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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypOoBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUsl COCTaBJIeHA HA
OCHOBE TMOJIO)KEHUM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3oBaTesnbHOW mporpaMmmsbl, npeacraBieHHblx B PI'OC 00O, a takxke ¢
yaétoM ¢enepaibHON pabodeil mporpamMmbl BocnuTaHus ¥ KoHIenuu mnpernogaBaHus
yueOHOoro npeamera « Du3nka.

ConepxaHue mporpaMMbl  TO  (U3MKE  HampaBiIeHO Ha  (QopMupoBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYarOUIUXCsl M OPraHU3aIuIo U3ydeHus: (U3MKU Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme no (pu3mke yUuThIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeaMera B peanmzanuu TpedoBanuit GI'OC OOO k MmiIaHUPyEeMbIM JUYHOCTHBIM U
METalpeIMETHBIM ~ pe3yjbTaTaM  OOy4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 0011Iero 00pa30oBaHMUsL.

[Iporpamma 1o (¢u3MKE yCTaHaBIMBAET pacHpeleieHUE y4yeOHOro marepualia Io
rojaMm oOyueHus (MO Kjaccam), mpeajiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh U3YYCHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEP>KaHUA U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[IporpamMma mo ¢usuke pa3paboTaHa C 1EJIbIO OKa3aHUS METOJUYECKON IMOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpamMMsbl o Y4eOHOMY MPEIMETY.

®u3uka SBIAETCS CHUCTEMOOOPA3YIOUIMM JUIsl E€CTECTBEHHOHAYUYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBbKY (DU3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBICHUH,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U PU3NYECKON reorpadueil, BHOCUT BKJIa
B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MpPeNOCTaBiIseT Haubojiee SCHble 00pa3iibl
MPUMEHEHUsI HAyYHOIO0 METO/a IMO3HAHMS, TO €CTh CIOCc0o0a MOMY4YEHUs IJOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TraBHBIX 3a71ad  (U3HUYECKOr0 o0pa3oBaHUS B CTPYKType OOIIEro
o0Opa30BaHMs COCTOUT B (POPMUPOBAHUHN €CTECTBEHHOHAYUYHOM rpaMOTHOCTH U UHTEpEca K
HayKe y 00y4arommxcs.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJECHUE CIECIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIIUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIH30BATh HAYUYHBIE T0KA3ATENbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[enu u3zydenus GU3MKH HA ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs ONpEAETeHbI B
Konnenmuu mnpenonaBanus yueOHoro mpeamera «®duszuka» B 00pa3oBaTEIbHBIX
Opra”u3anusx Poccuniickon denepanun, peanu3yromux OCHOBHBIE
o01eo0pa3zoBarenbHbIe NPOrpaMMbl, YTBEPKIAEHHOM petieHueM Koserun MunucrepcTBa
npocenienus Poccuiickoit denepannu (mpotokon ot 3 aexadps 2019 r. Ne [TK4BH).



Henn n3yvyenus Gpuankm:

nproOpeTeHUuEe MHTEpeca M CTPEeMJICHUS OOYdYaIOImUXCs K HAyYHOMY HU3YUYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUM O HAy4HOM METOJAE IO3HAaHHWA U (OPMUPOBAHUE
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPY KalOLUM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3YYCHHsS OCHOB
CTpOCHHS MaTepuH U (yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHUE TPEACTABIECHUH O ponu (U3MKK JUIsl  pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX chepax Oyayuied mnpodeccuoHanbHON
NEeATEIbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JallbHEHUIIEMY OOYyYEHHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre 3THX Ielield TporpaMmbl Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

MpUOOpPETEHNE 3HAHUI O JMCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUYECKHX,
TETJIOBBIX, JICKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOPETECHUE YMEHUN ONUCHIBAaTh U OOBACHITH (U3UYECKHE SIBJICHUSA C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJOB PELICHHs] NPOCTEUINMX PACUETHBIX 33J1a4 C MCIOJb30BaHUEM
(u3HUECKUX MOJIENE, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;
pa3BUTHE yMEHUM HAOMIONAaTh MPUPOAHBIC SIBJICHUS W BBITIOIHATH OIBITHI,
nabopatopHble paboThl U HKCIIEPUMEHTAIbHbIE UCCIEA0BAHUS C UCIIOJIB30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE PUEMOB pabOThl ¢ HHGOPMAIHEH HU3HUUECKOTO COJIEPKAHMSs, BKIIFOYAsI
MH(}OpPMALMI0O O COBPEMEHHBIX AOCTHKEHUAX (DU3UKU, aHAIU3 U KPUTUUYECKOE
OlICHHBaHUE UH(OPMAIIIH;

3HaKOMCTBO €O cdepaMu NpodecCHOHATBHONW JAESITeTbHOCTH, CBSI3aHHBIMH C
(GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHKCHHSIX
(bu3HUecKol HayKHU.

Ha wu3ydenne ¢Qusuku (06a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

obOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kjiacce — 68 yacoB (2 yaca B HeJIel0), B 8 Kiacce
— 68 uacoB (2 uwaca B Hememwo), B 9 kmacce — 102 uaca (3 waca B HeAenio).

[Ipennaraemelii B mporpaMmme nmo Qu3uke rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHAATENbHBIA XapakTep, YUUTENb JIeJaeT BEIOOp MPOBEACHUS J1a0OPATOPHBIX
paboT W OMBITOB C YYETOM HMHAMBUAYATBHBIX OCOOEHHOCTEH OOYydYalOIMUXCsl, CIHCKA
HKCIIEPUMEHTAJIbHBIX 3aJaHui, MpesiaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.



COJAEPXAHME OBYUYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uzuka — Hayka o0 mnpupone. ABieHuss mpuponbl. PU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeIUUUHbI. M3Mepenue Quinueckux BelnyuH. Ousznyeckue npudopsl.
ITorpemHocTs M3MEpEHU. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kak ¢wusuka u  Jpyrue  eCTeCTBEHHbIE  HAyKH  M3y4alOT  MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJ| MO3HAHUS: HAOIIOJACHUE, MTOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, OOBsICHEHHE HAOII0/1aeMOro
saBieHus. Onucanue GU3NUECKUX SIBIICHUM C MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSI.

2. @Ousnueckue MNPUOOPHI U MpoIEAypa MNPSAMBIX HM3MEPEHU aHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmnpenenieHue LEHBI IeCHUs IIKaIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TE.

5. M3Mepenue TemmnepaTypsl MpPU MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U JATUMKA

TEMIIEPaTYpHI.
6. lIpoBeaeHue uccieqoBaHus O MPOBEPKE TUMOTE3bI: JAIbHOCTh MOJETA HIApHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKAa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BelIeCTBAa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTRA.

JIBr>keHue yactull BeniectBa. CBsi3b CKOPOCTH JBHXKEHUSI YACTHUIl C TEMIIEpaTypOH.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoaeicTBre 4acTHI] BEIIECTBA: MTPUTHKCHHUE U
OTTaJKUBAHUE.

ArperatHble COCTOSIHWSI BEIIECTBA: CTPOCHHUE Ta30B, XKUJIKOCTEW W TBEPABIX
(Kkpuctamnuyecknx) Tel. B3anMoCBsA3b MEXIy CBOWCTBAMHM BEIIECTB B  Pa3HBIX

arperaTHblIX COCTOSAHUAX MW HNX ATOMHOMOJICKYJIIPDHBIM CTPOCHHCM. OcobenHoctu
arperaTHbIxX COCTOSIHMH BOJBI.

Jemoncmpayuu.
1. HabmroneHue 6poyHOBCKOTO JBUXKECHHUS.
2. Habmonenue nuddysumn.



3.

Ha6JIIOI[eHI/Ie HBJ’IGHHﬁ, O6’b$ICH$IIOH_II/IXCH MNPUTAKCHUEM HWJINM OTTAJKWMBAHUCM
qacCcTull BEIICCTBA.

Jlabopamopnwie padbomul u onvimot.

1.
2.
3.

OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM poTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.

Mexanndeckoe IBWKEHHE. PaBHOMEpHOE M HepaBHOMEpPHOE ABMKEHHE. CKOPOCTS.
Cpennsisi CKOpOCTh IIPYU HEPABHOMEPHOM JABWKEHUU. Pacd€r myTH 1 BpeMEHU IBU>KECHHUSI.

SIBneHue uHepuUH. 3aKOH MHEpUMU. B3aumonencTBue Te Kak NpuYruHa U3MEHEHUs
CKOpPOCTH JABMKEHHMS Tell. Macca kak Mepa HHEpTHOCTH Teina. [lmoTHoCTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEILIECTBA.

Cuia Kak xapakTepHCTHKa B3aumoneucTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenne cuibl C MOMOIIBIO TMHAMOMETpa. SBiIeHUE TATOTEHHS U cuila TsokecTu. Cuiia
TSOKECTH Ha Apyrux IuaHerax. Bec tema. HeBecomocts. ClioxkeHHe Cuil, HalpaBICHHBIX
10 OTHOM npsAMoi. PaBHonencTByromas cwit. Cuna TpeHus. TpeHue CKOJIbKEHHS U TPEHUE
MOKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jlemoncmpayuu.

1
2
3
4.
5
6

HaGnronenue MexaHnueckoro IBMKESHHS Tela.

N3mepenne cKkoOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HaGntonenue siBneHust MHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CnoxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

1.

OrnpeneneHne CKOPOCTU paBHOMEPHOTO JIBM)KEHUS (IIaprKa B KUIKOCTH, MOJICIIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

Onpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM IIapuka TIo
HAKIIOHHOM TJIOCKOCTH.

OrnpeneneHue MmI0OTHOCTH TBEPAOTO Tea.

OnBITHI, IEMOHCTPUPYIONTNE 3aBUCUMOCTh PacTsHKEeHUs (JiepopMaliiu) npyKuHbI
OT MPHUJIOKEHHOM CHJIBI.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJBXKEHHUS OT Beca
TeJa U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Paznen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.
HaBnenne. CrnocoObl YMEHBIICHHWS W YBEIWYCHUs HaBieHus. JlaBneHue rasa.
3aBUCHMMOCTH JTaBJICHHS Taza OT 00bEMa, TemrepaTyphl. [lepenada naBneHust TBEPABIMU

TE€JIaMHu,

KHUIKOCTAMHU MW Tra3aMH. 3akoH Ilackansa. IlmeBMaTmyeckue MAIIUHEIL.



3aBUCHMOCTh JIaBJICHHSI KUIAKOCTH OT DIyOuHBI. ['HIpocTaTMueckud mapagokc.
CooOmaromuecs cocynpl. ['mapaBindeckue MeEXaHU3MBbI.

Atmocdepa 3Bemmnm u armochepHoe naaBineHue. [IpuuMHBI  CylIeCTBOBaHHS
BO3AyLIHOU 000souku 3emin. OnsIT Toppuuemnu. M3mepenue aTMocpepHOro JaBiaeHMUs.
3aBUCHUMOCTh aTMOC(EPHOrO AaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s
U3MEpEHHs aTMOC(HEPHOTO JaBICHHUS.

JlelicTBUE KUAKOCTM M Ta3a Ha IMOIPYKEHHOE B HHUX Teno. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TeEMIEpaTyphl.

[Iepenava naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JTABIICHHS.

3aBUCUMOCTh BBITAJKUBAIONICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTU Teiaa M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue miaBaHHS TEJl: IUIABAHUE WJIM TOTPYKEHHE TEJl B 3aBUCHUMOCTH OT
COOTHOUICHHUS MJOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMaA MOrpYyKEHHOU B
KUJKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKUBAIOUIEH CHUIIbI, IEMCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKHMBAIOIIEH CHIIBI, JEWCTBYIOIIEW HA TEIO B
KHUIKOCTH, OT MaccChl Tena.

OnepITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHJIBI,
JIEHUCTBYIOIIEH Ha TEJIO B )KUJIKOCTU, OT 00bEMa OTPYKEHHOHN B )KUIAKOCTH YaCTH
T€Ja ¥ OT INIOTHOCTHU KUIKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKHU U ONPENEIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.
Mexanudeckas pabota. MOIIHOCTb.
[IpocTeie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecus

peiuara. IlpuMmeHeHwe mnpaBuiia paBHOBECHs phluara K OJIOKY. «30JI0TOE€ TMPABUIION

Mexanukd. KITJI npocteix Mmexanu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckasa sHeprusi. Kunernueckas u noreHuuainbHas sHeprus. [Ipespaienue

OJIHOTO BHJIa MEXaHUYECKOU 3HEPIUH B IPYroil. 3aKOH COXPAHEHHSI SHEPIUHU B MEXAHHKE.
Jlemoncmpayuu.



1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOTHl CHIBI TPEHHS] NMPH PABHOMEPHOM JIBIKEHUHM Tefa IO
TOPU30HTAJIbHON IOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
N3mepenne KII/] HakKIOHHON INIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Paszpnes 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOPUU CTPOEHUS BEILECTBA.
Macca u pa3Mepsl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE MTOJOXKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUHU.

Mogenun  TBEPAOro, KUJIKOrO H  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. O0bsICHEHNE CBOMCTB Ira30B, JKUJIKOCTEN U TBEPIBIX
TE€JI Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOH Teopur. (CMaduBaHHE W
KanWJUISIpHBIC SIBJIEHUA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temmneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHHS YACTHII.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: Teronepenaya u
coBeplieHHne paboThl. Busl Terionepeaaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUYEHHUE.

KonuyecTBo TemnoThl. Y aenpHas TEMIOEMKOCTh BElIeCTBa. TermiooOMeH 1 TEIIoBOe
paBHOBecHe. YpaBHeHHE TeIioBoro Oamanca. IlmaBnenue u  OTBepiaeBaHuE
KpUCTAJUIMYECKUX BEIIECTB. YJelbHas TemoTa IaBieHus. I[lapooOpasoBanue wu
koHaeHcauus. Mcnapenue. Kunenue. Y aenbHas Teminora napooOpa3oBaHus. 3aBUCUMOCTb
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BnaxHocTts Bo3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Mpunuuner pabotsl TemnoBbix aABurareneir KIIJ[ TermoBoro asurarens. TeroBble
JIBUTATENIN Y 3aIUTa OKPYKAIOILIEU CPEIBI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Jemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.

2. Habmoaenue nuddyszuu.

3. HaOmronmenuve siBneHn CMauYuBaHUS U KaNMILISIPHBIX SBIICHUN.

4. HaGmromeHue TEmIOBOro paciupeHus Tell.

5. U3menenue pnaBieHHs Ta3a NpU H3MEHEHUH O0bEMa M HarpeBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuna u3MepeHus TEMIIEPATYPHI.
7. Bugel Tennonepenayu.

o



8. OxutaxxJeHue Mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue mipu coBepiieHUH pabOThI BHEIITHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGnrogeHue KumneHus.

12. HaGnrogieHue nocTosiHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. Moaenu TerIoBbIX JBUTATEIEH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO PUTSKEHHUS.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl MO HAOIIOJEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX

TEJl.
4. OmnpeneneHue NaBICHHS BO3AyXa B OJIOHE MITPULA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUSI BO3/yXa OT €ro o0béma H
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka rumore3pl JUHEHMHOW 3aBUCMMOCTU JJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmionenue uW3MEHEHUs  BHYTPEHHEH OSHEPruM Tejla B pe3yjbTare
TEeTIonepeayr U padoThl BHEITHUX CHUJI.

8. HccnemoBanue sBJICHHS TEIUIOOOMEHA MPH CMENIMBAHUM XOJIOJHOW W ropsyei
BO/IBL.

9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOH IMpU TEIMIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIHJIUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoluecca UCapeHusl.

12. OnpenenieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpenesieHne yaeapHOM TEIIOTHI IIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

Onektpuzanus Ten. JIBa poja  3IeKTpUYECKUX 3apsgoB. B3aumoneiicTBue
3apspKEHHBIX Tenl. 3akoH KynoHa (3aBUCUMOCTH CUJIbI B3aUMOJCHCTBUS 3apsKCHHBIX TeEll
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIaMH).

Onektpudeckoe mnone. Hanpspk€HHocTh  Anekrtpuueckoro  nodisa.  [IpuHnun
CYHEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snekTpuueckux 3apsiioB. OJEMEHTApHBIA  AJIEKTPUUECKUW  3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO
3apsaa.

DNEKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOIO TOKa. MCTOUHHMKHM
MIOCTOSIHHOTO ~ TOKa. JIeMCTBUS  DJIEKTPHUYECKOro TOKa (TEIUVIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUYECKUNA TOK B KUIKOCTAX U raszax.



Onektpuyeckas nenb. Cuiia Toka. JleKTpuueckoe HampspkeHue. ConpoTHBIEHUE
MPOBOJAHUKA. YJEIbHOE CONPOTUBICHHE BellecTBA. 3akoH Owma s yyacTkKa IIemu.
[TocnenoBaTenpHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3NeKTpUUecKoro Toka. 3akoH [[xoymns—JIeHna. Dnekrpuyeckue
LENU U NOTPEOUTENN ANEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUThI. B3auMoIeiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarnutHoe mone 3emMiIM U €ro 3HaueHue Ui kKu3HM Ha 3emsie. OmeIT Opcrena.
MarHutHOe MoJie 3IEKTPUYECKOro Toka. [IpruMeHeHHe 53JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb IMOCTOSHHOIO
ToKa. Mcronb30BaHUE 3IIEKTPOABUTATENEH B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apagesd. fIBineHue 3yekTpoMarHuTHOM wHAYKUuU. lIpaBumo JleHma.
Onektporeneparop. CrnocoObl MOMyYEHUS FIEKTPUUECKON SHEPrUU. DINEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOAHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbI1 paspsia.
. I3MepeHue cuiibl ToKa aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOTro HAMpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. B3aumoeicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
. MonenupoBaHrne MarHUTHBIX TOJIEN MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarHuTHoE noje Toka. DJIEKTPOMarHur.
. JleiicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEL TOCTOSIHHOTO TOKA.
. UccrnienoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiTel @apajes.
. 3aBUCUMOCTh ~ HamNpaBJ€HUS HMHAYKIMOHHOIO TOKa OT YCJIOBUH  €ro
BO3HUKHOBEHMUSI.
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25.

DNEeKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimeol.

1.

AN

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTl MO  HAOMIONEHWIO  DJICKTPU3ANMH  TEN  WHAYKIUEH ©W  TIpH
CONIPUKOCHOBEHUH.

Hccnenoanne AeCTBUS 3JIEKTPUUECKOTO MOJIS HA POBOJHUKHU U IUIJICKTPUKH.
COopka 1 mpoBepka pabOTHI EKTPUIECKOHN IIEMH TTOCTOSHHOTO TOKA.

W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3MepeHne u peryJImpoBaHUE HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTHM CHJIBI TOKa, HAYIIETO YEpe3 pEe3UCToOp, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnebIThl, JIEMOHCTPUPYIOIIUE 3aBHUCHUMOCTb AJIEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJIHMKA OT €r0 JJIMHBI, IUIONIa/IM MONEPEYHOI0 CEUYEHUS U MaTepHuaa.
ITpoBepka mpaBuiia CIOKEHHS HAMPSHKEHUH MPU MOCJIEI0BATENIBHOM COEUHEHUH
IIByX PE3UCTOPOB.

[IpoBepka mpaBuiIa sl CUIIBI TOKA MPU MapajuieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO YepEe3 PE3UCTOP.
OnpeneneHre MOIHOCTHU AJIEKTPUYECKOTO TOKA, BBIJEISIEMON HAa PE3UCTOPE.
UccnenoBanne 3aBUCHMOCTH CWJIBl TOKa, HAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenne KIII HarpeBaTens.

HccnegoBanre MarHUTHOTO B3aUMO/ICMCTBUSI TOCTOSIHHBIX MarHUTOB.

N3yyenne MarHUTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB NMPU WX OOBEAMHEHUH H
pazzieneHumn.

Uccnenosanne necTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI B3aMMOJCHCTBUSI KATYIIKU C
TOKOM M MarHWTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO OISl HA TPOBOJAHUK C TOKOM.
KonctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

Namepenue KIIJI asekTpoaBUrareibHON yCTaHOBKH.

OnpITEl 1O HCCIICIOBAHUIO  SIBJIGHUSI  DJIEKTPOMArHUTHOW — WHAYKIIUU:
UCCJIeIOBAHNE U3MEHEHUM 3HAYEHUS U HAINlpaBJIeHUs! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe — aBWKeHME.  MarepuanbHas — Touka.  Cucrema — oTcuéra.
OTHOCHUTENIBHOCTh MEXAHUYECKOT0 JIBH)KEHUs. PaBHOMEpHOE NMPSIMOIMHENHOE JBUKEHUE.
HepasHoMepHOE npsimosinHelHOE NBHKeHHE. CpeHsas U MTHOBEHHAs! CKOPOCTh TeJla IIpU
HEPABHOMEPHOM JBUKCHUU.



Yckopenue. PaBHOyckOpeHHOE NpsIMOJIMHENWHOE JBrkeHue. CBOoOOIHOE MajJeHHUE.
OnbiTel ["anunes.

PaBHoMepHOE ABMKEHME IO OKpYyKHOCTU. [lepron n yactota oOpamienus. JInHelinas
U yIi0Bas CKOpocTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbii 3akoH HbroToHa. Bropoii 3akon Herorona. Tperur 3akoH HeroToHa.
[IpyHIMI Cynepno3unn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIBKEHUS, CUJla TPEHUS
MOKOS1, IPYTHE BUABI TPEHUS.

Cuna TsHDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJHOIO MajeHHUS.
JIBmxenne rianetr BOKpyr ComHma. IlepBas kocmuueckass ckopocTb. HeBecomocTh u
IIEPErPY3KH.

PaBHOBecue maTepuaibHOM TOUKU. AOCOTIOTHO TBEPIOE Teno. PaBHOBecue TBEPI0TO
TeJIa C 3aKPEIUIEHHON OCBIO BpalleHus1. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue wummnyinbca. WMmynbe cuiibl. 3aKOH COXpaHEHUSA
MMITyJbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora U MOIIHOCTh. PaboTa cuil TSKECTH, YHPYrOCTH, TPEHUS.
CBsi3b 2Hepruu U padbotel. [loTeHIManpHas SHeprus Tena, MOJHATOr0 HaJl MOBEPXHOCTHIO
3emiu. [loreHnmanpHast sHeprust cxxarou npyxuHsl. KuHetnueckast sHeprus. Teopema o
KUHETUYECKOUN SHEPTruU. 3aKOH COXPAaHEHUsI MEXAHUYECKON SHEPIUH.

Hemoncmpauyuu.

1. HaGnrogeHue MEXaHMYECKOrO JBMXKEHHSI Tejda OTHOCHTEIBHO pAa3HbIX Tel

OTCYETA.
2. CpaBHeHME TMyT€d MW TPAEGKTOpUM JBUKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepenne cKkopoCTr U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBmXeHUS Tella 1Mo OKPYKHOCTH.
HaGnronenne MexaHWYeCKWX SIBJICHUHM, MPOUCXOASIIMX B CHCTEME OTCUETa
«Temexka» npu €€ PaBHOMEPHOM U YCKOPEHHOM JIBHKEHUHM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.
3aBUCHUMOCTb YCKOPEHUS T€JIa OT MAcCChl TEJIA U IEUCTBYIOLIEH Ha HETO CUJIBI.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.
HN3mMeHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.
10. [Iepenaua nMnysnbca pyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBanHus SHEPrUM NPU B3aUMOICUCTBUU TEll.
12. CoxpaHEeHHUE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJICHCTBUHU.
13. CoxpaHeHHe UMITYJIbCa TIPU a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
14. HabnrogeHne peakTUBHOTO ABUKCHHUSI.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM MaJICHUU.

o v kW



16.

CoxpaHeHHME MEXAaHMYECKOW SHEpPruM IMpU JABWKEHUU Teja MOJ JEHCTBUEM
IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakrta i pa3roHa U JajabHENIIEro paBHOMEPHOIO JBUKEHHUSI
IIapUKa WIN TEJIEKKH.

Onpenenenne cpeHEl CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIAPUKA 110
HaKJIOHHOW IIOCKOCTH.

Omnpenenenre yCKOpEeHHsl Tela IpU paBHOYCKOPEHHOM JABM)KEHUU 110 HAKIOHHOU
IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBH>KEHHUH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €ciu NPU PAaBHOYCKOPEHHOM JBHKEHHHU 0€3 HadyabHON
CKOPOCTH IIyTHM OTHOCSTCA KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JaBJICHUS.

Onpenenenne ko3 PUIEeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBI)KEHUU Tella IO
TOPU30HTATBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIBI YIIPYTOCTH MPHU MOABEME IPy3a C UCIOIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.
KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHWM: Tepuoj,

4acToTa, aMILIATYy1a. MaTremMaTuuecKuii ¥ NPy KUHHBIN MasTHUKHU. [IpeBpalenue snepruun
pH KoJeOaTeaIbHOM JABUKECHUH.
3aryxaromue KkosneOaHusi. BeiHyxaeHHble konebanus. Pe3onanc. MexaHuueckue

BOJIHBI.

CoiicTBa MexaHnueckux BOJH. [IpomosibHblE M TomepedyHble BOJIHBL. JyMHA

BOJIHBI U CKOpPOCTb €€ pacmpocTpaHeHus. MexaHuyecKue BOJIHBI B TBEPAOM Tele,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicOTa ToHa. Otpaxenwe 3Byka. HHDpasByk u
YIBTPa3BYK.
Jemoncmpayuu.

1.

2
3
4.
5

Habmionenue xonebanuii Te o1 AeUCTBUEM CHITBI TSXKECTU U CUJIBI YIIPYTOCTH.
Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmoienue BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacnipocTpanenue npoAoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.



6. AKyCTHYECKHU PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpexenieHre YaCTOTHI M MEpUOAA KOJIEOaHU MaTEMAaTUYECKOIO MAsITHHUKA.
2. OmpepeneHue 4acTOThl U IEpUOJIa KOJeOaHUN MPY>KUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH Mepuojia KojieOaHUM MOJBEUICHHOTO K HUTU Tpy3a
OT JIJIMHBI HUTH.

4. UccnemoBanue 3aBUCUMOCTH Tepuoja KoyieOaHUM MPYXUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOIa KOeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT
MAacchl rpysa.

6. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEPHOJA KOJEOAHU MNPYKUHHOTO
MasgTHHKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHsi CBOOOHOTO MaCHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE roJje. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX  BodH. Illkama  symeKTpoMarHUTHBIX  BOJH.  Mcmosnb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DnexkTpomMarHuTHas npupoja csera. CKopocTs cBeTa. BoaHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHune CBOMCTB 37€KTPOMArHUTHBIX BOJIH C IIOMOILbIO MOOMIIBHOTO TeIe(OoHa.

Pa3nen 11. CBeToBbIe fIBJICHHUS.

JlyueBass mopenb cBera. Mcrounuku cBeta. [IpsimonuHenHOE pacnpocTpaHEeHHE
ceeta. 3atMenusi CosnnHna u Jlynel. Otpaxenuwe cBeta. lIlnockoe 3epkano. 3akoH
OTpPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenoMiieHus1 cBera. [loiHOEe BHYTpeHHee OTpaKeHue
cBera. Mcnonb3oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B nuH3e. Onruyeckas cuctema (oToarnmnapara, MUKpPOCKONa U
Teneckona. ['ma3 kak onTudeckasi cuctemMa. bian3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. OmbiTel HetoToHa. CrioskeHHE CHEKTPaTbHBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

1. IIpsaMonuMHENHOE PaCpPOCTPAHEHUE CBETA.

2. OtpaxeHue cBerTa.

3. Ilomydenue n300paxeHuii B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. Ilpenomnenue csera.

5. OnTUYecKuil CBETOBO/I.



6
7
8.
9

XoJ ay4ei B coOuparonieit JuH3e.

XO0JI dy4der B pacCEUBAIOLIEN JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKpPOCKOIA U TEJIECKOIA.

10. Moenb rinasa.
11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomy4yeHune 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.

1.
2.

N o v e

HccnenoBanue 3aBUCHMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIy4ya OT yIjla IaJeHHUS.
N3yuenue xapakTepUCTUK U300paKEHUs IPEIMETA B INIOCKOM 3€pKaJle.
HccrnenoBanue 3aBUCUMOCTH yIIa IPEJIOMIIEHHMS CBETOBOIO JIyda OT YIJa
NaJCHHS] Ha TPAHULE «BO3yX—CTEKIION.

[Tonmy4yenne n300pakeHM ¢ TOMOLIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JTHH3BI.
OmBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl IO BOCIPUATHIO IIBETA MIPEIMETOB IIPU UX HAOJIIOIEHUH YEPE3 LIBETOBBIE
(UIBTpHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Onwitel  Pezepdopna u mianerapHass mojzens aroma. Mogens aroma bopa.
Hcnyckanue u nornoueHyre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinydeHus. CTpO€HHE aTOMHOIO sijpa.
Hyxnonnas monens atromHoro siapa. M3oronsl. PagnoaktuBHble npeBpanienus. [lepuon
MoJIypacriajia aTOMHBIX Si7EP.

AnepHble peaknu. 3aKOHbI COXPAHEHUS 3apsSI0BOIO M MAacCOBOTO YUCE. DHEPTHUs
CBSI3M aTOMHBIX sAnep. CBA3b MacChl W 3HEpPruu. Peakunu cuHTE3a W JEICHUS SAep.
Uctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U3JyYEHUN HA )KUBBIE OPTraHU3MBbI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrekTpbl U3TyYEHUS ¥ TTOTJIOIICHUS.

CnekTpsl pa3auyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3TYyUCHUH.

Peructpanus uzinydeHus: IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padomel u onvimol.

1.
2.

HabmroaeHne CIuIonIHbIX U JIMHEHYAThIX CIIEKTPOB H3TyUeHUS.

HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUH YACTHIIBI TI0 TOPMO3HOMY IMyTH (TI0
dororpadusim).

H3mepenne paainoakTUBHOTO (OHA.



IHoBTOpPHUTEIBbHO-00001IAIOLIIMI MOTYJIb.

[ToBTOpUTENEHO-0000IIAIOMNKA  MOIYIb TpPEIHA3HAYEH Ui CUCTEMaTH3aluu U
0000IIEeHUS] MPEAMETHOTO COJEP>KAaHUSI M OMBITa ACSITENbHOCTH, MPUOOPETEHHOTO MpPH
U3y4YE€HUU BCEro Kypca (U3MKM, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMeHY N0 (pu3uKe A 00ydaroluxcsl, BBIOPABIIMX ATOT Y4EOHBIH
IIpEIMET.

IIpy wW3ydeHMM JAHHOTO MOIYJSL PEAIM3YIOTCS U CHUCTEMATU3UPYIOTCS BHbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTH)KEHHE NPEIMETHBIX MU
MeETaIpeIMETHBIX IJIAaHUPYEMBIX pe3ynbTaToOB o0OyueHus, dopMmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB UCCIEIOBAHUS SABICHUN
MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSAMH OOBICHATH (DU3UUECKUE SBICHUS, TPUMEHSSA
ITOJTyYEHHBIC 3HAHUs, PEIIATh 3aa41, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIBHBIE.

IIprHIMNNATIBHO AEATEIBHOCTHBIN XapaKTep NAHHOIO pas3zesa peaiu3yeTcs 3a CUET
TOT0, YTO 00OYYaIOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM NIPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWW pPACIIO3HABaTh U HAYYHO OOBACHATH (pU3MUECKHE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIEIOBAHUA (PU3NYECKUX SBJICHUN, B TOM YHCIIE
JUIsl IPOBEPKHU TUITOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOOJE€e BAXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HANPUMEP, NPAKTUYECKOTO WCIIOJIb30BAaHUSA PA3JIUYHBIX HCTOYHHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHMS BCEX W3BECTHBIX BHJIOB
DHEPI'UH.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3yuenne Qu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METAlpPEIMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
pPEe3yJIbTaTOB.

B pesynbpraTe uszydeHuss (pU3MKM HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS Y
oOyuarorierocst 0yayT coOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) mnaTpUOTHYECKOT0 BOCTIMTAHMS:

— TMPOSIBJICHHE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AaKTHBHOMY Yy4YacTUIO B OOCYXICHUM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

— OCO3HaHHME BAKHOCTU MOPAJIbHO-3TUYECKUX MPUHIMUIIOB B ICATEIBHOCTH YUEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCHIPUSITUE ICTETUUECKUX KAa4eCTB (PU3NUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTr'OCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

— OCO3HaHME IIEHHOCTU (hM3MYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUPAa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABISAIOLIEN KYJIbTYPBHI;

— pa3BUTHE HAYYHOMU JTH0003HATEILHOCTH, UHTEPECA K UCCIIEA0BATEIBLCKOM IEATEIbHOCTH;
S) popMuUpoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIyYHS:

— OCO3HaHHME LIEHHOCTH 0€30MacHOro odpasa >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTU MpaBui O€30MaCHOrO TMOBEJAEHUS HA TPAHCIOPTE, Ha JOpOrax, C
AIIEKTPUUYECKUM U TEIIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

— c(hopMUPOBAHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO MTpaBa Ha OMMUOKY U TAaKOTO
K€ MpaBa y APYyroro 4eyioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE Yy4YacTH€ B PEHICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHU3alMK, TOpOJa, Kpas) TEXHOJOTUYECKOW ¢  COIMAIBLHON
HaIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0OTHYECKOTr0 BOCITUTAHUS:

— OpHUEHTalMsl Ha MpUMEHEHUE (PU3MYECKUX 3HAHWKM AJid pelieHus: 3ajad B 00JacTH
OKpY>Karollel Cpelpl, MJIAHUPOBAHUS TOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCJEICTBUN
IUIS1 OKPY KAIOLIEH CPENbI;

— OCO3HaHME TII00ATFHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U MTyTeH X PEIICHHUSI,;



8) aganTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COLMATbHON U MPUPOIHOI cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUM TNPHU BBHIMOJIHEHUU WCCIEAOBAHUI U TPOEKTOB
¢u3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JIPYTHUX;

— TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO A TENbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHWUU, B TOM 4uciie (OPMYIHPOBATH UJEH,
HOHSATHS, TUIIOTE3bI O (PU3NYECKUX O0BEKTAX U SBJICHUSX;

— OCO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKU;

— IJTAHUPOBAHKE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHaJIM3UPOBaTh M BBIABIATH B3aMMOCBS3M MPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

— OLIEHKAa CBOMX JAECUCTBHH C Y4YETOM BIMSIHMSI Ha OKPYXKAIOIIYIO CpPey, BO3MOXKHBIX
r7100aJbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe OoCBOEHHS MporpamMmbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus y oOyyaroiierocss 0ynyT chopMUpPOBaHbI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIIUE TTO3HABATEIbHBIC YHUBEPCATbHBIC yUeOHbBIE NEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3zoBble 1ornyeckue AecTBUA:

e BBIBIIITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKN O0BEKTOB (SIBIICHUH );

e YCTaHABIWBATh CYIICCTBCHHBIM TPHW3HAK KIacCU(HUKAIIMHA, OCHOBAHMS IS
0000111eHNs U CPAaBHEHUS,

e BBIBJSITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHUSIM;

e BBISBJISITH IPUYUHHO-CJICICTBCHHBIC CBSI3U MPU M3YYEHUN (DU3UICCKUX SBIICHUN U
IPOIIECCOB, JeiaTh BBIBOJABI C HMCIOJIb30BAHMEM JCIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEITNYNH;

e CaMOCTOSITEILHO BBIOMpATh CIOCOO pelieHus y4eOHOUW (u3nUecKor 3aaadu
(cpaBHEHHE HECKOJLKHX BapHWAHTOB PEIICHUS, BHIOOp HamOOJEe MOIXOSIICTO C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHCB).

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

e HCIMOJH30BATh BOMPOCH KaK UCCIIENOBATEIHLCKUI HHCTPYMEHT TIO3HAHUS;

e TMPOBOJWUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUJIaHY OIBIT, HECIOXKHBIN
du3nIecKuit SIKCIIEPUMEHT, HEOOJIBITIOE UCCIIeIOBaHNE (DU3UUECKOTO SBICHUS;

e OIICHMBATh HA MPUMEHHUMOCTHh M JOCTOBEPHOCTh HMH(OPMAIHIO, TOJYyUYECHHYIO B
X0/ UCCIICTOBAHMSI WIIA YKCIIEPUMEHTA;



CaMOCTOSITEIbHO (popMyIMpoBaTh O0OOIIEHNWS ¥ BBIBOJABI 110 PE3yJIbTaTaMm
MIPOBEIEHHOIO HAOIIOEHUS, OIbITA, UCCIIETOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE AalbHEHIEe pa3BUTHE (U3MYECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh MPEAMNOJOXKEHHsI 00 WX pa3BUTUU B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora c nuHpopmanueii:

MIPUMEHSATH Pa3JIU4YHbIE METOJIbl, HHCTPYMEHTHI U 3alPOCHI IIPU MOUCKE B OTOOpE
uHpOpMalMK WIM JAaHHBIX C Y4E€TOM IIPEIIOKEHHOW ydeOHOW (u3myeckon
3a/1a4y;

aHAJIM3UpPOBaTh, CHCTEMATU3UPOBaTb M  HMHTEPHOPETUPOBATH  HUH(POpPMALHIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeACcTaBiIeHUS HH(OpMAIUU U
WJUTEOCTPUPOBATH PEUIAEMBbIE 33/1a4l HECIIOAKHBIMU CXEMAMH, TMarpaMMamMu, UHON
rpaguKoi U UX KOMOWHAIIUSAMH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

B XOJI¢ 00CYXJeHUsl Yy4eOHOro Marepuasna, pe3yabTaToB JIabopaTOpHBIX paboT U
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl M BBICKA3bIBATh
ujey, HaleJICHHbIC Ha pElIeHHE 3aJauyd W TMOoJyIepKaHue OJaroxenarebHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXKJACHHS C CYXICHUSIMH JIPYyTUX YYaCTHUKOB JIMAJIOra,
OOHapyXUBATh Pa3INUYKMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TMPEJCTaBIATh PE3YJbTAThl BBIOJIHEHHOTO (DU3MUECKOTO OTbITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh W WCIOJB30BaTh IPEHMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3NUECKON TPOOIEMBI;

MPUHUMATh 1€ COBMECTHOM NIEATENbHOCTH, OPTaHU30BBIBATH ACHCTBUA MO €&
JOCTIDKCHUIO:  PaCIpeliesiiTh POJIM, OOCYXJIaTh TPOLECCHl M Pe3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;

BBITIOJTHITH CBOIO YacTh pabOThI, TOCTUTasi KAYeCTBEHHOTO Pe3ybTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBHUS C IPYTUMU WICHAMHA KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMUNA TPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIEHO CHOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryisiTuBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusamnus:

BBISIBJISAITh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalMsSIX, TPEOYIOIIUX IS
pereHus GU3NIeCKX 3HAaHUMH;



OPUEHTHPOBATHCA B PA3IUYHBIX MOX01aX IPUHITHUS pelIeHU (MHIUBUAYaJIbHOE,
MIPUHATHUE PEIICHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIFHO COCTABIISATH AJITOPUTM pelIeHUs (PU3MUECKOM 3a/1auil U TIIaHa
UCCIIEIOBaHUS C YYETOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IIPEUIaracMble BApUaHThI PELLICHUM;

7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT .

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IIPEAJIarath IJIaH €€ U3MECHECHUS;
OOBSACHSATH MPUYUHBI JTOCTHXKEHUS (HEOCTHXKEHUS) pe3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJTHEHUS
(PM3HUECKOr0 MCCIEIOBAHUS WA IMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh C€0s HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WU JAUCKYCCHUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MpU3HaBaTh CBOE IMPaBO HAa OUIMOKY MpHU pelIeHUHd (PU3UYECKUX 3a7ady WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHuss B 7 kJjacce IMpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

UCIIOJIb30BaTh TOHSATHS: (PU3MYECKHE W XHMHUYECKUE SBJICHUSA, HaOJOJIEeHUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, EIUHUIBI (U3MUECKUX BEJIMYUH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOIMHEIHOE),
TpaeKTopus, paBHOACHCTBYIOMIAs cuia, aedopmanus (ymnpyras, ImiacTHUECcKas),
HEBECOMOCTbH, COOOIIAOIINECS COCY/IbI;

paznuuath sBieHus (aud@dy3us, TEmIoBoe JBWKEHHE 4YacTHIl BEIIECTBa,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE ABUKEHUE, UHEPLIMS, B3aUMOAECICTBUE
TEJI, PABHOBECHUE TBEPIBIX TEJI C 3AKPEIUIEHHOM OCBIKO BpAICHUsA, Ieperaya
JaBJIEHUSI TBEPJABIMHU TEJIAMH, >KMIKOCTSIMU W Tra3amH, aTMoc(epHOoe NaBlieHUE,
IJIaBaHUE TeJI, MPEBPALECHUS MEXAHMYECKOW DHHEPruu) II0 OIHCAHHUI0 HX
XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
(duznyeckoe sBICHUE;

pacno3HaBaTh NPOSBICHUE H3YYECHHBIX (DU3UUYECKUX SIBICHUH B OKPYXKAIOIEM
MHUpE, B TOM 4YHUCJe (PU3NYECKHUE SIBICHHUS B MPHUPOAE: MPUMEPHI JBMXKCHHS C
Pa3JIMYHBIMHA CKOPOCTSMH B KMBOM M HEKHMBOW IPUPOAE, NEUCTBUE CUIIBI TPEHUS
B IPUPOJIE U TEXHHUKE, BIMSHHE aTMOC(EpHOro JaBICHUS HA >KUBOIM OpraHU3M,



IJJaBaHUE pbIO, pblYaru B TEJE YeJIOBEKa, IPH 3TOM MEPEBOJIUTH MPAKTHYECKYIO
3aja4y B y4eOHYIO, BBIIETSAThH CYIIECTBEHHbBIEC CBOMCTBA (MPU3HAKH) (DU3HUUECKUX
SIBJICHUM;

OMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (UIUYECKUE SIBICHUS, HCIOJIb3YS
¢u3nueckue BeIUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpEMs, IyTh,
CKOpPOCTb, CPEIHsAsI CKOPOCTh, CHJa YIPYIOCTH, CWJIA TSDHKECTH, BEC Tena, Cuia
TpeHus, JaBieHHE (TBEPAOro Teja, JKUIKOCTH, Ta3a), BBITAJIKMWBAIOUIAs CHIIA,
MexaHudeckass padoTa, MOIIHOCTb, TUIEYO CUJIbI, MOMEHT CHJIbI, KOA(DPUIIMEHT
MOJIE3HOTO JIEUCTBUSI MEXaHM3MOB, KUHETUYECKas W TMOTEHIMalIbHAs DHEPTHs),
Opy ONMUCAaHUU TPABHIBHO TPAKTOBATh (DUIUYECKUN CMBICI HCIOJb3yEeMbIX
BEJIMYMH, KX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIMYHMH, HAXOJIUTh
(opMynbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTH rpadMKH U3yYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUWH;
XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI, UCIOJB3YS
MpaBuiia CJIOXKEHUS cuil (BIOJb OAHOM mpsmoii), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumena, MpaBUJIO paBHOBecHUsl pbryara (0JioKa), «30JI0TO€ MPABUIIO»
MEXaHUKH, 3aKOH COXpaHEHUSI MEXaHUYECKON DSHEepruu, NpH OSTOM JaBaTh
CIIOBECHYIO (pOpMYJIMPOBKY 3aKOHa M 3alHChiBaTh €ro MaTeMaTHYeCKOoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SIBJICHMS, MPOLECChl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JTOrMUeCcKUX LIaroB
c omopoil Ha 1-2 W3Y4YEHHBIX CBOWCTBAa (PU3MYECKUX SIBICHUN, (PU3NUECKUX
3aKOHA WJIN 3aKOHOMEPHOCTH;

pemiath pacyéTHble 3a4aud B 1—2 NEHCTBUSA, WCHONB3Ys 3aKOHBI U (HOPMYIIbI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3a/layd
3aMHUChIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3NIECKUE BETUIMHBI B (JOPMYIIBI U
MPOBOJIUTh PacyYE€Thl, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC TS
pemieHust 3a1ad, OLEHUBATh PEATUCTUYHOCTh MOJYYEeHHOM  (Qu3nyeckon
BEJIMYWHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOILIM (PU3NYECKHUX
METO/IOB, B ONMCAHUM HCCIEJOBAHUS BBIIEIATH IPOBEPSIEMOE MPEIIOTIOKEHUE
(runotesy), pazinyaTh U UHTEPIPETUPOBATH MOTYUYECHHBIM PE3yJbTaT, HaXOAUTh
OIIMUOKH B XOJI€ OMBITA, IeJaTh BBIBOJIBI IO €r0 pe3yibTaTaMm;

IPOBOJUTH OMbBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHUN WM (U3UYECKUX
CBOMCTB Ten: (OpMyIHpOBaTh MPOBEPSEMBbIE MPEANOJIOXKEHUs, COOHpaTh
YCTAaHOBKY U3 TMPEAJIOKEHHOTr0 OO0OpYIOBaHMs, 3alMChIBaTh XOJ OMNbITa U
(bopMyIHpOBaTh BHIBOIHI,



BBHITIONHATH TPSIMBIE M3MEPEHMSI PACCTOSHUS, BPEMEHHU, Macchl Tena, 00béma,
CHJIBI U TEMIIEpaTyphbl C UCIOJIH30BAHUEM AHAJOTOBBIX U IUGPOBBIX MPHOOPOB,
3aMKChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 33JaHHOM aOCOIIOTHON MOTPEUTHOCTH
U3MEPEHUM;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJTHOM (PM3NUECKOW BETMYHHBI OT APYTrof
C HCHOJB30BAHMEM TMPSAMBIX HW3MEPEHHM (3aBUCUMOCTH IIyTH pPaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHH JBHUKEHUS Te€ja, CUJIbl TPEHUS CKOJBXEHHS OT
Beca Teja, KadyecTBa OOpabOTKM NOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHIIBI
TPEHUs OT IUIOUIAJM CONPUKOCHOBEHMS TEJ, CUJbl YHOPYTrOCTH OT YJUIMHEHUS
NpPY>KUHBI, BBHITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTrpYKEHHON YacTH Tena U OT
IJIOTHOCTHU >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT TiyOHHBbI, Ha
KOTOPYIO IOTPY>KEHO TEJ0, YCIOBUM IJIABAHMS TE€J, YCIOBUN paBHOBECHS phluara
1 OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAHUM Y4EOHOTO MCCIEIOBaHUS, COOMPATH
YCTAHOBKY M  BBIIOJHATH H3MEPEHMS, Cleays IPEUIOKEHHOMY IUIAHY,
(UKCHpOBaTh PE3yJbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKHUX BEIIUYUH B
BUJIE€ TPEMJIOKEHHBIX TaOIUI] W TpaUKOB, AENaTh BBIBOABI IO pe3yibTaTam
HCCJIEI0BAHMS;

IPOBOJNUTh KOCBEHHbIE U3MEPEHMsI (PU3MUECKHX BEIMYUH (IJIOTHOCTH BELIECTBA
KUAKOCTH W TBEPAOrO TeJla, CUJla TPEHHSI CKOJBKEHHMS, JIaBICHHE BO3/yXa,
BBITAJIKMBAIONIAs CWJa, JACHCTBYIOIIAs HA MOTrPYKEHHOE B KUAKOCTH TEJO,
KO3(QGUIIMEHT  TMOJE3HOro  JEHUCTBUSL  MPOCTHIX  MEXAHU3MOB),  CIEIys
OpEIIOKEHHOW  WMHCTPYKLUMH: TPU  BBIIOJHEHUM HM3MEpPEHUH  coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOM BEIIMYNHBI;
coONo/IaTh TpaBUjia TEXHUKHW OE30MacCHOCTH Mpu padore ¢ JabopaTOpHBIM
000py10BaHUEM;

yKa3blBaTh MPUHIUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JWHAMOMETp, COOOMIAIOIIMECS COCYyIbl, OapoMeTp, pblyar,
MOJIBWKHBIM M HEMOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOW Ha UX OMHMCAHUS (B TOM YHMCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJOINPOBO/IA, THAPABIMYECKUNA TMPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM
HAcoc, apeoMeTp), HUCHOJb3ysl 3HAHUS O CBOWCTBAX (U3WYECKUX SIBICHUU U
HeoOXoauMbIe (PU3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MNpUMEPHl (HAXOAUTh WH(OpPMAIUI0O O MpUMEpax) MPaKTHUYECKOrO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEAHEBHOW >KM3HM JUIsl 00€CIICUEHMSI
0e3omacHOCTH Mpu OOpalleHuu ¢ MPUOOpPaMH M TEXHUYECKHMMH YCTPOWCTBaMHU,
COXPAaHEHHUsI 3/I0pOBbS W COOJIOACHHS HOPM SKOJOTHYECKOrO TMOBEACHUS B
OKPYXaroUIEH CpeIe;



e OCYIIECTBJIATh OTOOP MCTOYHUKOB MH(POpMaIuu B MIHTepHETE B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMCEIOIIMXCS 3HAHUM MU IYTEM
CpPaBHEHUS PA3TMYHBIX WCTOYHHUKOB BBIJEIATH HH(POPMAIIHIO, KOTOPAs SBISICTCS
IPOTUBOPEYUBOU UM MOXKET OBITh HEIOCTOBEPHOM;

e HCMOJb30BATh TMPU BBINOJIHCHUM YYEOHBIX 3a/laHU  HAYYHO-TIOMYJISIPHYIO
TuTeEPaTypy (U3MYECKOTO COACPKAHUS, CIPABOYHBIC MATEPHAIIbI, PECYPCHI CETH
WNurtepHer, Biagerb NpUEMAMHU KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

e CO03/1aBaThb COOCTBEHHbIE KPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIECHUSI Ha OCHOBE
2-3 UCTOYHUKOB uWH(MOpManuu (U3HUYECKOTO COJEpKAHMs, B TOM YHCIE
MyOJIMYHO JIeNlaTh KpaTKHE COOOIIEHUSI O pe3yJibTaTaX MPOEKTOB WU Y4EOHBIX
WCCIICIOBAHNM, MPHU ATOM TPAMOTHO HCHOIB30BAaTh H3YUYECHHBIA MOHATHUHNHBIN
anmapart Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHUE MPE3CHTAIUEH;

e IMpPU BBHINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBaHUN  pacrpeaessiTh
00SI3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMu, CJICIUTH 3a
BBINIOJTHEHUEM TIUTaHa JACHCTBHM, aJ€KBaTHO OLIEHUBATh COOCTBEHHBINM BKJIaa B
NEATENbHOCTh TPYIIbL, BBICTPAMBATH KOMMYHHMKATUBHOE B3aUMO/ICHICTBHUE,
YUYUTBHIBASI MHEHUE OKPYKAIOIINX.

K koHmy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE

JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

e HCIOJIB30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbI€ COCTOSIHMSI BEIECTBA, KPUCTAUIMYECKHEe W amMop(dHbIE
T€JIa, HACBHIIEHHBIM U HEHACBIIIEHHBIA Map, BJIAXXHOCTh BO31yXa, TEMIIEpATypa,
BHYTPEHHSSI DHEpPrus, TEIUIOBOW JIBUTATEllb, JJIEMEHTAPHBIM 3JIECKTPUUYECKUU
3apsif, DJEKTPUYECKOE TI0JIe, TMPOBOJHUKH W JUDJICKTPUKH, MOCTOSHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;

e paznauyaTh SIBJIEHUA (TEIJIOBOE paCUIMPEHUE U CXKATHE, TEIJIONEpeaada, TEMI0BOe
paBHOBECHE, CMAaudMBaHHE, KalWJUISIPHBIE SBJICHHS, WUCIAPECHUE, KOHICHCALWs,
IUTaBJICHWE, KpUCTauM3alus  (OTBEpAEBaHHUE), KUIIEHUE, Teronepenaya
(TEnI0MPOBOTHOCTD, KOHBEKIIHS, W3JIy4EHHUE), AJIEKTpU3aIUA Tel,
B3aUMOJICHCTBUE 3aPAI0B, IEUCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJECHUCTBUE MArHUTOB, JEUCTBUE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM,
AJEKTPOMArHWTHAsT WHIAYKILHMS) MO ONUCAHMI0 HUX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SIBJICHUE;

e pacro3HaBaTh NPOSBICHUE H3YUYECHHBIX (U3MUYECKUX SBJICHUU B OKpYXKalOlEM
MHUpE, B TOM 4Yucie (pu3ndecKkre SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSIKECHUE
Y KaNWUIAPHBIE SIBJIEHUS B TIPUPOJIC, KPUCTAIUIBI B IIpUpoe, uainydeHue ComHua,
3aMep3aHue BOJ0EMOB, MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa,
ANIEKTPUYECKUE SBJIEHUS B aTrMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,



MarHuTHOE ToJie 3eMJIH, Apeid MOTI0COB, PO MATHUTHOTO TIOJIS /IS )KM3HU HA
3emiie, TMOJIAPHOE CHUSHUE, MPH STOM TNEPEBOAUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PU3UIECKUX SBICHUI;
ONUCHIBATh M3YUYCHHBIE CBOMCTBA TeN W (PU3NYECKUE SIBICHUS, HCIOIb3Ys
(¢uznyeckue BENIWYMHBI (TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, KOJIMYECTBO
TEIJIOTHI, yJeJIbHas TEIJIOEMKOCTh BELIECTBA, yJE€JbHAs TEIUIOTA IUIABJICHUSA,
yaAelbHAsl TEIUIOTa MapooOpa3oBaHUsA, YZAENbHas TEIUIOTa CrOPaHHs TOIUIMBA,
KOX(QQUIUEHT IMOJIE3HOTO JEWCTBHUA TEIUIOBOM MallMHBI, OTHOCHUTEJIbHAs
BJIQKHOCTb BO3AyXa, DJEKTPUUECKUHA 3apsiy, CHUiIa TOKa, 3JIEKTPUUECKOE
HanpspKEHUE, CONPOTUBIICHNE POBOIHUKA, Y/IEIbHOE CONPOTHUBIIEHUE BEILECTBA,
paboTa W MOIIHOCTh OJJIGKTPUYECKOTO TOKa), TPU OMNHCAHUUA TPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICIT HCIOJIB3YEMBIX BEIWYHMH, OOO3HAUCHUS U
€IMHULIBI (PU3UYECKUX BEJIMYMH, HAaXOAUTHh (POPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(u3nYeCcKyto BEIIMYMHY C IPYTMMH BEJIMYMHAMM, CTPOUTH IpaUKH HU3YUEHHBIX
3aBHCHUMOCTEHN (PU3NIECKUX BEITUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U TPOIECCHI, UCIOIB3YS
OCHOBHBIE TIOJIO’KEHUSI MOJIEKYISIPHO-KHHETUYECKOW TEOPUH CTPOSHUS BEIIECTBA,
OPUHLHKI CYNEPHO3ULIUU ToJiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsiaa, 3akoH OMa Juisl yyacTka Lemnu, 3akoH /[xoyns—JleHia, 3akoH coxpaHeHus
SHEPTUH, IPHU ITOM JIaBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTHUeCKOE BBIPAKCHHUE;

OOBSACHATH (hU3HUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluin NPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHUE U3 1—2 JOTMYECKUX IIaroB
c omopol Ha 1-2 U3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUU, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacyéTHble 3a7aud B 2—3 JEHCTBUS, HCHOIb3Yys 3aKOHBI U (POPMYJIBL,
CBsI3bIBAOIIME (DM3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHUA 3aJauu
3alHChIBATh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS PEIICHUS
3aJaui, BBIOUpATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIC [JIsi €€ pelIeHus,
MPOBOJUTH PAcUEThl U CPAaBHUBATH MOJyUCHHOE 3HAYCHHE (PU3MUECKON BETUUHUHBI
C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MpPU MOMOIIM (PU3NUECKUX
METOJIOB, HCIIONIB3YSl ONMUCAaHWE WCCICIOBAaHUS, BBIACIATH IPOBEPIEMOE
IPENO0JIOKEHNE, OLIEHUBATh NIPAaBUIIBHOCTh MOPSIIKA IPOBEIEHUS UCCIIEI0BaHuS,
JIeN1aTh BBIBOJIBL;

MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (U3MUECKUX SIBICHUNA WIH (U3HUECKUX
CBOMCTB Ten (KamWUIIpHbIE SIBJICHMS, 3aBUCHUMOCTH JABJICHHUS BO3JyXa OT €ro
o0bEMa, TeMIlepaTrypbl, CKOPOCTH IIpOlLlecCa OCTBIBAHUS U HarpeBaHusl NpU



M3JIYYEHUH OT IIBETa H3Iy4arolieil (MOorjomaroiiei) MmoBEPXHOCTH, CKOPOCTh
WCTIapEHUsI BOJBI OT TEMIIEpaTyphl KUAKOCTH W IUIOMAAN €€ IMOBEPXHOCTH,
ANEKTpU3AMS TeJT U B3aUMOJACHCTBHUE AEKTPUUYECKUX 3aPSA0B, B3aUMOICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3alllsl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB,
JIEUCTBUSA MAarHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI IOCTOSIHHOTO TOKA): (hOPMYIMPOBATH MPOBEPSEMBIC
MPEANOJNIOKEHHs, COOUpaTh YCTAHOBKY W3 TMPEIJIOKEHHOrO 000pyI0BaHUs,
OMUCHIBATH XOJ ONBITa U (POPMYIUPOBATH BBIBOJBL;

BBITIOJIHATh TPSIMbIE HM3MEPEHHUsI TEMIEPaTypbl, OTHOCUTEILHOW BIIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSDKEHHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
TATYNKOB (PU3MUCCKUX BEIWYMH, CPABHUBATH PE3YyIbTaThl U3MEPECHHUH C yUETOM
3a1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (DU3UYECKOM BEIMUUHBI OT JIPYTOM
C HCIOJB30BAaHWEM TMPAMBIX HU3MEPEHUH (3aBUCUMOCTH  COIPOTHUBIICHHUS
MPOBOJIHAKA OT €ro JUIMHBI, TUIOMIAJW TOTEPEYHOTO CCUCHHSI W YIASIHHOTO
COTIPOTHUBJICHUS BEIIECTBA MPOBOJHKKA, CHIJIBI TOKA, UIYIIETO Yepe3 MPOBOIHHK,
OT HampsODKEHUST Ha TMPOBOJAHUKE, WCCIEAOBAaHUE IOCIEAOBATEIHOTO U
napajijieIbHOTO  COCIMHEHUW TPOBOJHMUKOB): TUIAHUPOBATH  HCCIICIOBAHUE,
coOUpaTh YCTAaHOBKY M BBITIOJHATh U3MEPEHUs, CIEAys MPEAIOKECHHOMY IUIaHY,
(buKcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUIl U rpaduKoB,
JienaTh BBIBO/JIBI IO pe3yJbTaTaM UCCIIEA0BaHNUS,

NPOBOJUThL  KOCBEHHbIE  HM3MepeHuss  (U3MYECKUX  BelUuuH  (yIenbHas
TEMJIOEMKOCTh BEIECTBA, COMPOTHUBIICHHE TMPOBOJHHMKA, paboTa M MOIIHOCTh
ANEKTPUYECKOTO TOKA): TNIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAILHYIO
YCTaHOBKY, CJEIys TPEMIOKCHHOW WHCTPYKIIMA, W BBIYUCIATH 3HAYCHUE
BCJTUYMHBL;

coOmo/IaTh TpaBUja TEXHUKHW OE30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh TMPUHIIUIBI JACHCTBUS HM3YYCHHBIX MPUOOPOB W TEXHUUYCCKUX
YCTPOMCTB C OMOPOI Ha X OMUCAaHUs (B TOM YHUCJIE: CUCTeMa OTOIJICHHUS JIOMOB,
TUTPOMETP, TapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUHK DIIEKTPUUCCKON
DHEPTUHU, DIEKTPOOCBETUTEIBHBIC MPUOOPHI, HArpeBaTEIbHBIC SJICKTPONPUOOPHI
(TpuMepsI), FIACKTPUIECKUE TIPEIOXPAHUTEITH, DIIEKTPOMArHUT, dJICKTPOIBUTATEITh
MIOCTOSIHHOTO TOKa), WCITOJIb3ysl 3HAHHMS O CBOMCTBaX (PU3MYECKHUX SIBJICHUHA H
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIC TIPUOOPHI 110
CXeMaM U CXEMaTU4YHBIM pPHCYHKaM (KUJAKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, THUTPOMETP, JIBUTATEIh BHYTPEHHETO CTOpPaHUsI, JJIEKTPOCKOII,
peocTar), COCTAaBJIATh CXEMbl AJEKTPUYECKUX IeNeil C MociaeAoBaTelIbHbIM U



napayuieibHBIM COCAMHEHHEM OJJIEMEHTOB, pasziuydas yCJIOBHbIE 0003HAYCHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

MPUBOANTh TPHUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEpPax) MPAKTHICCKOTO
UCIOJIb30BaHUsl (PM3MUECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JJII OOecreueHUs
0e30macHOCTH MpU OOpallleHUH C MPUOOpaMu M TEXHUYECKUMH YCTpPOMCTBaMH,
COXPAaHEHHUsI 3JI0pOBbS W COOJIOACHHS HOPM SKOJOTHYECKOTO TMOBEACHUS B
OKpYXaroUen Cpee;

OCYUIECTBJIATH MOUCK MHMOpMaIuu pusndeckoro coaep:kanust B MiHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUN U MyTEM CPAaBHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIICNIATh UH(POPMAIIMIO, KOTOpasl SBJISETCS MPOTUBOPEUUBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCTIOJB30BaTh MPU BBINOJIHEHUU YYEOHBIX 3aJaHU  HAy4YHO-TOMYJSPHYIO
TuTepatypy (U3MYECKOro COACpKaHUs, CIPABOYHBIE MaTEPHAIIbl, PECYPChl CETH
WNurtepHet, BinajeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHMs, 00001Ias
MHPOpMAIUIO U3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COJECpPKAHUS, B TOM
YHUCIe MyOJIMYHO MPEJCTABIATh PE3yJIbTaThl IPOSKTHON MJIM MCCIIEIOBATEIHCKOM
JNEATEIBHOCTH, IPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIM NOHATUNHBIN
anmnapart Kypca (pU3MKH, COPOBOXKAATh BHICTYIUICHHE NMPE3CHTALINEH;

MPU BBITIOJTHEHUU YYE€OHBIX MPOCKTOB M UCCIEIOBAHUM (PUBMUECKUX MPOIIECCOB
pacnpenensiaTb OO0s3aHHOCTH B TPyINIE B COOTBETCTBUU C TIOCTABJICHHBIMU
3a7ja4aMM, CJICIUTh 34 BBIIIOJHEHUEM IUIaHA JEWCTBUM U KOPPEKTUPOBAThH €rO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYTIIbI, BHICTPAUBAThH
KOMMYHHKATUBHOE€  B3aUMOJICUCTBHUE, MPOSIBIAS ~ TOTOBHOCTH  pa3peuarh
KOH(DJIUKTBHI.

K xoniy oOyueHuss B 9 kJjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaIOIUXCSl YMEHUM:

UCIIOJb30BaTh MOHATHUS: CHCTEMA OTCUYETa, MaTepUajbHas TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXAHMYECKOro  JBWXXEeHMs, jaepopMauus  (ympyras,
IlacTHYecKasi), TpeHUe, UEHTPOCTPEMUTEIbHOE YCKOpPEHUE, HEBECOMOCTh U
NEeperpy3KH, LEHTP TSHKECTH, a0COTIOTHO TBEPJOE TEJIO, LIEHTP TSHKECTH TBEPAOTO
TeJNa, paBHOBECHE, MEXaHMYECKHE KOjJeOaHus W BOJIHBI, 3BYK, MHPPa3ByK U
YIBTPA3BYK, 3JEKTPOMATHUTHBIE BOJHBI, IIKAJIA AJEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPbl MCIYCKaHUSl W MOTJIOIIEHHUS, anbda,
0eTa- 1 raMMa-u3Iy4eHHs], U30TOIIbI, sIepHAsi SJHEPTEeTUKA;

pasnuyaTh sIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE TMaJeHHE Tel,
PAaBHOMEPHOE JABWKEHHE N0 OKPYKHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE



NIBIKEHUE, KOJeOaTelbHOE JIB)KEHHE  (3aTyXalollMe W  BBIHYXKJICHHbIE
Kos1e0aHus), pE30HAHC, BOJIHOBOE JBUKECHHE, OTPAXKCHHUE 3BYKa, IPSIMOJIUHENHOE
pacnpoCTpaHEeHHE, OTPaKEHHE U IIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXEHHE CBETA, pa3jOKEHUE OeJoro cBeTa B CIEKTP U  CIOXKEHUE
CHEKTPAJbHBIX LIBETOB, MIHUCIEPCUSl CBETA, E€CTECTBEHHAs pPaJuOAKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEWYATOro CHEKTpa W3JIy4eHHs])) 10 ONHCAHHIO HUX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
(uznyeckoe sSBICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SIBICHUHA B OKPYKAIOIEM
mupe (B TOM uucie (U3MYECKUE SIBJICHHUS B NPUPOJE: NPUIMBBI U OTJIMBBHI,
nBrkeHue TutaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE JBUKEHHE JKHUBBIX
OpraHU3MOB, BOCIPHUSITUE 3BYKOB JXKMBOTHBIMH, 3EMIIETPSCEHUE, CEUCMHUYECKHE
BOJIHBI, LIyHAMH, 9X0, [IBETA T€JI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOIOrHUECKOe
JeCTBUE BUIUMOIrO, YIbTPA(QHOJIETOBOIO M PEHTTEHOBCKOTO H3JIyYEHUH,
€CTECTBEHHBI PAJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4YH, PaJAHMOAKTHUBHOE
U3JIy4eHHE TPHUPOAHBIX MHUHEPAJIOB, JECUCTBHE PAJUOAKTUBHBIX H3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), MpU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33/a4y B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUN;
ONUCHIBATh M3YUYCHHbIE CBOMCTBA TeN W (PU3NYECKUE SIBICHUS, HCIOIb3Ys
(¢u3nueckue BeIWYMHBI (CpedHsii M MIHOBEHHass CKOpPOCTb Tela IpH
HEPaBHOMEPHOM JABUKEHUU, YCKOPEHHUE, TEPEMENICHUE, MTyTh, YIJIOBas CKOPOCTbh,
CWJIa TPEHMsI, CUJIa YIIPYTrOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOJHOTrO MaJieHus,
BEC Tela, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHHYecKas paboTa MU MOLIHOCTb,
NOTEHIMAJIbHASL JHEPIHUs Tena, IOAHATOTO HAJX TOBEPXHOCTBIO  3E€MIIH,
MOTEHIMANbHAS SHEPTrUus CXATOW NPYNKUHBI, KAUHETUYECKAsl HHEPrus, IMOJIHas
MEeXaHU4ecKasi SHEprusi, NepHoJl U 4acToTa KoJieOaHUH, JUIMHA BOJHbBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTElb MPEJOMIICHHS CPEIbl), MPU
ONHCAaHUU MPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YyEMbIX BEIHUYMH,
0003HaUeHUs W E€OUHUIBI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUHUHY C IPYTUMU BEIMUYUHAMH, CTPOUTh
rpa@uKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U IPOLECCHI, UCHOIB3YS
3aKOH COXPAaHEHHsI SHEPIHHM, 3aKOH BCEMHUPHOIO TATOTEHHS, NPUHLUI
CYNEpIO3ULIMA CUJI, TPUHIMI OTHOCUTENIbHOCTH ['anmuiesi, 3akoHbl HbloTOHAa,
3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IIPEJIOMJICHUS CBETA, 3aKOHbI
COXpaHEHUS 3apsI0BOIO0 U MAacCOBOT'O YHCEI MPHU AJEPHBIX PEAKUUSIX, PU 3TOM
JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aMHCHIBATh €0 MaTeMaTHUECKOe
BBIPA)KCHHE;



OOBSACHITH (PU3UYECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh PUYUHHO-
CJIEICTBEHHBIC CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JIOTUYECKHUX IIAaroB ¢ OMOpOH
Ha 2-3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHUM, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemath pacy€THbhIE 3a7auyM (ONMUpaIoIIMecss Ha CUCTEMY U3 2—3 ypaBHEHHI),
WCIIONIB3Ysl 3aKOHBI W (DOPMYJIBI, CBSI3bIBAIOIMNC (HU3UYCCKUE BEIMYHMHBI: Ha
OCHOBE aHaJli3a YCIOBUS 3aJaud 3alUChIBaTh KPATKOE YCIOBHE, BBISBISAThH
HEJOCTAIOIINE WM H30BITOYHBIC JaHHBbIC, BBIOMpPATh 3aKOHBI M  (POPMYIIHI,
HEOOXOIUMBbIE JUIsl pEUIEHUs, TPOBOJUTH PACUEThl U OLICHUBATh PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMINHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTHh MPHU MOMOIIH (PU3HIECKHUX
METOJIOB, HCIIOJIb3ysl ~OINWCAHWE UCCJIECNIOBAHMS, BBIJICIATH IMPOBEPSEMOE
PEAINoI0KEeHNE, OLIEHUBATh MPABWIBHOCTh MOPSIKA MIPOBEACHUS UCCIEI0BaHUS,
JIeaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOIIOACHUHN U OIIBITOB;
MIPOBOJIUTH OTBITH 1O HAOMIOACHUIO (U3UYECCKUX SIBICHUN WIN (HU3UISCKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HproTOHA, 3akOHA COXpaHEHUS YHEPTHH,
3aBUCUMOCTh TIEpHOJia KOJeOaHU TPYXKUHHOTO MasTHHKA OT MacChl rpy3a U
KECTKOCTU TPYKUHBI W HE3aBHUCHUMOCTh OT aMIUIUTYAbl MaJbIX KOJeOaHMUiA,
MPSAMOJIMHEHHOE PacIpOCTPaHCHUE CBETA, Pa3oKEHHWE OENOro CBeTa B CIEKTP,
M3Y4YCHUE CBOWCTB M300paKEHUS B IJIOCKOM 3€pKajlec M CBOMCTB HM300pakKCHUS
npenMera B coOuparomield JnH3e, HAOMIOeHWE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIYyUYEHUsS): CAMOCTOATEILHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa oOOOpyJOBaHMS, OINMUCHIBATH XOJ OINbITA U €ro  PE3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IIPOBOJUTH MPU HEOOXOTUMOCTH CEPHIO TPSIMBIX U3MEPCHHM, OTIPEICIIsIs CpeaHEe
3HAUYCHHUE M3MEPSeMOil BeMMYUHBI (POKYCHOE PACCTOSTHUE COOMpAIOIIC JIMH3HI),
000CHOBBIBAThH BBIOOP crioco0a u3MepeHus (M3MEepUTETHHOTO MPUOopa);
IPOBOJIUTh  HCCIEAOBAaHHE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPCHHH (3aBUCUMOCTH ITyTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM JBW)XKCHUHM 0€3 HaydalbHOW CKOPOCTH, TEpHoja KoJieOaHWH
MaTeMaTUYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yTja OTPaKCHUS
CBETa OT yIja MaJCHHS M yrja MPeJOMJICHHs OT yrja TMajeHus): TJIaHUPOBATh
UCCJICIOBAHNE, CAMOCTOSITEIIBHO COOMpaTh YCTAHOBKY, (PMKCHPOBAThH PE3yJIbTaThI
MOJIYYEHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOMUI U IpauUKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJIUTHh KOCBEHHBIE M3MEPEHUsI (DU3NYECKUX BEITUYHUH (CPETHSS CKOPOCTh U
YCKOpPEHHE Tejla TPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najgeHusi, >KECTKOCTb  NPYXKUHBI, KOI(PPUIMEHT TpPEeHUS  CKOJIbKEHUS,



MexaHuueckass paboTa ©  MOIIHOCTh, 4YacToTa M TMepuoJ KoseOaHui
MaTeMaTUYECKOro M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomei
JUH3bI,  PAaTUOAKTHBHBIA  (OH):  TIUIAHUPOBATH  HM3MEPEHHUA, COOHpaATh
DKCIEPUMEHTAIIBHYIO ~ YCTAHOBKY M BBINOJHATh  U3MEPEHUA,  CIIEAys
NPEAJIOKEHHOW MHCTPYKLIHH, BBIYUCIATh 3HAYCHUE BEIMYUHBI U aHAJIU3HPOBATH
MOJIyYEHHBIE PE3YNIBTATHI C YYETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHU;
coOMroaTh MpaBWiIa TEXHUKH Oe30MacHOCTH mnpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE IPU3HAKKU U3YyUEHHBIX (PU3NYECKUX MOJIEIICH: MaTepruaibHas
TOUKa, a0COJIFOTHO TBEPJIOE TEJIO, TOYEUHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IJIaHETapHAasi MOJENb aTOMa, HyKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;
XapaKTEepHU30BaTh MPUHUUIBI ACHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa KX ONHCAHMS (B TOM YHUCIE: CIHIOMETpP, NAaTUYUKU
IIOJIOXKEHUS, PACCTOSHUA M YCKOPEHHUs, pPakKeTa, 3XOJIOT, OYKH, IEPUCKOII,
(oToamnmapaT, ONTUYECKHE CBETOBOABI, CIEKTPOCKON, JO3UMETp, Kamepa
BuiibcoHa), uCHONB3ys 3HaHUSA O CBOMCTBax (DU3MYECKUX SBICHUU U
HE00X0ANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl M CXEMAaTU4YHbIE PHUCYHKHM M3YyYECHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MpHU
peleHn y4yeOHO-IPaKTUUYECKUX 3a7ad, ONTHYECKHUE CXEMbl IJISl MOCTPOEHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIiel JIMH3E;

OPUBOJUTH MpPUMEpHl (HAXOAUTh HMH(OPMALMIO O TMPUMEPAX) MNPAKTUYECKOTO
UCTIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEAHEBHOW >KM3HM JUIsl 0O€CIICUeHMUsI
0e30macHOCTH TpU OOpalleHuH C MPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/0pPOBbSi W COOJIIOJCHHUS HOPM SKOJOTMYECKOTO IOBEJECHHS B
OKPYKAIOIIEU CPELE;

OCYIIECTBIISATh TOUCK HMH(OpMaimu (usndeckoro conepkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYS TOUCKOBBIN 3aIIPOC, HAXOJUTH MYTH ONpEAeTICHUs
JIOCTOBEPHOCTH TOJYy4YeHHOW HHQOpMAIIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BaTh TMpPHU BBINOJHEHWHM YYE€OHBIX 3aJaHUM HAyYHO-TOMYJSIPHYIO
aUTepaTypy (U3NYECKOTO COJAEP)KaHHUs, CIIPAaBOUYHBIE MaTepUabl, PECYPChl CETU
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAaLIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COACPIKAHMS, MyOITUIHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM WM HMCCIIENOBATENbCKON JESITEIbHOCTH,
IIPY 3TOM I'PAMOTHO HUCIMOJIb30BATh U3yYEHHBIN NOHATUMHBIN aIlllapaT U3y4aeMoro



pasnena (GU3MKK M COMPOBOXKIATh BBICTYIUICHHE IIpe3eHTAIMe ¢ y4éToMm
OCOOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabhubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa

bubmuorexa [JOK
11 Pusnka - Hayka o npupose 2 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 0)) 2
HBHACCKHC BEIHAMHBL 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro mo paszneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBa

bu6nmoreka [JOK
2.1 1 1
CTpoetie belliectsa 0 https://m.edso00.ru/7f416194
99 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 0 1 bu6mmorexa [IOK
' BEIL[ECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2 1 1
FPETATHRIE COTORHIT Befmertsa https://m.edso0o.ru/7f416194
Uroro mo pazaeny 5
Pa3nea 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHandyeckoe JBUKEHHE 3 0 0 bubmorexa LOK

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

3.2 Huepuus, macca, II0THOCTh 4 0 1 bu6nmoreka [JOK



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

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

bubmuoreka [JOK

33 (-una. Bunkt cin 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 4. laBienne TBEPABIX TeJl, *KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmOChepHOE AaBCHHe 0 L https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
>1 Pabora 1 MoIHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctere mexarmsM > 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexattireckas SHepris 4 1 https://m.edso0.ru/7f416194
Uroro mo pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/mm P Kourposbubie | IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoTsbI
pecypchbl
Pa3neu 1. TenioBble siBJIeHUSA
. bubnuorexa [JOK
1.1 CtpoeHue U CBOMCTBA BelllECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella 7 1 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edso0o.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4 0 1
IICKTPOMArHHTHAA HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 155



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

9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/mm P Kourposbubie | IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 1 bu6mmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 3
AKOHBL COXpAHEHHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHHCCKHE KONCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHICCRHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 0 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ sIBJICHHSI
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 0 2 bubmmoreka [IOK



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

bubmuorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Paszgea S. KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHMS 9 5 bubnnoreka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 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 IINTAHUPOBAHMUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI
Ou3nyecKue sIBICHUS
Ou3nyeckue BEINYMHBI U KX U3MEPECHHE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepPaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaT4yuKa TeMIepaTypol”

5 Meroasl HaydyHOrO 1o3Hanus. OnucaHue 1 bu6mmoreka [IOK
(bu3MYECKUX SIBJICHUN C TIOMOIIBIO MOAETel https://m.edsoo.ru/ff09f72a
VYpok-nuccnenosanue "lIpoBepka runoTessl:

5 JANbHOCTh MOJETA IAPUKA, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA MMycKa"

Crtpoenue BeniecTBa. OTBITHI
7 JTIOKa3bIBAIOIINE TUCKPETHOE ’CT OCHHE 1 bubmmorexa [JOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

AFpCFaTHBIC COCTOsIHHA BCIICCTBa

OcobenHoct arperaTHbIX COCTOSTHUH BOJBI.

bubmuoreka [JOK
11 O6006menue no pazaeny «llepponadabHbIC
m PasACy P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBAY
12 Mexanudeckoe JBr>xeHue. PaBHomepHoe u bubmuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CkopocTts. E CKOpOC
POCTD. BAUIHHIb! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt u BpeMEeHH IBYIKCHHS bubmorexa LHOK
vt P A https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 Une . Macca — mepa HHEPTHOCTH TE
Hept Mepa HHepTHOCTH el https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BeniecTBa. Pacuer maccsl u bubnuorexa [JOK
16
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabora «Ornpezaenenue
TJIOTHOCTHU TBEPJIOTO TENa
18 Pemenue 3agad nmo teme "[lnoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabora «3yueHue
20 3aBUCUMOCTH pacTskeHHs (edopMariim)
MIPYKUHBI OT TIPHIIOKCHHOHN CHITBI
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEX]ly CHIJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenne 3amad mo teme bubmmorexa [JOK
— . 8 https://m.edso00.ru/ff0a1778
Cuna TsKecTH
23 Cuna TspKecTH Ha JPYTUX IUIaHeTax. bubnnorexka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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dusnyeckue XapaKTCPUCTHUKHU ITIJIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepettie ci. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec tema. Henecomocts https://m.edso0.ru/ff0a1778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMOi. PaBHOACHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3ampau o reme
"PaBHonelicTByrOIas cui”
28 Cuiia TpeHus u e€ BuAbl. TpeHue B mpupoje bubnnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT bubnnoreka [JOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"paduueckoe nzobpakenune cuin», «CUIb, bubmorexa HOK
https://m.edsoo.ru/ff0alde0
«PaBHOZENCTBYIOILIAS CUID»
KonTponbHas padota no remam:
39 «MexaHnueckoe qBUKeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JaBnenue. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
YBEJINYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka [JOK

oT 00bEMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376
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35 [lepenaua naBieHus: TBEPABIMU TEIIAMH, bubmuorexa [JOK
KUJIKOCTSIMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B JKMAKOCTHU U ra3e, BhI3BaHHOE bubmuorexa [JOK
JICHCTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlapneHue B bubmuorexa [JOK
YKUJIKOCTH U Ta3e. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaiompecs cocyms! https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMi 1 IPUYXHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuorexa [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.e dsogru /#0a2b5a
43 N3mepenue armochepHoro aasiaenus. OnbIT bubnnorexka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3ana4 mo teme " AtmocdepHoe
naBieHue"
47 JleficTBHE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE bubnmoreka [JOK
B HUX TeJ0. ApXHMeI0Ba Cuiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabota «OnpeneneHue bubnmnorexa [JOK

BBITAJIKUBAIOILEH CHJIBI, IEHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc
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TEJI0, IIOTPYXKECHHOEC B X KUAKOCTDH»

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBUCUMOCTH Beca Tella B

bubmuorexa [JOK

49 BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh 1 https://m.edsoo.ru/ff0a3514
4acTu Tena»
bu6mmoreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U 1
omnpezeneHue e€ rpy30noabEMHoOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa LOK
B https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
53 KonTponbhas pabota no Teme «JlaBnenue
TBEPABIX T, )KUAKOCTEH U Ta30B»
bu6nmoreka [JOK
>4 Mexaniecias padota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MormHocTs. EquHuIE! MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacy€r MoIHOCTH, 1
pa3BUBaeMoOM IpHU MoaABEME 110 JiecTHULE"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CWJI Ha pbIYare
Peruaru B TexHUKe, OBITY ¥ IPUPOJIE.
58 JlaboparopHast pabota «};/Iccnz;()maﬁne 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHS PhIYara
59 Pemenne 3aga4 mo Teme «Y CIIOBHUS bu6mmoreka [IOK

PaBHOBECCHUS pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
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Koaddumnment nonesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

61 Pemenue 3amgad mo treme "Pabora, 1 bubmuorexa [JOK
mornHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanundeckas 3Heprus. Kunertnueckas u bubnnoreka [HOK

62 1
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHCHHSI MEXaHUYECKON YHEPTHH 1 bubmorexa HOK

p P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIbHOE ONPEACIICHUE

64 U3MEHEHUS KHHETUUECKOU Y NOTEHIIMAIbHON 1 1
SHEPTHH MPU CKATBIBAHUM TEJIa 110
HaKJIOHHOM TUIOCKOCTH"

65 Kontponbnas padota no teme «Pabora u 1
MOIIHOCTb. DHEPTHUS

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnuoreka [IOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepaublit ypok. Pabora ¢ Tekcramu mo

67 teme "JlaBieHue TBEPABIX TEI, KUIAKOCTEH 1 1 bubmmorexa [JOK

. PA > A https://m.edsoo.ru/ff0a4ffe
razoB
Pesepublit ypok. Pabora ¢ Tekcramu mo

68 1
teme "Pabota. MoutHocts. Dueprus”

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYISPHO-
KMHETHYECKOU TEeOpUH
bu6mmoreka [JOK
5 Kpucrannuueckue u amopgHbie TENIa 1
p Pe https://m.edsoo.ru/ff0a5800
5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHHe U CxKaTUe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIepaTypsl O 1
CKOPOCTBIO TEIJIOBOTO JIBFKCHHSI YaCTHII
9 Buyrpennss sueprusi. CnocoO6bl H3MeHEHus 1 bubnuorexa [IOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Buasl Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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Ypok-koudepennus "IIpakTnueckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BEUIECTB bubmmorexa LIOK
B " https://m.edsoo.ru/ff0a65c0
Y MaTEepUAaJIOB B LEJISIX YHEProcOepeKeHHs
12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TerIoBoro 6agaHca. bubnnoreka [HOK
TennooOMeH H TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "Hccrnenoanue
14 SIBJICHHSI TETNIOOOMEHA MPY CMENTUBAHUN bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiuei BOAbI
Pacuer konuuecTBa TEIIIOTHL, HEOOXOUMOTO
15 JUISl HATPEBAHUS TEJa U BBIAEISEMOT0 UM
IIPU OXJIAXKJICHUU
16 JlabopaTtopHast pabora "Onpeznenenue bubnuorexa [JOK
yEIbHON TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE
18 KPUCTANIMYECKUX TeJ. Y JIeNbHas TerjaoTa bubnuorexa LIOK
p ’ https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yAEJIbHON TEIJIOTHI IUIaBJICHHMS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnuorexa [IOK

3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

Bnaxunocts Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemrenne 3a1a4 Ha onpeacICHUE BJIa)KHOCTHU
BO3ayXa

24

[TpuHLIMIIBI paOOTHI TEIIJIOBBIX IBUTATENCH.
[TapoBast TypOuHa. JIBuraresb BHyTPEHHETO
CrOpaHUs

25

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIIATA OKPYXKAKOIIEH CPEbI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALCHUSI SHEPTUU
B TEILJIOBBIX IIpOLIECCaAX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"TemnoBele ABIeHNUA. 3MeHeHne
arperaTHbIX COCTOSIHUH BemiecTa"

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

28

KonTpoabHas pabora no teme "TerioBsie
sBNIeHNA. MI3MeHeHne arperaTHbIX COCTOSHUM
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3HeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

30

Ypok-uccnenoBanue "IneKkTpusanus Tel
MHAYKIMEH U TIPA CONIPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKEHHBIX TeIl. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe nose. HanpsxeHHOCTh
ANEKTpUUECKOTO nojs. [IpuHumn
CYNEPHO3UIUU IEKTPUUECKUX MTOEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anekTpudeckux 3apsiioB.
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DnemeHTapHbId 3apsia. CTpoeHrue aToMa

34 [IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH bubmuoreka [JOK
COXpaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUSA €0
36 cymecTtBoBaHus. MicTouHuku bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 3JICKTPUYECKOTO TTOJISI Ha POBOJAHUKHU U 1
JIADTICKTPUKH"
39 DNEKTPUYECKUN TOK B METAIUIAX, JKUJKOCTSIX bubnnorexa [JOK
Y raszax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopatopHas pabota 05 bubnuotexa [JOK
"M3MepeHue U peryInpoBaHue CUiIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
PETYJIHPOBAHKE HATIPSHKCHHUS
43 ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnorexa [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €r0 JUIMHBI, 10N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U MaTepuana”
45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS. bubnuotexa [JOK
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3akon Oma Jy1s ydacTka Lenu

https://m.edsoo.ru/ff0aad44a

JlaGopaTtopHas padota "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, HJYIIETO Yepe3

bubmuoreka [JOK

40 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHUS IPOBO/IHUKOB
JlaboparopHuas pabota "IIpoBepka npaBuia
48 CJI0’KEHU S HAPSHKEHUN MTPU bubnnoreka [JOK
IIOCJIEIOBATEIIbHOM COCIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas padota "IIpoBepka npasuia
49 TUTSt CII?IJII)I I’)l“OKa Fr)IpI/I napanienb?;OM ’ bubmorexa LHOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3amau Ha mpumeHenue 3akona Oma bubnuorexa [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnuotexa [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
paboThI ¥ MOLTHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DeKTpudecKue 1eny U MoTpeduTenn
53 3JIeKT§I/IquKOI7I JHEPruu B 621Ty. Kopotkoe bubnuorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJBHON paboOTe MO TeMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubnuorexa [IOK
" X B3auMmoeiicTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUIECKUNA TOK"
55 KonTtponbnast pabota o teme bubnuotexa [JOK
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"DneKTpruuecKue 3apaabl. 3apsKCHHBIC Tella
U UX B3auMoaeucTBus. I10CTOSIHHBIN
3NIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 [TocTostTHHBIE MarHUTHI, KX B3aUMOJCHCTBHE
57 VYpoxk-uccinenoanue "M3yuenue nosnei 1 bubnnoreka [HOK
MOCTOSIHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarauTtHoe nojie. MarautHoe nosie 3eMiId 1 bubmuorexa [JOK
€ro 3HadyeHue I )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe nose
59 ANEKTPUUECKOTO TOKa MaruuTHoe rnose bubmorexa LHOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne >EeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas pabota "M3ydeHue nencTBus 0.5 bubmmorexa [JOK
patopHaz p Vi | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MPOBOJIHUK C TOKOM
DIIEeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
Hcnonp3oBanue 31eKTpOABUTATEINICH B
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE bubmorexa HOK
yerp \ P pre. https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas pabota "KoHCcTpyrpoBaHue U
u3ydeHue paboThl NeKTpoaBUraTens"”
62 OnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna
Onekrporerepatop. CrocoOb! MOTyYeHUS
63 ANEKTPUUECKOI SHEPTUU. DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
"DNeKTpUuYECKrNe U MAarHUTHBIE SIBIICHUS"
65 KonTponbhas pabota no teme bubnuorexa [IOK

"DNIeKTpUUECKNE U MATHUTHBIC SIBIICHUS "

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHblii ypok. PaboTa ¢ Tekctamu o bubnmoreka [JOK
66 1
teMe ""TeroBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o bubnmoreka [JOK
67 . . 1
teme "TloCTOSIHHBIN AIEKTPpUUECKUA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIil ypok. PaboTa ¢ TekcTamu mo 1
TeMe "MaruuTHbI€ SBJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Mexanunyeckoe aBuxeHue. MarepuanpHas 1
TOYKa
5 Cucrema orcueta. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsamosinHENHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOPOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHI/I}II) Tenf npu aBHopcxo €HHOM 1 1 bubmorexa LOK
YOIKOP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHON TIOCKOCTH
8 CBoboaHoe nagenue tei. OneIiTel [anunes 1
PaBHOMEpHOE BHKEHUE IO OKPYKHOCTH.
9 Ilepuon II; yacTora 00 ameHHﬁpJ};);HeﬁHaﬂ u 1 bubmmorexa TIOK
P P ' https://m.edsoo.ru/ff0ae176
yTII0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 Ilepssiii 3akoH HptoToHa. BexTop cuiibt bubmuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.e dSO(I)_.[ru /026982
14 Pewrenue 3a1a4 Ha npUMEHEHNE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon Tyka ]s::;?s?;;?:é(sigr?/ﬁfmecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cina Tpetis https://m.edso:)_.[ ru/ff0af738
19 Pemenue 3amau mo reme «Cuiia TpeHUs» ﬁggg?;ﬁf:;igg}:ma £226
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
Kod(duUIIeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HeroToHa. bubmmoreka IIOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [IOK
TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIKeHNEe Tel BOKPYT
23 rpaBUTaIMOHHOTO IIeHTpa (ComHevHas
cucrema). ['anaktuku"
24 Pemenue 3amgaud mo reme "Cuna TsXKECTH U bubmuoreka [{OK
3aKOH BCEMHUPHOIO TATOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuueckasi CKOPOCTb. bubnmnorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuanbHOM TOUKH.
AGcomoTHO TBEpIOE Tesio. PaBHOBecue

bubnunoreka LIOK

26
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHUs
27 MowmenT cunbl. LenTp Tspkectn
28 Pemenne 3agau o Teme "MOMEHT CHIIBL. bubmuorexa [IOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
29 "MexaHn4yecKoe JBUKEHUE bubmmorexa [IOK
y A | ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KonTponbhas padbota no teme
30 "MexaHH4YeCKOe JIBIKECHUE bubmmorexa [JOK
y g ) ' https://m.edsoo.ru/ffob06ec
B3aumopeiicteue Ten
Nmnynec Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTPyroe u bubmorexa LOK
P yiRea. JHpYE https://m.edsoo.ru/ff0b07fa
HEYINPYyroe B3auMoIeHCTBHE
39 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubmuoreka [IOK
nMIyibca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
bu6nmorexa LIOK
34 M 0
CRAUIACCKAT pabota 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboTHI CUJIBI TPEHHSI TTPH PABHOMEPHOM

JABHOKCHHMH TCJIa I10 TOpH3OHTaHLHOﬁ
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IIOBEPXHOCTHU»

Cs3b sHepruu U padotsl. [loTeHmanpHas

37
SHEPTHs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETUYECKON SHEPrUun https://m.edsoo.ru/ffOb0c32
39 3aK0H COXpaHEHHUs SHEPTUH B MEXAHHUKE
40 JlaGoparopHas padota «l3yuenue 3akoHa bubmmoreka [JOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyX/1eHHbIE bubnuoreka [IOK
KoJjiebanus1. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KUHHBIN MasiTHUKU
Ypok-uccrnenoBanue «3aBUCUMOCTD TIEPHOJIA
44 KOJIeOaHUH OT KECTKOCTH MPYKUHBI U MacChI bubmorexa HOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpareHune SHePTUN IPU MEXAHHIECKUX
KOJICOaHUX
Jlaboparopnast pabota «Ornpezenenue
46 ‘-IaCTOI")H)I Hpne Ifo a Kone6a§m71 MPY>KUHHOTO bubmorexa HOK
proa Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
Jlaboparopnast pabota «I[IpoBepka
47 HGSaBIj/ICHth[)OCTHpHC nojaa IfOHeé)aHHfI rpysa bubmorexa [TOK
PHOA py3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanndeckue BoyiHbI. CBOMCTBA
48 MeXaHW4YeCKUX BOJH. [IpooiabHbIC 1 bubmorexa [TOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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B TBEPAOM Teie. CelicMUYEeCKUe BOTHBI"

50 3ByK. Pacripoctpanenne u oTpakeHHE 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 VYpok-koHpepeHuus "YnpTpa3ByK u bubmmoreka [JOK
uH(}pa3ByK B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
54 "3akoHbI cOXxpaHeHusl. MexaHnueckue bubmorexa HOK
" https://m.edsoo.ru/ffOb25f0
KoJe0aHus U BOJIHBI
KonTponbHas pabota o Teme "3aKOHbI
55 coxpaHeHus. MexaHn4ecKue KojeOanus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIe. bubnnorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-koHnpepenuus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb3oBanne bubnmnoreka HOK
3JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
VYpok-uccnenosanue "M3ydeHue cBONCTB
but6mmorexa [IOK
59 ANEKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO Tesie(oHa
50 Pemrenue 3aau Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHasi Ipupoa CBeTa. bubnuoteka [JOK

CxopocTtsb cBeTa. BonHoBBIE cBOMCTBa CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Uctounuku cBeta. [IpsimonuHeitHoe

62 acrpocrpanenue csera. 3artMenus CoJHIa u buGnuorexa [IOK
Pactpoctp ’ H https://m.edsoo.ru/ff0b3658
Jlynbl
3aKOH OTpakKeHHs cBeTa. 3epkana. Pemenue
63 3a/7a4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHUA Bubmaorexa ITOK
a p p https://m.edsoo.ru/ffOb38c4
cBeTra
[IpenomiieHue cBeTa. 3aKOH NPEIOMIIEHUS bubnuoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpPEHHEE OTPAYKEHNE CBETA.
65 I/IcnonbsoBz?{II)/Ie Honﬂorpo BHYTPEHHETO bubnnorexa [TOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKCHHUS B ONITHYECKUX CBETOBOIAX
Jlaboparopuas padota "Vccienoanne
66 3aBUCHMOCTH YTJIa IPEITOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
cTexio™"
Ypok-koHpepennus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
bu6nmorexa LIOK
68 JInusel. Onruueckas CUiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubmmoteka IIOK
69 ITocTpoenne n300pakeHU B TNH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
70 ¢box EHOFE aCSTOSIHI/ISI u O?'ITI/I‘I@CKOﬁ CHJIBI bubmmorexa LIOK
Y lfi " https://m.edso0.ru/ff0b4206
coOuparomen TUH3bI
71 VYpok-koudepenius "ONTUYECKHE TUH30BBIC bubnmnoreka [JOK
npubops" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bu6muoreka [IOK



https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b4684

Ypok-koupepenus "Jledextsr 3penus. Kak

73 "
COXPaHUTb 3pCHUE
Paznoxenue 6enoro ceera B crieKTp. ONBITHI
74 Hrrorona. CnokeHue CrieKTpaabHbBIX 1IBETOB. bubnnorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopnas pabota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubmmoreka [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHU Y Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: qUcCIepcusi, MHTephEpeHIUS U
mudpakmus"
77 OmnsiTel Pesepdopaa u miianerapHas Mozeib bubnnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa
79 Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM. bubmuorexa [IOK
KBantsl. JInHei4aTeie crieKTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukym "Habntonenre crieKTpoB bubnnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmorexa LHOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnuoteka [JOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE ipeBpatieHus. M30Tombt bubmmorexa [JOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3amay o reme: "PagnoakTUBHEIE bubnunorexa LIOK

npeBpauieHus "

https://m.edsoo.ru/ffOclb4a
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85

[Tepnona monypacnana

Ypok-koHpepeHnius "PagnoakTHBHBIE

bubnunorexa LIOK

86
W3JIy4EHHS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuny. 3aKOHbI COXPAHEHHS bubmmoreka [JOK
3apsJ0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 OHeprus CBA3U aTOMHBIX siaep. CBsA3b MacChl bubmmoreka [JOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "Snepueie peakuu'

90 Peakuuu cuHTE3a M AEeNECHUS SIAEP. bubmuoreka [{OK
Uctounuku sueprun CosiHIa U 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "AnepHas sHepreTuka.

91 JleiicTBUs paAOAKTUBHBIX U3JIyY€HUH Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 "DJIeKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
DneKTpoMarHuTHbIE BOJHBEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS "

KonTponbhas padota no teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHHIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK
paboTsl o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606meHue. Pemenue Eus 10K

nOIMoTeKa

95 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 TeMe
"Temnosbie mpotecchr” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, 06o6meHue. Pemenue bubnunorexa LIOK

PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KIIJI TerioBeIX aBurarencii'”
[ToBTOpenue, o6o0menue. Pemenue
bubnunoreka LIOK
97 pacyeTHBIX U KaYE€CTBEHHBIX 33724 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/I snexkrpoycTaHoBOK"

08 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubmuorexa [IOK
paboTsl o Kypcy "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPaHEHUs B 1 bubnnorexa LIOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
TekcraMu 1o TeMe "Koiiebanus 1 BOaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o600menue. Pabora ¢ 1 bubnuoreka [IOK
Tekcramu 1o teMe "Koiiebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

102 [ToBTropenue, o600menue. Pabora ¢ 1 bubnuorexa [IOK
TekcTamu 110 Teme "CBeTOBEIE IBICHNUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢

103 Tekctamu 1o TeMe "KBaHTOBas U sijepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 103 27
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YUYEBHO-METOJINYECKOE OBECNIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» duszuka: 7-i kiacc: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M., MiBanoB
A.N., AximonepHoe o6mectBo «M3marenscTBo «IIpocsemnieHues

» dusuka, 8 knacc/ [leppimkun A.B., O0IIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe oomectBo «M3narenbetBo «IIpocBenienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., O6111ecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTHIO «[IPODAY; AxninonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
7 KIIACC

1.Paboyas mporpamma.

2. I[IporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 KIaccel

(aBTops: A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHUK)

3. Coopuuk 3amau no ¢puszuke. A.B.Ilepoikun, 7-9 kinaccel. U3nanue 9, M3naTtenbcTBo
"9K3AMEH", Mocksa 2013

4. Jlykamuk B.1. COopHUK BONPOCOB U 3a7a4 no pusnke. 7-9 k. — M.:
[Ipocsemenune, 2010. —192c.

8 KIIACC

1. PaGouast mporpamma. @usnka. 7 — 9 Kiacchl: yaeOHO-METOANIECKOTO



noco6us /coct. TuxonoaE.H. — 2-¢ m3a.,ctepeotun. —M.: /Ipoda,2013. —398,(2)

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. Pusnka. 7 — 9 KIaccel
(aBropsl:A.B.Ilepoikun, H.B. ®unonouy, E.M. ['yTHUK).

3. Jlykammk B.1. COopHUK BOITPOCOB U 3a/1a4 110 pu3suke. 7-9 k1. — M.:
[Ipocsemenune, 2010. —192c.

4. Kupuk JI.A. ®usznka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIIBHBIE U

KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

5. AcraxoBa T.B. ®usuka. 8§ kiacc. JJabopaTtopusie padboThl. KOHTpOSIBHBIE 3aaHUS. —
Caparos:JIunei, 2014.

6.A.B. Ilepoimkun ®uszuka-8kxia 2017 M. [Ipoda

7.H.B. ®unonosuy Metoaundeckoe nocodue 2015 M. [Ipoda

8.A.E. Mapon, E.A. Mapon CamocToaTenbHbIE U KOHTPOJIbHBIE PaboThI-8 Kiacc 2017
M. Ipoda

9.B.B. lllaxmaroBa ,O.P. llledep Aunarnoctuueckue padotsl -8 kimacc 2016 M. JIpoda

10.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopark Bompocos u 3amau 2015 M.

Apoda

9 KITACC

1. PaGouast mporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOIMIECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ m3a.,ctepeotni. —M.: [lpoda,2013. -398,(2)

2. [IporpamMmMbl 0OcHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimaccel

(aBTropsl:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHUK).



3. Jlykammk B.U. C6opHUK BOIIPOCOB | 3a7a4 1o ¢puszuke. 7-9 ki — M.:
ITpoceemienue, 2010. —192c¢.

4. Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIC U

KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

5. «KontponsHo-u3meputenbubie Matepuainsl./Coct. H..

3opuH. — 2-¢ m3a.,nmepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 7-9 knacc: yueoHo-mMeToauueckoe nocoodue/ A.E.Mapon.- M.:
Hpoda, 2011.- 123c¢.:

7.KoHTpOJIbHBIE U CAMOCTOATENbHBIE padOTHI IO Pu3KKe. 9 kiacc: kK yueOHuky A.B.
[leppimikuna, E.M. I'yrHuk «®uszuka 9 kinace» / O.W. I'pomueBa. — M.:U3narenscTBO
«DKk3amMeny», 2014.

8. Tectsl o puzuke. 9 knace: k yueouuky A.B. Ilepoimkuna, EM. I'ythuk «®Pusuka 9
kiacey / O.W. I'pomuea. — M.: U3natenscTBO «Ox3ameny, 2010.

9. ®usuka. 9 kiacc. TemaTudyeckue TeCTOBbIC 3aanusl 1Jist moarotoBku k ['MA. /aBT.-

coct.: M.B. boitnenko, O.H. Mupomkuna. — fpocnasib: OO0 «AkaaemMus pa3BUTHS,

2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

7 KIIACC

. bubnumoreka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:

http://www.proshkolu.ru



2. BugeoomnbIThl Ha ypokax. — Pexxum nmocrtyma: http://fizika-class.narod.ru
3. Equnas xomnekius udpoBbeix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VluTtepecHble MaTepHalIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsIIHbIe TTocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DneKTpOHHBIE yUeOHUKH 10 (usmke. — Pexum nocryna:
http://www.fizika.ru

8 KJIACC

1. bubnunoreka — Bc€ no npeamery «duzukay. — Pexum goctymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum moctyna: http:/fizika-class.narod.ru
3. Enunas komnekuus uu@poBbix 00pa3oBaTeIbHBIX PECYpPCOB. — Pexxnum
noctyna: http://school- collection.edu.ru

4. NnTepecHble MaTepualibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;
HarJsIHbIe TOCO0OuUs K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DIeKTpOHHbIE Y4eOHUKHU IO Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

9 KIIACC



1. BugeoomnsITel Ha ypokax. — Pexwm nocryma: http://fizika-class.narod.ru

2. Enunas kouteknus i poBBIX 00pa30BaTeIbHBIX PeCypcoB. — Pexum
nocryma: http://school- collection.edu.ru

3. aTepecHbie MaTepuaibl K ypokaM (PU3HUKH 110 TeMaM; TeCTHI 10 TeMaM;
HarJsIIHbIe TTocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru
4. ITudposbie 00pazoBaTeNbHBIC PECypChl. — Pexxum nocryna:
http://www.openclass.ru

5. DneKTpoHHbIE Y4eOHHUKHU TI0 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

6./lucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIHN Ki1acc.
CeteBoe oOpazoBaTenbHOE cooliecTBo. http://www.openclass.ru/node/109715
7. Enunas xoiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IEHTP UHHOPMAITMOHHO-00Pa30BaTEIIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTtepueT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsOps» MaTepuabl o (PU3MKe.
http://archive.lseptember.ru/fiz

11. Aaumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. Kupas ¢uszuka: odyuarormias mporpamma. http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru






