl B (POPMY/bl U TIPOBOJUTH
PacuéTbl, HAaXOAWTb CIPaBOUYHbIE JIAHHBIE, HEOOXOAUMbBIE ISt
pellieHWs1  3ajlay, OLeHWBaTb PpeaTMCTUYHOCTb TOJYyUYEeHHOU

(hr3ruecKoi BeTMUMHbI

1.8

pacrio3HaBaTh Mpo0/IeMbl, KOTOPbIE MOKHO DEIIUTh TPH TTOMOLIH
(u3MYeCKUX MeTO/I0B, B OIMCAaHUM WCC/Ie/JOBaHUSl BbIZE/IATh
TpoBepsieMoe  TIPeANo/oKeHWe  (TUIOTe3y), pas3auuatb |
VMHTepNpeTUPOBaTh IMO/yUeHHbIN pe3ysbTaT, HaXOAUTh OLIMOKU B

X0Je OIlbITa, Ae/1aTh BbIBOJLI IO €ro pe3y/jbTaTdM

1.9

MIPOBO/IUTH OMBITHI 10 HAO/FOZEHUI0 (U3UUECKUX SIBJIEHUN WU
¢bu3nueckKUux CBOWCTB Tel: (OPMY/MpPOBaTh TPOBepsieMbie
MIPeJTIoNIoXKeHrsl, CoOMpaTh yCTAHOBKY U3  TIPeJIO’KeHHOTO

000py/I0BaHusI, 3aTIMCHIBATh X0/ OTBITa ¥ ()OPMYJTUPOBATh BBIBOABI

1.10

BBITIO/THSITh TIPSIMbIE WU3MEPEeHUsI C UCTI0/b30BaHUEM aHa/I0OTOBbIX U
M POBBIX MPUOOPOB, 3aMUCHIBATh TTOKA3aHUsI TPUOOPOB C YUETOM

3a/IaHHOM abCOJTIOTHOM MOTPeITHOCTYA U3MepeHU

1.11

MPOBOJUTh MCC/Ae/JOBaHHWe 3aBUCMMOCTH OJHOM (hr3nUUecKoi
BeJIMYMHBI OT JPYrol C HCIO/b30BaHHEM IIPSMBIX H3MepeHUH,
yuacTBOBATh B IJIAHMPOBAHUM yUeOHOr0 MCC/e/I0BaHus, COOMpaTh
YCTAaHOBKY W BBIMOJHATh WU3MEpPEeHUs, C/iefys MpeasIoKeHHOMY
nnaHy, (UKCUpPOBATh pe3ysbTaThl I[10JyUeHHOM 3aBUCHUMOCTH
(u3NUeCKUX BeJIMUMH B BU/Ie TIPE/IO’KEHHBIX Tab/HL U TpadrKoB,

Ae/1aTb BBIBOABI I10 pe3yJ/ibTaTaM UCC/IeJOBAHWA

1.12

MIPOBOJJUTh KOCBEHHble M3MepeHUsl (M3UUeCKHUX BeUYUH, Clleflyst
Tpe/i/IOKeHHOW WHCTPYKLMW: TP BBINOJTHEHUM U3MepeHUH
cobupaTh 3KCIIepUMeHTa/IbHYH0 YCTaHOBKY U BBIUMC/ISITh 3HaUeHHUe

HCKOMOU BeJIMUUHEI

1.13

cobsroiaTh TIpaBW/Ia TeXHUWKWA Oe3omacHoCcTH Tipu pabore c

nabopaTopHBIM 000pY/J0BaHUEM

1.14

yKa3blBaTh TIPUHLIMIBI JIeHCTBUSI TIPUOOPOB M TEeXHUUECKHUX
YCTPOKWCTB, XapaKTepU30BaTh TPUHIIUITEI [JeHCTBUS WU3YUYEHHBIX
rpubOpOB U TEXHUUECKHUX YCTPOMCTB C TMOMOILBI0 WX OMMCAHUS,
WCIO/Ib3ysl 3HaHUSA O CBOWCTBaX (DM3UUECKUX SIBJIEHUW U

HEO6XO'E[I/IMI:I€ Cl)I/IBI/IIIECKI/Ie 3dKOHBI 1 3dKOHOMEPHOCTHU




1.15

MPUBOJIUTL TIPUMEpPhl (HAaXOAWUTh WHGOPMALMI0O O TpUMepax)
MPaKTUUeCKOr0  WCIO/b30BaHUS  (U3UUeCKMX  3HaHWM B
MOBCEJHEBHON O KU3HU [ji8  obecrieueHus 0e30MacHOCTH TIpH
obpaijeHud ¢ TipubopaMd W TeXHUUECKUMU YCTPOMCTBaMH,
COXpaHeHUs 3/I0POBbSI W COOJIIOJIeHUsT HOPM 3KOJIOTHUECKOTO

TIOBeZIEHUsI B OKPY)Kalollel cpejie

1.16

OCYIL[eCTBJISATH 0TOOP UCTOUHHUKOB MH(OPMaLMK B ceTH VIHTepHeT B
COOTBETCTBUM C 3a/laHHBIM TIOMCKOBBIM 3alipOCOM, Ha OCHOBE
MMEIOIUXCSI 3HaHUW U TIyTéM CpPaBHEHUsl PA3/IMUHBIX UCTOUHHUKOB
BbIZIe/ISITh MH(OPMAL[|IO, KOTOPast SIB/ISIETCS] TIPOTUBOPEUNBON WJTH

MO>KeT ObITh HeJJOCTOBEePHOM

1.17

WCII0/Tb30BaTh rpu BBITIO/THEHU U yueOHBIX 3a/laHul
HAyUHOTIOMYJISIPHYI0 ~ IUTepaTypy (U3WUECKOro CO/ep>KaHus,
CripaBOYHbIe MaTepuasbl, pecypcbl ceTu VIHTepHeT, BaZeTh
npuéMaMu  KOHCIIeKTUDOBaHUS ~ TeKCTa,  MpeoOpa3oBaHUs

vH(MOpMaLY 13 0/IHOM 3HAKOBOW CHCTEMbI B JIPYTYIO

1.18

co37aBaTh COOCTBeHHble KpaTKHe TIHCbMeHHble U YCTHbIE
coobiieHrss Ha OCHOBe 2 — 3 WCTOYHMKOB WH(OpMaLuu
(hbU3KYeCKOro co/iep)KaHusl, B TOM UHC/Ie IyOIMUHO /lefiaTh KpaTKue
Co00I1[eHNsI 0 pe3yJibTaTax MPOeKTOB WK yueOHbIX UCCIe0BaHUH,
MpU 5TOM TPaMOTHO HCIIO/Mb30BaTh W3YUeHHBINM TTOHSATHUMHBIN
anmapar  Kypca  (M3MKH,  COINpPOBOXKJATb  BBICTYIUIEHHUE

ripe3eHTalen

1.19

MpU  BBITIOJTHEHWM  y4eOHBIX TPOEKTOB W UCC/Ie[0BaHUM
pacripefiesiiTh 00S3aHHOCTW B TpyNre B COOTBETCTBUU C
MOCTaB/e€HHBIMM 3a/lauaMH, CJe[uTh 3a BbLITIOJIHEHWEM TijlaHa
JIeHCTBUH, aJeKBaTHO OI|eHWBaTh COOCTBEHHBIH BK/IaJ B
JleATeJIbHOCTb ~ TPYyMMbl,  BbICTpaWBaTh  KOMMYHUKAaTHMBHOE

B3aUMO/IeMCTBUE, YUUThIBasi MHEHKE OKDPY KaroIUX




8 K/IACC

Kopg,
MpoBepsieMoro
pe3y/bTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero
oOpa3oBaHus

1.1

HCII0J/Ib30BATh ITOHATHUA

1.2

pa3/nyaTh ABJIE€HHUA I10 OMMHMCAHWUIO MX XdPdKTEPHBIX CBOMCTB U Ha

OCHOBE€ OIIBITOB, IEMOHCTPDUPYIOLHUX JdHHOE CbI/IBI/IIJECKOE sABJ/IeHHe

1.3

pacrio3HaBaTh TMPOSIBJIeHWe WM3yUueHHBIX (U3NUeCKUX sIBJIEHWUH B
OKpY>KarollleM MHpe, B TOM UKc/ie (hu3ndecKye siBieHUs B TIPUPO/IE,
MpU 3TOM TIEPEeBO/IUThH TPAKTUUYECKYI0 3aZiauy B y4eOHYIO,
BbIJIe/ISITh  CYIl[eCTBeHHble CBOMCTBA (MIpU3HAKMU) (U3NUECKUX

ABJICHUN

1.4

OTKMChIBaTh W3y4YeHHble CBOMCTBA TeJl U (PU3MUYecKUe SIBIEHUs,
UCTOJIb3ysl (U3NUYecKre BeWUMHbl, TIPU OMMCAHWU TPaBUJILHO
TPaKTOBaTh  (PM3UUYECKMM CMBIC HWCIO/Ib3yeMbIX BEJIMUMH,
0003HaueHWss W eJVHUIBl (U3NYECKUX BeJMYMH, HAXOJUTb
(opMy/ibl, CBsA3bIBAIOLIME [aHHYIO (DU3UUECKYH) BeJMUUHY C
JPYTMMH  BeJMUMHAMM,  CTPOUTb  rpaduKd  U3y4YeHHBIX

3aBUCUMOCTeM (h13UueCcKuX BeJIMUrH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, (hr3nuecKrie siBJIeHUs 1 MPOLIeCCHI,
WCIO/Mb3ysl U3yUeHHble 3aKOHbI, MPU 3TOM [laBaTh CJOBECHYO
(opmMy/IMDOBKY 3aKOHa UM 3alMUChbiBaThb €ro MaTemMaTuuecKoe

BbIpa)KeHue

1.6

00BSCHATD (pri3UUYecKre TPOLIeCChl U CBOWCTBA TeJl, B TOM YHCJIe U B
KOHTEKCTe CHUTyalull NpaKTUKO-OPHeHTMPOBAaHHOIO XapakTepa:
BBISIBJISITb TIPUYMHHO-C/IeJCTBEHHbIE CBSI3M, CTPOUTH OObsCHEHHe
13 1 — 2 1oruuecKyx LIaroB € OMOLIbI0 1 — 2 U3yueHHbIX CBOMCTBA

(busnueckux siBeHUH, hr3MUecKruX 3aKOHa WM 3aKOHOMEePHOCTU

1.7

pellaTh pacuéTHble 33/jauu B 2 — 3 [IeMCTBUS, UCTI0/Ib3Ys 3aKOHbI 1
(dopMysbl, CBsi3bIBatoOIMe (QU3MUeCcKue BeJIMUMHBI: Ha OCHOBE
aHa/IM3a yC/I0BUS 3a/lauy 3aKCbiBaTh KPaTKOe YC/IOBUE, BbISIBJISATh
HE/IOCTAaTOK JIaHHBIX [I/Isl PeIleHus 3a/laud, BbIOUpaTh 3aKOHBI U
dhopmynbl, HeobxoUMBIe ZJis €€ pellleHus], POBOJUThL PaCUEThl U
CpaBHMBaTh TIOJyueHHOe 3HaueHWe (U3NUeCKOW BeJWYUHbI C

HU3BECTHBIMH JaHHBIMH




1.8

pacCrio3HaBaThb HpO6JIeMbI, KOTODbIE MOXXHO PELIWTb IMPpU ITOMOIIX
CbI/I3I/II—IECKI/IX METOAOB, HCIIOJIb3yd OIlKMCaHWe HUCCIe40BaHNAd,
BbIAE/IATH rnpoBsepsgemMoe MpeAriojIoKeHue, OL€HUBATb
MMpaBWJIbHOCTb TIIOpPAAKa TIpOBeAeHHUA HCC/Ied0BdAHUA, [Oe/1daThb

BEIBO/IbI

1.9

MPOBOZAUTE OTBITHI TI0 HAOMIOIEHUI0 (U3NUECKUX SIBIEHUHA WJIH
¢bu3nyeckux CBOWCTB Ten: (OpPMYy/JMpOBaTH IpOBepsieMble
MIPeJToNIOXKeHHsI, COOMpaTh yCTAHOBKY U3 TIPeJIO’KEHHOTO

O60py,qOBaHI/IH, OIMIMCBIBATH X0/ OIIbITAd XU Q)OPMYJII/IPOBEITB BBIBO/IbI

1.10

BBITIOJTHSITh TIPSIMble W3MEpPEeHHs] C WCTIOb30BaHUEM aHa/IOTOBBIX
npubOpPOB W  [JaTUMKOB (U3WUUECKUX BeJIMYWH, CPaBHUBATh
pe3yabTaThl W3MEpPeHUH C YuéTOM 3aZlaHHOW  abCOFOTHOM

TOTPeLHOCTH

1.11

MPOBO/IUTh HWCCellOBaHUE 3aBUCHUMOCTH OJHOW  (DU3NUeCcKoi
BeJIMUUHBI OT [IPYyroil C WCMOMb30BaHUEM TMPSMBIX U3MepeHHH:
TJIaHUPOBaTh MCC/IeZioBaHMe, COOHMpaTh YCTAaHOBKY M BBITIO/IHATH
v3MepeHusi, CJjieflys TIpe/iJIo)KeHHOMY TIUIaHy, (UKCHUPOBAaTh
pe3yJIbTaThl TIOJyUeHHOU 3aBUCHMOCTHU B BU/le Tab/uI] ¥ rpadMKOB,

AeJ1aTb BBIBOABI IO pe3y/jibTaTaM UCC/IeJOBAHWA

1.12

MpOBOAWTL KOCBEHHbIE  H3MEPEHHUA Cl)I/IBI/ILIECKI/IX BeJIMYuH:
IJIaHUPOBATb HU3MepeHus, CO6I/IpaTb SKCIIEDUMEHTA/IbHYIO
YCTAHOBKY, Cjaeays HpG,E[IIO)KEHHOfI WHCTPYKLWH, W BBIYUC/IATH

3HaueHHe Be/IMUHHbI

1.13

CO6J'II-O,Z[(:1TL MpaBW/la TEXHUKHU 0e301macHOCTH pr pa60Te C

nabopaTopHBIM 000pY/J0BaHHEM

1.14

XapaKTepru30BaTh TPUHIMILI JeMCTBUS U3YUeHHBIX NPUOOPOB U
TeXHUUECKHUX YCTPOMCTB C OMOPOM Ha WX OIMUCAHUS, UCTIOJIb3Ys
3HaHHS O CBOHCTBaX (U3NUECKUX SBJAEHUM U HeoOXOAUMbIe

(u3nyeckre 3aKOHOMEPHOCTH

1.15

PacCIio3HaBaTb MpOCThIE TexXHHu4yeckue YCTpOﬁCTBa 44
HU3MepUTe/IbHbIE HpI/I60pr M0 CXeéMdM U CXeMdTUUHBIM pHUCYHKaM,
COCTAaBJIATb CXEMBI 3JIEKTPUYECKHUX HEHEfI C roc/jieaoBaTe/JIbHbIM 1
Mmapa/iieJIbHbIM COe€JWHEHHWEM 3JIEMEHTOB, Ppd3/iMdasd YC/IOBHBIE

0003HaueHKs 3/1eMEHTOB 3JIEKTPHUYECKUX U,'enef/'l

1.16

MPUBOJUTL TPUMepbl (HaXOAuUTb WHGOPMALMI0O O TIpUMepax)




MPAaKTUYECKOTO  HCIO/b30BaHUSI  (DU3UUYECKMX  3HAHUM B
MOBCEIHEBHON JKWU3HU [ obecrieueHWss 0e301TaCHOCTH TIpU
obparieHud C mpubOpaMHU U TEXHUUYECKHMMU YCTPOMCTBaMH,
COXpaHeHMst 3/I0pOBbS W COOJIIOJEHWS HOPM 3KOJIOTHUECKOTO

TIOBe/IeHHsI B OKpY>Karollel cpeie

1.17

OCYIIIeCTB/ISATh TIOUCK MH(OpMaIuM (PU3NUECKOro CofepkKaHusi B
cetu VIHTepHET, Ha OCHOBe HMEIOLIUXCA 3HAaHUM UM TYTEM
CpaBHeHUs JIOTIO/THUTETbHBIX HCTOUHUKOB BbI/IE/ISITh
MH(OpMaLMI0, KOTOpasi SIB/sSIeTCS TPOTHBOPEUMBON WM MOXKET

OBbITH HeJJOCTOBEPHOM

1.18

WCII0/Ib30BaTh TIPU  BBITIOJIHEHUM Yy4yeOHBIX 3a/laHMid  HayuyHO-
TIOMYJISIPHYIO TUTePaTypy (H3UUYeCcKOoro cofiep>KaHusi, ClipaBOYHbIe
MaTepuasbl, pecypcbl ceTM VIHTepHeT; BiajeTb IpUéMamMH
KOHCITeKTUPOBaHUsI TeKCTa, TpeoOpa3oBaHus WHGOPMALUM U3

O/THOM 3HAKOBOMW CUCTeMbI B IPYTYIO

1.19

co3faBaTh COOCTBEHHbIE ITUCbMEHHBIE W KpAaTKHe YCTHbIE
coobirienus1, 060611ass MHGOOPMAIUIO U3 HECKOJIBKUX UCTOUHUKOB
(bHU3MUECKOro CO/ep)KaHusl, B TOM YHC/Ie MyOINYHO TIpe/CTaB/IsaTh
pe3y/bTaThbl TIPOEKTHOW WA WCC/Ie[0BATeLCKON /IeTebHOCTH,
Mpd 3TOM TIPaMOTHO WCII0/Ib30BaTh HW3yUYEHHbIA TOHATUHHBINA
armmapar  Kypca  (M3MKHM,  COMpPOBOXKIATh  BBICTYILJIEHHE

rpe3eHTaLyen

1.20

MpU  BBINIOJTHEHUM  Y4eOHBIX TPOEKTOB W UCC/Ie[0BaHUMN
(bu3HMYeCcKUX TMPOLIeCCOB pacripeieNiaTh 0053aHHOCTH B TPYIITe B
COOTBETCTBUM C T[IOCTaB/IeHHbIMU 3afiduaMu, CJIeJuTb 3a
BBITIO/THEHUEM T1/laHa [IeMCTBUM U KOPPEeKTUPOBATh ero, afiekKBaTHO
OlLIeHMBaTh COOCTBEHHBIA BK/IaZi B JeATeIbHOCTb TPYIIIIbI,
BbICTpauBaTb KOMMYHMKAaTHBHOe B3aUMO/IeICTBUe, TIPOSIBIISIS

TOTOBHOCTb pa3pellaTh KOH(IUKThI

9 K/IACC




Kopg
IpoBepseMoro
pe3y/jbTara

IIpoBepsieMble NpeAMETHBIE Pe3y/IbTaThl 0CBOEHHUA 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 0011Iero
o0pa3oBaHusi

1.1

HCII0J/Ib30BATh M3yUE€HHbIE TTIOHATHUSA

1.2

pa3/inuaTh ABJI€HUA T10 OMMMCAHUIO MX XdPdKTEPHBIX CBOMCTB U Ha

OCHOBE OIIbITOB, JIEMOHCTPUPYIOIIUX IaHHOe (PU3NYeCcKoe sIBJiIeHUe

1.3

pacrio3HaBaTh MPOSIBJIEeHWe U3yUeHHbIX (U3NUeCKUX SIBIEHUN B
OKpY>KatoIlleM MUpe, B TOM uncie ¢hu3nuecKyre siBjieHus B IPUPO/e,
MpU 3TOM TIePeBO/IUTh TPAKTUUYECKYI0 3aZiauy B ydeOHYyIO,
BbIZIEJIITh  CYII|eCTBEHHble CBOMWCTBA (MPU3HAKW) (PU3NUECKUX

ABJICHUU

1.4

ONMChIBaTh M3yUeHHble CBONCTBA Tel U (PU3NUECKUe sIBIeHUs,
WCIo/b3ysl (r3uueckKre BeMUMHBI, TIPU OMUCAaHUM TMPaBUILHO
TPakKTOBaTh  (PU3UUECKUM CMBICJ  MCIO0JIb3yeMbIX BeJIMUYMH,
0003HaUeHUss W eAUHHUIBI (PU3NUECKUX BEJIMUYMH, HAXOUTh
(opMynbl, CBsI3bIBalOIIME [JAHHYI (U3UUECKYH0 BEeIUUMHY C
JpYyTMMU  BeIMYMHAMM,  CTPOUTb  rpadvkKu  U3y4eHHBIX

3aBUCUMOCTeN (Pr3UYeCcKUX BeJTMYUH

1.5

XapaKTepr30BaTb CBOWCTBA TeJl, (pr3ruecKkue siBJieHUs1 U TIPOLIeCChl,
UCIIO/b3Yysl U3y4YeHHble 3aKOHbI, IPU 5TOM [jaBaTh CJIOBECHYIO
(opMyIMpPOBKY 3aKOHa M 3aluCbiBaThb €ro MaTeMaTHhyeckoe

BbIDa’>KeHHE

1.6

00BSACHATE (PU3HUECKHe TIPOL[eCChl M CBOMCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CUTyaluil TMPaKTHUKO-OPUEeHTUPOBAHHOIO XapakTepa:
BBISIB/IATh TIPUUMHHO-C/I€[ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
13 2 — 3 JIorMuecKux I1aroB C MOMOIIbI0 2 — 3 U3yUeHHbIX CBOMCTBA

(bu3nyecKux siBIeHUN, GU3MUECKHX 3aKOHA UM 3aKOHOMEPHOCTU

1.7

pelaTh pacyéTHble 3a7auu (OMMUparolyecss Ha CUCTeMy U3 2 — 3
ypaBHEeHUI), MCMOJb3ys 3aKOHbI U (POPMYyJibl, CBsI3bIBAIOIIME
(du3nueckre BeIMUMHBL: Ha OCHOBe aHa/lM3a YCJIOBUS 3a/lauu
3aMMChIBaTh KpPaTKOe YC/IOBHE, BBISB/SATh HeJOCTANOIIMe WIN
n30BITOUHBIE  JlaHHBIe, BbIOMpATh 3aKOHBI W (OPMYJIbI,
HeoOXO/lUMbIe /ISl PellleHus, TTPOBOAUTh PACUETHI U OIIEHHWBATh

pPeaTMCTUUYHOCTD ITOJTYYeHHOI'O 3HAYeHHs q)H3Hq6CKOﬁ Be/IMUYHHBI

1.8

pacro3HaBath MpoO/ieMbl, KOTOpble MOXXHO PELINTb TIPH TIOMOIIA

Cl)I/IBI/IquKI/IX METOJOB, HCIIO/NIb3yd OIIMCdHWEe HKCC/Ie40BdHUSA,




BbIZIeJISITh TIPOBEpsieMOoe TIPe/IN0JI0’KeHre, OLleHUBaTh TIPaBUJIbHOCTh
Topsiika  TIPOBeZieHWst ~ WCCe/IOBaHUsl,  JieJlaTh  BBIBOPI,

WHTEepIPeTUPOBATh Pe3y/IbTaThl HAO/HOIEHUIA 1 OTTHITOB

1.9

MPOBOJJUThL OMBITHI MO HAOMIOAEHHUI0 (PU3NUECKUX SIBJIEHUH WU
(bu3MUeCKUX CBOWCTB TeJI: CAMOCTOSATEIbHO COOMPATh YCTAHOBKY U3
M30bITOUHOTO Habopa 000PYI0BaHKS, OMMCHIBATh XO7, OTIbITA U €r0

pe3y/bTaThl, POPMYIUPOBAThH BHIBO/IbI

1.10

MPOBOAUTE TIPU HEOOXOAWMOCTH CEpPHI0 TIPSMBIX HW3MepeHuUH,
orpeiesisisi CpejiHee 3HaueHUe U3MepsieMol BeuunHbl (hoKycHoe
paccTosiHie cobuparoliiei TMH3bI), 000CHOBBIBATH BLIOOP criocoba

n3MepeHust (M3MepUTeTHLHOro prbopa)

1.11

MPOBOJUTh UCC/Ie/J0OBaHKe 3aBUCUMOCTEN (PU3NUECKUX BeTUUUH C
WCI10/1Ib30BaHHEM MPSIMBIX V3MepeHuit: NJIaHUPOBATh
HCCliefloBaHue, CaMOCTOSITe/IEHO cobuparb YCTaHOBKY,
(buKCUpOBaTh pe3y/bTaThl MOJYUYeHHON 3aBUCUMOCTHU (PU3NUeCKHUX
BelMUMH B BHJe Tabmuiy rpadukoB, jenaTb BbIBOJBI 10

pe3y/ibTaTaM HCC/Ie/JOBaHUS

1.12

MPOBO/UTh KOCBEHHble H3MepeHHs1 (U3NUEeCKUX BeIUUUH:
I/IaHUpOBaTb ~ M3MepeHUsi, cobupaTb  3KCIEepUMEeHTaIbHYI0
YCTAHOBKY W BBIMOHATh H3MepeHus, cjieflysl Tpe/Ji0’KeHHON
VHCTPYKLIMY, BBIYMC/IATh 3HaueHVe BeJWYMHBbI M aHaIu3MpoBaTh
MOJIlyueHHble pe3y/bTaTbl C YY€TOM 3a/laHHOM TOIPelIHOCTH

V3MepeHun

1.13

CO6J'II-O,Z[(:1TL MpaBW/la TEXHUKHU 0e301macHOCTH pr pa60Te C

nabopaTopHBIM 000pY/J0BaHHEM

1.14

pa3/MyaTh OCHOBHBIE TIPU3HAKU U3yUeHHbBIX (DM3UUeCKUX MO/IeTel:
MarepuasibHasi TOUYKa, abCOMIOTHO TBEpJOE Telo, TOYEUHbIH
WCTOYHUK CBeTa, JIy4, TOHKas JIMH3a, T/laHeTapHasi MOZie/lb aToMa,

HYKJ/IOHHas MOJeJ/Ib aTOMHOI'O sA/ipd

1.15

XapaKTepH30BaTh TPUHLMITEI /I€HCTBUSI W3yUeHHBIX TPUOOPOB M
TeXHUYeCKHUX YCTPOWCTB C ONOPOM Ha UX OMNMCaHUS, UCIOJIb3ys
3HaHWSI O CBOWCTBAX (M3NUYECKUX SIBJIEHWH UM HeoOXoJuMble

(r3ruecKrie 3aKOHOMEPHOCTH

1.16

HCIIO0J/Ib30BaTh CXeMbl MW CX€MdTUUHbIe PHUCYHKHW HW3yUE€HHBIX

TEXHUYECKUX  YCTPOMCTB,  W3MEepHUTeNbHbIX  NPHUOOPOB |




TeXHOIOTMUeCKUX MPOLIeCCOB TIPU PellieHNH YuebHO-TpaKTHUeCKUX
3ajlau, OMNTHUECKHWe CXeMbl [JIsi TIOCTPOeHUsT H300pa’keHWi B

IJIOCKOM 3€pKaJjie U CO6HPEHOH.[€I>1 JINH3e

1.17

TPUBO/IUTh TpPUMepPbl (HAaXOAUTh HHGOPMALMIO O TpUMepax)
MPaKTUUeCKOr0  WCIMO/b30BaHUS  (U3UUeCKMX  3HaHUM B
TOBCEJTHEBHON O KU3HU [ji8  obecrieueHus 0e30MacHOCTH TIpU
obpaiieHuyd c mpubopaMu W TeXHUUYECKUMU YCTPOMCTBaMH,
COXpaHeHUs 3/I0POBbSI W COOJIIOJIeHUsT HOPM SKOJIOTHUECKOTO

TIOBeZIeHUsI B OKPYJKatolleld cpejie

1.18

OCYILIeCTBJIAITh TIOUCK WUH(QOpPMaLMM (PU3NUYECKOr0 COZepKaHUs B
cetu VIHTepHeT, caMOCTOsITe/IbHO (hOPMYUPYsi TIOUCKOBBIM 3ampoc,
HaxoAuTb IyTH OIpejeseH’s [OCTOBEPHOCTH TOJyYeHHOU
rvH(pOpMaLMM Ha OCHOBE UMEOIIUXCSl 3HAaHUM U I0MOJTHUTE/IbHBIX

HCTOUYHHUKOB

1.19

WCTO/Ib30BaTh TIPU  BBITIOJTHEHWH Y4yeOHBIX 3a/[aHUi  Hay4yHO-
MONYJ/ISIPHYIO JIUTEPaTypy (PU3MUeCKOro Cofiep>KaHusl, CIIpaBOYHbIe
MaTrepuasbl, pecypcbl ceTu VIHTepHeT; BajeTb MpPUEMaMU
KOHCTIeKTHPOBaHUsI TeKCTa, Tipeobpa3oBaHusi WH(OpPMalLMU U3

O/IHOM 3HAaKOBOU CUCTEMBI B [IPYTYIO

1.20

Co3/1aBaTh COOCTBEHHbIE MUCHbMEHHbIE W YCTHBIE COOOIeHHs Ha
OCHOBe MH(OpPMAaIMM U3 HECKOJIbKMX MCTOYHUKOB (DH3UUECKOT0
cojiep>KaHus, Iy O/IMYHO TPe/ICTaB/ISATh Pe3y/IbTaThl IPOEKTHOM WITH
WCCe/OBaTe/IbCKOM  [IeSITe/TbHOCTA, TIPU  3TOM  I'PaMOTHO
WCIIONb30BaTh HW3YUeHHbIM TMOHSATUMHBIA arrnapaT HW3y4yaemMoro
pa3zena (GU3MKU U COMPOBOXK/AaTh BLICTYIJIEHUE Mpe3eHTalueil ¢

yuéToM 0coOeHHOCTel ayJUTOPUX CBEPCTHUKOB

1.21

NpYA  BBITIOJTHEHWU  yueOHbIX TPOEKTOB U  HCCJ/Ie[JOBaHUM
(hbU3MYeCKUX TMPOLIeCCOB pacIipe/ieiaTh 005S3aHHOCTH B TPYIIE B
COOTBETCTBUM C TIOCTaBJAeHHbIMU 3ajjauyaMd, C/l1eJuTb 3a
BBITIOJIHEHUEM T1/1aHa [ieMCTBUM U KOPPEKTUPOBATh €ro, afleKBaTHO
OLleHMBaTh COOCTBEHHBI BK/IaZ, B /I€STeIbHOCTb TPYIIIbI,
BbICTpPaMBaTh KOMMYHMKaTMBHOE B3aMMO/IEHCTBHE, TIPOSIBJISS

TOTOBHOCTb pa3peliaTb KOH(MIUKTBI




7 KITACC

ITPOBEPAEMBIE 3J/IEMEHTBI COAEP)KAHNSA

Kop
pa3aen
a

Kop

3JIEMEeHTa

IIpoBepsiemMbie 3/1eMeHTHI CO/iep>KaHHs

®U3UKA U EE POJIb B [TO3HAHVYW OKPY>XAROIIE'O MUPA

1.1

®usrka — Hayka O Tipupofe. HABjeHUs TMPUPOABI.
®dusnyeckue  SABJIEHUS:  MeXaHUYecKuhe,  TeIUIOBble,

3JIEKTpUYeCKHe, MAIrHUTHBIE, CB€TOBbIE€, 3BYKOBbIE

1.2

®usnueckue  BeJUUMHBbIL.  V3MepeHue — (pU3NUECKUX
BeJIMUWH. du3nyeckue TIpUOOPBI. [TorpewmHocTs

ru3MepeHU. MexxlyHapo/Hasi CUCTeMa eJMHUIL]

1.3

ECTECTBEHHOHay‘-IHBII‘/JI MeTO/J| IIO3HdHHA: Ha6J'IPOAEHI/Ie,
MMOCTAHOBKA HAYUYHOI'O BOIIpOCAa, BBIABM)KEHHE THUIIOTE3,
SKCIIepUMEHT TI0 TIIpOBEpPpKe THUIIOTE3, 0o0BsCHeHUe

Ha0/IF0JaeMOT0 SIBJIEHUS

1.4

Onucanue GpuU3nUecKUx siBJIHUM C TIOMOILIbIO MoJeiei

1.5

[pakTrueckue paboTh:

VI3mMepeHue pacCTOSIHUM.

Vi3mepeHne 00bEMa XXHIKOCTH M TBEPZOTO TeJIa.
OrpeziesieHrie pa3MepoB MaJibIX Tell.

M3mepeHne TemIiepaTypsl IIPpU IIOMOLLY KUJAKOCTHOI'O

TepMOMeTpa Y laTurKa TemrepaTyphl

I[TEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHNN BEIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepsbl.

OnbIThl, JOKa3bIBalOLMe JUCKPETHOE CTPOEHKE BelleCTBa

2.2

IBwxeHue yactul BeljecTBa. CBsi3b CKOPOCTH JBMXKEHUS

yacTul, C TemrepaTypol. DBpoyHOBCKoe [BUKeHUe,

maddysus

2.3

B3aumogeiicTBUe yacTUL] Bell|eCTBa: NPUTSDKEHUE U

OTTa/IKMBdHHE

2.4

AI‘pEFaTHbIe COCTOAHHA BeIleCcTBa: CTpOeHHe Ta30B,

JKAJKOCTeM U TBEpABIX  (KPUCTA/UIMUECKUX)  TeJl.




B3auMocBs3b MeXxXnay CBOMCTBaMH BelleCTB B Pd3HBIX

drperaTHbIX COCTOAHUAX W HMX dTOMHO-MOJIEKY/IIPHBIM

CTpOeHHEeM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUAHN BOZIbI
[TpakTrueckue paboThI:
OuneHka JuaMeTpa aromMa MeTOJOM  psfoB  (c
26 rcrosib30BaHrueM dotorpaduii).

OnbIThI TI0 HAOTIO/IEHUIO TETIJIOBOTO PACIIMPEHMs T'a30B.
OmnbIThl TI0 0OHAPY>KEHUIO JEUCTBUSI CHJT MOJIEKY/IIPHOTO

TMPUTSDKEHWA

IBIDKEHUE Y B3AMMO/JIEVICTBUE TEJT

31 MexaHnueckoe JBYKeHue. PaBHOMepHOe 51
. HepaBHOMEpPHOe [IBKeHUe
3. Ckopocte. CpenHssi CKOpPOCTb IIPU  HepaBHOMEpPHOM
. JIBIDKeHUU. PacuéT ryTu U BpeMeHU [IBUKeHUs!
fIBneHne nHepLMK. 3aKOH MHepLMU. B3anmopelicTBre Ten
3.3 KakK IpUYMHa U3MeHeHHs CKOPOCTHU JBWKeHus Tesl. Macca
KaK Mepa UHepTHOCTH Tesa
34 [TnotHOCTE BeljecTBa. CBfI3b IUVIOTHOCTU C KOJINUECTBOM
' MOJIEKYJI B e/JUHHIIe 00BbEMA BeIeCcTBa
3.5 Cuna Kak XxapakTepuCTHKa B3auMO/IeHCTBUS Tell
36 Cuna ymnpyrocty U 3akoH ['yka. M3mepeHue cuibl C
. TIOMOLLIBI0 IMHAMOMeTpa
3.7 fIBneHne TAroreHus u cuia TsokecTH. Chja TS)KeCTH Ha
. Jpyrux riaHerax. Bec tena. HeBecomocTh
38 Cuna TpeHusi. TpeHue CKOJIb)KeHUSI U TpeHue II0KOS.
. TpeHue B IpUpPOZie U TEXHUKE
3.9 CrnoxxeHue CuUJ/I, HafpaB/eHHbIX MO OJHOW NPSIMOM.
. PaBHOzeliCTBYOIIas CUJT
[pakTrueckue paboThI:
OripeziesieHie  CKOPOCTM ~ pPaBHOMEPHOTO  JIBWKEHUs
3.10

(mapyka B JKUIKOCTH, MOZEMH  3JIeKTPUYeCKOTro
aBTOMOOMIsT U Tak [janee). OmnpenesneHne cpeaHeir

CKOPOCTH CKOJIb>KeHHsI OpPyCKa UM [IapHKa M0 HAKJIOHHOU




niockoctu. OripesiesieHWe TIJIOTHOCTA TBEPJOTO Tena.
OMmbBITEI, AE€MOHCTPUPYIOIIME 3aBUCUMOCTh paCTsDKeHUS
(medopmariin) TIpy>KUHBI OT MPUIOKEHHOW CUTbI. OTIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbl  TpeHUs
CKOJIBXKEeHHSI OT Beca TeJla U XapaKTepa COMpPHUKaCaroIIuxCs

MOBEePXHOCTeH

dusnuyeckue SsIBJIeHUs B npupoje: rnpyuMepbl OBHMXKEHHUA C

3.11 pas3/IMYHBIMHA CKOPOCTSIMM B JKMBOU U HEXWBOMW NPHUPOJE,
JleVICTBYE CUJIbI TPEHUS B IIPUPO/E Y TeXHUKE
3.12 TexHUUYeCKre yCTPOWCTBA: JMHAMOMETD, MOJIINITHUKN
IABJIEHUE TBEPBIX TEJI, )KUIKOCTE 1 TA30B
il HaBnenue TBEpAoro Ttena. CriocoObl yMeHbIIEHUs U
' yBeJIMUeHUs /1aB/IeHus
49 HaBneHue rasza. 3aBUCUMOCTh JIaBJIeHUs Ta3a OT 00BEMa,
. TeMIlepaTypbl
43 ITepesava faBieHuss TBEPABIMU TeJlaMU, KULKOCTIMH U
' rasamu. 3akoH Ilackans. [IHeBMaTHUeCKye MalllvHbI
3aBUCUMOCTh ~ /IaBJIeHUS]  >KAAKOCTA  OT  TJIyOWHBI.
4.4 I'mapocratnueckuid napagokc. CooOlliaroiyecs: CoCy/bl.
I'nppaBnyueckue MexaHU3Mbl
Atmocdepa 3emnn U atMocdepHoe faBieHue. [IpUUnHEI
s CYIL[eCTBOBAaHUS BO3AYIIHON 000/10uki  3emMu. OrbIT
' Toppuye/ii. 3aBUCHUMOCTb aTMOC(EpHOTO [aBleHUsI OT
BBICOTHI HaJ| YDOBHEM MODS
46 N3mepenue atMoctepHoro JapieHusi. IIpubopsl  asist
' M3MepeHusl aTMOC(epHOro /laB/ieHust
47 JleiicTBHe XKUIKOCTH U ras3a Ha IOIPY’KEHHOe B HUX TeJIO.
' BriTankuBaronias (apxumeoBa) cuia. 3aKkoH Apxume/ia
4.8 [1naBanue Ten. Bo3myxoriaBaHue
[pakTryeckue pabOThI:
VccnenoBaHue 3aBUCMMOCTH Beca Tesla B BoZie OT 00bEéMa
4.9

MOTPY)KEHHOW B JKUAKOCTb 4acTh Tesa. OrnipezeneHue
BbITAZKMBAlOIlel  CU/bl, [JeHCTByIOllled Ha  TeJo,

NOTPY>KEHHOEe B KMAKOCTb. IIpoBepka He3aBUCHMOCTH




BbITA/IKMBAIOIe CWIbl, [JeHCTBYIOlLled Ha Telo B
JKUJIKOCTH, OT Macchl Tesna. ONbIThI, JeMOHCTPUPYIOLLINe
3aBUCUMMOCTb BBITaJIKMBAIOIEN CUJbl, [eHCTBYIOLeH Ha
TeJI0 B >KUJKOCTH, OT 00bEMa MOTPY>KEHHOU B >KUIKOCTD
YaCTH TeJja U OT IJIOTHOCTH XKUAKOCTU. KOHCTpyrpoBaHue
apeomeTpa WIA KOHCTPYUpPOBaHUe JIOAKU U OIlpefiesieHue

eé rpy3onoabEMHOCTH

dusnueckue siBleHUs B IPUPOZe: BIUsIHUE aTMOC(HepHOro

4.10
JlaBJIeHYs] Ha )KUBOW OpraHu3M, IJlaBaHUe PbI0
TexHUuyeckre yCTpOMCTBa: COOOLIAIOLIMECs COCYAbI,
A1l YCTPOMCTBO  BOJOMPOBOZQA, THJPaBINUYeCKUN  TIpecc,

MaHoMeTp, OapomeTp, BBICOTOMep, MOPIIHEBOM HAcoC,

apeoMeTp

PABOTA, MOIIHOCTDb, DHEPI'IA1

5.1 Mexanuueckasi pabora
5.2 MexaHnueckast MOLLIHOCTb
3 [lpocTele  MeXaHW3MBL:  pblyar, O/I0K, HaK/JIOHHAas
. MI0CKOCTh. [IpaBuio paBHOBeCHs! pblyara
5.4 [TprMeHeHMe MpaBW/ia paBHOBeCHs pbluara K 010Ky
«30J10TO€e TIpPaBUIO» MeXaHUKU. KoadduimeHT rose3Horo
5.5 JeCTBUST MeXaHW3MOB. [IpocTble MeXaHu3Mbl B OBITY H
TeXHUKe
5.6 [ToTeHLManbHas SHEPryY TeJa, OAHATOr0 Haf, 3eMIén
5.7 KuneTtnueckas sHeprus
e g [TonHasi mexaHWyecKasi SHeprusi. 3akKOH HW3MeHeHUs U
' COXpaHeHUsl MeXaHUUeCKOW SHepruu
[pakTrueckue paboThI:
Onpepenenvie paboThl CUIbI TPEHUS] TP PaBHOMEPHOM
5 9 JBIDKEHUM Tejla TI0 TOPU3OHTAJbHOW IIOBEPXHOCTH.
. WccnefoBaHue yc/ioBUid paBHOBecCHs pbluara. 3mepeHue
KII[ Hak/JOHHOM IIJIOCKOCTH. l3yueHue  3akoHa
COXpaHeHUs MeXaHUUeCKOW SHepruu
5.10 dusnueckue siB/ieHUs B TIPUPO/e: Pblyary B Tejie uesoBeka
5.11

TexHWueckMe yCTPOMCTBA: pblyar, MOJBWKHBIA U




HeHOABH)KHbIﬁ 6J'IOKI/I, HAKJ/JIOHHAsA IIJIOCKOCTB, IIPOCThIE

MeXaHU3MbI B ObITY

8 KJ/TACC
Kop K
pa3pen oA IIpoBepsiemble 3/1eMeHTHI CO/iep)KaHUsA
3/IeMeHTa
a
TEITJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJIOKEHHSI ~ MOJIEKYJ/ISIPHO-KMHETUYeCKOH
61 TeOpUM CTPOEHUs BellecTBa. Macca U pa3mepbl MOJEKYII.
' OnbITel, MOOATBEPXKAAIOIIME  OCHOBHBbIE  TIOJIOXKEHUS
MOJIEKY/ISIPHOKMHETUYECKOW TeOPUU
6. Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSIHUMN
' BeljecTBa. Kpucrannmyeckue u amopdHble Tesa
63 OOmbsicHeHHEe CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX Te Ha
. OCHOBE T0JIO’KEHUM MOJIeKY/IIPHOKUHETUYECKOU Teopru
6.4 CmauuvBaHMe Y Kanu/UIsIpDHbIE SIBJIEHUS
6.5 TerioBoe pacipeHue U cxarve
66 Temnepatypa. CBsI3b TemriepaTypbl CO  CKOPOCTBIO
6 . TEeT/JIOBOTO /IBW)KEHUST YaCTHUL]
6.7 BHyTpeHHsiss 3Heprus. CriocoObl W3MeHeHHs BHyTpeHHei
' JHEPTHUU: Terionepesiada v COBepIeHre PabOoThI
6.8 Bugpl Temnsonepesaun: TeIUIONPOBOJHOCTb, KOHBEKLMS,
. v3jlyyeHue
6.9 KosinuecTBO TerioTsl. Y jenbHas TerioéMKOCThb BelljeCcTBa
TertooOMeH ¥ TerIoBOe paBHOBecHe.  YpaBHeHHe
6.10
TeryIoBoro OanaHca
611 [InaBneHne W OTBepjeBaHMe KPUCTa/UIMUECKUX BeL[eCTB.
' Y nenbHas TernsioTa niaB/ieHUs
[Tapoobpa3oBanue u KoHzeHcauusi. Vicmapenue. Kunenue.
6.12 YpaenpHasi  Teryiora  TapooOpa3oBaHMs.  3aBUCHUMOCTH
TeMIepaTypbl KUTIeHUs1 OT aTMOC(HepHOro JiaBieHus




6.13

BrnaxxHocTs Bo3ayxa

6.14 OHeprus TOIVIMBA. Y ie/ibHast TeryioTa CropaHus
[MpuHIMIb paboTh! TeruioBbIX ABurarenei KI1/ TerioBoro
6.15 nBuraressi. TeryioBble ABUTaTe/d W 3allldTa OKPY’Karollleu
cpe/ibl
3aKOH COXpaHeHMsI W TpeBpallleHusi SHEePrUy B TeIIOBbIX
6.16
riporjeccax
[TpakTrueckue paboThI:
OnbIThl 110 0OHApPY)KEHUIO AeWCTBUSI CHJI MOJIEKYJISIPHOTO
TIPUTSDKEHUSI.
OnbITEl 10 BHIPALLMBAHUIO KPUCTA/IJIOB TTOBAapEHHOW COJU
WM caxapa.
OnbIThl TI0 HAO/IOEHUIO TEIJIOBOTO pacCIIMpeHHsi T'a30B,
JKUJKOCTel U TBEP/BIX TeJl.
OnpepienieHye faBeHus BO3yXa B Oa/yIOHe IITIPHIIA.
OnbITel, [Je€MOHCTPUPYIOLME  3aBUCHUMOCTb  JaBeHUs
BO3/IyXa OT ero 00b&Ma U HarpeBaHUsl WK OXJIaXK/eHUS.
[TpoBepka THUIOTe3bl JMHEWHOM 3aBUCUMOCTHM JJIUHBI
6.17 CTO/IOMKA JKUIKOCTH B TEpMOMETPUYECKOW TpyOKe OT
TeMIiepaTyphbl.
HabmtofieHne uW3MeHeHUsI BHYTDeHHEW OSHepPruu Tejla B
pe3y/bTare Terionepeiau U paboThl BHEIIIHUX CHJI.
WccnemoBadre SIBJeHUS] TerjiooOMeHa TP CMeIIMBAHUU
XOJIOJHOW Y TOpsSiuel BOJbI.
OmnpefienieHe KOMMUeCTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
TIpY TeryiooOMeHe C HarpeTbIM MeTa/Tn4eCKUM LIWTUHPOM.
OrnipepenieHre yzieIbHOW TEIJIOEMKOCTH BeleCTBa.
VccnepoBanue nporjecca ucrapeHus.
OrnpefienieHe OTHOCUTE/ILHOU B/Ia&YKHOCTH BO3ZyXa.
OmnpeienieHre yiebHOM TEMJIOTHI T/IaB/IEHUS JIb/A.
®usnueckue sBJEHUS B TPUPOZE: TOBEPXHOCTHOE
6.18

HaTsDKeHWE U KallWJIAPDHbIE ABJIEHWA B IIPDUPOJe, KPUCTAJI/IbI

B Mpupofie, u3nyueHue CosiHIA, 3aMep3aHue BOJI0EMOB,




MODpCKHe 6PI/IBBI; O6p830BaHI/Ie POCEI, TYMaHa, Hes, CHera.

6.19

TexHuueckre  yCTPOWMCTBA:  KalW/UISAPbl,  TpPUMepHI
WCTIO/b30BaHUSl KPUCTAIIOB, >KUAKOCTHBIA TEpMOMeTD,
JlaTUMK TeMIlepaTypbl, TEPMOC, CUCTeMa OTOIIEHUS JOMOB,
TUTPOMETPhI, TICUXPOMETp, IapoBasi TypOWHa, [BUraresb

BHYTPEHHET0 CrOPaHUsl.

SJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHUA

7.1 OJiekTpusaLus Tes. [IBa pozia 3/IeKTpUUeCcKrx 3apsiZioB
B3auMmogeiicTBUe  3apsbKeHHbIX —Tesl.  3akoH — KysoHa
7.2 (3aBUCHMMOCTb CUJIbI B3aUMO/IENCTBUSI 3apsDKEHHBIX Tesl OT
Be/IMUMHBI 3apsiZIOB U PaCCTOSIHUSL MEX/y TelaMU)
OnekTpyuyeckoe T1osie. Harnpspk€HHOCTb  371€KTPUYecKOoro
7.3 nosis. [IpUHLMN CynepriosvLuu 3/1eKTpUUecKUx rosied (Ha
KaueCTBEHHOM YPOBHe)
Hocutenn  snekTpuueckWx  3apsiioB.  O/eMeHTapHbIN
7.4 snekTpuyeckuii 3apsii. CtpoeHwe atoma. [IpoBogHMKM U
JIA3/IeKTPUKU
7.5 3aKOH COXPaHeHUs 3/IeKTPUUYeCKOro 3apsja
76 OneKTprYecKum TOK. Ycnosus CylLleCTBOBaHUs
. 3/IeKTPUYECKOr0 TOKa. VICTOUHMKU MMOCTOSIHHOTO TOKa
. [elicTBYS 3/1€KTPUUECKOT0 TOKa (TeruioBoe, XWUMHUUeCKoe,
' MarHuTHOE). DJIEKTPUUeCKUM TOK B )KUJKOCTSAX U ra3ax
- OsekTpuyeckas Uenb. Cujaa TokKa.  O/eKTpUueckKoe
. HaripsbkeHve
79 CormnporvBrieHHe TPOBOJHUKA. Y[ie/IbHOe CONpPOTUB/IEHVE
. BelllecTBa
7.10 3akoH Oma /1j1d yyacTKa Lernu
[locnenoBatebHOE M MapajulejibHOE  COeZIUHEHUe
7.11
MPOBO/IHUKOB
PaboTa 1 MOIITHOCTB 3/IEKTPUYECKOTr0 TOKa. 3aKoH [Ikoyis —
7.12
JleHuja
7.13

OneKTpuuecKre 1ed U TOTPeOWTeNn 31eKTpPUUecKon




SHEpruu B 6bITy. KOpOTKOE 3dMbIKdHHE

ITocTosiHHBIE MArHUTEL. B3aI/IMO,£[eI‘/JICTBI/Ie TTIOCTOSAHHBIX

7.14
MarHvTOB
MaruuTtHoe 1iosie. MarHuTHOe 1noJie 3eM/IM U ero 3HaueHue
7.15
JUISL )KA3HU Ha 3emiie
216 OneiT Jpcresa. MarHUTHOe TiOJie 3JIEKTPUYECKOTO TOKa.
‘ [IpumeHeHVe 371eKTPOMarHUTOB B TEXHUKE
[elicTBe MarHUTHOTO IO/ Ha TIPOBOJHUK C TOKOM.
217 OJIeKTpo/IBUrarTesib TIOCTOSIHHOIO TOKa. Vcrosib3oBaHue
' 3/IeKTpO/IBUraTesiell B TeXHUUEeCKUX YCTPOMCTBaX M Ha
TpPaHCIOpTe
218 Onbitel ®apajgesi. SIBneHue 371€eKTPOMarHATHOM WHIYKLIAU.
. ITpaBwusio JleHna
OnekTporeneparop. CriocoObl TIOMy4eHUs 3/1eKTPUUeCKOn
7.19 SHEeprum. OJIEKTPOCTaHLIUU Ha BO300HOBJISIEMBIX
HWCTOYHUKAX SHEpruu
[TpakTHueckue paboThI:
OnbIThl 110 HAOTIOEHUIO JIEKTPU3ALIUN TeJT UHAYKLIEH U
TPU COTPUKOCHOBEHUU.
WccnepoBaHue  [eWCTBUSL  3/1€KTPUUYECKOTO TIOJIsI  Ha
TPOBO/IHUKY U IU3JIEKTPHKH.
Cbopka ¥ TIpOBepkKa pabOThI 3/IEKTPUUECKOW  IIeru
MOCTOSTHHOTO TOKa.
V3mepeHue U peryupoBaHUe CUJIbI TOKa.
7.20

Vi3mMepeHUe 1 peryivMpoBaHye HamnpsyKeHUsl.

WccnenoBanue 3aBUCMMOCTH CWIbI TOKa, WAYIIEro uepe3
Pe3nCTop, OT COMPOTUB/IEHUSI PE3UCTOPA U HAIpsUKeHUs Ha
pesucTope.

OnbIThI, €MOHCTPUPYIOIIE 3aBUCUMOCTh 3/IEKTPUUECKOT0
COTIPOTHB/IEHUS] TIPOBOJHUKA OT €ro [JIMHbI, TUIOMIAgu
TIOTIepeYHOro CevyeHusl ¥ MaTepuasna.

[lpoBepka mMpaBWia  C/IOXKEHUsI  HalpsDKeHWM  Tpu

110CJ/1eJ0BaT€/IbHOM COeMHeHH ABYX pe3nCTOPOB.




[IpoBepka mpaBw/ia AJi1 CWIbl TOKA IPU MapaienbHOM
coeIMHeHUU Pe3uCTOopOB. Ornpepnenenue paboThI
37IeKTPDUUECKOT0  TOKa, HWAYLIero yepe3  pe3UCTOP.
Ornpepennenue MOILIHOCTH 3JIeKTPUYECKOr0 TOKa,
BbIZle/IIleMOM Ha pe3ucTope. VcciefjoBaHue 3aBUCMMOCTH
CU/bI TOKA, UAYLIEro yepe3 jIaMIIOUKy, OT HallpsUKeHUs Ha
Hen. Ormpepenenne KIIJ] nHarpeBatensa. VccienoBaHue
MarHUTHOTO B3aMMOJIEUCTBUSL TIOCTOSIHHBIX MAarHUTOB.
VI3yyeHrie MarHUTHOTO MOJIs1 IOCTOSIHHBIX MarHUTOB MIPU UX
o0beuHeHUW U pa3feneHuu. VccienoBaHue [JeMCTBUS
3/7IeKTPUUECKOr0 TOKa Ha MAarHATHYK CTpesKy. OIbIThI,
JIeMOHCTPUPYIOLMe 3aBUCHMMOCTb CHUJIbI B3aWMOJENUCTBUS
KaTyIIKM C TOKOM U MarHUTa OT CWJIbl TOKA M HalpaB/eHusl
TOKa B Karyuike. VI3yueHue [ieiiCTBUSI MarHUTHOT'O MOJISI HA
TIPOBO/THUK C TOKOM. KOHCTpyHpOBaHMe U n3yueHHe paboThI
snektpogsuratens. Iamepenue KI1/] snekTpoaBuraTesibHOM
yCTaHOBKU.  OmBITBI N0  MCC/Ie[0BAHUIO  SIBJIEHUS
3/IeKTPOMAarHUTHOW WHAYKLWW: UCC/Ie[0BaHUe H3MeHeHWH

3HaUeHUA U HallpaB/IEHWA MHAYKIJHOHHOI'O TOKd

7.21

dusnyeckue sIB/IeHUS B PUPOJIe: 37IeKTpUUeCcKye siBJieHs B
aTMocdepe, 31IeKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
rosie 3eMsid, Apelid MOJOCOB, POJib MarHUTHOTO TIOJS /ISt

JKHU3HU Ha 3€MJ'I€, MOJIApHOE CUsAHUE

7.22

TexHWueckre yCTPOMCTBa: 3JIEKTPOCKOI, —amrepMeTp,
BO/JIbTMETP, PeoCTaT, CYETUMK 3/1eKTPUUECKOW SHepruu,
3/1eKTPOOCBETUTE/IbHbIE nprbopHl, HarpeBaTe/bHble
3JIEKTPONPHUOOPHI (npumepsr), 371eKTpUUecKue
rpelOXpaHUTeNM,  3/eKTPOMarHuT,  3JIeKTPOJBUTaTe/lb

MMOCTOAHHOI'O TOKA4, reHepaTop IMOCTOAHHOI'O TOKa

9 K/IACC




Kopg Kopg
[IpoBepsiemMble 3/1eMeHThI COZepyKaHUs
paszena 5/IeMeHTa
MEXAHUWYECKUE ABJIEHUA
8.1 MexaHuueckoe  ABWKeHHe. MarepuanbHasg ~— TOYKa.
' CucremMa orcuéra
8.2 OTHOCUTETBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMepHOe MpsIMOJIMHEHOe JBWKEeHNe
HepaBHOMepHOe TipsiMO/MHeNHOe ABwkKeHue. CpefHss U
8.4 MrHOBEHHass CKOPOCTb Teja IIPU  HEpPaBHOMEPHOM
JIBUPKEHUU
8.5 YckopeHue. PaBHOYCKOpeHHOe MPSIMOJIMHEHOE [IBHKEHHEe
8.6 CBobopHoe magenue. OnbITel ["amues
PaBHOMepHOe [BUKeHUWE TIO OKpPYKHOCTU. Ilepuon wu
8.7 yactota oOpaiieHus. JIuHeWHass W yrjoBasi CKOPOCTH.
LleHTpOoCTpeMHUTe/IbHOE YCKOpeHHe
8.8 [TepBnIii 3akoH HbrOTOHA
8.9 Btopoii 3akoH HetoTOHa
8 8.10 TpeTuii 3akoH HbroTOHa
8.11 [TpuHLMIT CyTepIrio3ULIMU CUJT
8.12 Cwuiia ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHHs: Cula TPEHUS] CKOJIbXKEHUSs, Chjla TPEeHUs
' TOKOS$1, APyTUe BUbI TPEHUS
8.14 Cuia TSDKeCTU M 3aKOH BCEMHDHOIO  TATOTeHUS.
' YckopeHre CBOOOIHOTO MaieHUsT
8.15 [erxkenue nnaHeT BOKpyr CosHua. Ilepas kocmuyeckas
' cKopocTb. HeBecoMOCTb 1 Tieperpy3ku
8.16 PaBHOBecre MaTepua/sbHOW TOUKHA. AOCOJIFOTHO TBEpAOe
' Tesno
8.17 PaBHOBecue TBEpAOro Tena C 3aKpeIuIeHHOW OChIO
' BpaijeHus. MomeHT cuibl. LleHTp TsbkecTu
8.18 Nmnysnibce Tena. VIsMeHeHre uMiyJibca. VIMITy/ibC CUJIbI
8.19 3aKOH COXpaHEeHHs UMITy/IbCa
8.20 PeakTrBHOE JBI>KEHUE




8.21

MexaHnyecKast pa60Ta N MOLIHOCTDb

8.22

Pabora cun TSHKeCTH, yIpyrocTH, TpeHusi. CBsi3b SHEPTUU U

paboThI

8.23

[MoTeHuyanbHasi  3Heprusi  Teja, TOAHATOTO  Haj

MOBEPXHOCTBIO 3eMJ/v

8.24

[ToTeHUManbHas 3HEPrysl CKaTOM NPY>KUHbI

8.25

KuneTtnueckas SHEprus. TeopeMa 0 KHUHEeTHYeCcKou

SHepruu

8.26

3aKOH COXpaHeH!s1 MeXaHNYeCKOU SHepruu

8.27

[pakTrueckue paboThI:

Ornpe/iesieHre cpeiHel CKOPOCTU CKOJIbKeHHs1 OpyCcKa UiH
IOBWKEHWs  IIapuKa [0  HAKJIOHHOW  TUIOCKOCTH.
OrnpesiesieHre  YCKOPEeHUsI Tejla TNPH PaBHOYCKOPEHHOM
JBYDKEHUH TI0 HAK/IOHHOM TJIOCKOCTH.

WccnenoBaHre 3aBUCUMOCTH TIYTU OT BpPEMEHU TIpU
PaBHOYCKOPEHHOM [IBW)KEHUH Oe3 Haua/lbHON CKOPOCTH.
[lpoBepka THUIOTE3bl: €CId TPU  PAaBHOYCKOPEHHOM
JBWKeHUH 0e3 HaualbHOM CKOPOCTH IMyTH OTHOCSTCS Kak
DS/l HEUETHBIX UHCEJT, TO COOTBETCTBYHOLIME TIPOMEXYTKH
BPEMEHH O/JUHAKOBBI.

WccneoBaHye 3aBUCUMOCTY CHJTbI TPEHUSI CKOJTbXKEHHS OT
CHJTBI HOPMaJIbHOT'O JlaBJIeHUSI. OmnpepeneHue
Ko3duLieHTa TpeHUs CKobKeHus.  OrpegeneHue
YKECTKOCTH MPY>KUHBL. Onipe/iesieHre pabOThI CUIbI TPEHUS
MPU PAaBHOMEDHOM /IBIDKEHUH Tejla 10 T'OPU30HTaIbHOM
noBepxHOCTU. OripesiesieHre paboThbl CUIbI YTIPYTOCTH MPH
noAibéMe Trpy3a C WCIO/Ib30BaHUEM HEMOJBWKHOTO U

TOZIBM)KHOT'O OJIOKOB

8.28

dusnyeckue sBIEHUS B rnpupoje: MNpuUIWBbl W OTJ/IMBEI,
ABIDKeHHe IlIaHeT ConHeuHoi CHUCTeMBbI, pE€aKTHBHOE

ABYDKEHHE J)KUBBIX OPraHU3MOB

8.29

TexHuueckve  yCTpOWCTBA:  COMAOMETP,  JATUMKU

MMOJI0’KeHUs, PaCCTOAHNA U YCKODEHHS, PAKEThI

MEXAHMYECKHE KOJIEFAHVA 11 BOJTHBI

9.1

KosnebatenbHoe nBwkeHre. OCHOBHbIE XapaKTePUCTHUKU




KoJsieOaHWIA: TIepro/l, UaCTOTa, aMIUIUTY/ja

9.2

Marematrueckui u TIPY>KUHHBIN MasiITHUKU.

ITpeBpartiieHre 3Hepruy MpH KosiebaTeTbHOM JABIKEHUN

9.3

3aTyxatompe KosnebaHusi. BeIHYXJeHHbIe KoOJiebaHMSsI.

Pe3onanc

9.4

MexaHuueckue BoOHbI. CBOWMCTBA MeXaHWUeCKHWX BOJIH.
[TpofonibHBIe M TIONEpeyHble BOMHBL. [llMHA BOJHBI U
CKOpOCTh eé pacrpocTpaHeHHUsi. MexaHuWUecKre BOJIHBI B

TBEP/IOM TeJjle, CeliCMHUYeCKre BOJIHbI

9.5

3ByK. ['pOMKOCTSB ¥ BbIcOTa 3ByKa. OTpakeHre 3ByKa

9.6

WHdpas3ByK U yabTpa3ByK

9.7

[pakTrueckue paboTh:

OmnpefenieHe  4acToTbl W Iepuoja  KojebGaHui
MaTeMaTU4eCKOro MasiTHUKaA.

OripefleneHre  4acTOThl M Tepuoja  KosebGaHuit
MPY>KMUHHOI'O MasiTHUKA

WccnenoBaHne — 3aBUCHMMOCTH  Tepuofa  KosjebOaHuWi
MO/IBELLIEHHOT0 K HUTU Tpy3a OT [JIMHbl HUTH.
WccnenoBanve — 3aBUCHMMOCTH  Tepuofa  KosjebGaHui
MPY)KMHHOTO MasiTHUKa OT Maccel rpy3a. [IpoBepka
He3aBUCUMOCTHU nepuoza KosiebaHuit rpysa,
MO/IBELLIEHHOI0 K HWTH, OT MacChl Ipy3a U KECTKOCTU

NpY>KUHBL. MI3MepeHue yckopeHUst CBOOOIHOTO Ta/IeHusT

9.8

dusnyeckue sBIeHUsS B TMPUPOJE: BOCIPUSITHE 3BYKOB
JKABOTHBIMH, 3eMJIETPSICeHUe, CelCMUUYeCcKre BOJIHBI,

LlyHaMH, 3X0

9.9

TexHuueckue YCTpOﬁCTBai 9XO0JIOT, HCII0/Ib30BaHHe

yJIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'IGKTPOMaFHI/ITHOE I1oJ1e. BHEKTPOMaFHI/ITHbIe BOJIHBI.

10.1
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
10.2 [ITkasna 31eKTpPOMarHUTHBIX BOJIH
103 OJIeKTpOMarHuTHass npupoga cBeta. CKOpPOCTb CBeTa.

BosHOBLIE cBOiCTBaA CBeTa




[TpakTHueckue pabOThI:
10.4 M3yyeHre CBOMCTB 371eKTPOMAarHUTHBIX BOJIH C MOMOLL[bIO
MOOU/ILHOTO TeedoHa
dusnueckue SBJEHUS B TIpUpOZie:  OMOJIOTHYECKOe
10.5 JlelicTBUe BU/IUMOTO, yAbTPa(uo/IeTOBOTO u
PEHTTeHOBCKOT 0 U3/TyUYeHU
10.6 TexHuueckue yCTPOMCTBA: WCI0JIb30BaHUe
' 3/1eKTPOMArHUTHBIX BOJIH /I COTOBOW CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast Moziesib cBeTa. VICTOYHMKY CBeTa
11.2 [IpsiMoTMHEeHOe pacripoCTpaHeHre CBeTa
113 Otpaxenue cBeta. Ilynockoe 3epkasno. 3aKOH OTpakeHUs
' cBeTa
114 [IpenomneHuve cBeTa. 3aKOH mpesomieHus: cBeta. [TomHoe
' BHYTpEHHee OTpa)keHue CBeTa
11.5 JIun3za. Xop jiydyeu B IMH3€
116 OnTuueckass cucreMa doToanmnaparta, MHUKPOCKOMa U
' TeJileckKomna
117 ['ma3 kak onrdueckas cucreMma. biausopykocts U
' JlaTbHO30PKOCTh
11 118 PasnoxxeHue Oenoro cBeta B crektp. OmbiTel HblOTOHA.
' CroxxeHue CrieKTpa/ibHbIX 1IBeTOB. Jlucrepcus cBeTa
[TpakTryeckue paboThI:
VccnepnoBanue 3aBUCHMOCTH yTjla OTPaXKe€HUSI CBETOBOIO
Jlyuya OT yrJia NajJjeHusl.
M3yueHre XapaKTePUCTUK W300pakeHUs1 TipeMeTa B
IIJIOCKOM 3epKajie.
119 WccnepoBanue  3aBUCMMOCTM  yrjla  [peiOMJIeHHUs
' CBETOBOTO Jiyya OT yIJia MaJleHUsl Ha TPaHULle «BO3JYyX —
CTEeKJIO».
[Monyuenve wu300pakeHW C TIOMOIBI0 CcobOuUparoleit
JIUH3BIL.
OripeziesieHre (HOKYCHOT'O PACCTOSIHUSI U ONITUUECKOM CHJIBI
coOuparoIei JIMH3bI.




OTBITHI TIO Pa3/IOXKeHHIO OesIoro cBeTa B CIIEKTP.
OnpITel 1O BOCIPUATUIO LjBeTa IIpeJMeTOB IIPpU MX
Hab/T0/1eHNy uepe3 LIBeTOBbIe (PUTHTPhI
dusnueckue sBJeHUs B Iipupoge: 3aTMeHus CoJiHLA U
11.10 JIyHbl, 1]B€TAa TeJl, ONTUUeCKUe siBiieHus B aTMocdepe (LjBeT
Heba, pedpakiys, pagyra, MUpax)
111 TexHuuecKre yCTpOWCTBa: OYKH, NepycKorl, ¢oToanrapar,
. ONTUYeCKUe CBETOBO/bI
KBAHTOBBGIE ABJIEHUA
121 OrnbiThl Pesepdopsa u 1iaHeTapHass MoOJie/ib  aTOMa.
' Mopens atoma bopa
129 WcrnyckaHre W IOIVIOLjeHUWe cCBeTa aroMoM. KBaHTBHIL
' JIuHeliuaThle CIIeKTPbI
12.3 PasoakTMBHOCTD. Asb(a, 6eTa- ¥ raMMa-u3mydeHust
1.4 Crtpoenue aTomMHoro szapa. Hyk/ioHHas Mozie/ib aTOMHOI'O
' szapa. 3oronsl
125 PagvoaktvBHble TipeBpaieHus. Ilepuop mnosypacraza
' aTOMHBIX s17jep
126 AnepHble peakUMu. 3aKOHBI COXpaHEHUs 3apsiL0BOrO U
' MacCOBOI'0 UMCel
12 12.7 OHeprus CBsI3U aTOMHBIX s/iep. CBs3b MacChl U SHEpruu
128 Peakiuu cuHTe3a U feneHus sgep. McTouHuMKu 3Hepruuv
' ConH1ja v 3B€371
12.9 ApepHass  sHepretwka.  /[lelicTBUMe — paJMOaKTUBHBIX
' W3/ly4YeHU! Ha KUBble OpraHu3Mbl
[pakTryeckue paboThI:
HabmrofeHne CIUIOMIHBIX UM JIMHEWYaThIX  CIEKTPOB
W3/1y4YeHUs.
12.10
VccnenoBanye TPeKOB: M3MepeHHe SHepruy 4aCTHULbI 110
TOPMO3HOMY MyTH (110 hoTOrpadusim).
V3mepeHue paii0aKTUBHOIO (poHa
dusnueckue sBAEHUS B IPUPOJle:  eCTeCTBeHHBIN
12.11 pa/iM0aKTHUBHBIN (OH, KOCMHUYeCKUe JIyuH, pai0aKTUBHOE
y3jlyyeHue TIPUPOJIHBIX MHHepasoB, JleriCTBHe




PaarO0aKTUBHBIX I/I3]'IyquI/1ﬁ Ha OpraHuv3M 4eJjIOBEKd

1212 TexHuueckue yCTPOUCTBA: CIEeKTPOCKOT],
VH/IMBUYabHbIM J03UMeTp, Kamepa BuibcoHa

IIPOBEPSIEMBIE HA OI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30BAHNS

Kop
MpPOBepPsAEMOro
TpeOoBaHUA

IIpoBepsieMblie TPeOOBaHKA K NMPeAMETHbIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHUsI OCHOBHOM 00pa3oBaTe/IbHOM
MporpaMmMbl 0CHOBHOT'0 00111ero o0pa3oBaHusi Ha ocHoBe ®PT'OC

[MTonnmanue pomd (U3MKK B  HAyyHOM KapTHHE  MHPa;
chopMHpOBaHHOCTb 0a30BBIX TIPeJCTaB/IeHUA O 3aKOHOMEpPHOU
CBSI3U U TI03HABAae€MOCTH SIBJIEHUM MPUPO/bI, O POJIU SKCIIePUMeHTa B
¢u3mMke, o cucTemMooOpasyroliel pomu (GU3MKA B Pa3BUTHU
€CTeCTBEHHbIX HAayK, TEXHHWKH U TEeXHOJIOTHH, 00 3BOIOLUU
(bu3MYeCcKrx 3HAHWW W UX POJIM B 11eJIOCTHOM eCTeCTBeHHOHAay4YHOU
KapTWHe MHpa, O BKJafle POCCUHMCKUX W 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HayKH, 0OBSICHEHHE TIPOLIECCOB OKPY KakOIIlero

MHDPa, pa3BUTHE TEXHUKU 1 TeXHOJIOTUH

3HaHWS O BH/IaX MaTepuM (BEIeCTBO U TI0Jie), O JBMXKEHHUH KakK
criocobe  CyliecTBOBaHHWSI MaTepuH, 00 aTOMHO-MOJIEKY/ISIPHOM
TeOpPUM CTPOEHHUs BelleCcTBa, O (U3UUECKOW CYI[HOCTH SIBJIEHUU
MpupoAbl  (MeXaHWYeCKUX, TeIUIOBbIX, 3JIeKTPOMAarHUTHBIX U
KBAaHTOBbIX); YMeHMe pa3/iuuaTh SIBJIEHUS] 110 OMNMCAHUI0 WX
XapaKTepHBbIX CBOWCTB W Ha OCHOBE OMBITOB, JI€MOHCTPUPYHOIUX
JlaHHOoe ¢u3MuecKoe siBJieHWe; YMeHHe pacrio3HaBaTh TMpOsiB/ieHUe
M3yUeHHBIX (U3NUECKUX SIBJIEHUH B OKPY>Kaloll[eM MUpe, BbIJesisis

HX CyllleCTBeHHbIe CBOMCTBA (TTPU3HAKK)

BrageHve ocHOBaMU TOHSITUMHOIO arirnapaTta ¥ CHMBOJIMYECKOTO
si3bIKa (PM3UKKU U UCITO/Ib30BaHUe WX AJIsl pelieHusi yueOHbIX 3a7iau;
yMeHHe XapaKTepu30BaThb CBOMCTBA Tes, (pu3nueckue sIB/IeHUS U

Mponeccel, UCII0J/Ib3Yy4 (IJYH,ZLaMeHTaJ'IBHBIe M SMITMPpHUYECKHE 3aKOHBI

YMeHHe ONUChIBaTh H3y4YeHHble CBOMCTBA Tel M (U3UUecKue

ABJIEHUA, UCII0JIb3YS Cl)I/IBI/I‘-IECKI/Ie Be/IMYHHBI




BnaseHre oCHOBaMHM MeETOJIOB HAy4HOTO TIO3HAHUS C Y4ETOM
cobutro1eHnst TipaBus Ge3omacHoro Tpyia: HabmoaeHue Gpru3nueckux
SIBJIEHUU:

yMeHHe CaMOCTOSITe/TbHO COOMPATh SKCIIePUMEHTa/IbHYH YCTaHOBKY
13 JaHHOTO Habopa 000pyZ0BaHUs TI0 UHCTPYKIIMH, OMUCHIBAThH X0/
OTIbITA U 3aMKCHIBATH €0 Pe3y/ibTaThl, (HOPMYJIUPOBATH BLIBO/bI;
MpOBeZieHHe TIPSMBIX M KOCBEHHBIX W3MepeHWH (PHU3NUeCcKuX
BE/IMUMH: YMEHHe IIaHUPOBaThb W3MEPEHUs, CAMOCTOSITE/IbHO
coOMpaTh JKCIEPUMEHTA/JIbHYK) YCTAaHOBKY TI0 HWHCTPYKIIWY,
BbIUMC/IATh 3HAUE€HWE BeJUUMHBI W AHAJM3UPOBATH TIOJTyUYEHHBIE
pe3yabTaThl C YYETOM 3a/laHHOWM TIOTPELIHOCTH pe3y/bTaToB
H3MepeHNul;

MPOBEeZIEHHEe HEC/IOKHBIX  IKCIIEPUMEHTA/IbHBIX — WCC/Ie0BaHHM;
CaMOCTOSITEJILHO COOMpaTh SKCIepUMEHTabHYI0 YCTaHOBKY U
MPOBOJIUTh ~ WCC/IEZIOBAaHWE TI0  HWHCTPYKLUH, TIPeZCTaB/ISTh
ToJTyueHHbIe 3aBUCUMOCTH (M3WYeCKUX BeJMUMH B BUfe Tabmui u
rpadMKOB, yUWTHIBaTh T[OTPEIIHOCTH, [e/aTh BBIBOJLI  TIO

pe3yJibTaTaM UCC/IeI0BaHUS

[ToHuMaHWe  XapaKTepHbIX CBOWCTB  (U3WYeCKUX  Mojenei
(MaTepuabHasi TOUKa, abCOTFOTHO TBEP/J0€ TE/I0, MOZEN CTPOEHUS
ra3oB, >KUJKOCTeH M TBEPABIX Tes, TJaHeTapHas MOJeb aToMa,
HYKJIOHHasi MO/ie/lb aTOMHOT'O sijpa) U yMeHHe TIPUMEHSITh UX [IJIs

00bsICHeHUST PU3NYECKHX TIPOLIECCOB

YMeHune 00bSICHATH (hHU3UUECKHe TIPOIIeCChl M CBOMCTBA Tesl, B TOM
ync/ie U B KOHTEKCTe CUTyalui MpPaKTUKO-OPHeHTHMPOBaHHOTO
XapakTepa, B YaCTHOCTH, BBISIB/IATH IPUYMHHO-CJIe[ICTBEHHbIE CBSA3U
U CTpOUTh OOBSICHEHWe C OrNopod Ha u3yueHHble CBOWMCTBA
(bu3nueckux siBjeHUd, (r3nueckde 3aKOHbI, 3aKOHOMEPHOCTH U

MOJIe/TH

YMeHHe pelllaTh pacuéTHbie 3a7auM (Ha 6a3e 2 — 3 ypaBHeHHil),
WCIO/Ib3ysl 3aKOHbl W (OpPMYJibl, CBSI3bIBalOIIMe (U3NUecKue
BeJIMUMHBI, B YaCTHOCTH, 3alMCbIBaTb KpaTKOe YCJ/IOBHE 3ajjauM,
BBISIBJIATh HEJIOCTAlOIIMe JlaHHbIe, BHIOMpATh 3aKOHBI U (POPMYJIBI,
HeoOX0/IUMbIe /17151 €€ pelleHws], KCII0/Ib30BaTh CTIPaBOUHbIE JaHHbIE,
MIPOBO/IUTH PACUéThl M OL€HMBATh PeaTMCTAUYHOCTb MOJYyUYEHHOIO

3HaueHus1 (pr3MUeCKOr BeJIMUMHbI; yMeHHe onpefie/isiTh pa3MepPHOCTb




Q)H3quCKOﬁ BeJIMYHHEI, HOJIy‘—IEHHOﬁ IpH pelieHrnr 3ada4un

YMeHHe XapaKTepu30BaThb TPUHIUIBI JIeHCTBUS TeXHUUECKUX
YCTPOKCTB, B TOM UHC/ie ObITOBBIX MPHUOOPOB, W TPOMBIIIEHHBIX
9 TeXHOJIOTMUeCKUX MPOLIeCCOB M0 UX OMHUCAHUIO, UCIT0/Ib3Ys 3HAHUS O
CBOMCTBaxX (U3UUECKUX sIBJIEHUH W HeobxoauMble (u3nueckKue

3dKOHOMEPHOCTHU

YMeHHe WCIOb30BaTh 3HAHUSA O (QU3NUECKUX SBIEHUSAX B
TOBCEIHEBHOW JKU3HM it obecrieueHWss 0e30TaCHOCTH  TIPH
obpamieHn ¢  OBITOBBIMH  TIpuOOpaMM W TeXHHUUYECKUMHU
10 YCTPOWCTBAMM, COXPAHEHHUS] 3/I0POBbSI W COOJIIOZIEHHSI HOPM
9KOJIOTUYECKOTO TIOBE/IeHUsI B OKDY)Kalolllel cpejie; MOHUMAaHHe
He0OXOIUMOCTH TIPUMEHEHUS JOCTIKEHUH (OU3UKKA U TeXHOJIOTHH

AJId pallMOHA/IBHOT'O MMPUPOA0II0/Ib30BaHHsA

OnbIT TOMCKA, MpeoOpa3oBaHUs W TIpeCTaB/eHUs WH(POPMAaLUN
(hr3MuecKoOro cojiep)kaHusi C HCI0J/ib30BaHHeM WHGOPMAI[MOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTUM; yMeHUe OLeHUBaTh JOCTOBEPHOCTh
MoJiyueHHOM WHGOpMallMd Ha OCHOBe WMEKIIUXCS 3HAaHUM U
JIOTIOJIHATE/TbHBIX ~ MCTOUYHUKOB;, YMeHMWe WCII0/b30BaTh  IIpU
11 BBITIO/THEHUM Y4eOHBbIX 3aZlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATyPy
(h13UUeCcKOro cofiep>kaHusl, ClIpaBOYHbIe MaTepUaJsibl, peCypChl CETU
VHTepHeT; BiafieHWe 0a30BbIMM HaBbIKAaMU  TpeoOpa30BaHus
vH(boOpMallid U3 OJHOW 3HAKOBOM CHUCTeMbl B JIPYTyH0; YMeHHe
co3/laBaTh COOCTBeHHbIe TMHCbMeHHble W YCTHble COOOIeHHsl Ha

OCHOBe I/IHClJOpMaL[I/II/I N3 HeCKOJIbKMX UCTOUYHHUKOB

INEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'D
I10 ®PU3UKE

Kop IIpoBepsieMblii 371eMeHT CO/lepP)KaHUA




1 MEXAHWYECKUE ABJIEHNA
11 MexaHnuueckoe paBwkeHue. MarepuanbHasgs Touka. CucremMa OTCYéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHoOe ABrkeHue. CpeHasa CKOPOCTb. PopmyIia AJis
1.2 BBIUMC/IEHUS CpeIHel CKOPOCTH: V = S/t
PaBHOMepHOe TIpSIMOMHENHOe JBYKeHWe. 3aBUCMMOCTb KOOP/AWHATHI Tesla OT
BpeMEeHHU B C/Iyyae PaBHOMEPHOIO MPSIMOJIMHENHOT O [IBH)KEHUSI:
13 x(t)=x,+vt
I'padyki 3aBUCHMOCTH OT BpeMeHM [jis IPOEeKLUM CKOPOCTH, MPOeKLUH
repeMeLlieHusi, IyTH, KOOPJWHAaTbl IPU PABHOMEPHOM NPSIMOIVHENHOM
[IBKeHUU
3aBUCHMOCTb KOODJVHATbl Tejla OT BPeMeHU B Cjyyae pPaBHOYCKOPEHHOI'O
NIPSIMOJIMHEMHOT' O JIBVKEHHS:
Sp(f) =vp, #i+a* ;
@opMysibl I MPOEKLMU IepeMellieHus], IPOeKLIMU CKOPOCTU U IPOeKLUU
YCKOpPEeHHsI IpY paBHOYCKOPEHHOM IPSIMO/IMHEHHOM /IBHKeHUH:
1.4 5. =y, -t+a, %
U.!:('r) =Upy +8y -1,
a () =canst,
ugj.: = uh.: =2a,s,
'paduku 3aBUCHMOCTH OT BpeMEHH /Jisi MPOEKLMH YCKOPeHHs, MPOeKLUr
CKOPOCTH, TMPOEKLUMU IepeMelleHus, KOOpAUHAThl IIPU PaBHOYCKOPEHHOM
NIPSIMOJIMHENHOM JIBW)KEHNN
CaobopHoe nagenre. ©opmyiisl, ONUCHIBaKOLe CBOOOAHOE Ma/ieHre Tena o
BepTUKaIU ([BW)KeHUe Tejla BHU3 WIM BBepPX OTHOCUTE/IBHO [OBEPXHOCTU
1.5 3emmu). 'payku 3aBUCMMOCTM OT BpeMeHH [yis TPOeKLUH YCKOpeHWs,
MPOEKI[MM CKOPOCTH U KOOPJAWHAThI TPU CBOOOJHOM TMaJieHUU Tesa II0
BepTUKA/IU
CKOpOCTb paBHOMEPHOI'O /[BWXKEHUs Tejla [0 OKpyXHocTdu. HarpasieHue
1.6

CKOPOCTH.

dopmyJsia /151 BBIUMCIEHHsT CKOPOCTH Yepe3 PajinyC OKPY)KHOCTU W TIePUOJ




oOpaiijeHus:

2R
¥

LleHTpoCcTpemMUTeIbLHOE yCKOpeHHWe. HarpaByieHue 1jeHTPOCTPEMUTETBHOTO

b=

yckopeHusi. DopMyJia [j1s1 BBIUMC/IEHUS] YCKOPEHMUS:

V= 1
T
Macca. ITnotHocTs BeljectBa. @opMyJia Aj1s1 BBIYMC/I€HUS TJIOTHOCTU:
L7 _m
vV
1.8 Cusia — BeKTOpHast ¢u3uueckasi BesimurHa. Crio)keHue CUj
1.9 SABnenuve uHepiuu. [lepBoiii 3aKk0oH HbloTOHA
Bropoii 3akoH HeloToHa:
F=m-a
1.10
CoHarnpap/ieHHOCTb BeKTOPa yCKOPEeHUsI Tejla M BeKTOpa CUJIbI, [IeHCTBYOLLIeH
Ha TeJIo
B3aumopeiictBue Ten. TpeTtuit 3akoH HbtoTOHa:
1.11 _ _
Fy g=-Fi
TpeHue 1oKosi ¥ TpeHUe CKOJIbKeHUs1. DopMyra /1/1s1 BBIYUCIeHUSI MO ISl CUJIBI
1.12 TPEeHUSs CKOTbXXKeHUSI:
£ =nu-N
'_[‘p‘ I
Hedopmarusi Tenma. Yrmpyrue u Heyrpyrue AedopMaiiuu. 3akKOH yHOpyrou
1.13 nedopmariuu (3akoH ['yka):
F=k-Al
BcemupHoe TsiroTeHue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -
F — G - '—_l—
1.14 -

Cuna TspKeCTH. Y CKopeHre CBOOOJHOTO TIa/IeHHS.
dopmyia /il BHIYUCIEHUS] CUIIbI TSDKeCTH BOMM3M TIOBepXHOCTH 3eMiu: F =

mg.




[Brxenue raHeT BOKpyr CosHija. IlepBas KocMyuueckast CKOPOCTb.

HesecoMocTs U1 neperpysku

1.15

Wmnysibc Tesla — BeKTOpHast (prsnueckasi BeJIMuvHa.
p=mi

Nwmrnynbc cuctemsl Test. IaMeHeHue uMmityibca. MMIyibC CHJIbI

1.16

3aKOoH COXpaHeHHsI UMITYJIbCa /IJIs1 3aMKHYTOW CUCTEMBI TeJT:
D=0, +im, U =const

PeakTrBHOe BVKeHUe

1.17

Mexanuueckasi pabota. ®opmyra /st BEIUKC/IeHHs] pabOThI CHITBL:

A=Fscosot

MexaHunueckast MOILLIHOCTb:

v=4
:

1.18

KuneTnueckas v noteHuyanbHas sHeprusi. @opmyiia Jyisi BBIUMC/IeHUS
KWUHeTUYeCKOU SHepruu:

'
E;'T == 5

Fl

Teopema o0 KuHeTHYeCcKoW sHeprun. PopMyiia /iJisl BBIUUCIeHUS
MOTEeHL[Ma/IbHOW SHEePTUM Tesia, MOJHATOr0

HaJl 3eMJIEH:

T,
EF =mgh

1.19

MexaHI/I‘—IECKaﬂ BHQPFI/IH:
]Lf

3aKOH COXpaHeHHUs1 MeXaHW4ecKol sHeprur. dopmyna Jjis 3aKoHa
COXpaHEeHHsI MeXaHWYeCKOW YHEPIUU B OTCYTCTBHE CUJI TpeHusi: E = const.

[TpeBpalljeHrie MeXaHUUECKOW SHepPryuy Npy HaIMUUK CHJIbI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30/10TO€ IPaBUI0» MeXaHUKH.
Priuar. MomeHT cusibl: M - Fl.

Y cyioBre paBHOBECHS phlyara:

MI +‘ME +..=0

[MoaBWKHBINM 1 HeroABWXHbIHN 6/10Ku. KI1/] MpoCThIX MeXaHU3MOB,




7= Anonessan
"Imrpaqe:ﬂ:ﬂaﬂ

1.21

JaByieHue TBEpOro Tesa.

dopmyia /151 BIYUC/IEHNS 1aB/ieHnsl TBEPJOro Tesa:

B
P=5-

[aBneHue rasza. ATMocdepHoe /aByieHue.

FI/IAPOCTaTI/I‘-IECKOE AaBJ/IeHHe BHYTPH XXUIKOCTH.

(I)OPMYJ'Ia JJI BBIUMC/IEHUA OaB/I€HWA BHYTPU XUAKOCTH:

P=pgh+DPmy,

1.22

3akoH Ilackansa. ['mapaBmueckny rpecc

1.23

3akoH Apxumezna. dopmyna Ay OIpefe/eHUs BbITAJKUBAKOLIEN CHUIIBI,

JeACTBYIOLLel Ha TeJIo, TIOrPY>KEHHOE B KMAKOCTh MJIA Ta3:
£ Apw T pgV

Y cnoBue nnaBaHus Tena. [1napanue CyZl0B M BO31yXOIl/ldBdHHE

1.24

MexaHuueckue KosiebaHWs. AMIUITMTY[a, TI€PUOJ, M uacToTa KosebaHUi.

dopmyiia, CBSI3BIBAIOIIAst YAaCTOTY U TIePUO/] KOJlebaHui:

1.25

MaremaThueckKuii U TpPY)XUHHBbIM MasTHUKU. [IpeBpalljeHWe >5Hepruvd Ipu

KosiebaTesIbHOM JIBM)KEHUH

1.26

3aTyxatorye Konebanusi. BeIHyXeHHbIe KoiebaHusi. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HpO,I[OJ'IBHbIe U T10T1I€epe4YHbi€ BOJIHBI. ,[[J'II/IHa BOJIHBI 1

CKOPOCTb PacripoCTpaHeHusi BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTb U BbicOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI Ha TPaHMULIe

JByX cpel. IH(pa3ByK U y/ibTpa3ByK

1.29

IIpakmuueckue pabomnl

3mepeHue cpejjHell MJIOTHOCTU BellleCTBa; apXWMe0BOW CHUJIbL; XKECTKOCTU
NIPY’KUHBI; K03(duIieHTa TPeHUsI CKOJIbKeHHsT; pabOoThbl CHJIbl TPEHHS, CHJIBI
yTIPYT'OCTH; Cpe/iHeii CKOPOCTH JBM)KeHHs1 OpyCKa Mo HaK/IOHHOM TJIOCKOCTH;
yCKopeHMsi OpyCKa TpH [BI)KEHWH TI0 HAaKJOHHOM IIJIOCKOCTH; YaCTOThI U
nepuoza KojeGaHWM MaTeMaTUYeCKOTO MasTHHMKA; YacTOThI W Tepuoja

KosiebaHUM MPY)KUHHOTO MasiTHUKA; MOMEHTa CUJIbI, IeHCTBYIOIIEro Ha pblyar;,




paboTBl CH/IBI YIIPYTOCTH TIPU MOABEME IPy3a C TOMOILBI0 HEMOABMKHOIO
6/10Ka; paboThI CH/IBI YIIPYTOCTH TIPH TIOABEME IPy3a C TIOMOLbIO TIOABIKHOTO
6/10Ka.

VccnenoBaHre 3aBUCMMOCTH apXMMeEIOBOM CH/IBI OT 00BEMa IMOrpYyKEHHOM
YaCTH TeJa ¥ OT IVIOTHOCTH KUJKOCTH; He3aBUCUMOCTH BLITA/IKUBAOIIIEH CHIbI
OT MAacChl TeJia; CU/Ibl TPEHHUsT CKOJILKEHHUsI OT CHJIbI HOPMAaJIbHOTO [JaB/IeHUsT 1
OT PO/ia TOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAOIL[EH B IIPYKUHE, OT CTETIEHH
JedopMariyy pyKUHBI; YCKOpPeHHUst 6pycKa OT yrjia HaK/IOHa HarpaB/IsioILeH;
reprozia (4acToThl) KoJIeOaHUM HUTSHOIO MasiTHHKA OT JJIMHBI HUTH; ITePHO/a
KosiebaHHi TIPY’KUHHOTO MasiTHUKA OT MAacChl TPy3a M >KECTKOCTH TPY>KUHBI;
HCC/IeJOBaHKe HE3aBHUCUMOCTH IepHOZa KOieOaHWi HUTSHOIO MasTHUKA OT

Macchel Tpy3a. [IpoBepka yc/ioBYsi paBHOBECHs pbluara

1.30

dusuueckue s@neHUss 8 npupode: TIPUMEpBI [IBWKEHUSI C pa3TUUHbIMU
CKOPOCTSIMU B )KUBOU U HEeXKUBOU MPHUPO/ie, JeHCTBHUe CUJIbl TPEeHUSI B TIPUPO/e U
TeXHUKe, TIDWIMBbI W OT/UBBI, [ABWKeHUe T[ilaHeT COJHeuHOW CHUCTeMBl,
peakTHUBHOe JBH)KEHHe )KUBbIX OPraHMW3MOB, PbIUard B TeJjie ueoBeKa, BJUsIHHe
aTMoc¢epHOTro JIaB/ieHUs] Ha JKUBOW OpPraHW3M, TjlaBaHWe PbIO, BOCTIPUSITHE

3BYKOB XMBOTHBLIMH, 3eMJIeTpACEHNe, CercMHUeCKHe BOJIHBI, TyHAMH, 3XO0

1.31

TexHuueckue ycmpoticmea: CIUJOMETp, JaTUMKW TOJIOKeHUs], PACCTOSIHUSL U
YCKODeHHs, JAWHAMOMETp, TIOALIUITHUKYA, DPaKeTbl, pblYar, TOABWKHbBIA U
HeIO/IBIDKHBINA 0J/I0KM, HAaK/IOHHAsi TUIOCKOCTh, TIPOCThIE MeXaHWU3MBI B OBITY,
cooO1iaroLrecst CoCy/ibl, YCTPOMCTBO BO/IONPOBO/A, TU/PaBIMUeCKUI TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

HCI10J/Ib30BaHHWE Y/IbTPA3BYKAd B 6bITy 1 TeXHUKe

TEITJIOBBIE ABJIEHVA

2.1

OCHOBHbBIE  TIOJIOKEHHSI MOJIEKY/ISIPHO-KUHETUUECKOH TEOPHU  CTPOEHMS
BelllecTBa. Moziesiv TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSTHUIA Bell[eCTBa.

Kpucranmueckue 1 amopdHbIe Tesla

2.2

,Z[BI/I)KQHI/IG YaCTull BelecCTBd. CBs3b CKOpPOCTH [BW)XE€HHUA YaCTUL C

Temrepatypoii. BpoyHoBckoe BWwxeHue, nuddy3us

2.3

CmMauuBaHMe U KalmuJIApHbIe ABJI€HUA

24

TersioBoe pacivipeHye U CkaTre

2.5

TeruioBoe paBHOBecue

2.6

BHyTpeHHsiss 3Heprus. Pabota u Teruiorepesaya Kak CrocoObl M3MeHeHHst

BHYTpeHHel SHepruu




2.7

BI/I,E[]:I Tervioriepeaadyun: TervioripoBOAHOCTb, KOHBEKI s, U3/TyUeHHE

2.8

HaFPEBaHI/Ie N OXJIaXKAEeHHue  TeJl. KonuuecTBO  TeruioThl. Y,qeanasI

TEeIJIOEMKOCTbD:

O=cmlt,—t,)

2.9

3aKOH COXpaHeHUsl SHepPruy B TeIUIOBBIX Tpolieccax. YpaBHEHHE TeI0BOro

basaHca:

g+0, +..=0

2.10

VcnapeHve U KoHJeHcauusl. V3MeHeHMe BHYTPeHHell 3Hepruv B IpoLiecce
VCrapeHHsT U KOHJeHcaluu. KurneHue >KUAKOCTU. YJenbHas TeruioTa

napoobpa3zoBanus: L = Q/m

2.11

BnaxHocTh BO3yxa

2.12

[lnaBneHve u KpucTanausanys. lVI3MeHeHWe BHYTpeHHeW 53HepPruv IpU

IJIaBJIEHWHU U KPUCTAJIJIN3allhN. Y,ELEJIBHE[H TeIl/iIoTa Il/IaBJIEHUA:

A==
i

2.13

BHyTpeHHsI1 5Heprus CropaHus TOIUIMBA. Y[ienbHas TeIuloTa CropaHus

TOrviMBa: q = Q/m

2.14

[TpuHLUIIEI paboThI TeTUIOBLIX ABUrareneit. KI1/ TerioBoro gBurareis

2.15

ITpakmuueckue pabombil

M3mepeHue y/ieNbHOM TeTUIOEMKOCTH MeTa/UTMUeCKOro LWIWH/PA; KOJTMUecTBa
TEIUIOThI, TIOJYYEHHOTO BOZOH KOMHATHOH TeMIiepaTypbl (HKCHPOBAHHOM
MacChl, B KOTODYIO OIyIlleH HarpeTbli IWIMHAD; KOJIWUYeCTBa TeIyIoThl,
OTZIAHHOTO HArpeThIM I[WJIMH/POM, TIOC/Ie OMyCKaHWs ero B BOAY KOMHATHOMW
TeMIIepaTypbl; OTHOCUTE/JILHON BJI&KHOCTH BO3/yXa; Y/JEJbHOU TEIIOThI
niaBjeHuss Jbfa. VcciemoBaHWe UW3MEHEHUWsI TeMITepaTypbl BOABI  TIPH
Pa3/IMUHBIX YCIOBUSIX; SIBIEHUS TEIJIOOOMeHa MPU CMEILIMBAHUM XOJIOJHON U

ropsiueid BOZbl; TIpoLiecca NCTiapeHust

2.16

dusuueckue s61eHUs1 8 npupode: TIOBEPXHOCTHOE HaTsKeHWe U Kallu/IsipHble
sIBJIeHUsI B TIPUPOJe, KPUCTa/lIbl B MPUpo/ie, u3nyueHre CosHIla, 3aMep3aHre

BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera




TexHuueckue  ycmpolicmea:  Kanw/uisipbl, TpPUMepbl  HCIIOJb30BaHUS

KPUCTAaJI/IOB, >KUJKOCTHbIN TEPMOMETD, JaTYUK TeMIlepaTyphbl, TepMOC, CUCTeMa

=17 OTOTIEHUSI JJIOMOB, TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOMHa, JBUraTesb
BHYTPEHHer0 CropaHus
3 SJIEKTPOMATHUTHBIE ABJIEHUA
3.1 JJieKTpu3anus Te. [IBa BUa 3/IeKTPUUECKUX 3apsiioB
3.2 B3aumogencTBue 3apsbkeHHbIX Tesl. 3aKOH KysioHa
3.3 3aKOH COXpaHeHUs 3/IeKTPUUeCKOro 3apsja
34 OJlekTpuyeckoe mnoJie. HarpsykEHHOCTH 3jieKTpudeckoro rons. [IpunHiun
' CyTIepHO3ULIMU 37IeKTPUUYECKHX T101el (Ha KaueCTBeHHOM YPOBHE)
3s Hocurtenu »snekTpuueckux 3apsfoB. [lelicTBUMe 5/IeKTPUUECKOrO IO/ Ha
' s7eKTpUueckue 3apsigbl. [[pOBOIHUKY U AUS/I€KTPUKU
IToCcTOsIHHBIN 3/1eKTPUUECKUH TOK. [lercTBUs 3meKTpryeckoro Toka. Cuma Toka.
3.6 Haripsokenue.
I'=q/it,U=AqQ
3.7 ONeKTpUYEeCKoe COMPOTUB/IEHHE. Y IeJIbHOE 3/IeKTPUUeCKOe COMPOTHB/IEHUE:
' R =pl/S
3.8 3akoH Oma A1 yyacTka snektpuueckoit uenu: I = U/R
[TocnenoBarenbHOe COejHEHYe TIPOBOJHUKOB:
I, =1,; U=U,+U,; R=R +R,
3.9 [TapannensHOe coefjiHeHVe TTPOBOJHUKOB PaBHOI'O CONPOTUBJIEHUS:
R
U=t T=L +1;R=-—.
T T 2
CwMmeliaHHbIe COeIMHeHUs! IPOBOJJHUKOB
3.10 PaboTa ¥ MOIITHOCTB 3/1eKTpuueckoro Toka. A = Ult, P = Ul
3akoH [[xoyss — JleHua:
3.11 =
O=I"-R-t
312 OnbiT Opcrefa. MarHuTHOe TIosie TIPSIMOTO TIPOBOJHMKA C TOKOM. JIMHUM
' MarHUTHOM UHJYKLUU
313 MarHuTHOe TI0Jie TIOCTOSIHHOTO MarHuTa. B3auMogeiicTBhe MOCTOSTHHBIX
' MarHuTOB
3.14 JelicTBYe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM




3.15

OnbiTel Papages. fABaeHue 371eKTpPOMarHuTHOW UHAYKLMK. [IpaBuo JleHia

3.16

IMpakmuueckue pabombl

V3mMepeHue  3/1eKTPUYECKOTO  COTPOTHB/IEHUS  PE3WCTOpPa;  MOILIHOCTH
3/1IeKTPUYECKOT0 TOKa; paboThl 3/1eKTPUUYECKOT0 TOKa.

WccnenoBaHve 3aBUCMMOCTH CU/bl TOKA, BO3HUKAIOLIEr0 B IIPOBOJHUKE
(pe3ucTopsl, 1aMI04Ka), OT HanpsKeHHst Ha KOHLaX MTPOBO/JHUKA; 3aBUCUMOCTU
COTIPOTHBJIEHUS OT JI/TMHBI IPOBO/IHKKA, T/IOIA/IV €ro MONepeyHoro ceueHus 1
y/le/IbHOT'O COTIPOTUBIIEHUSI.

[TpoBepka npaBu/Ia AJisl 3/IeKTPUUYECKOT0 HaMpspKeHUst TIPU 10C/1eloBaTeIbHOM
COeJUHEHUM TPOBOJHUKOB; TpaBWia [Jisi CUJIbl 37eKTPUYECKOT0 TOKa TP

rapasijieJ;ibkHOM COeJMHeHUU MPOBOJHUKOB (Pe3UCTOPHI U JIaMITOYKa)

3.17

dusuueckue seneHUsi 8 npupole: 371eKTpUUYecKHe siBjieHUss B atmocdepe,
3/IeKTPUYECTBO >KMBbIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJTH, peii( MoJiroCoB,

POJIb MArHUTHOT'O T10J14 /14 )KU3HU Ha 3EMJ'Ie, MOJIApHOE CHUsAHKEe

3.18

TexHuueckue ycmpoticmeda: 371eKTPOCKOII, aMIlepMeTp, BOJbTMETP, pPeocTar,
CUBTUMK S/IeKTPUYECKOM JHEpPruu, 3JIeKTPOOCBeTUTebHbIe  TPUOODHI,
HarpeBaresbHbIe 3JIeKTPOTIPUOOPEI (mpumepsl), 3/IeKTpUYeCcKue
rpeloXpaHUTeNM, 3/1eKTPOMarHuT, 3J1eKTPO/IBUraTe/lb TMOCTOSIHHOTO TOKa,

reHepaTop rMoCTOAHHOT'O TOKd

3.19

OJIeKTpPOMarHuTHbIe BO/HLIL. [11Kasa 3/1eKTpOMarHuTHbBIX BOJTH

3.20

JlyueBasi Moiesib cBeTa. [IpsimonyiHeliHOe pacripoCcTpaHeHHe CBeTa

3.21

3akoH oTpakeHMs cBeTa. [I0cKoe 3epkano

3.22

HPEJ'IOMJIGHI/IE CcBeTa. 3aKOH npejioMJ/ieHUd CBETa

3.23

Hwcriepcus ceeta

3.24

JIunza. Xop nyueli B uH3e. POKyCHOe paccTosiHUe JIMH3bI. OnTHueckast Cria

juH3bl: D = 1/F

3.25

['na3 kak ontrueckast cucrema. OnTryeckye MprubopbI

3.26

ITpakmuueckue pabomnl

M3mepeHre ONMTUUYECKOW CUJIbI COOMPparolIiell TMH3bI; OKYCHOTO PACCTOSTHUS
cobuparommield nH3bI (TI0 CBOWMCTBY paBeHCTBA pa3MepoB TipeaMera U
n300pa)keHus], KOTa TIpeJIMeT pacIiojioXKeH B IBOMHOM (DOKYyCe), ToKa3aTesist
TIpe/IOMJ/IEHUST CTeKJIa.

WccnenoBanne CBOWMCTBA  M300pakeHWsl, TIOJyYeHHOTO C  TIOMOIIBIO
cobupatoiieid MH3bI; U3MeHeHUs1 (POKYCHOT'O PaCCTOSIHUSL JBYX CJIO)KEHHBIX

JINH3; 3dBUCMMOCTH yTJld MPEJOMJIEHHA CBETOBOI'O Jiydd OT YIJid ITdaJeHHWA Had




IPaHULIe «BO3JYX — CTEKJIO»

Qusuueckue signeHuss 8 npupoode: 3aTmenuss ConHija u JIyHbI, LIBeTa Terl,

327 oTITUUeCKHe siieHus B atMocdepe (1BeT Heba, pedpakiiys, pasyra, MUpax)
398 TexHuueckue ycmpolicmea: OUKM, TIepUCKOI, ¢oToanmapar, ONTUUecKue
' CBETOBO/IbI
4 KBAHTOBGLIE ABJIEHUSA
il PasyoakTBHOCTb. Anb(a-, 6eTa-, ramMmma-u3nydeHus. Peakiiuu anbga-u beta-
' pacmaja
42 Omnbitel Pesepdopza mo paccessHuio asnbga-uactul]. [lnaHeTapHas Mojesb
' aToMa
4.3 CocraB aToMHOrO0 sifipa. M30Torbl
4.4 [Tepuop monypacriaia aTOMHBIX SIEp
4.5 ApepHble peakliuu. 3aKOHbI COXPaHEeHUsI 3apsiZlOBOr0 U MaCCOBOT'O UKCeJT
dusuueckue se6/neHUss 8 npupode: eCTeCTBeHHbIM paJUOAKTHUBHBINA (OH,
4.6 KOCMUUeCKHe Jyud, paJIMOaKTUBHOE W3J/lydeHue TIPUPOAHBIX MUHEpasoB,
JleMiCTBUE paZiMOaKTUBHbIX U3/yUeHHI Ha OpraHu3M 4esioBeKa
47 TexHuueckue ycmpolicmea: CTieKTPOCKOTI, MHIUBU/Iya/IbHBIN ZI03UMeTp, KaMepa

BusnbcoHa, simepHas sHepreTrka




YYEBHO-METO/IMYECKOE OBECITIEYUEHUE OBPA30BATEJ/IBHOI'O
IMPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA

» ®u3mKa: 7-i kacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-e U3/jaHue, repepaboTaHHOe
[Mepoimkun M.M., ViBanoB A.U. AkimoHepHoe obirectBo «V3garesnsctBo «IIpocBerierme»
» ®u3suka: 8- kmacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-e U3/jaHue, repepaboTaHHOe
[Mepoiikun V.M., ViBanoB A.U. AkimoHepHoe obirectBo «V3aaresnscTBo «IIpocBerierve»
» ®u3uka: 9-# Kacc: 6a30BbIi ypOBeHb: yueOHUK; 3-e u3zaHue, repepaboTaHHOe
[Mepwnikud .M., T'ythuk E.M., ViBaHoB A.W. u ap. AKIIMOHEpHOE 0011[eCTBO
«3parensctBo «IIpocBemieHre»

METOJUYECKUWE MATEPUAJIBI IJ/I151 YUUTEJIA

1. YuebHO-MeTogMUeCKOe obecrieyeHue MPOLIeCCOB TPeroaBaHusl XUMHUU, OUOIOTHH,
(¢u3MKY Ha yPOBHSX OCHOBHOTO 00111ero 1 cpefiHero o0iiero obpa3oBaHus C BKIIOUeHHUEM
JIOTIOJTHUTE/TbHOT0 MH)XeHEePHOT0 KOMITOHEHTA : MeTou4yeckue pekoMeHzaauuu / H.A.
3arpanunuHas, JI.A. Tlapmytuna, A.A. fkyta, A.C. I'opogeHnckas,, O.H. JlorBuHoBa. — M. :
OT'BHY «/HCTUTYT cofiep>KaHusi U MeToZioB o0yueHUsi», 2024. — 73 c.

2. KoHTekcTHbIe 3a7jaui. 3a/jaHus K yueOHOMY Kypcy «®Dusmka» : yue6Hoe rocobue / A.A.
fkyTa, JI.LW. AcaHoBa ; oz pea. JI.A. IlapuiytuHoii — M.: ®T'BHY «MHCTUTYT cofiepKaHust
1 MeToJI0B 00yueHusi», 2024. — 61 c.

3. IlpakTuueckue (1abopaTopHbie) paboTel TI0 yuebHOMY npeaMeTy «Pu3rka». OCHOBHOe
obiiee obpaszoBanue. CpegHee obiiiee oopa3oBanue : yuebHoe rocobue / FO.B. Ctapokypos,
A.A. fkyta, H.I'. XKnanoga ; nog peg. JI.A. [TapmytuHoi. — M. : ®I'BHY «WHcTUTYT
coiep>kaHusi U1 MeToZi0B 00yueHusi», 2024. — 28 c.

4. MeTtouyeckue peKOMeH/alyy 110 NTPOBe/IeHUI0 IIKOJIbHOIO U MyHUILIUITA/IbHOIO 3TAarloB
BcepoccuiicKou oIMMIHa/IbI ITKOIBHUKOB TI0 du3uke B 2025/26 yueOGHOM rofy;
Marepuasbl Mo BOIIPOCaM, CBSI3aHHBIM C MO/ITOTOBKOM 00yUarmuxcs K Bcepoccuiickoit
OJIMMITHAZIe N0 MCKYCCTBEHHOMY HMHTeJIIEKTY, pa3MellieHbl Ha caiite: https://ai.edu.gov.ru/.

5. JlocTwKeHue MeTarpeIMeTHBIX Pe3y/IbTaTOB B paMKax U3y4YeHUs IpeiMeToB
eCTeCTBeHHO-HayuHOro 0/i0ka (0OCHOBHOe 0011jee 00pa30BaHue) : METOANUECKHE
pekoMeHgauuy / H.A. 3arpannynas, JI.A. ITapmytyHa, A.1O. Ilentun, A.B. Tepemos. —
M. : ®I'BHY «MHCcTUTYT cTpaTeruu pa3Buths obpasoBanusi», 2023. — 136 c.

6. [lepeueHs peKoMeH1yeMOro 000py/J0BaHUsI /ISl IIIKOTIbHBIX KAOMHETOB
JIOTIOJTHATETBHOTO 00pa30oBaHus MH)XeHepHOH HarpaBieHHOCTH / A.J]. BakyH, A.A. fIkyTa,
JI.A. ITapwytuHa ; oz pef. JI.A. TTapmytunoi. — M. : ®I'BHY «MHCTUTYT cTpaTteruu
pa3Butus 06pa3zoBanusi», 2024. — 40 c.

7. MeTtopaunueckrie peKOMeH/al|K 110 UCTO0/Ib30BaHUIO CTeLaIM3MPOBaHHOTO
000py/Jj0BaHUs Ha 3aHSATUSX B MH)KEHepPHBIX KJlaccax : rnocobue s yuuresns / I1.H. Psibos,
A.A. fIkyta u gp. ; nog peg. JI.A. [TapmytuHou. — M. : ®I'BHY «MHCTUTYT cTpaTervu
pa3BuTHsi oOpa3oBaHusi», 2024. — 61 c.



OVPdPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU
NHTEPHET

1. Metopuueckue Bugeoypoku. — URL: https://edsoo.ru/metodicheskie_videouroki/
2. MeToauueckue MHTePAKTUBHbIE KeHChI: CJIO’KHBIE BOMIPOCHI Mpero/jaBaHus
yueOHbIX TIpeZIMeTOB (B TOM umcsie 1o ¢usuke). — URL:
https://edsoo.ru/metodicheskie_kejsy/

3. Meroauueckue cemuHapsl / ®usnuka. — URL:
https://edsoo.ru/metodicheskieseminary/ms-fizika/

4. BupTtyasbHble 1ab0paTOpHbIe U MPAKTHYeCKHe PaboThl Ha yTiyO/ieHHOM

YPOBHe OCHOBHOTO 0011iero obpa3oBanust. — URL:

https://content.edsoo.ru/lab/

5. Bcepoccutickasi onumIidazia mKoiabHUKOB / @usnka. — URL:
https://vserosolimp.edsoo.ru/physics

6. ITpoekT "Hayka B pervonsl" https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-
programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

7. I1poekT "®u3uka ays Bcex" https://dusvkagyisBcex.pd/

8. Yuebnuk VICPO https://static.edsoo.ru/projects/case/2024/o000/phys/1/index.html



IIpuioxeHue K padodeil mporpaMMe 1o yue0OHOMY npeaMeTy
®dusuka. 7-9 Kinacc

[Tpunoxenue K paboueil rporpamMme 1o ydyeOHoMy mipeamery «®Pusvka 7-9 Kjmacc» B
YacTH TIOYPOYHOTO TIIAHMPOBAHUSI HalleJleHO Ha BKJIFOUEHHE WCIIO0/Ib30BaHUs 000py0BaHUs
«Indposas maboparopusi o ¢usvke» (MPOPUILHBIMN YPOBEHb), IPUOOPETEHHOTO ILKOIOW B
pe3y/ibTaTe T0J/TydeHus TpaHTa 10 TIPoeKTy «LIeHTp WH)XeHepHOro TBopuecTBa « TexHomao-51».

Hecmotpst Ha To, uto B 7-9 Kjlaccax mporpamMma 1o (u3uke peanusyercs Ha 0a30BOM
yPOBHe, 0co00e BHUMaHUe Te/lJaroroB y/e/isieTcsl MpeAnpoduIbHOMY MpeMeTHOMY 00y4YeHHI0 1
MOTHBAIMM IIIKOJBHUKOB K BBIOOpPY [JasibHeuIero obyueHus B TPOPUIBHBIX WH)KEHEPHBIX
KJjlaccax, YTO COOTBETCTBYET TOCYJapCTBEHHbIM TPUOPUTETAM, OMNpeJessIOlMM YCHelHOCTh
peasM3alvy 3a/lauy TeXHOJIOTHUeCKOTO pa3BUTHSI CTPaHbl U peroHa. 3HauuTebHbIM ()aKTOpOM
YCIIeITHOM MOTHBAL[UM SIBJISIETCS TIpUOOIIleHre ILKOJMBHUKOB K paboTre ¢ cCOBpeMeHHbIM
TeXHOJIOTHUECKUM 000pyZ0BaHHEeM — KakK B JIeMOHCTpPAlMOHHOW ¢(opme, Tak u B (opme
aKTMBHOTO UCI0/Ib30BaHusl. Ha ypokax ¢u13uKku /11 peanun3aliiv Ha3BaHHOM LieJTU UCIO/Ib3yeTCs
Lindposas naboparopusi o pusuke.

Pa3BuTre coBpeMeHHOUW TEXHHKHU, MPAKTHKa BCEX eCTeCTBeHHO-HayUYHbIX WCC/e/J0BaHUM
B MHUpe TOKa3bIBal0T, UTO HM3MepeHHe (PH3UYecKUX BeJMUMH BCe IIMpe WCIO/b3yeT MPUHLIUIIBI
ouM(dpOBBIBAHMSI AHAJIOTOBBIX CHUTHAJIOB, BHEJpEHHe [aTUMKOB (DU3UUECKUX BeWYUH,
KOMITBIOTEPHYIO 00paboTKy wH(pOpMaly, TOMyueHHOW C TakuX AaTuukoB. CoOBpeMeHHBIN
CcTaHAapT (u3nUeckoro oOpa3oBaHUsI [JiI OCHOBHOM W CpefjHeM IIKOJbl TpeOyeT aKTUBHOTO
OCBOEHHSI COBPEMEHHBIX CIIOCOOO0B ToydyeHus, 00paboTKM U Tipe/CTaBaeHUs] WHPOPMAIUy, a
TakKKe METO/IOB TIPOBeJeHUsi HCC/IeloBaTeNbCKUX paboT 1o (u3Mke, MCIO/Ib30BaHUE Kak
AHAJIOTOBBIX, TaK M LIU(PPOBLIX U3MEPUTETHHBIX PUOOPOB.

TkonbHblM mpoekT LleHTp uHXeHepHOro TBOpYecTBa «TexHoJIab-51» rmpesmnomnaraer
peanM3alMi0 M JOCTID)KEHWe STUX Lieieil, B TepBYI0 ouepelb, BHEJpeHHEeM KOMIIbIOTepHOM
TeXHUKH B TIOATOTOBKY, ITPOBe/ieHre (PPOHTATbHBIX J1ab0pPaTOPHBIX PabOT U 1eMOHCTPAL[MOHHOTO
JKCIlepuMeHTa, B 00pabOTKy TIO/MyueHHBIX [aHHBIX, WX WHTeprpeTanui0. KommbroTepHas
TeXHUKA TIpPe/CTaB/sieT coOoi: KomruieKT obopyzaoBanus Lludpoast mabopatopust 1o ¢usMKe
(6a30BbIf ¥ MPOGUILHBIA YPOBEHB), COCTOSIIUN U3 24 1U(MPOBLIX ATUMKOB, COTIPSDKEHHBIX C
busnueckuMm 0060pyJOBaHWEM; KOMITbIOTED C TIpOrpaMMHBIM obecrieueHueM. Jlabopatopus
npe/iHa3HavYeHa [yl TIPOBeJeHrs1 1abopaTOpHBIX W TpakTUdecKux pabotr. Takke ee MOKHO
WCTI0/Ib30BaTh BO BpeMsl IeMOHCTpALMi Ha ypokaX. BakHOW 0COOeHHOCTBIO SIBJISIETCSI TO, UTO
BCe SKCTIePUMEHTHI BBITIO/IHSIOTCS HAa peasbHOM (DHM3MUeCKOM 00O0py/0BaHWM, OTCYTCTBYET
KakKasi-mibo «KOMITbIOTEPHAsi CUMYJISILUsI», YBOZSIIAss OT BOCIPUATHS (DU3MKU KaK HAyKU O
MO/IeJIMPOBAHMH peasibHbIX SIB/IeHUN. B pamKax >KMBOTrO 3KCIIepUMEHTa peau3yeTcs CUTyaLust
TIpeo/I0/IeHrsl YUYeHUKOM TPYAHOCTeM Npy Hab/rojeHUH peasibHBIX sIBJIeHWH, Pa3BUBAeTCsl HaBbIK
BbI/|e/IeHUs] OCHOBHBIX UepT siBlIeHUs] Ha ()OHe MHO)KeCTBa MeJIKUX BTOPOCTeIeHHbIX (haKTOpOB,
YCTaHOB/IEHUS TIPUUMHHO-C/Ie/ICTBEHHBIX CBS3€H, KOJIMUeCTBEHHbIX 3aKOHOMepHOCTel. TombKo B
peaslbHOM 3KCTIepUMEHTe CTaHOBHTCSI TOHSATHA HEe0OXOAUMOCTh M3MepeHHi C OrpefesieHHOU
TOYHOCTBIO, TIPOBE/IEHHEe TakUX oOrnepalyi, Kak OKpyrieHHe. VIMEHHO B 3KCIepUMeHTalbHbIX
WCCIe[IOBAHUSIX ~CTAHOBSATCS BOCTPeOOBAaHHBIMM HAaBBIKM yUEHUKOB, CK/JIOHHBIX He K
abCTpaKTHOMY MBIILIUIEHUIO, @ K KOHCTPYUPOBaHUIO.

B pandom [lpunoxkenun paspaboraHbl JabopaTtopHble pabOThI C KCIONTb30BAHHEM
peasibHOTO 000pYZOBaHUS, COCTHIKOBAHHOTO C LM(POBBIMM JaTUMKaMH, CUTHal OT KOTOPBIX
TIOCTyTIaeT Ha KOMITbIOTeD M 00OpabarhiBaeTCsi COOTBETCTBYHOLEM TMPOrpPaMMOW. YUeHUK [JIs
TOJTyueHus1 KOJIMYeCTBeHHbIX JAHHBIX /I0/DKEH 0CO3HaTh CMBIC/I CUTHAasa, BbIBOAMMOIO Ha 3KpaH
(MOMEHT BpeMeHM, B KOTOPBIA TIPOMCXOAUT OTpefe/ieHHOe COOBITHe - Hampumep, POCT
TeMIepaTryphbl, [aB/leHus], HalpsoKeHUsT U T. 1.). KoMmmbroTepHasi mporpaMMa TOJIBKO YCKOPSIET
PYTHHHBIE TIPOLIeAYPhI PETUCTPALMK KOJTMUeCTBeHHBIX JaHHBIX: CO3/laHue U 3arlo/THeHHe Tabsiuil,
MOCTpoeHWe rpaduka 1O TaOJUUHBIM JIaHHBIM, T1000P TEeOpeTUUYeCKOW TpsAMol (KPUBOM),

1



TIPOXO/IAIIeN uepe3 BCe SKCIIepUMeHTa/TbHbIe TOUKH.

YuuThiBasi TIepexXOfHbIMA TIepUOJ, MeXKAY MWCIOAb30BaHHWEM  TPAJWL[MOHHOTO U
KOMTIBIOTEPU3UPOBAHHOTO TIPaKTHKyMa, B [Ipuio)keHHe BK/IFOUEHbI pabOThbI, KOTOPble WMEIOT
aHaJIOoTM Ha TPAJWLIMOHHOM O00OpyZOBaHWM, a Takxe psj paboT, TpoBefieHHe KOTOPBIX
TIPUHIUIAAIBHO HEBO3MOXKHO 0€e3 MCI0/Th30BaHMsI JJATUMKOB U KOMITbIOTepa. B 0CHOBHOM IIKOJTe
OfTHOM W3 1ieJieli BBITIOJIHEHUS JTabopaTOpHBIX paboT siBAsieTcsl 00yueHre 3aroTHeHUI0 TabJIul] v
noctpoenuto rpadukoB. B IludpoBoit nabopatopur 1ieibiii psifi paboOT MOXXHO BBITIOTHUTS,
TOTOBSI He 3JIeKTPOHHBIM OTUeT B BUje (paiisia, a PyKOINUCHbIA OTUeT C 3arnojHeHWeM bsiaHka
Otueta. BaHky BXOAAT B JUCTPUOYTHB MpOrpaMMbl U MOTYT OBITh pacrieyataHbl. Bce 310
MO3BOMUT (DOPMUPOBATh HOBYHO KYJIBTYPY OTUETHOCTH TI0 (U3MUECKHM SKCTiepUMeHTaM.
HWcnonp3oBanue LludpoBoii mabopatopuy B IIKOILHOM JAE€MOHCTPAMOHHOM M JlabopaTopHOM
JKCIepUMeHTe TIO3BOJIUT KapAWHAIbHO H3MEHWTb OTHOILEeHWe YUYeHHKOB K (Hu3MKe KakK K
yueOHOMY TIpeAIMeTy. Yual[uecss Haydarcsi paboTaTh C MHOTOUYMCIEHHBIMU ITU(PPOBBIMHU
Jaryrkamu. [Toxoykue JaTuMKy UCTIOJIb3YHOTCS Ha pa3/IMUHbIX TTPOM3BO/ICTBAX.

B TlpunokeHun moApoOHO yKa3aHO, TPU peayu3aliii KaKoW TeMbl HCIOIb3yeTCs
[udpoass naboparopusi 1Mo ¢Gu3MKe, a TakKe Kakoe KOHKPETHO 00OopymoBaHHEe HeoOX0JuMO
YUHTE/TI0 Ha TOM WJIK UHOM YPOKe.

Wcnonb3oBanve o0oOpyZoBaHHMe Ha YpOKax BCeleJio COOTBETCTBYyeT TpeOOBaHHUSIM
¢benepanbHOI yueOHOI porpamMmMe 10 PU3MKe, a TAKXKe JOTOMHSET 3Ty MTPOTPaMMmy.



IIOYPOYHOE IVTAHUPOBAHUME

7 KJTACC
HudpoBas Oo6opyaoan | KosnuecTBo yacoB 7A 7b 7B 7C
Tema ypoka naboparopus He Kontp | Ipakr HMara |/lara |/lara |/dara |/ara |/lar | lara | /lara
Ne u3yde | u3yde | u3yue | u3yde | m3yde | a usyue | usyde
O/IbHBI | HUEeCKH
n/ Beero | e o HUSA HHSA HHSA HUSA HUSA U3y4d | HUA HUSA
o mwiaH |¢akr |mwiaH |¢akr |maH |eHu |mIaH | dakr
pabdor | padot a
bl bl
(haxk
T
@®ur3rKa — HaykKa 0 OsHakomsenue c | Ludposbie
nipupoze. fABneHvs vuHTepdelicom JlaTYMKU
TIPUPO/IBL. NIPOrpaMMbl TIOJIOKEeHMS,
1 | ®usnueckue siBnenus | «Lludposas TeMIieparyphbl 1
naboparopus Mo | , AB/IeHUs,
(ur3nke» HanpsyKeHUs;
KOMITBIOTEP.
MexaHHuecKue, O3nHakomsieHue c | Komribrorep,
TeIlIOBEIe, TporpamMmmoi BEDb-kamepa
5 | 3eKTpHyeckue, 06paboTku 1
MarHUTHbIe, 15591 (0]
CBETOBbIe, 3BYKOBbIE
sIBJIEHUSI
Pusnueckue OsHakomsenue c | Ludposbie
BeJIMYMHBI U UX TIpUMeHeHNeM JaTUNKU
V3MepeHue LM POBBIX TI0JIOXKEHUS,
3 [laTUNKOB TeMITepaTyphl 1
, JlaB/IeHus,
HarpsDKeHus;
KOMITBIOTED.
4 | Ypok-uccnenosanve | MsmepeHue Jarunk 1 1




"N3mepenue TeMIlepaTypbl TeMIlepaTyphl
TemIieparypbl Ipy IIpY TIOMOLIU , KOMITBIOTEp
TIOMOIIIU JlaTuvKa

JKUJIKOCTHOTO Temrieparyphl

TepMoMeTpa 1

JaTuvkKa

TeMIleparypsl"

Kak ¢usuka u ipyrue | O3HakomsieHue c | JlaTunk
eCTeCTBEHHbIe HayKH | BUJJaMU OTYeTOB | ITOJIOKeHUS,
V3y4aroT TIPUPOAY. 0 pe3y/brarax Habop 1o
EcTecTBeHHOHayuHbl | UCCI€[OBaHUM | MexaHUKe

1 MeTO/| TTIO3HAHUSI. (oTuet Ha

Omnucanue GraHke)

(hr3uueCcKUX siBJIeHUN

C IOMOIIIbI0 MOojiesiel

Ypok-uccienoanue | O3HakomsieHue C | JaTuuk
"[IpoBepka BUJlaMU OTUETOB | I10JIOXKEHUS],
TUINOTe3bl: JaMbHOCTh | O pe3yJsbTarax Habop 110
10J1€Ta LIapHKa, VCC/Ie[IOBaHMM | MexaHHKe
MYLeHHOTO (311eKTPOHHBIN
TOPU30HTabHO, TEM | OTYeT)

OosnbIie, yeM O0JIbIIIE
BbICOTA ITyCKa"

CrpoeHue BelleCTBa.
OIBITHI,
[lIOKa3bIBaroIL1e
IMCKpPEeTHOe
CTpOEHMe BellleCcTBa

JIBr>KeHve yaCTULy
Bell|eCTBa

Ypok-uccieoBaHUe
«OTIBITHI 11O




Ha0JTFO/IeHHUIO
TEIJIOBOrO
pacCIIMpeHUst Ta30B»

ArperarHsle HdemoHcTpanms | [laTuuk
COCTOSIHMS BellleCTBa | IpoLecca TeMIlepaTyphl
10 TI/IaB/IeHus JibJla | , KOMIIBIOTep,
Habop 110
MOJIEKYJ/ISIPHO
1 (u3uke
B3aumocssa3b mexay | JlemoHcTpauus | Jaruuk
CBOWCTBaMH BellleCTB | UCIIapeHus TeMIepaTypbl
B PasHbIX arperatHbiX | )KUJKOCTU , KOMITBIOTeEP,
COCTOSIHUSIX M UX Habop 1o
11 | aTOMHOMOJIEKYJISIPHBI MOJIEKYJ/ISIPHO
M CTPOEHHEeM. U (pr3uke
OcobeHHOCTH
arperarHbIxX
COCTOSTHUM BOJIbI
MexaHuueckoe HOemoHcTpauusa | JaTumk
[BYDKeHNe. PaBHOMEPHOI'O U | ITOJIOKEeHMUS,
PaBHOMepHOe 1 HEpPaBHOMEPHOI | KOMIIBIOTEP,
HepaBHOMEpHOe O [IBWKEHUs]. Habop 1o
1o | ABMXKeHMe WccnepoBanre | MexaHHKe
3aBUCUMOCTH
KOOPZAUHATHI OT
BpeMeHHU pU
PaBHOMEPHOM
JBYDKEHNUU
Ckopocts. Equnnner | MccnepoBanue HJatunk
CKOpPOCTH 3aBUCHMOCTH TIOJIOKEeHMS,
13 CKOpPOCTH OT KOMITBIOTED,
BpeMeHH TIpU Habop 110
paBHOMEPHOM MexaHUKe




JBYDKEHUH,
(271eKTpOHHBIN
OTYeT, OTUeT Ha
G/1aHKe)

14

Pacuet iyt u
BPEMEHU [IBU)KEeHUSI

15

Nuepryist. 3akoH
VIHEepLIWH.
BsaumopelictBue Ten
Kak MpUYrHa
V3MeHeHUs] CKOPOCTH
JIBYDKEHUsI TeJl

16

IInoTHOCTB
Berlectsa. Pacuer
MaccChl ¥ 00beMa Tesia
110 ero IJIOTHOCTH

17

JlabopatopHast
pabora
«Omnpepenenue
TVIOTHOCTHU TBEPZIOr0
Tena»

18

Permmenue 3azau 1o
Teme "IIIOTHOCTB
Belecrsa”

19

Cna kak
XapaKTepUCTHKA
B3aUMOZelCTBUS Tell.
Cuna yripyrocru.
3akoH I'yka

JeMoHcTparus
JIeCTBYSI CUJIBI,
KakK
XapaKTepPUCTUKHU
B3aUMO/IEeHCTBUS
Tesn

HJatunk
CHUJIBI,
KOMITBIOTED,
Habop 110
MexaHUKe

20

JlabopatopHasi
pabora «/3yueHue

UccnepoBanue
3aBUCUMOCTH

Hdartuuk
CUJIBI,




3aBUCUMOCTH nedopmalum KOMIIBbIOTEP,
pacTsKeHUst TIPY>KUHBI OT Habop 110
(medopmarivn) TIPUIOXKEHHOU MeXaHUKe
TIPY>KUHBI OT CHUJIBI
TIPUIO)KEHHOM CUJIbI»

21 ABneHuve TAroTeHus.
Cuia TsKeCTH
Casi3b Mexxay cuioii | VIsmepenue Harunk
TSDKeCTH U Maccou YCKOpeHUs CHUJIBI,

22 | Tena. Bec Tena. CcBOOOAHOTO KOMIIbIOTED,
Peruienue 3azau no najieHust Habop 1o
teMe "Cuia TshkecTu" MeXaHHKe
Cuna TspKeCTy Ha
JPyruX IJlaHeTax.

23 | Pusnueckue
XapaKTepPUCTUKHU
TJIaHeT
N3mepenue cu. N3mepenue cun | [atuuk
JuHamomeTp CHUJIBI,

24 KOMIIBIOTED,

Habop 1o
MeXaHUKe
Bec Tena.

25
HepecomocTb
Cnoxenue aByx cui, | MIsmepenue HJatunk
HarpaB/IeHHbIX 110 PaBHOJIEHUCTBYIO | CHUIJIBI,

2% OJJHOU MPSIMOU. 11ei cun KOMIIBIOTED,
PaBHOgelicTByOIIast Habop 1o
CUII MexaHUKe

27 Pemenue 3azmau o

TeMe




"PaBHOgelCTBYOIAs
cun'

28

TpeHve CKOMbXXeHUst
Y TPEeHUe MOKOs.
TpeHue B ipupoje u
TeXHHUKe

N3mepenue
ko3¢ ureHTa
TpeHust

Harunk
CHJIBI,
KOMIIBIOTE,
Habop 110
MeXaHHUKe

29

JlaboparopHasi
pabota «/3yueHue
3aBUCUMOCTH CHJIBI
TPEHUSI CKOJTbKEeHHUS
OT CWJIBI IaBIeHUs U
Xapakrepa
COMNPHKACAIOIINXCS
TIOBEPXHOCTEN»

30

Permmenue 3amau Ha
onpejie/ieHUe
PaBHOZENUCTBYIOILIEN
CUJTbI

31

Peitienue 3agau o
TemMaM: «Bec Tena»,
«['padrueckoe
1300paXkeHue CUII»,
«Cunb»,
«PaBHOzelcTBYOIAs
CHUD»

32

KoHnTpospHas pabota
0 TemMam:
«MexaHuueckoe
JIBIKeHUe», «Macca,
IJIOTHOCTBbY», «Bec
Tena», «['paduueckoe
1300paykeHHe CUTI»,




«CHUJb»

33

Iaenenue. CriocoObl
YMEHBIIIeHUST U
yBeJIMUeHHsT
JlaBIeHUsT

34

[aBneHue rasa.
3aBHCUMOCTh
JlaB/eHus ra3a oT
00BnéMa,
TemrepaTyphbl

HemMoHcTparys
3aBUCUMOCTH
JlaBJIeHUs ra3a
oT obbema rpu
TOCTOSIHHOU
Temrieparype

Harunk
JlaB/IeHUs,
KOMITBIOTEP,
Habop 110
MOJIEKY/ISIPHO
Y (pr3uKe

35

[lepenaua naBneHus
TBEPJBIMU TelaMHU,
JKUAKOCTSIMU U
ra3amu. 3aKOH
ITackans

36

[aBneHue B
JKUJKOCTH U Trase,
BBbI3BaHHOE
JIeMCTBHUEM CHJIbI
TSDKeCTU

37

Pemmenue 3azau 1o
Teme «/laBneHuve B
JKUIKOCTH U Tase.
3akoH ITackansi»

38

Coobrmiaroryecs
COCY/IbI

39

I'uapaBnvueckuii
ripecc

40

MaHOoMeTpBL.
[TopiHeBoM
JKMIKOCTHBIM HAcOC




41

Atmocdepa 3emmu.
[TpruuHbI
CYILL[eCTBOBAHUS
BO3/yIIIHOU
000/10UKM 3eMJTH.
3aBHCUMOCTb
aTMocdepHOro
JIaB/IeHUSI OT BBICOTHI
HaJl ypPOBHEM Mopsi

42

Bec Bo3nmyxa.
AtmocdepHoe
JiaBjieHye

43

N3mepenue
aTMochepHOro
naBneHusi. OnbIT
Toppuuesnu

44

3aBUCUMOCTh
aTMocdepHOro
JIaB/IeHUSI OT BBICOTHI
HaJl YDOBHEM MOPsI

45

bapometp-anepou.
AtmocdepHoe
JlaBjieHUe Ha
Pa3/INYHBIX BBICOTAX

46

Pe1tienue 3agau 1o
TeMe "ATMochepHoe
naBjieHue"

47

[elicTBUe KUJKOCTH
Vi ras3a Ha
TOTPY>KeHHOe B HUX
Tesio. Apxume/joBa
cunia

10




48

JlabopatopHast
pabota
«Omnpenenenue
BbITA/IKUBatOIIei
CUJIbl, JEUCTBYIOLLIEN
Ha TeJlo,
TIOTPY>KeHHOe B
XKUAKOCTB»

49

JlaboparopHasi
paborta 1o Teme
«ccnemoBaHue
3aBUCHUMOCTH Beca
TeJia B BOZie OT
00béMa
TIOTPY’>KEHHOM B
JKUZIKOCTb YaCTH
Te/J1Ia»

50

IInaBanue Ten

51

JlaboparopHasi
pabora
"KoHcTpyrpoBaHue
apeoMeTpa U1
KOHCTPyUpPOBaHUe
JIOLKU U
orpeseneHue eé
rpy30nogbEMHOCTH"

52

Permenue 3azau 1o
TeMaM: «Il/1aBaHue
CyZ|OB.
BoszagyxonniaBanue,
«[laBneHue TBepAbIX
TeJl, XXUAKOCTeH U
ra3oB»

11




53

Mexanuyeckas
pabota

54

MOIHOCTB.
E jHM1BbI MOLLIHOCTH

55

Ypok-ucciesoBaHue
"Pacuét MOIIHOCTH,
pa3BrBaeMOU Npu
roabéme 1o
JlecTHULE"

56

IIpocTelie
MeXaHU3MBEI. Phruar.
PaBHOBecue cuj1 Ha
pbluare

57

KontpospHas pabota
1o Teme «/laBneHue
TBEPABIX TeJl,
JKAJIKOCTEH Y Ta3oB» /
Bcepoccuiickas
TpoBepouHasi paboTa

58

Pe3epBHbIii yPOK.
Pabota c TekcTamu
1o Teme «/laBneHue
TBEPBIX Tel,
JKAJIKOCTEH Y Ta3oB» /
Bcepoccuiickas
npoBepoyHast pabora

59

Pblyaru B TexHUKe,
ObITY U TIpHpOfE.
JlabopatopHast
pabora
«/ccnepmoBanue
yCJIOBUI paBHOBeCHs
pbluara»

0.5

12




Peruenue 3azau no N3mepenue Haruuku
TeMe «YCJIOBUS KITA CUJIBI,
G0 | PABHOBECHS pbIuara» HaKJIOHHOM TI0JI0’KeHHS,
IIJIOCKOCTH KOMIIBIOTED,
Habop 110
MexXaHUKe
KoaddurmeHt
T10JIe3HOTO [1eMCTBUS
MexaHU3Ma.
61 | JlabopaTropHas 0.5
pabota «V3mepeHue
KTI/[I HaknmoHHOU
ITIJIOCKOCTH»
Peitienue 3agau 1o
62 | Teme "Pabora,
MOIIIHOCTB, KIT1"
MexaHuueckas
SHeprusl.
63 | KuHeTnyeckas u
NOoTeHLUaIbHast
SHeprus
3aKOH COXpaHeHUs OKcrepuMeHTan | JlaTuuku
MexaHuJeCKOu bHOE CHUJIBI,
SHepruu onpejeneHue TIOJIOKEeHMS,
V3MeHeHUst KOMIIBIOTED,
KUHETHUEeCKOW 1 | Habop 1o
64 MOTeHLIUAIbHOW | MeXaHUKe
SHEepruu rnpu
CKaTbIBaHUU
Tesa no
HaKJ/IOHHOM
TIJIOCKOCTH
65 | YpOK-3KCIIlepyMeHT 1

13




10 TemMe
"OKCrepuMeHTa IbHO
e orpeziesieHue
W3MEHEeHUs
KHHETHUEeCKOU 1
TIOTeHLIMaTbHOM
SHEepruu rnpu
CKaThIBAHUH TeJIa 10
HAKJIOHHOM
M/I0CKOCTH"

KoHntpospHast pabota
66 | o Teme «Pabora u 1 1
MOIJHOCTb. DHEPrus»

Pe3epBHbI yPOK.
PabGora ¢ TekcTamu

67 | o Teme 1
"MexaHnueckoe
JIBIDKeHHe"
Pe3epBHbII yPOK. Pabora B Lludporsie
Pabora c Tekctamu rporpamMme JaTYNKU
o Teme "Pabora. «udposas I10/I0’KeHUH],
68 MouHoCTb. nabopaTopusi o | TeMIIepaTyphbl 1
Oueprus" busuke» , laBJIeHws,
HarpsDKeHUs;
KOMITbIOTEp
OBLIEE
KOJIMYECTBO YACOB 68 4 12
10 TTPOT'’PAMME

IIOYPOUYHOE IVIAHUPOBAHME
8 KJIACC




Bell[eCTBa Ha
OCHOBe T10JIOYKeHUI
MOJIEKY/ISIPDHO-

Iudposas O6opypoBanue | KomnuecTBo yacoB 8A 8b 8B 8C
naboparopus Hara | Jara | Jara | Jara | Jdara |/Jar | /Jara | /Jdara
Ne Ipakr u3yue | u3yde | M3yue | u3yde | u3yde | a usyue | usyde
n/ | Tema ypoka Kontpo | wyeckn | o g |mms  |mms  |mus | wsya |ems | eps
y
n Beero | mbHbie | e mwiad | ¢akr |mwiaH | ¢akT |(mIaH |eHd |mwiIaH | ¢akT
paboTsI | pabor a
bl dax
T
OcHOBHbIE O3Hakomienve | Kommbrorep,
TIOJIOXKEHUSI c uHTepdeiicom | Habop 1o
MOJIEKY/ISIPHO- MpPOrpaMMbI MOJIEKY/ISIPHOM
1 | KUHeTHUYeCKoM «udposas busuke, 1
TeOpUU U UX naboparopusi o | AATYUKHU
OTIbITHbIE busuke» TeMIepaTyphl,
IO TBEP KA eHUSI JlaBJIeHusI
? Macca u pasmep 1
aTOMOB U MOJIEKYJT
Mopenu tBépmoro, | O3HakomiieHve | Komrierorep,
>KUZIKOTO U c mporpammoii | Habop mo
ra3o00pa3HoOro 06paboTku MeXaHHKe,
3 COCTOSIHUM BUJIEO BEB-kamepa, 1
Bell|ecTBa JaTuYuKU
TI0JIOXKEeHUS,
CUJIbI
OObsicHeHHE
CBOMCTB TBEpP/IOTO,
>KUZIKOTO U
4 ra3o000pa3HoOro 1
COCTOSTHUM

15




KUHEeTHUUe CKOM
TeopuH

Kpucrannmiueckue
u aMop(HbIe Tesa

CMmaunrBaHue U
KaIlmIIsipHOCTb.
IToBepxHOCTHOE
HaTsDKeHUe

TerioBoe
paclivpeHve u
cKarue

Temrmeparypa.
Casi3b TEeMIIeparypbl
CO CKOPOCTBIO
TeIJIOBOI'O
JIBWKEHHSI YaCTHUL]

BuyTpenHss
sHeprusi. Crioco6sI
V3MEeHeHUs
BHYTpPeHHe!
SHEepruu

10

Buabi
Teriornepesauv

11

Ypok-koHpepeH1Lus
"[IpakTHueckoe
WCII0/Ib30BaHNe
TETJIOBBIX CBOMCTB
BeIL[eCTB U
MaTepuasoB B
1jesIsix
sHeprocbepekeHus"

16




12

KomuuectBo
TEIVIOTHL. YleJbHast
TEMI0€MKOCTb

13

YpaBHeHue

TeruioBoro bamaHca.

Teruioo0MeH U
TeIrvIoBoe
paBHOBeCHE

14

JlabopatopHast
pabota
"UccnenoBanue
SIBJIeHUsT
TeryiooOMeHa MpH
CMeIlIBaHUU
XOJIOIHOU U
ropsiueii Bojib1"

15

Pacuet konmruecTBa
TEI/I0ThI,
He00X0IUMOro It
HarpeBaHus Te/a U
BBI/IE/IIEMOTO UM
TIPY OXJIXKJEHUN

16

JlabopatopHast
pabora
"OnpepeneHue
ye/bHOM
Ter/1I0eMKOCTH
BerecTsa"”

Ornpegenenuve
yZAe/lbHOU
TeII0eMKOCTH
TBEpPZ0ro
BelllecTBa

KowmristoTep,
Habop 1o
MOJIEKY/ISIPHON
busuke,
JaTUUKU
TeMIieparyphl,
[ABJIeHUsI

17

OHeprus TOIUIMBaA.
YnenbHas TemnaoTa
CropaHust

18

[TnaBnesue u

17




OTBep/eBaHue
KpUCTa/I/T4ye CKUX
TeJ. Ye/ibHas
Ter/10Ta IJlaB/eHus!

JlaboparopHasi OnpegeneHve Kowmribrotep,
pabora yZAenbHON Habop 110
"OnpepeneHue TerJI0ThbI MOJIEKY/ISIPHOM

19 | yaesbHOM TeIIOTHl | T/IaB/ieHUs Jbjia | hU3MKe,
TUIaB/IeHUs baa" JaTYUKHU

TeMIiepaTyphl,
J\aBJIeHUsI
[Tapoobpa3oBaHue u
20 | KoHZeHcaLus.
Ncnapenue
Kurnienue. YgenoHast | 3yuenue KowmrmsroTep,
TerioTa 3aKOHOMEPHOCT | Habop 10
rapoo0Opa3oBaHus U | el UCITapeHust MOJIEKY/ISIPHOM
KOH/IeHCaLUH. JKUJKOCTEMN ¢u3uike,

21 | 3aBUCUMOCTh JaTuUUKU

TeMIlepaTyphbl TeMIiepaTyphbl,
KUIEeHUS OT JlaB/IeHUs
aTMocdepHOTro
JlaBJIeHUs]
BnaxHocTb Onpepenennve KomrmsroTep,
BO3/yXa. OTHOCHTE/IbHOW | Habop 1o
JlabopatopHasi BJIA&YKHOCTHU MOJIEKY/ISIPHOM

D Ea60Ta BO31yXa ¢dusvke,

Onpepenenuve JaTYUKHU
OTHOCHUTEe/TbHOMN TeMIiepaTyphl,
B/IAYKHOCTHU JlaB/IeHUs
BO37yxa"
23 Pemenue 3amau Ha

oripe/iesieHHe

18




BJIQ’KHOCTH BO31yXd

24

[MTpuHLMIBEL pabOTEI
TETJIOBBIX
JIBUTaTeJIei.
[TapoBast TypOuHa.
[Buraresns
BHYTPEHHero
CropaHus

25

KII/I TeriyioBoro
JiBUTaTesIs.
TerioBblie
JBUTaTeN! U
3almra
OKpy>Karorjei’
cpeibl

26

3aKOH COXpaHeHus
Y MpeBpallleHust
SHEepruy B
TeTJIOBbIX
nporeccax

IIposepka
3aKOHa
COXpaHeHUst
SHEPIUH ISl
TeIJIOBBIX
SIBJICHUH

KowmristoTep,
Habop 1o
MOJIEKY/ISIPHON
busuke,
JaTUUKU
TeMIlepaTyphl,
[ABJIEHHUs

27

[TogroroBka K
KOHTPO/IbHOU
pabote 110 Teme
"TernoBbie
SIBJIEHUSI.
N3menenne
arperaTHbIX
COCTOSIHUM
Belecrsa”

28

KonTtponbHas
pabora 110 Teme

19




"TernnoBble
SIBJIEHUS.
N3meHeHue
arperaTtHbIX
COCTOSIHUI
BelecTsa”

29

OJIeKTpU3aLUs Tesl.
[Ba pozna
3/1eKTpUYeCKUX
3apsiioB

30

Ypok-uccnenoBaHue
"OnekTpu3alus Tes
VHZAYKLIWEeN U NIpy
COTIPUKOCHOBEHUN "

31

B3aumogeticTBre
3apsDKeHHBIX Tel.
3akoH KysoHa

32

DJIeKTpUYECKOe
roJie.
HarmpsikeHHOCTB
37IeKTPHUYEeCKOTr0
niosist. TTpuHLmn
Cynepro3vLiuu
7IeKTPUYUe CKUX
roJier

33

Hocurenu
3/1eKTpUUeCKUX
3apsi/ioB.
OnemMeHTapHbIN
3apsz. CtpoeHue
aToma

34

ITpoBogHVKM M
JIABNIEKTPUKMU.

20




3aKOH COXpaHeHus
3/1eKTPUYeCKOro

3apsizia

35

Permmenue 3asau Ha
TpUMeHeHue
CBOMCTB
37IeKTprUYe CKHUX

3apsiioB

36

OneKTprYeCcKun
TOK, YCJIOBUS €T0
CyLL|eCTBOBaHUS.
NcTtounuku
3JIeKTPUYECKOr0
TOKa

37

HeticTBus
3JIeKTPHUYeCKOro
TOKa

38

Ypok-uccienoBaHue
"IlericTBUE
3JIeKTPUYECKOTr0
T10JIs1 Ha
TIPOBOJJHUKU U
JVIeKTpUKU"

39

ONeKTpUUeCKU TOK
B MeTasax,
JKAJIKOCTSIX U ra3ax

40

DJIeKTpUYecKas
Lerb U eé
COCTaBHbIE YaCTU

3HAKOMCTBO C
nHTepdelicom
urdpoBoro
ocruiorpada

KomristoTep,
Habop 1o
3JIeKTPOMarHeT
H3My,
3/IeKTpUYeCKre
JATUUKHU

21




41

Cwuna Toka.
JlaboparopHasi
pabota "V3mepenHue
Y peryJimpoBaHue
CUJIbI TOKA"

N3mepenue
CUJTBI TOKA C
TIOMOLLbIO
ocuuiorpada

KowmrsroTep,
Habop 1o
3/IeKTPOMarHeT
U3MYy,
3/IeKTPUYECKHEe
JATUKA

0.5

42

DJIeKTpUYeCcKoe
HarpspKeHHe.
Bonsrmerp.
JlaboparopHasi
pabota "V3mepeHue
Y peryaupoBaHye
HarnpsokeHus"

0.5

43

CorpoTuBiieHue
TIPOBO/IHUKA.
YnenwHOe
COTIPOTUB/IEHUE
Bell[eCTBa

44

JlaboparopHast
pabora
"3aBUCUMOCTD
3/IeKTPUUECKOTO
COTIPOTHUB/IEHUS
TIPOBO/IHHKA OT €ro
JJTVHBI, TII0LLaU
TIOTIEPeUHOT0
ceueHusi U
Marepuasa"

W3yuenune
3aBUCUMOCTH
COMPOTUB/IEHUS
IIPOBOJA OT ero
JUTUHBI U
TIOLAu
TIOMePeyHOro
ceyeHus

KowmrmeroTep,
Habop 110
3/IeKTPOMarHeT
13Mmy,
3/IeKTPUUECKHe
JATUKA

45

3aBUCUMOCTD CHJIbI
TOKa OT
HarpspKeHUsl. 3aKOH

22




OMa 1 yyacTka
Ljenu

JlaboparopHasi
pabora
"WccnenoBanue
3aBUCUMOCTH CHJIBI
TOKa, UyIL[eTO

46 yepes pesnucTop, oT
COTMPOTUBJIEHUS
pesucTopa u
HarpspKeHUs Ha
pesucrope"”
ITocnenosarenbHOe
47 | ¥iTiapasensHoe
COeIMHEeHUs
TIPOBOJJHUKOB
JlaboparopHast W3yuenune KowmrmbroTep,
pabora "ITpoBepka | pacripefeneHusi | Habop 10
TIpaBU/Ia CJIO’KEHUSI | HalpsDKEHWM B | 5/1IeKTpPOMarHeT
HarpspKeHU npu LIeru C H3My,
TOoC/Ie/loBaTe/IbHOM | TTOC/Ie/loBaTe/lb | 3JeKTpUJecKre
48 | coequHEeHUU IBYX HbIM JaTuyhKU
pesucTopos” COelMHEHUEM
Y4aCTKOB,
COCTOSILLIUX U3
pasHbIX
5JIeMEHTOB
JlaboparopHast N3yuenue KomrmbroTtep,
pabora "ITpoBepka | pacripefeneHust | Habop 10
49 | MPaBA/I A/ISl CUIIbL | TOKOB B LIEMA C | 5/IEKTPOMArHeT
TOKa TpU rapasuieJibHbIM | U3MY,
rapasuie/IbHOM u 3/IeKTpUYeCKre
COeJMHEeHUU roc/efoBarelb | aTYNKU

23




pe3ucTopos”

HbIM
coe/IMHeHNeM

50

Peltrenue 3amad Ha
TpYMeHeHVe 3aKOHa

Owma ans
Pa3IMYHOro
CcoelMHeHUsI
TIPOBOJHUKOB

51

Pabora u
MOIIIHOCTb
3/IeKTPUUECKOT0
TOKA. 3aKOH

[xoysis-JleHnia

52

JlabopatopHast
pabora
"OnpepeneHue
paboThI 1
MOIIIHOCTH
3JIeKTPHUYECKOT0
TOKa"

53

OJIeKTpUYeCcKue
ey U
NoTpeduTe M
3/1IeKTpUUeCKo
JHEPrUHU B OBITY.
Kopotkoe
3aMbIKaHHe

54

ITocTosiHHBIE
MarHuThl, UX
B3aMMO/IeliICTBUE

55

Ypok-uccienoBaHue

"M3yyeHue mosneit
TIOCTOSIHHBIX

24




MardguToB"

56

MarsuTHoe 1oie.
MarsuTHoe rose
3eMJ/I1 U ero
3HauyeHue JJist
>KHU3HM Ha 3eMiie

57

ITogroroBka K
KOHTPO/IbHOU
paboTe 110 Teme
"DneKTpruyecKre
3aps/pbl.
3apsKeHHbIe Tesa U
ux
B3aUMO/IeHiCTBHS.
ITocTosiHHBIN
3/1IeKTpUUeCKUi

TOK

58

KonTtponbHas
pabora 110 Teme
"DJleKTpUUyecKue
3aps/pbl.
3apsbKeHHbIe Teja 1
170
B3aMO/IeHCTBHSI.
[TocTostHHBIN
3/IeKTpUUeCKUH
TOK" /
Bcepoccuiickas
TIpPOBEepOYHast
pabora

59

Pe3epBHbIii ypOK.
Pabota c TekcTamu
10 TemMe

25




"ITocTosiHHBIM
3/1IeKTpUUeCKUi
TOK" /
Bcepoccuiickas
TIpPOBepOYHast
pabota

60

OnbIT Opcrena.
MarsuTHoe 1oJe
371eKTPHUYEeCKOro
TOKa MarHurHoe
T0Jie KaTyLLKHU C
TOKOM

W3yuenune

3aBUCUMOCTH
cu/bl Amriepa
OT CWJ/IbI TOKa

Kowmribrotep,
Habop 110
3/IeKTPOMarHeT
H3My,
3/IeKTpUYeCKre
JaTUUKKU

61

OmeIT Opcresa.
MarsuTHoe rose
37IeKTPHUYEeCKOTr0
TOKa MarHutrHoe
T0Jie KaTyLLKU C
TOKOM

0.5

62

IIpumeHeHue
3/1eKTPOMarHuToB B
TeXHUKe.
JlaboparopHasi
pabora "V3yueHue
JeMCTBUS
MarHUTHOTO TI0JIsI
Ha MPOBOJHUK C
TOKOM"

Habmonenue
SIBJIEHUS
3/IEKTPOMarHuT
HOM UHAYKIUU

KowmrstoTep,
Habop 1o
3/IeKTpOMarHeT
W3MY, SJIeKTP.
JaTUUKU

63

OJIeKTPO/BUTraTe b
TIOCTOSTHHOT'O TOKa.
Ncnonp3oBanue
3/1IeKTpO/IBUTaTeieil’
B TeXHUUECKUX
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YCTPOMCTBAxX U Ha
TPAHCIIOPTe.
JlabopatopHast
pabota
"KoHcTpyupoBaHue
Y u3yueHue paboThI
71IeKTpoziBUraresis”

64

OnmneiTel Papages.
3aKoH
3/IeKTPOMarHUTHOU
VH/YKLIAU.
IIpaBusio JleHua

65

JnekTporeHeparop.
Crioco0mr
TIOJTyUeHUst
3/IeKTpUUe CKOH
SHEepruu.
OJIeKTPOCTaHLIUU
Ha
B0O300HOB/ISIEMbIX
WCTOUHUKAX
SHepruv

66

IToaroroBka K
KOHTPOJIbHOU
pabore 110 TeMe
"OneKTpruuecKre u
MarHUTHbIe
sABIeHUs"

67

KonTtponbHas
pabora 110 Teme
"OneKTpruuecKre u
MarHUTHbIe
sABJIeHUs"
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Pe3epBHbIN ypOK. Pabora B Kommnerorep,
Pabora c TekcTaMyd | TIporpamme Habop 1o
6g | o TEme "TerioBbie | «Lludposas MOJIEKY/IIPHON 1
AB/IeHUs" naboparopus o | hu3mKe,
busuke» [ATUYUKU TeMIL.,
J\@BJIeHUSI

OBIIEE
KOJIMYECTBO
YACOB IIO 68 14,5
[TPOI'PAMME
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IIOYPOYHOE IVTAHUPOBAHUA

9 KJIACC
Iudposas O6opypoBanue | KosimuecTBo yacoB 9A 9b 9B 9C
. Tema ypoxa naboparopust Koutp | TIpakT i[:Ta HJara | Jdara | dara |/Jara |/Jdar | /Jdara | /Jara
o onbrEl | maecku yue | M3yue | M3yde | M3yue | u3yude |a usyue | usyde
o/ Beero | e e HUSA HUA HUSA HHUSA HHUSA Hu3y4d | HUSA HHUSA
n mwiad | ¢akr |mwiaH | ¢akT |(mIaH |eHd |mwiIaH | ¢akT
pador | paGot a
bl bl
dax
T
MexaHuueckoe O3Hakomienve | Kommbrorep,
JBIDKEHUE. C Habop 1o
MarepuanbHas vHTepdeiicoM | MOJIEKY/ISIPHOM
1 | Touka TporpamMMbI busuke, 1
«udpo.as JTaTUAKU
naboparopusi | TemrepaTypsl,
1o ¢u3rKe» JlaBIeHUs
Cucrema orcyera. Wcnons3oBaHue
OTHOCUTENBHOCTD CUCTEMbI
MeXaHUYeCKOTro KOOpD/IMHAT B
JBYDKEeHUsI Pa3IUUHBIX
2 nipubopax (3D 1
TIDUHTEP,
YHUMaTUK,
Jla3epHbIi
CTaHOK)
PaBHOMepHOe
3 | mpsiMoJIMHelHOe 1
JBIKeHUe
HepaBHomepHoe
4 TIpSIMOJIMHEMHOe 1
nBrkeHue. CpeHss
Yl MTHOBEHHasi
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CKOPOCTb

[TpssmonuHeliHOE JeMoHcTpaus
pPaBHOYCKOpEeHHOe 3aBUCUMOCTH
JIBIKEHUe. YCKOpeHHUsI
Yckopenue Tesa,
JIBIDKYILIETroCst
10 HaKJIOHHOM
TJIOCKOCTH, B
3aBUCUMOCTH
OT yr/ia
HaKJIOHa
TJIOCKOCTH
CkopocCTb
TIPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
nBrkeHus. ['padmk
CKOpPOCTH
JlabopatopHasi 1.3
pabota Wccnenopanue
"OnpepeneHue 3aBUCUMOCTH
YCKOpeHUs Tesa CKOPOCTH OT
rnpu BpeMEeHU TpHU
PaBHOYCKODEHHOM | paBHOYCKOpeH
JBW)KEHUH T10 HOM /IBWDKEeHUU
HaK/IOHHOM
TJIOCKOCTH"
CBobogHoe HNeMoHcTpaLys
rnajZieHue Tes. B VR-oukax
OnbiTe! [anmunes razieHus Tesl B
BO3/lyXe U B
pa3pexeHHOM
TIPOCTPAHCTBE

PaBHOMepHOE

V3mepenue
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[ BUKEHUe T10 YIJIOBOU
OKPY’KHOCTH. CKOpPOCTH TIpH
[Teprop v yacTtota | ABYDKEHUS
obpariieHusl. TeJa 1o
JIunelinas u OKPY>XKHOCTU
yI710Basi CKOpOCTH
10 LlenTpocTpeMuTesib
HOE YCKOpeHHue
[TepBbIii 3aKOH
11 | HeroToHa. BekTop
CHJIbI
Bropoi1 3akoH [JemMoHcTpanms
HerotoHa. 1.6 IIpoBepka
PaBHOzelicTBYOL[as1 | BTOPOTO
cuna 3aKOHa
HeroToHa nipu
JIBI)KeHUN
Tesa 1o
12 HaKJIOHHOM
MIJIOCKOCTH
(u3mepeHue
YCKOp€eHHsI
Tena u
orpeie/ieHUe
paBHO/IENCTBY
I0LLIel BCeX
CHUn)
TpeTuii 3akoH
13 | HeroToHa.
CyIneprio3uius CusI
Peltrenure 3amad Ha
14 | npuMeHeHue

3ak0oHOB HrloTOHA
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15

Cuna yripyrocru.
3akoH I'yka

W3mepeHue
CWJIBI YIIPYTOCTH
rpu

N0/ BeLIMBAHUU
Ipy30B K
pas/IMUHbIM
[JIaCTUHAM,
pacrieyaTaHHbIM
Ha 3D npuHTepe

16

Peitrenue 3agau 1o
Teme «Cua
YIPpyrocTm»

17

JlaboparopHasi
pabora
«Ornipenenenuve
JKECTKOCTH
TIPY)KUHBI»

18

Cuna Tpenus

JeMoHcTpaius
1.7 3mepenue
ko3¢ duLrieHTa
TpEeHUsI

19

Pemmenuie 3azau 1o
TeMme «Cusa
TPEHUS»

20

JlabopatopHast
paboTta
"OnpepeneHue
K03 duieHTa
TpeHUst
CKOJIbXeHus"

1.7 3mepenue
ko3¢ duirieHTa
TPeHuUs

21

Pemmenne 3azau 1o
TeMe "3aKOHbI
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Herorona. Cuna
yrnipyrocty. Cuna
TpeHus"

22

Cuna TsDKeCTH U
3aKOH BCEMUPHOT'O
TATOTEHUSI.
YckopeHnue
cB0OOOIHOTrO
rajieHust

emoHcTpaLys
1.5 Usmepenue
YCKOpeHHUsI
CBOOOIHOIO
najieHust

23

Ypok-KoH(pepeHLUs
" [IBU>KeHue Tell
BOKPYT
rPaBUTALIMOHHOTO
tjeHTpa (CosiHeuHas
CHCTeMa).
I"anakTuku"

24

Pe1trenue 3agau o
TeMe "Cuna
TSDKEeCTU U 3aKOH
BCEMUPHOIO
TATOTeHUs"

25

ITepBas
KOCMUUeCKast
CKOPOCTb.
HeeecomocTts u
reperpysKu

HemoHcTparys
B VR-oukax
3aBMCUMOCTH
roJsieTa pakeThbl
OT ee Macchbl, OT
MacChl MJIaHeTHI,
Ha/lMuue Win
OTCYTCTBUSI
aTMocdephl Ha
TJIaHeTe U Mp.

26

PaBHOBecue
MaTepuanbHOW

HemoHcTpayus
1.3 M3yyeHue
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TOYKHU. AOCOTFOTHO
TBEpJi0e TeJio.
PaBHOBecue
TBEpIOro Tesa C
3aKperviéHHOW
OCBI0 Bpall|eHUsl.

YCTOWUYMBOCTHU
TBEpZ0ro Tena

27

MOMEHT CU/IBI.
LleHTp TsKECTH

[Teyars Ha 3D
TIpUHTEpe
KDOHIITEHOB,;
TeJ1, UMeIOIIUX
LIEHTP Macc B
reoMeTpUYecKo
M LieHTpe Tea,
Y He B LIeHTpe.
O6pabotka
y3aeInm ¢
TOMOLIbIO
HWHCTPYMEHTOB.

28

Peitrenue 3agau o
TeMe "MoOMeHT
cunbl. LleHTp
TSDKeCTH"

29

ITogroroBka K
KOHTPO/TbHOU
paboTe 110 Teme
"MexaHuueckoe
JBIDKEHUe.
B3aumopeticTBre

"

TeJl

30

KonTtponbHas
paboTa 1o Teme
"MexaHnueckoe
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JIBIDKEHHeE.
B3aumogeticTBre
Tes"

31

Nwmrmysnsc Tena.
Nwmriynbc cUnbl.
3aKOH COXpaHeHus
HWMITyJIbCa. YTIPyroe
Y Heympyroe
B3aHMO/IeliCTBIE

32

Peitrenue 3agau o
TeMe "3aKOH
COXpaHeHUst
UMITy/IbCca"

33

Ypok-KoH(pepeHLUs
"PeakTUBHOE
JIBIDKEHIE B
TIpupozie u
TexXHUKe"

34

MexaHunueckas
paboTa ¥ MOIIIHOCTh

O3HakoM/IeHHEe
o
uHTepdeiicom
TIPOrpaMMbI

35

Pabora cuibl
TSDKEeCTH, CHJIBI
YTPYTOCTH U CUJIBI
TPEHUsI

36

JIabopatopHast
pabora
«Ormpenenenue
pPabOThI CHJIBI
TPEeHust IpU
PaBHOMEPHOM
JBVDKEHHH TeJIa 110
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TOPU30HTA/IbHOU
TIOBEPXHOCTH»

37

CB$13b SHEPTUM U
paboThLI.
IToTeHiIabHAas
SHeprus

1.8 TIpoBepka
TeopeMbl 00
V3MeHeHUn
MexaHu4eCKOU
SHEepPruu

38

Kunetnueckas
sHeprus. Teopema o
KHHeTHYe CKOU
SHepruu

39

3aKOH COXpaHeHus
5Hepruu B
MeXaHUKe

40

JIabopatopHast
pabora «/3yuenue
3aKOHa COXpaHeHUsI
SHeprum»

41

KosebaTenbHoe
JBIDKEHHe U ero
XapaKTepUCTHUKU

1.8 TIpoBepka
TeopeMbl 00
V3MeHeHU!n
MexaHW4eCKOU
SHEepPruu

42

3aryxarolye
Ko/1e0aHusl.
BriHyKeHHbIe
Ko/1e0aHus.
Pe3onaHc

43

Maremarnueckuit 1
TIPY>KUHHBIN
MasiTHUKU

44

YpOK-ucc/iejoBaHue

1.11

36




«3aBUCUMOCTb OrnpepienieHve
riepuo/ia Kojnebanuii | reproza
OT >KeCTKOCTH Kosie0aHMiA
TIPY>KUHBI M MacChl | MasiTHMKA Ha
rpy3a» TIPY>KUHE
[IpeBpariienue

45 | >Hepruy mpy
MeXaHUYeCKUX
Kose0aHUsIX
JlaboparopHasi IlemoHcTparu
pabora a1.10
«Ornipenenenue OrnpesienieHve

46 | 4acTOThI ¥ IIepuoza | mepuoga
KoeGaHMiA KoneOaHMit
TIPY>KUHHOTO HUTSIHOTO
MasiTHAKa» MasiTHUKa
JlaboparopHasi 1.11
pabora «ITpoBepka | OmpezneneHve
He3aBUCUMOCTH neproja

47 | mepuoza KonebaHMi | KosiebaHUiA
rpy3a, MasiTHMKa Ha
TO/[BEIIIEHHOT0 K TIPY>KUHE
HUTH, OT MaCChl
rpy3a»
MexaHnuueckue 1.13 Uzyyenue
BosiHBI. CBOMCTBa 3aKOHa

4g | MEXaHIUeCKnX JTBYDKEHUS
BoJTH. [Tpofi0/ibHBIE | HUTSIHOTO
U TIOTIepeyHbIe MasiTHUKa
BOJTHBI
Ypok-KoHpepeHLIUs

49 | "MexaHuueckKue

BOJIHBI B TBEPIOM
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Tese.
CeticMuueckue
BOJIHBI"

50

3BYK.
PacripocTtpanenue u
OTpakeHue 3ByKa

51

Ypok-ucciegoBaHue
"Habmogenue
3aBUCHUMOCTHU
BBICOTHI 3ByKa OT
YacToThI"

52

I'poMKkOCTE 3ByKa U
BBICOTA TOHA.
AKycTH4eCcKum
pe30HaHC

53

Ypok-KoHpepeHLUs
"¥YnbrpasByk U
rH(pa3ByK B
rpupojie u
TexHuke"

54

IToaroroBka K
KOHTPOJIbHOU
paborTe 110 Teme
"3aKOHBI
COXpaHeHHUsI.
MexaHuuecKue
Ko/iebaHus 1
BOJIHBI"

55

KontponbHas
pabora 1o Teme
"3aKOHbI
COXpaHeHMUSI.
MexaHuyeckue
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KoJIe0aHus U
BOJIHBI"

56

OJIeKTPOMAarHuTHOe
rose.
OJIeKTPOMarHUTHbIE
BOJIHbI

57

CBolicTBa
3JIEKTPOMAarHUTHBIX
BOJIH

58

Ypok-KoH(pepeHLYs
"[IIkana
3/1eKTPOMarHUTHBIX
BOJIH.
Wcnonb3oBaHue
3/1eKTPOMarHUTHBIX
BOJIH /i1 COTOBOM
cBs3u"”

59

Ypok-uccienoBaHue
"M3y4yeHrie CBOUCTB
3/IeKTPOMarHUTHBIX
BOJIH C TIOMOLLBIO
MOOH/IEHOTO
TenedoHa"

60

Permmenue 3amau Ha
orpefiesieHue
YacCTOThI U [I/TUHbI
3/IeKTPOMarHUTHOU
BOJIHBI

61

OJIeKTPOMAarHuTHast
Tpupo/ia CBeTa.
CkopocTh cBeTa.
BosiHOBBIE
CBOMCTBA CBeTa
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W cTtouHuku cBeTta.

[TpsiMonuHeHOe
62 | pacripocTpaHeHue
cBeTa. 3aTMeHUs
CosHua v JIyHsl
3aKOH OTpakeHus N3yuenue
cBeTa. 3epkasa. 3aKOHa
Perenuie 3asjau Ha TNIPSIMOJTMHEHOT
TIpUMeHeHre 3aKOHa 0
OTpa)keHHsl CBeTa pacrnpocTpaHeH
63 Ysl CBeTa Ha
rnpumepe
paboThI
J1a3epHOT0
CTaHKa
IIpenomnenue JeMoHcTparus
cBeTa. 3aKOH 4.1
ripesioMsieHusi ceeta | Habnromenue
1300pakeHUs
rpesMeTa B
TIJI0OCKOM
3epkase
64 (MHUMOE
n300pakeHHe
npegMeTa
HaxO[WTCS Ha
TaKOM >Ke
pPacCTOSSHUU OT
TMJI0OCKOCTH
3epKasa, Kak U
npeMeT
65 | IlosHOoE
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BHYTpEHHee
OTpakeHue CBeTa.
Hcnons3oBaHue
ITOJTHOTO
BHYTPEHHEro
OTpakKeHUsI B
OINTHYECKUX
CBETOBOJIaX

66

JlaboparopHasi
pabora
"WccnenoBanue
3aBUCUMOCTH yI/ia
TIpeJIOM/IeHUsT
CBeTOBOIO Jiyya OT
yI7ia rnajieHus Ha
rpaHuiie "BO3yX-
cTekiao""

67

Ypok-KoH(pepeHLUs
"M cnonb30BaHue
ITOJTHOTO
BHYTPEHHEr0
OTpaKeHUsI:
CBETOBO/bI,
OIITHUKOBOJIOKOHHAS
CBSI3b"

68

JIMH3LL.
OnTuyeckasa cuia
JIMH3BI

69

ITocTpoenue
1300pa>keHUH B
JIMH3aX

HemoHcTpayus
4.2 TTonyyeHue
1300pakeHU
pa3IUyHOro
THUIA C
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TIOMOIIIBIO
cobuparoiieit
JIUH3bI

70

JlaboparopHasi
pabora
"OnpepeneHue
tdhokycHoro
PacCTosiHUS U
ONTUYECKOW CHJIBI
cobuparorrieit
JIVH3BI"

4.4 VIsmepeHue
(hoKycHOTro
PacCTOSIHUS U
OITTHYECKOU
CHUJTBI
pacceuBarolile
Y TUH3BI

71

Ypok-KoH(pepeHLYs
"Onrtrueckue
JIMH30BbIe
iprbopkI"

72

I'nas kak
onTUYecKast
crucTtema. 3peHue

73

Ypok-KoHpepeHLUs
"ledheKThI 3peHusl.
Kak coxpaHuThb
3peHue"

74

Pasnoykenue bemoro
CBeTa B CITeKTP.
OrmnbiTel HelOTOHA.
CnoxkeHue
CIeKTpabHbIX
1{BeTOB. /lucnepcus
cBeTa

75

JlaboparopHasi
paboTta "OMBITHI 110

4.5 ITonyyenue
CIeKTpa
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Pa3/IoKeHUIO
Genoro cBeta B
CTIEKTp U
BOCTIPUSITUIO 1[BeTa
TIPeZIMETOB TIPU UX
HabJ/TFo/IeHUH uepe3
1[BETOBbIE
bunbTphHI"

W3/TyueHust
CBETO/[MOAA
TIPU TIOMOIIIU
IdpakKIMOHH
OU pelIeTKu

76

YPOK-TIpakKTUKYM
"BosiHOBBIE
CBOICTBa CBeTa:
JucTepcus,
vHTepdepeH1us U

Avicdpakuys”

77

OmnebiThl Pesepdopza
¥ TUIaHeTapHast
Mo/ieJIb aToMa

78

IToctynartsl bopa.
Mopgens atroma bopa

[Teuatsb
pa3/IMYHbIX
Mo/iesiell aTOMOB
Ha 3D nipuHTEepe

79

Ncnyckanve u
TIOIVIOIeHYe CBeTa
atromMoM. KBaHTHI.
JInHeituaTbie
CITEKTPBI

80

YPOK-TIpakKTUKyM
"HabmtogeHue
CITeKTPOB
WCITyCKaHus"

Pasnoxenue
CBeTa oT
CBeTOZMO/IA Ha
CIIeKTp C
TIOMOIIIbIO
JUppaKkLMOHH
O peleTKu
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81

Pafii0akTUBHOCTE U
eé BU/IbI

82

CTpoeHue aTOMHOIO
snpa. HyknoHHas
Mozie/b

Cosganue
Mozeu
aTOMHOI0 siipa
Ha 3D npuHTepe

83

PagnoakTrBHbBIE
TipeBpallieHusl.
M30T0mBI

84

Pemmenue 3aau 1o
TeMe:
"PagroakTrBHBIE
ripeBpaieHus’

85

ITepuon
rosypacnaza

86

Ypok-KoH(pepeHLUs
"PaiMOaKTUBHbBIE
V3/TyUeHus B
rpupo/e,
MeUL1HeE,
TexXHUKe"

87

AnepHble peakLyu.
3aKOHbI COXpPaHEeHUS
3aps0BOIO U
MaCCOBOT0 UrCe/l

88

OHeprus CBs3U
aTOMHBIX sziep.
CBsi3b MacChl U
SHepPruu

89

Peitrenue 3azau 1o
TeMe " nepHble




peakuuu"

90

Peakuyu cuHTe3a u
Jlenenus sifep.
Nctounuku
sHepruu CoJiHLIa U
3BE3]

91

Ypok-KoH(pepeHLYs
"HAnepHas
SHepreTHKa.
HeticTBus
PaJii0aKTUBHBIX
W3/ly4eHU Ha
JKUBble OpraHu3mabl"

N3mepenue
eCTeCTBEeHHOI0
PaZiM0aKTUBHO
ro ¢oHa

Pagnaronsslie
JI03UMeTphbl

92

[ToaroroBka kK
KOHTPO/TbHOU
paboTe 110 Teme
"JNMeKTpPOMarHuTHO
e roJie.
DJIeKTPOMAarHUuTHbIE
BO/HBL. KBaHTOBBIE
SIB/IeHUS"

93

KonTtponbHas
paboTa 1o Teme
"D/1IeKTpOMarHuTHO
e rnoJie.
OJIeKTPOMAarHuTHbIe
BOJIHBL. KBaHTOBEIE
sABJIeHUs"

94

[ToBTOpEHVE,
06o011eHue.
JlabopaTopHbie
paboThI 110 Kypcy

45




"B3aumopeiicTBue
Tes"

95

IToBTOpEHE,
o6o011ieHue.
Pemenne
pacyeTHBIX U
KayeCTBeHHBIX
3a/1au 110 TemMe
"TerioBbie
TIpOLIeCChI"

96

[ToBTOpEHUe,
06o011eHue.
Perienne
pacyeTHBIX U
KaueCTBEHHBIX
3a/ia4 1o Teme
"KIT/I TeryoBbIxX
JBUraresen”

97

IToBTOpEHE,
0000111eHue.
Peruienne
pacyeTHbIX U
KayeCTBeHHbIX
3a/a4 10 Teme
"KITI
3/1eKTPOYCTaHOBOK"

98

[ToBTOpeEHwUe,
06o011eHue.
JlabopaTtopHbie
paboThkI 10 KypCy
"CBeToBbIe
sIBJIeHUST"

99

IToBTOpEHWE,
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000011eHune. Pabora
C TeKCTaMH 110 TEMeE
"3aKOHBI
COXpaHeHUsI B
MeXaHukKe"

[ToBTOpEHMe,
0600611eHue. Pabora
C TEKCTaMH T10 TeMe
"Kosnebanus u
BOJIHBI"

[ToBTOpEHUe,
0600611eHme. Pabora
C TEKCTaMU T10 Teme
"CBeTOBbIE
SIBJIEHUST"

[ToBTOpEHUe,
0600611eHme. Pabora
C TEKCTaMH 10 Teme
"KBaHToBas u
siiepHasi pusmka”

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102
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