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MHOACHUTEJBHASA 3AIINCKA

LlenTpsl 00pa3oBaHusl €CTECTBEHHO-HAYYHOM HarpaBieHHOCTH «Touka pocTa» co3JaHbl CLEIbIO
pa3sBUTHs y OOYyYalOMIMXCSl €CTECTBEHHO-HAyYHOH, MaTeMaTH4ecKOi, WH(POPMALMOHHOMI
IPaMOTHOCTH, (POPMHPOBAHUSI KPUTHUECKOTO U KPEATHBHOT'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HaBBIKOB €CTECTBEHHO-HAYYHOH HANpaBICHHOCTH, a TaKkKe JUIsl MPAKTHYECKOH OTpaboTKU
yueOHOro Marepuaia 1no yueOHsIM npeameram «Ou3nkar.

ean v 3apaun

e Peanuzanus OCHOBHBIX OOIIEOOpPa30BATENBHBIX MPOTPAMM IO YYEOHBIM MpeaMeTam
€CTeCTBEHHO-HAYYHOW HANPABICHHOCTH, B TOM 4YHCJIE B paMKax BHEYPOYHOM
JESATETbHOCTH O0yUYarOIINXCA.

e PaspabGorka m peanuzanusi pa3HOYPOBHEBBIX JIOTOJIHUTEIBHBIX 00MICO0pa30BaTEIbHBIX
NpOrpaMM E€CTECTBCHHO-HAYYHOW HAINPABJIICHHOCTH, a TAKXE WHBIX MPOrpamMM, B TOM
YUCJI€ B KAHUKYJISIPHBIN EPHOL.

e BorieueHne yqanmmxcsi B IPOCKTHYIO JICATSILHOCTb.

Cosznanue nentpa «Touka pocta» MpearoiaracT pa3BUTHE 00pa30BaTEIBHON HHPPACTPYKTYPHI

00m1eo0pa3oBaTeIbHOM  OpraHM3alii, B TOM UHCIIE OCHAIIEHHE O00meo0pa3oBaTeIbHON
OpraHH3aluK:

e 00opynoBaHUEM, CpeACTBaMU OOY4YEHMsS M BOCHUTAHUS s U3y4eHUs (B TOM dYHCIe
9KCHEPUMEHTAIBHOI0) IPEIMETOB, KYPCOB, AMCLUUIUINH (MOYNEl) eCTeCTBEHHO-HAYYHO
HAIPaBJIEHHOCTH IpU pealM3aliil OCHOBHBIX O0II€00pa30BaTENbHBIX NPOrpaMM MU
JIOTIOJTHUTEIBHBIX 0011e00pa30oBaTeIbHbIX MPOTpaMM, B TOM YHCIE Ui PAaCHIMPEHHS
coJiepkaHusl yuyeOHbIX npeaMeToB «Pu3nka» 000pyAOBaHUEM, CPEACTBAMHU OOYUYEHUS U
BOCIIUTaHMsS JJISl peau3allMi MpOrpaMM JIOTOJIHUTEILHOIO 00pa30oBaHUsl €CTECTBEHHO-
Hay4HOU HaIIpaBJIECHHOCTEM;

® KOMIIBIOTEPHBIM U HHBIM O0OPYOBaHUEM.

[IpodunbHBI KOMIUJIEKT OOOpPYAOBaHHUS MOXKET OBITH BHIOpaH sl 00I€00pa3oBaTEIbHBIX

OpraHu3alyii, UMEIOIIKUX Ha MOMEHT CO3JaHus ieHTpa «Touka pocTa» HabOp CpeAcTB 00OydeHUs
U BOCIMTaHUs, MOKPBIBAOUIMM CBOMMH (DYHKIIMOHAIBHBIMHA BO3MOXKHOCTSMHU 0a30BbIE
HOTpeOHOCTH MPH U3YYEHUH YueOHbIX npeaMeToB «Dusnka»

MuHuManbHO HEOOXO0IMMBblE (YHKIIMOHAJIbHBIE U TEXHUYECKHE TpeOOBaHUS M MHUHHUMAJIbHOE
KOJINYECTBO 00OPYAOBaHUS, IEpPEUYEeHb PACXOHBIX MaTEPUAJIOB, CPEJCTB O0YUEHUS U BOCTUTAHUS
JUIsl OCHalleHus LeHTpoB «Touka pocra» omnpenenstorcs PervoHaabHbIM KOOPAMHATOPOM C
yuetoM [lpumepHoro nepedns oOopynoBaHMS, PACXOAHBIX MaTepHaliOB, CPEICTB OOyUeHUS U
BOCIIUTAHMUS ISl CO3JaHMsl M oOecredeHus (QYHKIIMOHUPOBAHMS IIEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HayYHOM! HaIlpaBIeHHOCTH «Touka pocTa» B 00111€00pa3oBaTeIbHBIX OPraHU3alHsIX,
PACIOJIOKEHHBIX B CEIICKOW MECTHOCTH M MaJIbIX TOPOJIAX.

[TpopwmibHelii  KOMIUIEKT — oOopydoBaHus  oOecrmieunBaeT  3(QeKTuBHOE  JAOCTHXKEHHE
00pa30BaTeNbHBIX PE3YJIBTATOB OOYYAOIIMMUCS TI0 MPOrpaMMaM €CTECTBEHHO-HAYJIHOU
HAIPaBJICHHOCTH, BO3MOKHOCTh YIITyOIEHHOTO M3YYEHUS OTACTHHBIX MPEIMETOB, B TOM UYHUCIIE



1t (OPMHUPOBAHMS M300PETATENHCKOT0, KPEATHBHOTO, KPUTHUYECKOTO MBIIUICHUS, Pa3BUTHUS
(YHKIMOHATIBHONH T'PaMOTHOCTH Yy OOYyYaroIIMXCs, B TOM YHCJIE€ ECTECTBCHHO-HAY4YHOU U
MaTEMaTUYECKOM.

OKCHEPUMEHT SBJIIETCS UCTOUHUKOM 3HAHUM U KpUTEPUEM UX UCTUHHOCTH B Hayke. KoHuenuus
COBPEMEHHOT0 00pa30BaHUs MOAPA3YMEBAET, YTO B Y4eOHOM AKCIEPUMEHTE BEIYIIYIO POJb
JOJKEH  3aHSATh  CaMOCTOSITENIbHBIM  MCCIEAOBATENbCKUN  YUYEHUYECKH  OKCHEPHUMEHT.
CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE HCCIEA0BaHUs 10 (PU3UKE YK€ TPYAHO MPEACTaBUTH 0e3
UCTIOJIb30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO ¥ IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro oOpa3oBaHus COCTaBIIEHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHMH K pe3yabTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, npeacraBieHHbIX B PI'OC 000, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpaMMbl Bocriutanus U Konuenuuu npenoaaBanus yue6Horo npeamera «Duznkay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOMIMXCS M OpraHW3alHi0 HM3Y4YeHUs (U3UKH Ha
JeSITEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 001IEr0 00pa3oBaHMUsL.

[IporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHne y4eOHOro marepuana Mo rojaam
oOyuenus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO I[OCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
o0yyJaroumxcs.

[Tporpamma 1o ¢usuke pazpadboTaHa C IeJbI0 OKa3aHUs METOJUYECKON MOMOIIH YIUTEIIO
B CO3aHUU paboyel MPorpaMMBblI 10 y4eOHOMY MTPEIMETY.

®u3znKa SBISAETCA CUCTEMOOOPA3YIOLIUM /IJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBJICHUH, N3yd4aeMbIX XHMHEH,
O6uonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPHUMEHEHHs HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 rMaBHBIX 337ad (U3MYECKOT0 0O0pa3oBaHUsl B CTPYKType oOuIero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAayUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;

® HHTEpPOPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAy4YHBbIE JOKAa3aTENIbCTBA MJIS
MOJIyYEHUs BBHIBOJIOB.

[lenn u3yuyeHus (U3NKUA HAa yYpOBHE OCHOBHOT'O OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONU pemeHneM Komnernn MunmncTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus pU3NKH:



e [puoOpeTeHHe HHTEpeca W CTPEeMIIEHUS OOYyYaloIUXCs K HAyYHOMY H3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEJCTABICHUH O HAYYHOM MeETOJA€ TMO3HaHUS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHUE NPEACTABICHUN O PO (PU3UKU U1 PA3BUTUSA IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHIi;

® pa3BUTHE IMIPEACTaBICHUI O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0YyYSHHIO B 3TOM
HalpaBJICHUH.

Jloctuxenne STUX Ieledl mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e npuoOpeTeHue 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUECKUX, TETIIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUN ONUCHIBATH U OOBACHATH (U3MYECKUE SIBICHUSA C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aad C HCIOIb30BAaHHEM
($u3nIeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE yMEHUW HAOIIOJaTh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTAIBHBIC HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UH(POPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATENIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenune ¢usuku (6a30BbIl YypOBEHBb) HA YPOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeIo), B 9 KJlacce — 102 yaca (3 yaca B HEIeIo).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOpHbIX paboT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4YWUTENb JIeJaeT BBHIOOp MPOBEACHUS J1TaOOpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIBHBIX
3aJJaHMi, peyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3UKe.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pazgea 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILEr0 MUPa.

®usnka — Hayka o npupoze. SBneHus npupoabl. PU3NYECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusmyeckue HPUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CUCTEMA €IMHMUII.



Kak ¢u3uka u apyrue ecTrecTBEHHbIE HAyKH H3y4aloT MPUPOAY. ECTecTBEHHO-HAYYHBIN
METOJ TO3HaHMA: HaAOIIOJEHHE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHUE THUIIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.
1. MexaHI/I‘-IeCKI/IC, TCIIJIOBBIC, SJICKTPUUICCKUEC, MAIrHUTHBIC, CBECTOBLIC SABJICHU .

2. Owusuveckue MpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHHH aHAJIOTOBBIM M IH(PPOBHIM
puoOpOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne HeHbl JeJIeHUs KAl HK3MEPUTEIHLHOTO MpHoOopa.
N3MepeHne paccTosTHUM.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Onpenenenue pasMepoB MajbIX TE.

agrwDdE

W3mepenue Temmeparypbl NpU IOMOIIM JKUAKOCTHOIO TEPMOMETpa M JAaTdyMKa
TeMIIepaTyphl.

6. IlpoBemenme wmccineqOBaHMS O MPOBEPKE THIOTE3BI: JATBHOCTH IMOJIETA MIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, J0Ka3bIBAaIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEHIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHHUC.

ArperaTHble COCTOSIHMSI ~BELIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(KpucTaIIM4YecKuX) Ted. B3auMoCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX

COCTOSHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUI
BOJbI.

Hemoncmpayuu.
1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.
2. Ha6mronenue quddy3un.

3. HaOmroneHue sBICHUM, OOBACHSIIONINXCS MPUTSHKCHHEM I OTTAIKHBAHHUEM YaCTHIT
BEIIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).
2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.



Pa3nen 3. /IBu:keHUe U B3aUMOJeiicTBUE TeJl.

Mexannueckoe ABuWkeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SBnenune wHepuuu. 3aKOH HHepUUHU. B3aumonelcTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBIKEHHS Teld. Macca kak Mmepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
H3mepeHnue cHItbl ¢ MOMOLIBIO TUHAMOMETpa. SIBIIeHHe TATOTEHHS U cuila TsbkecTH. Cuia TsShKecTu
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CiioxeHue cuil, HanmpaBiIeHHBIX 110 OJHOM MPSMOH.
PaBnoaeiictByromas cui. Cuna Tpenusi. TpeHue CKOJIbXEHUs U TpEHUE MoKos1. TpeHue B nmpupoie
U TEXHHKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenne CKopoCTH NPSIMOJIMHEUHOTO IBUKECHHS.
HaOnronenue siBieHUs] MHEPLIUU.

HaOnronenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

ISR

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TeEa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopmariii) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBnenust TBEPABIMH TEJIaMU, KUIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTHyeckue MammHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJAKOCTH OT
ryounsl.  [mppocratuueckuit  mapagokc. CooOmarommecs cocyabl.  [uapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onbir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
1. 3aBHCHMOCTP JIaBICHUS Ta3a OT TEMIIEPATYPHI.
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[lepenaua naBiieHUS KUJIKOCTHIO U Ta30M.

CooOmraromumecs COCyIbl.

I'mppasinyeckuii pecc.

[IposiBneHue neicTBUss aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tella |
IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue muiaBaHus Te: IJIaBaHUE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIICHHUS IIOTHOCTEHN TeIa U KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTD
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIECH CWIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpy>KEHHOE B
YKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUIIBL, ICCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Macchl Tena.

OnbIThL, TEMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKMBAIOLIEH CHJIIbI, IEUCTBYIOLIECH Ha
TEJO B KUJKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeiIeHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprus.
Mexanudeckas padora. MOIIHOCTb.

[TpocTble MeXxaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHs pplyara.
[IpumeHeHue mnpaBuia paBHOBeCHsl pbluara K Ooky. «3ojotoe mpaBuiio» Mexanuku. KIIJ]
IPOCTBIX MEXaHU3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexann4deckas OHEPIus. Kunernueckas u MOoTCHUUAJIbHAs SHCPIUs. HpeBpameHHe OJJHOI'0
BHJIa MEXAHHMYECKOMN 9HCPTHHU B I[py1"01>i. 3akoH COXPAaHCHUS SHCPI'UH B MCXAaHHUKE.

Hemoncmpayuu.

1.

[TprMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

1. Ompenenennie pa®OTBI CHJIBI TPEHUS NPU PABHOMEPHOM JIBJKEHUU Tejla 110
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTHH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC MOJIOKCHHUS MOJICKyJIHpHO-KHHGTH‘ICCKOfI TCOpHUU CTPOCHUA BEIICCTBA. Maccau

pasMepel

aTOMOB U MOJICKYII. OHBITLI, MOATBCPKAAOIINC OCHOBHBIC  ITOJIOXKCHUA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.



Mopenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOr0 COCTOSIHHUM BelecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunMBaHuWE M KalWULIPHbIE siBJIeHUS. TerioBoe
pacUIMpEHNE U CKaTHUE.

Temmneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHL.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEpruu: Teryionepeaaya i COBEpIICHUE
paboTsl. Busl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHUS, U3IIyUYEHUE.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeIIoBOro Oananca. IlnaBneHue um oTBepieBaHHE KPUCTAILTUMYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. VYnaenbHas Ttemiora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TomuBa. Y iejabHasi TeIJI0Ta CrOPaHUs.

[Tpunuunsr pabotbl TemnoBelx aBurarenet KIIJ[ rtemnoBoro nBurarens. Temnosble
JIBUTATEIH U 3alIUTa OKpY>KaroLel Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUH B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBeHnit cMauynBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunae! renionepenaun.
Oxnaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
. Mopenu TenjIoBbIX ABUTATEIICH.

©CooNORALDE
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Jlabopamopnuvie padbomot u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHUS.

OneITHI IO BEIpAIIMBAaHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJJIOHE MINPUIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

AN

HarpeBaHUs UIN OXJIAXKICHUS.

6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu u
paboThI BHEIIHUX CHJL.

8. MHccnenoBanue siBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.



9. OmpeneneHre KOJMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOZOH TPH TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM [IMIIUHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnemoBanue mporecca UCIapeHHs.

12. Ompenenenne OTHOCUTENBHOM BIaXKHOCTH BO3IyXa.

13. Onpenenenue yaenbsHON TEIUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpusanus Tei. J{Ba poJa 31eKTpUUYECKUX 3apsA10B. B3aumoaeiicTBre 3apsyKEHHBIX TEIl.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsi0B U
paccTOsTHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpsox€éHHocTs 2nexTpudeckoro noms. IIpuHnun cynepnozunun
JIEKTPUUECKUX 0JIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpuueckuil 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTrO TOKa. McTouHukn
HOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
IIPOBOJIHMKA. YIEJIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajuIebHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0 TOKa. 3akoH Jlkoyns—JleHna. DnekTpuieckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHHe.

ITocrositHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
MaruuTtHoe nose 3eMiId ¥ €ro 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosue
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIOPTE.

Oneiter @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAyKuuu. [IpaBuno  Jlenna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa pojia SIEKTPUYECKUX 3aps0B M B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpoUCTBO U JEUCTBHUE IIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsI0B.
IIpOBOTHUKY M TUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUYECKOIO ITOJIS.
M cTOYHMKHY ITOCTOSTHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.

. DJIEKTPUYECKUN TOK B KUIKOCTH.

. ['a30BBbIii pa3psa.

. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.

. I3mMepeHne 2eKTpUYECKOTr0 HaIIPSIKEHUS BOJIBTMETPOM.

©CooNOR~ODE
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrar u mara3uH COnpOTUBICHUM.

BzaunmopeicTBue NOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOKHOCTH Pa3/ICJICHHS NIOJIFOCOB MArHUTA.
MopenrpoBaHrue MarHUTHBIX MTOJIEW MOCTOSTHHBIX MarHUTOB.
OnbIT OpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON UHAYKIUH.

Oneitel @apanes.

3aBUCUMOCTH HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwsie padbomot u onvimol.

1. OmnpITbl O HAOJIIOIEHUIO IEKTPU3ALIUHN TEJI UHAYKIMENW U TIPU CONPUKOCHOBEHHUH.

2. HccnenoBanue nefcTBUS 3JEKTPUYECKOTO OIS HA MPOBOAHUKH U IUAIIEKTPUKH.

3. COopka u npoBepka padboThl JIEKTPUUECKO LIEMU TOCTOSTHHOTO TOKA.

4. VI3aMepeHue U peryaupoBaHuE CUIIbI TOKA.

5. HM3mepeHue u peryinupoBaHUE HATIPSKEHUSL.

6. HccnenoBaHue 3aBUCHUMOCTH CHUJIbI TOKA, UAYILLETO Y€pe3 pe3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa M HAIPsHKEHUs Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIA U IONEPEYHOr0 CEYEHUs U MaTepuara.

8. IIpoBepka mpaBuia CiI0XKEeHUs HANPSHKEHUH MPH M1OCIIE10BaTEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Uit CUIIBI TOKA MPH MAPAJUIEITEHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. Onpenenenne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEIAEMON Ha Pe3UCTOpE.

12. UccnenoBanue 3aBUCMOCTH CHJIBI TOKA, UAYIIETO Yepes3 JIAMIIOUKY, OT HAaPsHKEHHs Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. MccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. 3yueHre MAarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3encHUN.

16. UccnenoBanue AEUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI B3aUMOAECHUCTBUS KaTYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHne AeWiCTBUSI MATHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KoHcTpynpoBaHue U u3y4eHHe paboThI IICKTPOIBUTATEIISL.

20. Uzmepenue KIIJ] anexTpoaBUrareaIbHON YCTaHOBKHU.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEAOBAaHHE
M3MEHEHUH 3HaYeHMsI U HaIpaBJI€HUS MHAYKIIMOHHOTO TOKa.

9 KUIACC

Pa3zngen 8. Mexanunueckue siBJICHHA.



Mexanundeckoe aBuxeHue. MarepuanbHas Touyka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro0 JABWKCHHUS. PaBHOMEpHOe mnpsmMoJMHENHOE [BWXeHue. HepaBHOMepHOE
npsiMOJIMHEHOE JBH>keHHe. CpelHsisi U MrHOBEHHAs CKOPOCTh Tela HpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nemkenne. CBoboHoe maaenue. OnbITh
lanunes.

PaBHOoMepHOE ABMkEeHUE MO OKpY>KHOCTH. [lepuon u ywactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akoH Hptorona. Tpertuit 3akon Herortona. [Ipuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
Jemwxenue ianet Bokpyr Comnnna. [lepBast kocmuueckasi CKopocTb. HeBecoMOCTh U ieperpy3Kku.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHusi. MomeHT cuibl. LleHTp TshkecTu.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
[ToTenuumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TYTEH W TPACKTOPHUH ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

Habmonenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

Habmonenne MexaHMueCcKuX SIBJICHUN, IPOUCXOAIINX B cucTteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COITFOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGnroieHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH ITPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMXKEHUH TEJIa 0] ICHCTBHEM TPYKUHBI.

o 0k~ w

Jlabopamopuvie pabomul u onvimol.
1. KoHcTpyupoBaHue TpakTa Il pa3roHa W JajdbHEHINEro paBHOMEPHOTO JBHKEHUS
IapuKa Ujin TCJICKKU.



2. OrmpezneneHue cpeAHE CKOPOCTU CKOJIbKEHUS Opycka WM JABMXKEHHS HIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

3. Ompenenenne YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIKEHUHM I10 HAKJIOHHOU
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rHIOTE3bI: €CIH MTPH PABHOYCKOPEHHOM JBHKCHHH 0€3 HAYaJIbHON CKOPOCTH
IyTH OTHOCATCSA KaK PsJl HEUETHBIX YUCEII, TO COOTBETCTBYIOILINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJbHOTO
JTABJICHMSI.

7. Omnpenenenue kKodPuIMeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

o

9. Ompenenenue pabOTBI CWJIBI TPEHHS TPH PABHOMEPHOM JIBFDKCHHUH Tella I10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Ompenenennie paboOThl CHUIIBI YIOPYTOCTH TpU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

11. V3ydenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuuyeckue KoJ1e0aHNS U BOJIHbBI.

KonebartenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoj, 4acToTa,
aMmruTyna. MaremaTMuecKui W NpPYKUHHBIM MasTHUKHU. [IpeBpaiieHne 5sHeprum mnpu
K0JIe0aTeIbHOM JIBMKCHHH.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHEI.
CpolicTBa MexaHn4yecKkux BOJIH. [IpoosibHBIE U TTONIEpEYHbIE BOJIHBI. J[TMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJHbI B TBEPAOM TEJE, CEICMUYECKHE BOTHBI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.



Hemoncmpayuu.

ok wn Pk

Habmonenue xonebanuii Tex moj AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHnue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

PacnpocTpanenue npoAoibHbIX U IONEPEYHBIX BOJIH (Ha MOJEIN).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimeol.

1.
2.
3.

Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHUMOCTU IE€pHOJA KOJeOaHWH IMOJABELUIEHHOTO K HUTHU Ipy3a OT
JUINHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TIepHOJa KOJEOaHWH NMPYKMHHOTO MAasTHUKA OT MAaccChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH Iepuoja KojeOaHUil rpys3a, MOABELIEHHOTO K HUTH, OT
Macchl rpysa.

OnbITHL, AEMOHCTPHPYIOIIUE 3aBUCIMOCTD TIEpHO/Ia KOoJIeOaHUH PYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Pa3nes 10. DiieKTpOMarHuTHoOe 1M0JIe M JIEKTPOMATHUTHbIE BOJIHBI.
ONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUe 2JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpOoCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHUs cBeTa. [loiHOEe BHYTpEeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Tesneckona. [’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHNE CEKTPaIbHbIX 1IBETOB.
Hucnepcus csera.

Hemoncmpayuu.

©CooNoakr~wDdDE

[TpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

ONTUYECKUH CBETOBO/I.

Xon styueit B coOnparomiei Jmnse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yeHnne n300paxeHuit C MOMOIIBIO JIMH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopuens riasa.
11. Paznoxkenue 0enoro cBeTa B CIEKTP.
12. [lonydeHnue 6enoro cBeta MpH CI0KEHUU CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHre XapaKTepUCTHK U300paKEeHUS TPEIMETa B INIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMIICHUSI CBETOBOT'O Jiyda OT YIJia MajcHUs Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUIIBI COOMparoIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPH HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTIO sJIpa.
Hyxnonnas wmopgens atoMmHoro szapa. HM3oronsl. PannoaxtuBHble mnpespameHus. I[lepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO0 U MAacCOBOTO YHCE. DHEPIUs CBS3U
aTOMHBIX saep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenns saep. Microunuku sHeprun
Connua u 3B€37.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.
1. CrexTpbl U3Ty4YeHHS U TOTJIOLICHHUS.
2. CrHekTpsl pa3MYHBIX Ta30B.



CnekTp Bogopoaa.
Habmonenue Tpexo B kamepe Busbcona.
Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

©o gk w

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopuwie pabomol u onvimol.

1. HaOmnroneHue CIUIOMIHBIX U IMHEWYATHIX CIIEKTPOB U3JIyUYCHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO
doTorpadusm).

3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTEIEHO-0000IIAOIINN MOIYITh TPEIHA3HAYCH ISl CACTEMATHU3AIMHA U 0000IIeHNU S
MPEAMETHOTO COJIEP>KAHMS U OTIBITA ACSATEIHHOCTH, MPUOOPETEHHOTO MIPU U3YUCHHUH BCETO Kypca
bu3nKy, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHY MO (U3HKE A
00y4aromuxcsi, BHIOPABIIUX 3TOT Y4COHBIN IPEIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATETLHOCTH,
Ha OCHOBE KOTOPBIX OO€CIeunBaeTCsi JAOCTIKEHHE TMPEIMETHBIX M MeETalpeaMETHBIX
IUTAHUPYEMBIX Ppe3ylbTaToB 0OydeHus, (GopMHUpyeTcss €CTECTBEHHOHAy4YHas T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSACHATH (PU3NICCKUEC SBICHHUS, IPUMCHSS TIOJYUCHHBIC 3HAHMSI, PeIIaTh 33aJ[a4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHUIMIIHATBHO NEATEIbHOCTHBIA XapaKTep JAHHOIO pa3felia peau3yercs 3a CU€T TOoro,
YTO 00yYarOLIUECs BBIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJIYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3UUECKUE SIBIICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHHIA, B TOM YHWCIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HambOOJee BaXKHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTH,
HaIrpuMep, MPaKTHYECKOTO MUCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA
MPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
[] mposiBjieHHe HHTEepeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (U3NYecKOit
HAYKU;
[] IEeHHOCTHOE OTHOILEHHE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB,;
2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIACHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;
[] oco3HaHME BaKHOCTU MOPAJIIbHO--3TUYECKUX MTPUHIIUIIOB B JAESITEILHOCTH YUYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
[] BOCTIpUSITUE SCTETHUECKUX KauecTB (PU3MYECKOW Hayku: €€ TapMOHHUYHOIO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NIO3HAHMA:
[] oco3HaHue IEHHOCTH (PU3MUYECKOI HayKU KaK MOILTHOTO HHCTPYMEHTA IO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpPHI;
[} pa3BuTHE HAYYHOH J1F0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON JESITEIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHsI:
[] oco3HaHHWe IIEHHOCTH 0€30MacHOro o0pa3a *H3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEICHUS HAa TPAHCIOPTE, HAa JIOPOTax, C AJIEKTPUUECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;
[ cdopMHUpPOBAHHOCThH HaBBIKA pedyiekCHu, MpU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[] aKTMBHOE yyacTHE€ B DPELIECHUHM MPaKTHYECKUX 3a7ad (B paMKaX CeMbH, 00pa3oBaTelbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMUYECKON U COIMaIbHOM HalpaBlIe€HHOCTH, TPEOYIONINX B
TOM 4uCle U GU3NUYECKUX 3HAHHI;
[l mHTEpec K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOI;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
[] opreHTanys Ha IpUMeHeHUe (PU3MUECKUX 3HAHUHU JUIs pellieH s 3a/1a4 B 00J1aCTH OKpYKarolien
cpenbl, MUIAHUPOBAHUS MOCTYNKOB M OLIEHKU HMX BO3MOXHBIX MOCIEICTBHM ISl OKpYXKarolen
Cpelbl;
[] oco3HaHMeE TI100ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM 1 yTel UX pelIeHus;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:
[] moTpeOHOCTh BO B3aUMOJICHCTBUHU MPH BBIMOJIHEHUH UCCIIEAOBAHUHI U MPOEKTOB (hU3NYECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;
(] moBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AeSITeIbHOCTD;
[ motpeGHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUMN, B TOM 4Hciie (GOPMYIUPOBATh UAEU, TOHITHS,
TUIOTE3bI 0 (PU3MUECKUX O0BEKTaX U SIBICHUSX;
[ oco3Hanue AeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCTH (PU3HKH;
[] maaHMpoBaHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;



l CTPEMIICHHUC aHAJIM3HUPOBATH U BBIABJIATH B3aUMOCBA3U IMPHUPOABI, O6I_HCCTB3 H DKOHOMHKH, B

TOM YHCJI€ C UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;
[] olleHKa CBOMX JICHCTBUI C y4ETOM BIHMSIHUA Ha OKPY’KAIOIIYIO CPEy, BO3SMOXKHBIX TTI00aTbHBIX

IOCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIE YUeOHBIE ICHCTBUSA, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBIABJIATE INMPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YYCHHUU (1)I/I3I/IquKI/IX SIBJICHUN U
mponeccoB, JAcjaTb BBIBOALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYMUH;
CaMOCTOSITENIHO BEIOUPATH CIIOCO0 pemieHns yueOHoi (pu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKMX BAapUAaHTOB pEIICHHs, BBHIOOp Hamboliee MOAXOIAIIET0 C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OTIBIT, HECIOXKHBIA (PU3NUYECKU
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIHIO, MOJIYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3HUUECKUX TPOIECCOB, a TAKXKE
BBIIBUTATh TPEINON0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATHh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hOpMy NpeAcCTaBiIeHHUs HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXEMaMHM, JHarpaMMaMH, WHOU
rpaduKoil 1 X KOMOMHALIUSMHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXACeHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MPOCKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U BBICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1a4 M MMOAJepKaHue 01aroKenaTeIbHOCTH OOIIEHHS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
OoOHapY)KUBATh Pa3INYME U CXOJICTBO TO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTaBISITH  PE3yJAbTaThl  BBIIOJHEHHOTO  (U3UYECKOTO  OIbITa
(3KCcTIepHMEHTa, HCCIICIOBAHMS, TIPOCKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHOM U WHAUBUYAIbHON PabOThI IIPU
pELICHUH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTHKCHUIO: PACIIPENCNIATh PO, 00CYXIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINIOJIHATh CBOK 4YacTh pPabOThI, JAOCTUTAs KAa4eCTBEHHOTrO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KaYECTBO CBOETO BKJIaJia B OOLIUI MPOIYKT 110 KPUTEPHUSAM, CAMOCTOSTEIILHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMYHBIX MOAXOAAX MPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUus (U3NYECKOM 3ajauu WM IJIaHa
UCCIIEIOBaHU C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyIaraTh IUIaH €€ NU3MEHEHMS],

OOBSICHATH PUYMHBI TOCTUKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;



NpU3HABAaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHWH (PU3MUECKUX 3a7ady WU B
YTBEPKACHUIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

HUCIIOJIB30BAaTh IIOHATHUA: (1)I/I3I/I‘~I€CKI/IC n XHUMHUYCCKUEC ABJICHUA, Ha6JHOI[eHI/IC,
AKCIEPUMEHT, MOJICINb, TUIIOTE3a, CIUHUIIBI (PH3MUYECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
IBUKCHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEWHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOIIAOIIUECS COCY/IBI,

pasznu4uath sBieHus (auddy3us, TerIoBoe IBMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JIBI)KCHUE, HEPAaBHOMEPHOE JBW)KCHUE, MHEPIIUS, B3aUMOJICHCTBUE Tell, PABHOBECHE
TBEPIIBIX TEJ C 3aKPEIIEHHON OChIO BpallleH!s], Tiepeiada JaBICHUs TBEPABIMH TEIIAMH,
KUJKOCTSMH U Ta3aMd, aTMOC(PEpHOE [aBJCHHE, IUTABAHHWE TEJ, IPEBPAICHUS
MeXaHUYECKOU 3HepFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBJICHUN B OKPYXAIOIIEM MHUDE, B
TOM 4Yucie (pU3MUYECKUe SIBICHHSI B MPHPOJE: MPUMEPHI JBIKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMU B JKMBOH W HEXHBOW TNPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOIC U
TCEXHHUKE, BIIMAHUC aTMOC(bCpHOI“O JaBJICHUS Ha JKUBOU OopraHnusM, ILIaBaHUC pI)I6,
phlYaryd B TeJjie YeloBeKa, MPH 3TOM IMEPEBOJIUTH MPAKTHUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OIMUCBIBATH U3YYCHHBIC CBOMCTBA TelI U (i)I/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘I€CKI/I€
BEJIMYMHBI (Macca, 00bEM, TMIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CUIIa TPEHHsI, AaBlieHHE (TBEPIOTO
TeNa, XUIAKOCTH, Ta3a), BBITAJIKUBAIONIAS CWJIA, MEXaHWYeCKas paboTa, MOITHOCTb,
IJIEY0 CHUJIBI, MOMEHT CHJIbl, KOI(PQPUIIMEHT TOJNE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHEeTHYecKass W TOTEHILUaJIbHasl dHEprusi), MpH OINHUCAHUU TPABUIBHO TPAKTOBATh
(1)I/I3I/I‘I€CKI/II\/’I CMBICIT UCITOJIB3YEMBIX BEJIMUWH, UX 0003HaYeHNA U CANHUIIbI (1)I/I3I/I‘IGCKI/IX
BCJIMYHUH, HaXOJIUTb q)OpMYJ'II)I, CBA3BIBAIOIIUEC JAHHYIO (bI/IBI/ILIeCKyI-O BCJIIMYUHY C
IPYTMMH BEIUYHMHAMH, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYHH;

XapaKTEpHU30BaATh CBOMCTBA TCI, (1)I/I3I/II-IGCKI/Ie SABJICHUS U IIPOLECCCHI, UCITIOJIb3Ys IpaBuiia
CIIOKEHHsI CHIT (BJIONb OJTHOM TIpsiMoii), 3akoH [ 'yka, 3akon [lackains, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABWIIO» MEXaHHWKH, 3aKOH
COXpaHEHMsS] MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHA U 3aIlMChIBATh €T0 MaTEMATHUYECKOE BBIPAKCHIE,

00BACHSITH (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPOLUECCHI 1 CBOHCTBA TECJI, B TOM YUCJIE U B KOHTCKCTC
CUTyalluii  TPAaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrHUeCKUX IIaroB ¢ Omopoi Ha 1—



2 W3YYCHHBIX CBOMCTBA (U3MYECKUX SBICHUH, (U3HMYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pewath pacuéTHble 3anaud B 1-2 JeHcTBHA, HCHOJIb3ysd 3aKOHbl U (POPMYIIBL,
CBsI3bIBarOIME (PM3NYECKHUE BETMUMHBL: Ha OCHOBE aHAJIN3a YCIOBHUS 3a/1a41 3aIUChIBATh
KpaTKoe YCJIOBUE, MOACTaBIATH (pU3MUECKHE BEIUYUHBI B (OPMYJBI U IMPOBOAUTH
pacy€Tbl, HaXOAWUTh CIPABOYHbIE [aHHbIE, HEOOXOAWMMBIE MJs peIleHUs 3ajad,
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOHN (PU3HUECKON BEITMUHHBI,

pacrio3HaBaTh po0JIEMbl, KOTOPbIE MOKHO PEIIUTh IPU TOMOIIN (PU3MUECKUX METOJIOB,
B OIMCAaHUU HCCJIENOBAaHUS BBIJACIATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTESY),
pa3nn4aTth ¥ WHTEPIPETHUPOBATH NMOJYYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO/€
OIIbITA, IEJIaTh BBIBOJBI 110 €T0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0XKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT'0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tesla, 00bEMa, CUIIbI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
MIPOBOJIMTH WCCIICIOBAHUE 3aBHUCHMOCTH OIHOW (DPU3MYECKOW BEITUYHMHBI OT JIPYTOW C
HCII0JIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Telna OT BPEMEHM JIBUYKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHUS TEJI, CWIBI YIIPYTOCTH OT YIJIMHEHHMs INPYKHUHBI, BBITAIKUBAIOIIECH
CHIIBI OT O00BbEMa TOTPYKEHHOH dYacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTU Tesa, OT IJIyOWHBI, HA KOTOPYIO HOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAaHUM y4e€OHOrO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHSATH
U3MEpEeHUs, cleaysl NpeIoKEHHOMY IJIaHy, (PMKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (PU3NYECKHUX BEJMUUH B BUJIE IPEJIOKEHHBIX TaOJINI U rpauKOB, AeTaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHMs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
JKUIKOCTH W TBEPAOrO TeElla, CUla TPEHUsS CKOJIBKEHHMs, [aBIEHUE BO31yXa,
BBITAIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys NPEeJIOKEHHON
UHCTPYKLIMU: IPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOU BEIIMUMHBI;

coOuoaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu paboTre ¢ 1abOpaTOPHBIM
o0opynoBaHuEeM;

yKa3bplBaTh MPUHLUIBI JCWCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIIMECs COCYyIbl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBOZA, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHHUSA O CBOMCTBAaX (PU3MYECKUX SIBICHUH M HEOOXOAUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOAUTH TPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MpPHUMEPax) MPAKTUIECKOTO
UCMOJIb30BaHUs (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM I OOecredyeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKarollleu cpee;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HH(popmanuu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAaHUM U IIyTEM CPaBHEHMS
Pa3IMYHBIX UCTOYHHUKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISPHYIO JIUTEPATYPY
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHON
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM YY€OHBIX UCCIIEI0OBAaHUM, IPU 3TOM
IrpaMOTHO HWCHOJB30BAaTh HM3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTaLUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEN0BAHUM paclpenessaTh 00S3aHHOCTH B
IpYyNIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K koniy oOyuenus B 8 kJjiacce mpeaMeTHbIE pe3ylabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUXEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIUIMUYECKHEe U aMOp(HBIE Tena,
HACBHIIIECHHBI ¥ HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
T10JIE, IPOBOJHUKHU U TUDIIEKTPUKH, TIOCTOSHHBIN dJIEKTPUUECKHUI TOK, MATHUTHOE T0JIE;
pasznuyath SBJIEHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMa4yMBaHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3ALIUS (oTBepaeBaHue), KUIICHHUE, Temionepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), IJICKTPU3alUs TeJ, B3auMOJCHCTBHE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HAa MPOBOIAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHIYKIUSA) 1O OINHUCAaHUID MX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KanWJUISIpHBIE SIBJICHUS B MPUPOAE, KpPUCTaUIbl B Tpuponae, uznydenue CorHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SIBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIspHOe
CHUSHHME, TIPH OJTOM TMEPEBOAUTH NPAKTUYCCKYIO 3aJadyy B Y4YeOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBIICHUM;



OTKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIONB3YS (PU3UUYECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPCHHSS OSHEprus, KOJIWYECTBO TEIJIOTHI, YAEIbHAas
TEINIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUS, YyJeJIbHAs TEIUIoTa
napooOpa3oBaHus, yHAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICWCTBHS TEIUIOBOI MAaIllMHBI, OTHOCHUTENbHAS BIAXKHOCTH BO3YXa, DICKTPUYCCKHN
3aps], CHiIa TOKa, IEKTPUIECKOe HAaNpsHKEHUE, COTPOTHBIICHNE IPOBOIHUKA, Y/ICTBHOE
COIIPOTHUBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTH JEKTPUUECKOTO TOKA), IIPH OMUCAHUN
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCIOIB3yEeMBIX BEMYMH, 0003HAYCHUS U
eNMHHUIBI (U3MYECKUX BEJIWYMH, HAXOAWTh (HOPMYINbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MYeCKyI0 BEIMYMHY C APYIMMH BEJIMYMHAMH, CTPOMTH TPa(UKU H3YYCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBAa Tel, (pu3ndeckue SBICHHS W TIPOLECCHI, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJEKYJSPHO--KHHETHYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
NPUHIHI CYNIEPIIO3UINH TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsijia,
3akoH OMa U1 yuacTka Lenu, 3akoH /[xoymns—JIeHua, 3aKkoH COXpaHeHUsl SHEPTUH, IpU
9TOM JIaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMaTHYECKOe
BBIpa)KEHHE;

OOBACHATH (PU3MYECKHE IMPOIECChl W CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTYyaIuii MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MIaroB ¢
oropoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHHUN, (PU3MYECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemiate pacu€THele 3aga4d B 2-3 JEWCTBHS, HCIONB3YsS 3aKOHBI M (HOPMYIIBL,
CBSI3BIBAIOIIME (PU3MUESCKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H 3aITUCHIBATh
KpaTKoe YCIIOBHE, BBIBIATH HEIOCTATOK TAHHBIX JJIS PEIICHHWS 3afadd, BHIOMpPATh
3aKOHBI ¥ (POPMYITBI, HEOOXOIUMBIE JUIS €€ pEIIeHUs, IPOBOUTH PACUETHI M CPAaBHUBATH
NOJy4EHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpoOIEMbI, KOTOPBIE MOKHO PEIIUTH ITPH IIOMOIIH (PH3HUECKUX METOJIOB,
UCTONb3Yysl OINHUCAaHHWE MCCIEeOBaHUSA, BBIJCIATh IPOBEPSIEMOE IPEIOI0KEHHUE,
OILIEHUBATh MPABHILHOCTH MOPS/IKA TIPOBEICHHUS NCCIIETOBAHMS, IeTaTh BEIBOIBI;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (KamWwUISIPHBIC SIBIICHWS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS W HArPEBAHUS PU M3ITYYEHUH OT I[BETA
U3Iydaome (moryomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ TMOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aWMO/ICHCTBHE IJIEKTPUYECKUX 3apSAI0B, B3aHMMOJICHCTBHE TOCTOSHHBIX MarHUTOB,
BU3YaJTU3aIUsl MATHUTHBIX TTOJIEH MTOCTOSTHHBIX MarHUTOB, JIEHCTBUS MAaTHUTHOTO TTOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh TMpOBEpSiEMbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYZOBaHWs, OMUCHIBATH XOJA OIBITa H
(bopMyIUPOBAThH BHIBOJIBI;

BBITTOJTHATE TPSIMBbIE M3MEPEHUST TEMITEPATyphl, OTHOCUTEIFHON BIIAXXKHOCTH BO3/YyXa,
CHIIBI TOKa, HAMpPSDKEHUS C WCIONB30BAHUEM aHAIIOTOBBIX MPHOOPOB W NTATYUKOB
¢u3nUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOM
a0COJIIOTHOW MOTPELIHOCTH;



IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKO BEIMYUHBI OT IPYrou C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJlJIebHOTO COECJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH M3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PEe3yJIbTAThl MOJYyYCHHON 3aBUCHMOCTH B BUJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IIPEUI0KECHHON HHCTPYKLMH, U BBIYUCIIATh 3HAYCHNUE BEIIMYUHBI,

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONHMCAHMS (B TOM YHCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTeNlb
[IOCTOSIHHOTO TOKA), HCIOJIb3YsS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKAM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOIl, PEOCcTar), COCTaBIISATh
CXEMBI 2JICKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENeil;
IOPUBOAUTH TPHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O TMpHUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYILECTBIIATh MOMCK HHPOpMaLUU pu3nueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUNW M MYTEM CPaBHEHMS JIOTOJIHMUTEIBHBIX HCTOYHHUKOB BBIIEIATH
uH(pOpMalLHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh MPU BHIIIOJIHEHUH YUEOHBIX 3aJaHUH Hay4yHO--TIONYJISPHYIO JIUTEPATYPY
(bu3NYECKOro co/lep KaHUsl, CIIPAaBOYHbIE MaTepHUaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHblE NHCbMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JEeSTeIbHOCTH, TPU 3TOM TPaMOTHO HCIOJb30BaTh W3y4YEHHbIN MOHATHIHBIN anmapar
Kypca (pU3MKH, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAIIEH;

IpU BBIIOJHEHUH Y4YEOHBIX MIPOEKTOB M HCCIEA0BaHUN (U3NYECKUX IPOILIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 3a BBHINOJHEHMEM IIIaHA JEHCTBUM M KOPPEKTHUPOBATh €ro, aJeKBATHO



OLICHUBATh COOCTBEHHBIN BKJ1a[g B JACATCIIBHOCTD TPYIIIIEL, BBICTpanBaTh
KOMMYHUKATHUBHOC B3aHMOZ[€I>'ICTBPIC, MPpOABJIAA TOTOBHOCTL pa3pCllaTh KOH(bJII/IKTBI.

K kxonny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCIIONIb30BaTh TMOHSTHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEIIFHOCTh MEXaHUYECKOTO JIBUKECHUS, NedopManus (yrnpyras, miacTHIecKas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3ku, IEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO TeEla, paBHOBECHE,
MEXaHUYeCKne KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOIBL, SiJIepHasi JHEPreTHKa;

pasznuuath SiBJIeHUsS (paBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalollue W BBIHYKACHHBIC KOJEOaHWs), pEe30HAaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPAHECHHE,
OTpakeHHE U MPEIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKeHUE CBETA, Pa3NIoKEeHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCUS CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTPa U3TYyUEHHUS ) IO
OTHMCAHUIO UX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
buznueckoe sBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBJICHUN B OKpY)KaromeM mupe (B
TOM uHcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPUIUBHI U OTIUBBI, JBI)KEHUE TUIAHET
ConHeYHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHWE BOJHBI, IyHAMH, 3XO, I[BETa Te,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTHMYECKOE JICMCTBHE  BHIMMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
doH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PAJIMOAKTUBHBIX U3JIYYCHHN HAa OpPraHWU3M YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3a/ladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (HU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMUMHBI (CpPEeIHsIsE U MTHOBEHHAs CKOPOCTh Tella NMPHU HEPAaBHOMEPHOM ABM)KEHUU,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUJa YOPYrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHWYEeCKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTHs CKATOU MPYKUHBI, KHHETUYECKAs
DHEPrus, MOJHAS MEXaHUUYECKask YJHEPTHsl, IEPUOJ] U YacTOTa KoJIeOaHU, IITUHA BOJTHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTellb MPEIIOMIIEHUS CPEJlb),
MIPU OMMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIB3YEMBIX BEIHYHH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEITHYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JTaHHYI0 (U3HUYECKYIO BETUYHHY C IPYTUMH BEJIMUYUHAMU, CTPOUTH TPpaUKH U3YIEHHBIX
3aBUCUMOCTEHN (PM3UUECKUX BEIHYNH;



XapaKkTepru30BaTh CBOMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Yys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMH CHII,
IPUHLIMAII OTHOCUTENBbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHMsI M TIPEIOMIIEHHSI CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0BOrO0 HU
MacCOBOI'0 YHCEJI IIPU AJIEPHBIX PEAKIIHIX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalumn MPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE M3 2—3 JIOTHYECKUX LIaroB ¢
OTOpOi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemarh pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (OpMYIbI, CBSI3bIBaIOLIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHaIU3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONINE WU
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC MJISI PEHICHUS,
IPOBOAMTH pAacy€Tbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
bu3nYeCcKOil BETUYMHBL;

pacrmo3HaBaTh Mpo0IEMbl, KOTOPHIE MOKHO PEIIUTH MPH IIOMOIIHA (PH3UUECKUX METOJIOB,
UCIIONIB3YSl OINKCAaHUE UCCIECOBAHMS, BBIACNATH IPOBEPSEMOE MPEANONIOKECHHE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEJIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUN U ONIBITOB;

MIPOBOAMTDH OMBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (u3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KojaebaHuii MPyKUHHOTO MAaATHHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJICOaHHM, MPSIMOIMHEHHOE paclpOCTPaHEHKE
CBETa, pa3ioKeHHe OeJIoro cBeTa B CIEKTP, U3yUYeHUE CBONCTB U300pakeHUs B IIIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 HM30BITOYHOrO Habopa 000OpylOBaHMS, ONUCHIBATH XOJI OIBITA M €ro
pe3ynbTathl, GOPMYIUPOBATh BHIBOBL;

IPOBOJUTH MPU HEOOXOAMMOCTU CEPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeNIUYUHBl ((POKYCHOE pacCTOSIHHE COOMparolie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEpPEHUH (3aBUCHMOCTb ITyTH OT BPEMEHHU IPU pPaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KoieOaHU MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXXEHUs CBETa OT YIJia MajJieHus M yria npeioMJIeHUs OT
yria maJieHus1): IUIaHUPOBATh HCCIEI0OBAaHUE, CaAMOCTOSATEIbHO COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
TaOIuI U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;

IIPOBOJMTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOO(PPHUINEHT TPEeHHsI CKOJBKEHHUsS, MeXaHuueckas padora u
MOIIIHOCTb, YAaCTOTA U MEPHOJ] KoieOaHUI MaTEMAaTUYECKOTO U IPY>KMHHOT'O MasiTHUKOB,
onTHYeCKas Cuwia coOuparomed JMH3bl, pPaJuOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpeHusi, coOupaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs,



clenys MpeII0oKEHHOW MHCTPYKIIMH, BEIYUCIIATh 3HAYCHUE BEIMUMHBI M aHAIU3UPOBATh
IIOJIy4EHHBIE PE3YIBTAThI C YUETOM 3aJaHHOU IOTPEIITHOCTH U3MEPEHU;

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKK H3YYEHHBIX (U3NYECKHX MOJIENEH: MaTepHaIbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOT'O Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOH HA UX OMMCAHUs (B TOM YHCIE: CIUIOMETP, AaTYUKH I10JIOKEHUS,
paccTOsHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncCHosib3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX IMPOLIECCOB MPH PEHIEHUH y4eOHO--
INPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMbl JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie U coouparoIei JInH3e;

IOPUBOAUTH TNpPHUMEPbl (HAXOAUTh MHGMOPMAIMI0 O MpUMEpax) MPAKTUYECKOIo
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXPaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJOTHYECKOTO IOBEIECHUS B
OKpYXKarollen cpene;

OCYILLIECTBIIATh MOMCK MH(pOpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BHINOIHEHUH YUEOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro co/iep KaHusl, CIIPaBOYHbIE MaTepHUalIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE MH(OPMAINH U3
HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJAEp)KAaHUS, NyOIMYHO MPENCTaBIATh
pe3yNbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM MOHATUHHBIA amnmapar u3y4yaemoro pasjaena (u3uku u
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4€ToM OCOOEHHOCTEeH ayAauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O — 2
MISHRA T HayKa © fipupose https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

https://m.edsoo0.ru/7f416194
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bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBnenust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBbI€e sIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBneHns npupobl

dusznueckue sBICHUS

PuznyecKue BEINYMHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILHN
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypol”

Metoabl Hay4HOTO MTO3HAHMSL.
Onucanmne QpU3NYECKUX SIBICHUH C
HOMOIIBIO MOJZIETIEN

VYpok-uccnenosanue "lIIpoBepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO
TOPU30HTANIBHO, TEM OOJIbIIIE, YeM
OosblIe BHICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BELLECTBA

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

but6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 BIDKEHHE YaCTHUI] BEIECTBA
A Hser https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI 1O
9 HaAOJIFOJEHUIO TEILIIOBOIO
paCIIMPEHHUSI Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHu# Boibl. O000IICHHE 11O bubnuoreka [{OK
pazneny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
MexaHnueckoe IBUKEHHUE.
12 PasHOMepHOE U HEpaBHOMEPHOE Bubmiorexa OK
p p p https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bu6nmorexa LIOK
13 Ckopoctb. EAUHHUIIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHH ABIKEHUA bubnmorexa [JOK
yr p a https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6nmorexa LIOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
II;moTHOCTE BemecTBa. Pacuer
16 Macchl ¥ 00bEMA TEJIA O €r0 bubmmorexa TIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnasi pabota
17 «OrnpenenenHue MIOTHOCTH TBEPIOTO
TETA»
18 Penrenne 3ama4 1mo teme bubnunorexa LIOK

"ITnoTHOCTE BemecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue

20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) IpyKUHBI OT
MPUIIOKEHHOHN CHITB»

21 SBiaeune tarorenusa. Cuia TIKECTH
CBsI3b MEXKIY CUJIOU TIKECTU U

22 Maccou TenayBec Tena. Pemenue buGnuorexa [IOK

e ) | https://m.edsoo.ru/ff0al778
3a7a4 oo teMme "Cuia TsHKecTd
Cuita TsKeCTH Ha APYIUX IUIaHETax.
23 Ddusnyeckue xa aKfeyr UCTHUKA buGnuorexa [IOK
P p https://m.edsoo.ru/ff0a1502
ILUTAHET
bubmmoteka IIOK
24 smepenne cui. Jluaamome
p a P https://m.edsoo.ru/ff0al8cc
bubmmoteka IIOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CuJl,
26 HanpaBJICHHBIX 10 OIHOU MIPAMOM bubnmorexa HOK
P . A P ' https://m.edso00.ru/ff0ala70
PaBHOpeCTBYIOIAS CHIT

27 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAA CHIT"

08 Cuia Tpenusi u e€ Buapl. TpeHue B bubnmnoreka [JOK
IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHag pabora «3yueHue

paTOpHat b i but6mmoreka [IOK
29 3aBHCUMOCTH CUJIbI TPEHHS

CKOJIBXXCHUSA OT CHJIBI JAaBJICHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COIPUKACAIOLINXCA
MTOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30 N .
PaBHOJIECHCTBYIOIIEH CUITBI
Penrenue 3amaud mo remam: «Bec
31 tenay, «I'paduueckoe n3oOpaxeHue bubnmnoreka HOK
cuny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KoHTposibHast paboTa 1mo TeMam:
«MexaHN4YeCKOe IBMIKEHUEY,
32 «Macca, IJIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHIIY,
«Cnne
33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmmoteka IIOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhl
Ilepenaya naBieHUS TBEPALIMUA
35 TeJ'II;MI/I KUIKOCTSIMH U Ea3aM1/1 bubnnorexa [JOK
> HHA ' https://m.edsoo.ru/ff0a25b0
3akoH ITackais
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CUIIBI bubnnorexa [JOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3anau o teme «JlaBienue but6mmoreka [IOK
B )KMIKOCTH U rase. 3axkon Ilackaimsy https://m.edsoo.ru/ff0a2826
bubmuoreka IJOK
38 CooOrmaromnuecs COCyIbI 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 r i
HAIPABIHHACCHIHI Npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
YKUJKOCTHBIN Hacoc
41 ATtmochepa 3eMiIH U IpUIHUHBL e bubnuoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. AtmocdepHoe bubnuoreka [{OK
IaBJIEHHE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune arMmochepHOro bubmmoreka [JOK
nasnenus. OneiT Toppuuemin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
! AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agau o reme "
ATtmocdepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmorexa LOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
48 «Omnpenenenre BHITATKABAIOIICH bubnmnorexa [JOK
CHUJIbI, ICHCTBYIONIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTh)
JlaGopatopHast paboTa 1o Teme
bubnunorexa LIOK
49 «HccnenoBanne 3aBUCHMOCTH Beca

Teja B BOJIE OT 00BEMA

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

MOTPYKEHHOW B )KUIKOCTh YaCTH
TeIa»

50

IInaBanue Ten

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
orpeieNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amaq mo Temam:
«IInaBanue cyaoB.
BosznyxomiaBanuey, «/laBienne
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

54

KonTponbHas pabora no teme
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B)

Mexanunueckas pabota

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

MomaocTs. EAUHUITEI MOIITHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoabEMeE T10 JJecTHHUIE"

57

58

IIpocteie Mexanu3Msbl. Poiyar.
PaBHOBecue cuit Ha ppryare

Pbiuaru B TexHUKE, OBITY U
npupoe. JlabopatopHas pabota
«HccnenoBanue ycioBHuit
PaBHOBECHSI phIUara

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau 1o reme «Y CIIOBUSA
paBHOBECHUS pbIUara

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

61

62

Pemtenne 3agau mo treme "Pabora,
MortHocTh, KIT/"

Mexanuueckas OHCPIHU-.
Kunernueckas u NOTCHOUAJIbHAaA
OHCPIruAa

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4c48

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
W3MEHEHHUS KUHETUYEeCKOU 1
NOTEHLNAIbHON PHEPTUH MTPU
CKaTbIBaHUHM TeJa 110 HAKJIOHHOU
MJI0CKOCTH"

65

66

67

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHuuecKkoe
nBIKeHne"

PesepBHblit ypok. Pabora ¢
TekcTaMmu 1o Teme "JlaBieHue
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ee6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHblit ypok. Pabora ¢

68 TekcTamu 110 teme "Pabora. 1
MomuHocts. DHeprus"
OBULIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
JIE-H Tewa ypoxa Bcero Konrporenpie  Ipakriieckue IIJ[:;:CHHSI :)l;l[()l;l;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0KEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHM BEIIECTBA HAa OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPHCTAJUIMYECKUX TeJl. Y ACIbHas bubmorexa OK
P oA https://m.eds00.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopatopHast
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHTIUTIBI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe IBUTATENH M 3aIIATA bubmorexa HOK
a 5 HI https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIIEH CPeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHCPTHHU B TCIIOBBIX ITPpOLCCCaxX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TennoBslie siBiieHUs. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DnemenTapHbIi 3apsia. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bubnunoreka LIOK
36 cymecTBoBaHus. MIcTouHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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https://m.edsoo.ru/ff0a8a0a
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https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DJIIEKTPUUYECKHI TOK B METaJLJIaX, bubmmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
p poBOAL https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma ayis

ydaCTKa Hernu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
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JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LHIOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Ji1d pa3InyHOTO bubnmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 JJIEKTPUUYECKOI0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbBIKaHUE

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponbHas pabora o Teme
"DIeKTpUUECKUe 3apsiabl.
55 3apsHKeHHBIE Tela U UX buGnuorexa [IOK
P . . https://m.edsoo.ru/ffOabea8
B3auMoOAeHhcTBUA. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH TIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
bu6nmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 JIEKTPUUECKOTO TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld?
M0JI€ KaTyIIKU C TOKOM
[IpumeHeHne PIEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3y4yeHue NeicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJICKTPOJIBUTATENICH B TEXHUUCCKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
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"KoHCcTpyrpoBaHUE U U3yUEHHE
paboTHI dNIeKTpoABUTATENS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIWH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs

MOJTyYEHUS DIEKTPUUECKONH

63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX ICTOYHHKAX

SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MarHUTHBIC SIBJICHUS"

KonrponbHas pabora no reme

65 "DIeKTpUUECKHE U MarHUTHBIE 1 bubmorexa [TOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHblii ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TerioBrie 1 bubmorexa [OK
| https://m.edsoo.ru/ff0accbe
SIBJICHUS

PesepsHslit ypok. Pabora ¢
but6mmorexa [IOK

67 TekcTaMu 110 TeMe "[1oCTOAHHBIN 1 https://m.edsoo.ru/ff0acdcs

3IIEKTPUYECKUM TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMH 1o TeMe "MarauTHsie 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fl[:;t?eﬂnﬂ :)Ig;)l)a[:())l:;feﬂbﬂble
padoThI padoTshI pecypen

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboaHoe nazgenue Tea. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmetssomiiosec?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cua penns https://m.edsogru/fanﬁSS
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 eHus. Y €HHe CBOOOTHOTO
ATOTCHI. S CROPEHHE CE0DOA https://m.edso0.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"

Pewenne 3anpau no reme "Cuna
24 cc 3?1 ol Bee oro bubmuorexa [JOK
TH ¥ 3aKOH BCEMHPHOT
e " P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpOTrO TENA C https://m.edsoo.ru/ffOafe36
3aKpeIIEHHON OChIO BpallleHUs

27 MowmeHT cusl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM padboTe

29 ; "MexaHuu g K BI/II:I(CHI/IC bubmmorexa [OK

TeM .
110 TeMe . © cexoe A https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbhas pabota no teme
30 "Me z quK(l))e BIDKCHUE bubmorexa HOK
XaHH .
. g https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmmynsce Tena. UMITynbC CHITBL.
31 3aK0H COXpaHEHUsI UMITYJIhCa. bubnmoreka [JOK

Yapyroe u HEynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa
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Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0ag4
35 PabGota cuIBI TSDKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEPruM U padoThI.
[ToreHnnanbHas 3HEpPrus
Kunernueckas sueprus. Teopema o bubnunorexa [JOK
38 .
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXAHHUKE
40 JlaGopaTtopHast pabora «3yuenue bubnuotexa [JOK
3aKOHA COXPAHEHUs] SHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxatomue KojnebaHusl.
42 BBIIZ;X(HELHLIC KoJe0aHus. bubmnorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MasATHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KEeCTKOCTH
MPYKUHBI U MAacChl TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHnas pabota
«OrmpeeneHue 4acToThl U Neprojaa
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbie U
MOTNIEPEYHBIE BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'pomMKOCTBH 3ByKa M BHICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

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



https://m.edsoo.ru/ff0b197a
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[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

>4 HO TEME "3AKOHEI COXAHCHIA. https://m.edsoo.ru/ffob25f0
Mexanudeckue KojaeOaHus 1 BOJHBI"
KontponpHast pabora o Teme

55 "3aKOHbBI COXPaHEHUS.
Mexannueckue KoieOaHus: U BOJHBI"

56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOI cBsA3U"
VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ngj;ﬁf;igrouﬁf Ob2c6e
OMOLIBI0 MOOMIILHOTO TenedoHa" T '
Pemienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI
DJeKTpOMarHuTHasi Ipupoja CBeTa. BuGmrorexa IOK

61 Cxopoctb cBeta. BonHoBBIE
CBONCTRA CBeTA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUs EH6J.IHOTeKa LOK
Conmza w Jyssr https://m.edsoo.ru/ff0b3658
3aKoH OTpaX€HHUs CBeTa. 3epKaa.

63 Pemenue 3amay Ha mpuMEHEHNE bubnnorexa LIOK

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHHE MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yria rajgeHus Ha rpaHule "Bo3ayX-
cTexno""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoteka [JOK
69 [TocTpoenre N300paXKeHMH B IMH3aX httos://m.edsoo.ru/fobadda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnmuorexa [JOK
PacCTOSHUSA U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak ontu4eckasi cuctema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-kondepenmus "JlepexTo

73
3penusi. Kak coxpanuts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 OneiTel HetoToHa. CliokeHne bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas padota "OnbITHI 110
Pa3I0KEHUI0 OETIOT0 CBETA B CIIEKTP

75 Y BOCIIPUSITHUIO I[BETA MPEIMETOB MPHU bubmmorexa [JOK

p H pent p https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
¢GmibTph!"
VYpok-npaktukyM "BonHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u nudppaxuus"”

77 OmnswiTel Pezepdopaa u mnanerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcenyckanue v noriomeHne cBera

79 aroMoM. KBanTsl. JInHeidarsie bubmmorexa [JOK

) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK

A A https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnmuorexa [JOK

Hyxnonnas moneins

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c18ac

PannoakTuBHBIE PEBpALICHUS.

bubmuorexa [JOK

83 N3oTomnsl https://m.edsoo.ru/ff0clald

84 Pemienue 3aja4 1o teme: bubmuorexa [JOK
"PanuoakTuBHBIC MpeBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeH s

86 "lfaﬂnoalcgnime U3ITy4eHUS B bubnmorexa LHOK

| https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXIE)aHeHEﬂ 3aps7I0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 DHeprusi CBSI3U aTOMHBIX SIED. bubnmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "SnepHeie
peakuun"

90 Peakiiuu cuHTe3a M IeNEHUS sEp. bubnmnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas

91 JHepreruka. Jlencreus
pPaauoOaKTUBHBIX U3Ty4YeHUN Ha
JKUBBIEC OpPTraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

93 KonTpomnpHas pabota mo Teme

"DJIeKTPOMarHuTHOE TMOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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DJIEKTPOMarHUTHBIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [IOK

94 JIab o
| GROPATOPHBIC PabOTBITIO KYPEY https://m.edso0.ru/ff0c245a
BiaumopeiicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 ACYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorexa [JOK
p | fL https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Permenue
96 PACyYETHBIX U KaYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/ TennoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpenue, 0600IeHNE. Permenue
97 aCUETHBIX U KaUeCTBEHHBIX 3a1a4 bubmorexa HOK
p o https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
[ToBTOpEeHnue, 06061IEeHNE.
98 JlaboparopHsle pabOTHI IO KypC bubmorexa [JOK
| paTop p | ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBJICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmorexa HOK
Y https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
[ToBTropenue, 0600meHue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u bubmoreia HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubmnoreka LIOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBieHus"”

https://m.edsoo.ru/ff0c3044
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[ToBTopenue, 0600mmenue. Padora ¢

102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1) ®usuka, 7 kinacc/Ieppimkun A.B., O0IECTBO C OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Axiinonepuoe obiiectBo «M31aTenbcTBO
«IIpocBenieHuey;

2) ®wusuka, 8 kinacc/ [lepprmkua A.B., O0mecTBO ¢ orpaHHYESHHON
OTBETCTBEHHOCTHIO «/JIPODA»; Akumonepnoe o0mectBo «M31aTenbcTBO
«IIpocsemienue;

3) ®wusuka, 9 kinacc/ [eppimkua A.B., I'ytauk E.M., O0miecTBO ¢ orpaHHYeHHON
OTBETCTBEHHOCTBIO «JIPODA»; AkumonepHoe o0mecTBo «M31aTenbcTBO
«IIpocsemenue».

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1) ®usmka. JlmarHoctunyeckue marepuaibl. 7 kimacc. ABtopbl: B.B. Illaxmaroga,
O.P. llledep;

2) ®usuka. JIumaktnueckue marepuanbl. 7 kimacc. ABTopel: A.E. Mapon, E.A.
Mapos;

3) ®wusuka. [loaroroBka K BCEPOCCHHCKHAM IMPOBEPOYHBIM paboTaM. 7 Kiacc.
Astopsi: B.B. [llaxmarosa, O.P. ledep;

4) dusuka. CaMOCTOSATENIBHBIC U KOHTPOJIbHBIC paboThl. 7 Kiacc. ABTOphl: A.E.
Mapon, E.A. Mapos;

5) ®usuka. COopHHK BOmpocoB W 3amad. 7 kimacc. ABtopel: A.E. Mapon, E.A.
Mapon, C.B. ITo3oiickuit;

6) ®wusuka. Tectol. 7 kmace. ABtopsl: H.K. Xannanos, T.A. XaHHaHOBa,;

7) Meroanueckoe mocoOue K y4eOHHMKY ¢us3mku 3a 7 kiacc. Aptopsl: H.B.
dunoHOBUY,

8) ®dwusuka. /[uarnoctuueckue matepuanibl. 8 kimacc. Aptopsl: B.B. Illaxmarosa,
O.P. llledep;

9) ®usmka. JIumaktnueckue marepuainbl. 8 kimacc. ABtopel: A.E. Mapon, E.A.
Mapos;

10) ®wusuka. [ToaroroBka K BCEPOCCHICKMM IMPOBEPOYHBIM paboTaM. 8 Kiacc.
Astopsr: B.B. [llaxmarosa, O.P. lledep;

11) ®usuka. CaMoCTOsATEIbHBIE U KOHTPOJIbHBIE paboThl. 8 Kimacc. ABTophl: A.E.
Mapon, E.A. Mapos;

12) ®usuka. CoopHUK BOmpocoB W 3amad. 8 kimacc. ABropel: A.E. Maposn, E.A.
Mapomn, C.B. ITo3oiickuit;

13) ®usuka. Tectrl. 8 kimacc. ABropsl: H.K. Xannanos, T.A. XanHaHOBa;

14) Meromuyeckoe mocobue K y4eOHUKY ¢u3uku 3a 8 kiacc. ABtopsl: H.B.
dunoHosuy,



15) ®usuka. [lnarnoctuueckue MaTepuaisl. 9 kimacc. ABtopsl: B.B. Illaxmarona,
O.P. Uledep;

16) ®wusuka. JIumakrnueckue matepuanbl. 9 kiaacc. ABropel: A.E. Mapon, E.A.
Mapos;

17) ®usuka. CaMOCTOSATENILHBIC M KOHTPOJIbHBIC paboThl. 9 kiacc. ABTophl: A.E.
Mapomn, E.A. Mapom;

18) ®wusuka. CoOopHUK BOIpOCcOB U 3amad. 9 kimacc. ABropel: A.E. MapoHn, E.A.
Mapon, C.B. Ilo3oiickuii;

19) ®wusuka. Tectol. 9 kinacc. ABropbl: H.K. Xannanos, T.A. XaHHaHOBA,

20) Meroanueckoe mocobne kK y4ueOHUKY ¢u3mku 3a 9 kimacc. ABtopel: E.M.
['yrauk, O.A. YepHHKOBA;

21) COopuuk 3amad mo ¢usuke. 7-9 xmaccel. ABtopel: B.M. Jlykammk, E.B.
NBaHoBa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru — exuHast KOUIEKIUSA MUGPOBBIX 00pa30BaTCIIBHBIX

pecypcoB
http://fcior.edu.ru — denepanpHBIi TEHTp HWHPOPMAITMOHHO-00PA30BATEIBLHBIX

pecypcoB
www.fipi.ru — ¢emepanbHbIil HHCTUTYT MEAArOTMYCCKUX U3MEPEHUI
https://oge.sdamgia.ru — moaroroska xk OI'D
https://vpr.sdamgia.ru — mogroroska x BITP
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