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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uUKe Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIeHA HAa OCHOBE
TOJIOKEHUH W TpeOOBaHWU K PE3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOMN
nporpammsl, npezacrasieHHbix B PI'OC 00O, a takxke ¢ yuérom (denepanbHOi paboueil mporpamMmmbl
BocnuTanus v Konnenmuu npenogaBanusi yaeOHoro npeamera «Ousukay.

Conepxanue mporpamMmbl Mo (HU3UKE HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOlIUMXCsl M OpraHu3alMi0 H3ydyeHus (U3NKUM Ha JACSITeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO TpeAMeTa B peain3aluu TpeOOBaHUI
OI'OC OO0 K MmIaHUPYyeMbIM JIMYHOCTHBIM W METANpPEAMETHBIM pe3yJibTaTaM OOYYCHHS, a TakKKe
MEXIIPEIMETHBIE CBS3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEJAMETOB Ha YPOBHE OCHOBHOI'O OOIEro
oOpa3oBaHHs.

[TporpamMma 1o Qu3MKe yCTaHABIUBAET paclpeielcHre y9eOHOro Marepuaia 1o rojgamMm oOydeHus
(mo kiaccam), mpejuiaraeT MPUMEPHYIO MOCIEAOBATEILHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJatoLIIXCSl.

[IporpamMma mo ¢usuke pa3zpaboTaHa C I€JIbI0 OKa3aHUS METOJWYECKOM MOMOIIM YYHUTEN B
co3JlaHuH paboueil MporpamMMbl 0 Y4eOHOMY MPEIMETY.

Ouzuka SBISETCS CUCTEMOOOpa3yroIMM JJii E€CTECTBEHHOHAYYHBIX Y4YEeOHBIX TMPEIMETOB,
MMOCKOJIBKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB U SIBJICHUN, N3Yy4aeMbIX XUMUEH, OMOJIOTHUEH,
acTpoHOMHEH U (Qu3uueckor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHDA,
IIpelocTaBiisseT HauboJiee sICHbIe 00paslibl MIPUMEHEHHS] HAyYHOT0 METOoJla MO3HAHMS, TO €CTh crocoba
MOJIy4EHUsl JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 IIIaBHBIX 337124 (PU3NYECKOTO 00pa3oBaHUs B CTPYKType 0OIIero o0pa3oBaHUs COCTOHUT B
(hopMUPOBaHUH €CTECTBEHHOHAYYHOUM IPaMOTHOCTH U MHTEpEca K HayKe y 00yJarouxcs.

Wzyuenne ¢u3ukn Ha  0a30BOM  ypOBHE  MpEINONaraeT  OBJAJCHHE  CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOLUTUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,
OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICOBAHMUS;
UHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA J1JIs TIOJYyUEHUS BBIBOJIOB.

Ienu u3yuenus GpU3MKKU Ha ypOBHE OCHOBHOIO 001Iero odpazoBanusi ompesenensl B Konuenuuu
npenonaBanust ydyeOHoro mnpeamera «®uszmka» B 00pazoBaTEeNbHBIX OpraHu3anusx Poccuiickoi
denepanyy, peaau3yoLIMX OCHOBHbIE 00IIe00pa3zoBaTelbHbIE MPOrpaMMBbl, YTBEPKIEHHON pelIeHHueM
Konnernun MunucrepctBa npocsenieHus Poccuiickoit ®eneparnuu (mpotokona ot 3 mekadbps 2019 r. Ne
[TK4BH).

Henu usyvyenus ¢pusuku:
npuoOpeTeHne MHTepeca U CTpPEeMIIEHUST 00y4aroIuXcsl K HAyYHOMY M3YYEHHUIO MPHUPOJIbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTaBICHUH O HAYYHOM METOJAE TIO3HaHUS U (HOPMHUPOBAHHME MCCIEIOBATEIBCKOIO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MMPOBO33pPEHMsI KaK pe3ysibTaTa H3Yy4eHHUsT OCHOB CTPOEHHUS MaTepuu M
(GyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe MPEACTABICHUI O ponu (PU3MKU AJIA Pa3BUTHS JIPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIA;

pa3BUTHE IMPEICTaBICHUH O BO3MOXHBIX chepax Oynymeill npodeccHoHaIbHON JesTeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHEHUIIIEMY O0OYUYEHHUIO B ’TOM HAIPABIICHUH.

JlocTiKeHne 3TUX Iefiell mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a4ay:
npuoOpeTeHne 3HaHUK O TUCKPETHOM CTPOCHUU BEILECTBA, O MEXaHMYECKUX, TETJIOBBIX, MEKTPHUECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;
prOOpeTeHne YMEHUI OMUCHIBATh M OOBSICHATH (DU3MYECKHE SBIICHUS C MCIIOIH30BAHUEM IMOTYYEHHBIX
3HaHUM;

OCBOGHHE METOJOB PELICHHs MPOCTEHIINX PacyETHBIX 3ajjau ¢ UCIOJIb30BaHUEM (PU3MUYECKUX MOJIENeH,
TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHUW HAOIIOJaTh MPUPOAHBIC SIBICHUS W BBINOJHATH OIBITHI, JIA0OpATOpPHBIE PadOTHI H
SKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHMS C MCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;



OCBOCHHE TPUEMOB pabOTHI ¢ HWHPOpMaNKEeH (GU3NUECKOro coaepk)aHUs, BKIOYas HHPOPMAIHMIO O
COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlIEHHBaHNE MH(POPMAITUH;

3HaKOMCTBO €O cepamu TpoPeCCHOHATHLHON JesITeIbHOCTH, CBSI3aHHBIMH C (PU3UKOM, 1 COBPEMEHHBIMHU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHIKEHUSIX (DU3HUECKON HAYKH.

Ha u3zyuenue ¢puszuku (6a30BbIi ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OTBOIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeJleN0), B 8 kinacce — 68 yacoB (2 yaca B Heziel0), B 9
kiacce — 102 ygaca (3 yaca B Heenio).

[Ipennaraemeiii B mporpamMmme 1Mo (U3MKE TMEepedeHb JTa0OpPaTOPHBIX PAOOT W OMBITOB HOCHT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTEIb JIeJIaeT BBHIOOp MpOBEIEHHs J1a00paTOpPHBIX paOdOT U OMBITOB C
yu€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH O0Oy4aromuXxcs, CIHMCKAa OSKCIICPUMEHTAIBHBIX —3aJaHH,
Mpe/UIaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (pU3UKE.

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — HayKa o npupoje. SABieHus npupopl. PU3NYECKUE SIBJICHUS: MEXaHUYECKUE, TEILIOBbIE,
3JEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusndeckue BenU4uHbL. M3mMepenne ¢uzndeckux BenuunH. Ousndeckue nmpuodopsl. [lorpenrHocTs
n3MepeHuil. MexayHapoaHasi CucTeMa eIMHUL.

Kak ¢wusmka m Japyrue eCTECTBCHHBIE HAyKH HM3y4aloT NMPHUPOAY. ECTeCTBEHHOHAyUYHBIH METOJ
MO3HAHUS: HAOIIOJIEHNE, TOCTAaHOBKAa HAy4YHOTO BOIPOCA, BBIIBIKEHUE THIOTE3, JKCIEPUMEHT II0
MIPOBEPKE THIIOTE3, OOBSICHEHHE HA0JI01aeMOoro siBieHus. Onucanue pU3NIecKuX sSBICHUH C MTOMOIIBIO
MOJIEJIEN.

Hemoncmpayuu.
1. MexaHuueckue, TEMIOBbIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®uznyeckue NpudOPHI U IpoLeTypa MPSIMbIX U3MEPEHUI aHATOTOBBIM U IIU(PPOBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onsimol.
Onpenesnenue LEeHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 proopa.
N3mepenue paccTossHUMN.
N3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenne temMneparypsl IpU MOMOIIHU KUAKOCTHOIO TEPMOMETPA U JaT4UKa TEMIIEPATYPBI.
[IpoBeneHue uccienoBaHMs MO INMPOBEPKE TMIOTE3bI: JAIBHOCTh IOJIETA IIAPUKA, MYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOoJIbIIIe BHICOTA MyCKa.
Pa3nea 2. IlepBoHauyanbHble CBeleHHS O CTPOEHHUH BellecTBAa.
CrpoeHne BemiecTBa: aroMbl U MOJIEKYNBI, MX pa3Mepbl. ONBITHL, JOKa3bIBaIOUIME IUCKPETHOE
CTPOEHHE BEIECTBA.
JIBm>keHHe yacThll BemecTBa. CBsA3b CKOPOCTU JBMKEHMSI YacTHUL] ¢ TemiepaTypoil. bpoyHoBckoe
nBukeHue, 1M dysus. BzaumonelicTBrue yacTull BelecTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOECHUE Ta30B, XKMJIKOCTEH M TBEPABIX (KPUCTATUINYECKUX )
Ten. B3anMOCBs3p MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUSX M HUX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

oakrwdE

Hemoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO JBHIKEHUS.

2. Hab6mronenue nuddysuu.

3. Ha6J'II-O)IeHI/Ie HBJIeHI/Iﬁ, O6’B${CH${IOHII/IXC$I MPUTAKCHUEM WM OTTAJIKUBAHUEM YaCTUIL BCIICCTBA.
Jlabopamopuvie pabomuvl u onvimol.

1. Omnenka muamerpa aToMa METOJIOM PSJIOB (C HCTIOJIb30BaHHEM (hoTorpadmii).

2. OmbIThI 110 HAOTIOACHUIO TETIJIOBOTO PACHIUPEHUS T'a30B.

3. OnbITHI 10 OOHAPYKEHUIO JACHCTBHS CHII MOJICKYJISIPHOTO TIPUTSIKEHHS.
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue TeJl.



Mexanuveckoe nBrkeHue. PaBHOMepHOe W HepaBHOMepHoe nBuxkeHue. CkopocTh. Cpeansis
CKOpPOCTb NP HECPABHOMCPHOM ABUKCHUH. Pacuér IMyTH 1 BpCMCHU NABHUIKCHUS.

SBnenne mHepuuu. 3aKOH MHEpUUH. BzammopencTBue Tel Kak NMPUYMHA W3MEHEHHUS CKOPOCTU
nBUWKEeHMsT Ten. Macca kak mepa uHepTHocTu Tena. IlmoTHocTh BemiectBa. CBA3h IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BEIlleCTBa.

Cuna xak XxapakTepucTuka B3aumojieictaus ten. Cuiia ynpyroctu u 3akoH I'yka. M3mepenue cuibl
C IIOMOILBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUs U cuia TsokecTH. Cuila TSHKECTH Ha APYrUX IUIAaHETax.
Bec tena. HeBecomocts. CroxeHue Cuil, HallpaBJIEHHbIX 0 OJHOW mpsMoil. PaBHozaelcTByrOmas cuil.
Cuia Tpenusi. TpeHre CKOJbKEHUs U TPEHUE MOKOs. TpeHue B IpupoJie U TEXHUKE.

Jemoncmpayuu.
Habmoienne MexaHn4eckoro JBHKEHUS TeJa.
N3mepenune ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.
Habmtoienue siBjeHUs] UHEPIIUH.
Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN Tell.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MTPSIMOH.
Jlabopamopuusie pabomot u onvimel.
1. OmpeneneHue CKOpPOCTH PaBHOMEPHOIO JIBMDKEHHs  (lIapuka B JKUJKOCTH, MOJENHU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).
2. OmpeneneHne CpeHer CKOPOCTH CKOJBKEHUS OpyCKa MU MAprKa N0 HAKIIOHHOH ITOCKOCTH.
3. Ompeznenenue MIOTHOCTH TBEPIOTO TeNA.
4. OnbIThl, JIEMOHCTPUPYIONINE 3aBHUCUMOCTh pacTshKeHHS  (nedopMamuu) TPYKHHBI  OT
MIPUJIOKEHHOMN CHITBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHUSI OT Beca Tejla U Xapakrepa
COTPHUKACAIOLINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

HaBnenue. CrocoObl yMEHbBIIEHHS W yBENWYeHHs JaaBlieHus. JlaBneHue raza. 3aBHCHUMOCThb
NaBleHUs Ta3a oT oObéma, TemmepaTyphl. llepenaua naBneHuss TBEPABIMU TeIaMH, KHUIKOCTAMU U
razamu. 3akoH llackans. I[IneBmartuyeckue MamuHbL. 3aBUCUMOCTH JIABJICHUS KHUAKOCTU OT TIIyOWHBI.
I'mapocraruaeckuii mapanokc. CooOmmaroniuecs cocyasl. [ uapaBinyeckne MexaHU3MBl.

Atmocdepa 3emnn u atMocepHoe AaBineHue. [IpuunHbl cyiecTBOBaHMs BO3AYIIHOM 000J0YKH
3emimn. Omnweit  Toppuuennu. W3mepenne atmocdepHOro maBieHHS. 3aBUCHMOCTh aTMOC(epHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: aTMocGepHOro AaBIeHUSI.

JleficTBrE KMJIKOCTH M Ta3a HAa MOTPY>KEHHOE B HUX Teno. BeiTamkuBaromias (apXxumeaoBa) CHia.
3akoH Apxumena. [InaBanue ten. BozgyxoriaBanue.

ogakrwdE

Jemoncmpayuu.
3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIEPaTyphl.
Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.
Coobmaromuecst CoCcybl.
I'mppaBnuueckuit mpecc.
[IposiBnenue nelictBus aTMOC(hEpHOTO JTaBICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTpYXKEHHOM 4YacTH TeNa M IUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.
8. VYcioBue T1utaBaHUS TeN: TUIAaBaHWE WM TOTPYXKEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHHUS
IJIOTHOCTEN TeJa U )KUJIKOCTH.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOjIe 0T 00bEMa MOrpyKEHHON B )KUAKOCTh YACTH Tela.
Omnpenenenre BITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B KHUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIBI, TEHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MAaCChI
Tena.
4. OmpITbl, NTEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAIOLICH CHJIBI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YACTH Te€Ja U OT MIJIOTHOCTU XKUJKOCTH.
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5. KoncrtpyupoBanue apeomerpa WIM  KOHCTPYHMpPOBaHHME JIOAKM M ONpeAereHue e
IpPy30I0AbEMHOCTH.

Pa3znes 5. PaGoTa u MOIIHOCTH. DHEPrus.

Mexanuueckast pabota. MOITHOCTb.

IIpocTble MeXaHU3MBbI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuio paBHOBecus phluara.
[IpumeHeHne mpaBWiia paBHOBECHs pbluara K OJIoKy. «3osotoe mpaBuio» mexanHuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHNU3MBbI B OBITY U TEXHHUKE.

Mexanuueckasi 3Heprusi. Kunernueckass u noreHuuanbHas sHeprus. lIpeBpamienne ogHoro Buaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS SJHEPIMH B MEXaHMKE.

Jemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU Tella 1O TOPU30HTaIbHOU
IIOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS phlyara.
N3mepenne KII/] HakJIIOHHOM IIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHUU.

wmn

8 KIIACC

Paznen 6. TerioBble siBjieHHS.

OcHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEeOpuM CTpOCHUs BemiecTBa. Macca u
pasMEpbl aTOMOB U MOJICKY!JI. OHI)ITI)I, IMOATBCPIKAAOIIUEC OCHOBHBIC IIOJIOKCHHA MOJICKYJISIPHO-
KHUHETUYECKOM TeOpHH.

Mopnenu TBEPIOTO, KHUJIKOTO M Ta3000pa3HOTO COCTOSHUN BellecTBa. Kpucrammudeckue u
amopdubie Tena. OObsSICHEHUE CBOWCTB Ta30B, >KUIKOCTEH W TBEPABIX TEN Ha OCHOBE MOJOKEHHM
MOJIGKy.H?IpHO-KHH@TH‘IGCKOfI TCOpHUHU. CmauuBanue u KalmWJIIIPHBIC SABJICHUS. Teniosoe paciiupCHuc u
cKaTtue.

Temneparypa. CBsizb Temmepatypbl CO CKOPOCTBIO TEIJIOBOTO ABMIKEHHUS YacTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsI BHYTPEHHEH SHEpruu: TerJionepenaya U COBEpIIeHHE paboThl. Bumisl
TEIUIOTIEPEeIauu: TEIJIONMPOBOHOCTb, KOHBEKIIUS, U3JIyUCHHE.

KonnuecTBo TemioTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. TeMI000MeH U TETIOBOE PaBHOBECHE.
VpaBuenue TerioBoro OanaHca. IlmaBieHwe u OTBEepACBAHUE KPUCTAUTMYECKUX BEIICCTB. Y IE€TbHAs
teriota miuaBieHus. [lapooOpa3oBanme u kKoHaeHcanus. Mcmapenwe. Kumenue. YnaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBIECHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHMUsL.

[Mpunnune! padotsl TemnoBbix apurateneit KIIJI temmoBoro neurarens. TemsoBble ABUTaTeNy U
3alIUTa OKPYKaroIIE Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nupdysumn.
HalGmronenune siBneHnii cMauyuBaHMsI M KalTWJUISIPHBIX SIBJICHUI.
Habmroienne TemnoBoro pacimupeHus Ted.
N3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArpEeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bunael Terionepenayu.
OxmnaxieHre Ipy COBEPIICHHH PabOTHI.
HarpeBanue npu coBepiiieHnn pabOThl BHEIITHUMHU CHUJIAMH.
0. CpaBHeHUE TEITOEMKOCTEN PAa3IMYHBIX BEIIECTB.
1. HaOmroaeHre KUIIEHU.
12. HaGnroieHre moCcTOSTHCTBA TeMITEpaTyphl IPH IJIaBICHUU.
13. Moenu TeIIOBLIX ABUTATENEH.

RBOoo~NoOwNE



Jlabopamopuusie pabomot u onvimel.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Fa30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Onpenenenue AaBieHUs BO3AyXa B OayUIOHE HITIPHIIA.
OmnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHUS BO3/yXa OT ero o0béMa M HarpeBaHUs WU
OXJIQXKICHMUS.
[IpoBepka runoresbl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIepaTyphl.
7. HaOnronenue u3MeHEHHUsI BHYTPEHHEW SHEPruu Teia B pe3yjbTaTe TeIulonepenayd U padoTh
BHEILIHUX CHUJIL.
UccnenoBanue siBieHus TEIIO0OMeHa IPU CMEIIMBAHUK XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpH TEIUNIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUINHAPOM.
10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoiiecca UCIHapEeHUs.
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3IyXa.
13. OnpeneneHue yaenbHOM TEIIOTHI IJIABICHUS JIbA.

Paznen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. /[Ba poaa 3yeKTpuuecKux 3apsnoB. BzaumopaeiicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsA0B M PACCTOSHUS
MEX1y TeJIaMu).

Onexktpuueckoe 1none. Hanpspk€HHOCTh  anekTpuueckoro mnois. llpuHnun —cymepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. DJIEMEHTApHBIM AJeKTpuueckuil 3apsna. CTtpoeHue aToma.
[IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. VICTOUHMKM MOCTOSHHOIO
ToKa. JleHCTBUS ANEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KHUJKOCTAX U razax.

Onektpuueckas 1enb. Cuia Toka. DileKTpuueckoe HarpsbkeHue. CONnpoTHBIEHUE MPOBOJHUKA.
VYaenpHOe comnpoTuBieHHe BemecTBa. 3akoH Owma s ydactka wnenu. [locienoBarenbHoe
[apaJuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PabGora m MomIHOCTH 3neKTpuyeckoro Toka. 3akoH JDkoyns—JleHna. OnekTpuuyeckue Uenu U
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.

[TocrossHHBIE MarHUTHI. B3auMOJEeliCTBHME MOCTOSHHBIX MarHUTOB. MarHutHoe mnoJjie. MarHuTHoe
nosie 3eMJIM M €r0 3HAa4eHHWE s KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJE 3IIEKTPUYECKOrO
ToKa. [IpuMeHeHne AeKTpOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO IMOJIsl Ha MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb IOCTOSTHHOTO TOKA. VICIIo/Ib30BaHne 3IIEKTPOIBUraTENIEH B TEXHUYECKUX YCTPOUCTBAX
U Ha TPaHCHOPTE.

OneiTel @apanes. SABnenue anekrpomarHuTHoW uMHAyKUuU. [IpaBuno JleHna. DnekTporeneparop.
CriocoObl TOMy4YeHUsT AICKTPUUYECKON HIHEPruu. DJIEKTPOCTAHIIMKM Ha BO300HOBISIEMBIX HMCTOYHUKAX
JHEPIrUH.
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Hemoncmpayuu.
OnexTpusanus Tell.
JIBa posia 2JIEeKTpPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
YCTpOoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas NHIYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.
[IpoBOAHMKY M TUANEKTPUKH.
MonenpoBaHue CUIIOBBIX JINHUHM 3JIEKTPUYECKOTO MOJIS.
W cTouHNKH TOCTOSIHHOTO TOKA.
JIeicTBHSI 2JIEKTPUUECKOTO TOKA.

10 DNEeKTPUUYECKUI TOK B JKUJIKOCTH.
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11. T"a30BBIif pa3ps.
12. 3mepenue cuibl TOKa aMIIePMETPOM.
13. 3mepenune 31eKTPUIECKOTO HANTPSHKEHUST BOJTBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBIICHUH.
15. B3aumoieficTBHE NOCTOSIHHBIX MAarHUTOB.
16. MozaenupoBaHre HEBO3MOKHOCTH Pa3/I€ICHHUS TOITIOCOB MarHUTA.
17. MonenupoBaH1e MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
18. OmeIT Dpcrena.
19. MaruuTHoe nose Toka. DJIeKTPOMarHur.
20. JlelicTBME MarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM.
21. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.
22. VccrienoBanue sBICHUS SIE€KTPOMAarHUTHON MHTYKIIMH.
23. OnbiTer Dapaest.
24. 3aBHCHMOCTb HalpaBJIEHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBHMH €ro BO3HUKHOBEHHUS.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.
OnbITH IO HAOTIOAEHUIO SJEKTPU3ALUH TEJI MHAYKIIUEH U IIPH CONPUKOCHOBEHHH.
HccnenoBanue qecTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.
COopka u mpoBepKa pabOoThl AIEKTPUUECKOM 1IETH MOCTOSTHHOTO TOKA.
W3mepeHue u peryanupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOpa
U HapsKEHUS Ha pe3ncTope.
7. OnbIThl, J€MOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTHBIICHHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAIM [TONEPEYHOr0 CEYEHUs U MaTepuaia.
8. IlpoBepka mpaBujia CIOXEHHMsS HANPSHKEHUH TpU TOCIEJOBATEIIbHOM COEJUHEHUHU JIBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia i CUIIbI TOKA MPH NAapaJUIETbHOM COETMHEHUN PE3UCTOPOB.
10. Onpenenenne padOTHI AIEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. OnpezneneHure MOLUTHOCTH IEKTPUUECKOTO TOKA, BBIJICJIIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPsDKEHUS Ha HEH.
13. Onpenenenue KIIJI narpeBarens.
14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUSL TOCTOSTHHBIX MarHUTOB.
15. M3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeIICHUH.
16. UccnenoBanue AEWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJIEMCTBUS KaTYIIKH C TOKOM M MarHuTa
OT CHJIbI TOKA U HAaIIPaBJIEHUS TOKA B KaTYIIIKE.
18. N3yuenue aeicTBUS MarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.
19. KoncrpyupoBanue u u3ydeHnue padoThl JIEKTPOABUTATEIIS.
20. U3smepenne KIT/[ anexkTpoaBuraTreIbHON YCTAaHOBKH.
21. OUBITHI TI0 WCCIIEIOBAHUIO SIBIICHHS DJICKTPOMATrHUTHOW WHAYKIIUHU: WCCIECTOBAHUE W3MEHEHHH
3HA4YeHUs U HaIPABJICHUS MHAYKIIHOHHOTO TOKA.
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Paspnen 8. Mexanuveckue siBJICHHUSA.

Mexanuueckoe JBWKeHUEe. MarepuanpHas Touka. Cucrema orcué€éra. (OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBHKEHUsA. PaBHOMEpHOE MpsAMOJIMHETHOE BM>KeHHEe. HepaBHOMEpHOE MPSMOIMHENHOE
nBrkeHue. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOoyckopeHHOE MpsiMonHeHOE IBrkeHre. CBoOoHOE manenne. OnbITel [anwes.

PaBHOMepHOE nBMXKEeHHE MO OKpykHOCTH. Ilepuon u vactora obpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeNbHOE YCKOPEHNE.

IlepBbit 3akoH Herorona. Bropoin 3akoH Hsrorona. Tperuit 3akoH HeroroHa. IIpuHnmn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUs CKOJIBKEHUS, CHJa TPEHUS IO0KOS,
JPYTHE BUIBI TPEHUS.



Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUA. YCKOpEHHE CBOOOJHOTO majeHus. J[BuxeHue
rmaneT Bokpyr Connina. [lepBas kocmuyeckas ckopocTs. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue matepuasnibHONW TOYKH. AOcomOoTHO TBEpAOe Teno. PaBHOBecwe TBEpHOro Tena C
3aKpEIUIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe Tena. M3menenue ummysbsca. MMnynbe cuibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTrBHOE
JIBUKEHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU U
pabotel. [ToTeHMaNbHAs SHEPTUs Tela, OIHATOTO Ha/l TOBEPXHOCTHIO 3eMiIH. [loTeHIInanbpHas YJHEPTHsI
ckaroil mpyxkunbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW IHEPrHH. 3aKOH COXpPaHEHUS
MEXaHUYECKOM SHEPTUU.

Jemoncmpayuu.

1. HaGmropeHne MEXaHMYECKOTO JABMXKEHHS TeJIa OTHOCUTENIHLHO PA3HBIX Tel OTCUETA.

2. CpaBHeHME ITyTel M TPACKTOPHM JBUKEHUS OIHOTO U TOTO K€ Tejla OTHOCUTEIbHO PasHbIX Tell
OTCUéTa.

3. H3mepeHne CKOPOCTH U YCKOPEHUS NMPSMOIMHENHOTO ABHKEHHUSL.

4. HWccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMUSL.

5. HabmoneHnue nBuKeHUs Tella 10 OKPYKHOCTH.

6. HaOnronenne MexaHWYECKHX SIBICHHH, MPOUCXOIANIMX B cucTeMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCUTENILHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJla OT MacChl Tela U AEHCTBYIOLIEH HA HErO CUJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. H3meHneHwue Beca Tena MpHU yCKOPCHHOM JIBH)KCHUH.

10. Ilepenaya umiysbca pu B3aMMOAECHCTBUH TeJl.

11. IIpeoOpa3oBaHus SJHEPTUH MIPH B3AUMOICHCTBHH Tell.

12. CoxpaHeHue UMITyIbCca IPU HEYIPYTOM B3aMMOAECHCTBUM.

13. Coxpanenue UMITyIbCa MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGmroieHrEe peaKTHBHOTO JIBHKCHHUSI.

15. CoxpaHeHne MEXaHUYECKOM dHEPruu npu CBOOOAHOM Ma/IEHUN.

16. CoxpaHeHue MEXaHUYECKON 3HEPTUM MIPU JBMXKEHUH TeJla MO 1eHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomsl u onsimol.
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10.

11.

KoHcTpyupoBanue TpakTta A pa3sroHa M JajdbHEHUIIEro paBHOMEPHOTO JBMXKEHUS IIApHKa WIN
TEJIeKKH.

Omnpenenenue cpegHe CKOPOCTH CKOJbKEHHsI OpycKa WM JBH)KEHHUS IapuKa 10 HaKIOHHON
TUIOCKOCTH.

Omnpenenenne yCKOpeHUs Teja pU paBHOYCKOPEHHOM JBM)KEHHH M0 HAKJIOHHOMN IMIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayallbHOU
CKOPOCTHU.

[TpoBepka TUMOTE3bI: €CITU NPU PAaBHOYCKOPEHHOM JIBUKCHHWU 0€3 HadalbHOH CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIABJICHHUS.
Onpenenenne k03 puLneHTa TPEHUS CKOIbKEHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOTHl CUIIBI TPEHHMs] MPU PAaBHOMEPHOM JBM)KEHUHU Tela MO TOPU3OHTAIBHON
MTOBEPXHOCTH.

Onpenenenne pabOThI CUIIBI YIIPYTOCTH IPU MOIBEME Ipy3a C UCIOIb30BAaHUEM HEIOJIBUKHOTO U
MOJIBU’KHOTO OJIOKOB.

W3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pazgen 9. Mexannueckne KoJ1e0aHUsS U BOJIHBI.

KonebarenbHoe nBukeHre. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUI: EPUOJI, YaCTOTA, aMILJIUTY/1a.
Matematuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.

3aryxatomue kojeOanus. Beinyxkaennsle koiebanus. Pesonanc. Mexanndeckue BonHbl. CBoOMCTBa
MEXaHM4YeCKUX BOJH. lIpomonbHble W momepedHble BOJHBL.  J[IMHA BOMHBI M CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4ecKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. [')pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.
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Jemoncmpayuu.

Ha6mronenue konebanuii Tes moa 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Halmroienre BEIHYKICHHBIX KOJICOAHUH U pe30HaHca.

PacripocTpanenre npoaoabHbIX U TONEPEYHBIX BOJIH (HAa MOJIENH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuusie pabomot u onvimel.

OmnpezeneHue 4acTOThI U IEPHOAA KOeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

Onpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil PyKMHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIEpHOAA KOJIEOaHNH NPY>KMHHOT'O MasiTHUKA OT Macchl Ipys3a.
IIpoBepka HE3aBUCUMOCTH IIEPHUO/Ia KOJIeOaHu rpy3a, OJABELUIEHHOr0 K HUTH, OT Macchl rpysa.
OmnBITH, IEMOHCTPUPYIOLIME 3aBUCUMOCTh TIepro/ia KojeOaH!i MPYKMHHOTO MasiTHUKA OT MacChl
Ipy3a 1 )KECTKOCTH NPY>KUHBI.

. MI3mepenue yckopeHus: CBOOOAHOTO MaJICHHUS.

Pa3z[e.11 10. DJyIeKTPOMATHUTHOE T0JIe H 3JIEKTPOMATHUTHbIE BOJHBI.
3HeKTpOMaFHHTHO€ I10JIC. 3JICKTpOMaFHI/ITHI)IC BoiHbl. CBOMCTBa OJICKTPOMArduTHBIX BOJIH.

IIxana QJICKTPOMAruuTHBIX BOJIH. Hcnonp3oBaHue QJICKTPOMAruuTHBLIX BOJIH AJIA COTOBOM CBSI3H.

1.
2.

1.

DnekTpomMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoIiCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

W3yuenme cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pasznea 11. CBeroBbIe IBJIEHHUS.
JlyueBas mognenb cBera. Mcrounuku csera. lIpsMonuHeliHoe pacnpoCTpaHEHUE CBETA. 3aTMEHUs

COJ'IHI_Ia u .HYHBI. OTpa)KeHI/Ie cBeTa. IImockoe 3CPKaJIo. 3aKoH OTpPa’XCHUA CBCTA.

[Mpenomnenue cBera. 3akOH MpeloOMIICHUs cBeTa. [loHOE BHYTpEHHEE OTpaKeHHE CBETa.

Hcnonbs30BaHKE MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xox nyyeit B nunze. Onrtuueckas cucrema (poroamnmnapara, MUKpPOCKOIa U Teneckormna. ['ma3

KaK OIITHYCCKasA CUCTEMaA. BHI/ISOPYKOCTL " JAJIbHO30PKOCTL.

Paznoxxenne Oenoro csera B crekrp. OneiTel HeloToHa. CrojkeHue CHEKTpalIbHBIX IIBETOB.

Z[I/ICHepCI/IH CBCTa.

CoNOR~WNE

Jemoncmpayuu.

[IpsimonuHEITHOE PacIpOCTPAaHEHHUE CBETA.

OTtpaxxeHue cBera.

ITonmy4yenne n300paXkeHU B TIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne ceera.

OnTHyeckuii CBETOBO.

Xon nydeil B cobuparouieil 1uH3e.

Xo Jlydel B pacCenBaroLIeH JIMH3E.

[Tonydenne n300pakeHuii ¢ TOMOIIbIO JINH3.

[Tpunun neiictBus doroanmnapara, MUKpPOCKOIA U TEIECKOIIA.

10 Mogens 11a3a.
11. Paznoxenue 6enoro cBeTa B CIEKT.
12. TTony4yenne 6en0ro cBeTa NMpH CIOKESHUH CBETa Pa3HBIX I[BETOB.

1.
2.

Jlabopamopuvie pabomuvl u onvimol.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIyda OT YIJia TaCHHS.

N3ydenne xapakTepuCTHK H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOTO Jyda OT yrjla MaJeHHUs Ha TpaHHIe
«BO3JTYX—CTEKIIO».

[Tonyuenune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.



5. Ompenenenne GOKYCHOTO PACCTOSTHHUS ¥ ONITHUECKOU CHUITBI COOMPAOIICH JIMH3BI.
6. ONBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
7. OmnbIThI IO BOCIPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIIOIEHNUHU Yepe3 BETOBbIC (DUIBTPHI.
Paznea 12. KBanToBbI€ IBJICHHUS.
Oneitel Pesepdopna w manerapHas monenb atoma. Mojgens atroma bopa. Hcnyckanue wu
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PamuoakTtuBHOCTh. Asbda, O6era- W ramma-usnydeHus. CTpoeHue atoMHOro siapa. Hykionnas
MOJIeTb aTOMHOTIO sizipa. 3otonsl. PagnoaktuBHele npespaienus. Ilepuon nonypacnana aToMHBIX sEp.
SAnepHble peakny. 3aKOHbI COXPAaHEHUSI 3apsI0BOT0 U MACCOBOI'O YHCEI. DHEPrUsl CBSI3M aTOMHBIX
snep. CBs13b Macchl ¥ 3Hepruu. Peakiuu cuntesa u aenenus saep. Mcroununku sHeprun ConaHua u 3BE37.
SAnepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.
CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.
CrexTpsbl pa3IuyHbIX Ta30B.
CrnexTp BozmopoJa.
Habmtonenue TpexoB B kamepe Buibcona.
PaGota cuéryrka HOHU3UPYIOMIUX U3TYYCHHH.
Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopuusie pabomot u onvimel.
1. HaOmroeHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYYCHHUS.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY IYTH (110 oTorpadusim).
3. U3mepeHue paaroakTHBHOTO (OHA.

IToBTOPUTENBHO-00001IAK0IIMIA MOTYIb.

[ToBTOpHUTENBHO-0000IIAIONINIT  MOAYAb MPETHA3HAYEH JUIA CHUCTEMAaTH3aluu U 0000IeHus
MPEIMETHOTO COJEP>KAHUSI U OIBITa JIEATEIbHOCTH, MPUOOPETEHHOIO MPU H3YYEHHHU BCEro Kypca
Gu3MKM, a TaKKe I TOJIrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy Mo (u3uKe s
oOyuaronuxcsi, BHIOPABIINX ATOT y4EOHBIN MPeIMET.

[Ipyn u3ydeHHH NaHHOTO MOMYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BHJIBI JICSITEIBHOCTH, Ha
OCHOBE KOTOpBIX OOecrneuynBaeTcs [JOCTHIKEHUE TMPEAMETHBIX M METalpPEeJIMETHBIX I[UJIaHHUPYEMbIX
pe3yibTaToB 00y4eHHs, (POPMHUPYETCSI €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAYYHBIX METO/OB
WCCIIETOBAHMS SIBIICHUN MPUPOABI U TEXHUKH, OBIAJCHUE YMEHUSMU OOBICHITH (PU3HUECKUE SBICHMUS,
MIPUMEHSS IOJyYeHHbIE 3HAHUS, PEIaTh 3a7[a4i, B TOM YHCJI€ KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[IpyHUMNIUANTBHO AESATENBHOCTHBIM XapaKTep JAHHOTO pas3fena pealu3yercss 3a CYET TOro, 4To
o0ydJaromuecs: BHITOJIHSIOT 33/I1aHUs, B KOTOPBIX UM TpeIIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWH pPAclo3HaBaTh M HAYYHO OOBICHATH (DU3MUECKHUE SBICHUS B
OKpY’KaroIen Mpupo/ie ¥ MOBCEIHEBHOMN )KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/BI UCCIEIOBAHUS (PU3NYECKUX SBICHUM, B TOM UUCIE AJI IPOBEPKU
TUIIOTE3 U TIOJIYYCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSICHSIT, HaydyHbIE OCHOBHI HambOojee BaKHBIX JOCTHKEHHUN COBPEMEHHBIX TEXHOJIOTHIA, HAIpUMeEp,
MPAKTUYECKOTO HCIOJIb30BAHUSI PA3JIMUYHBIX UCTOYHUKOB DHEPTrUM HA OCHOBE 3aKOHA MPEBpAIlCHUS U
COXpaHEHHUs BCEX M3BECTHBIX BUJIOB SHEPTUH.

ogakrwdE

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETO OBPA3OBAHUA

N3yuyeHne ¢U3MKH HA ypOBHE OCHOBHOTO OOMIETO 0Opa30BaHHS HANPABIEHO HA JOCTHIKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynbrare m3ydeHus (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs y OOy4arolierocs
OyayT chopMUpPOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHNE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3MUecKOl HayKH;
- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUIHCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



- TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKIEHHHM OOILIECTBEHHO 3HAYUMBIX U ATHYECKHX MpoOieMm,
CBSI3aHHBIX C IPAKTHYECKUM MIPUMEHEHUEM JOCTHKCHUH (PU3UKH;

- OCO3HAHME BaXXHOCTH MOPAJIIBHO-3TUYECKUX TPUHIIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHUS:

- BOCIIPUSITHE 3CTETUYECKUX KayecTB (DPU3MUECKON HayKu: €€ TapMOHMYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTHU, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

- OCO3HAHHWE IIEHHOCTH (PU3MYECKOW HAYKM KaK MOIIHOTO HWHCTPYMEHTA TIO3HAHHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUN, BAXKHEHIIIEH COCTABIISIIOIIECH KYIbTYpbI;

- pa3BUTHE HAYYHOU JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS H IMOLMOHAJIBHOIO 0J1ar0NMOJIyYHs:

- OCO3HaHHE LIEHHOCTU 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXXHOCTU
mpaBwI OE30MACHOTO TOBEJCHHUS HA TPAHCIOPTE, HA JOPOrax, C OJIIEKTPUYECKUM U TEIUIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIOBUSX;

- chopmMupoBaHHOCTH HaBBIKA pediiekcHu, MPU3HAHUE CBOETO MpaBa HA OMMOKY W TAaKOTO K€ MpaBa y
JIPYroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTMBHOE Y4acTH€ B PEIICHUHU MPAKTUYECKUX 3a7au (B paMKaX ceMbH, 00pa30BaTeIbHONM OpraHU3allNu,
ropoja, Kpasi) TEXHOJIOTMUECKOW M COIMAJIbHOM HANpPaBICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U
(bu3nYeCKUX 3HAHUI;

- HHTEPEC K MPAKTUICCKOMY H3ydeHUIO TTpodeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTHYECKOT0 BOCIINTAHUSA:

- OPHCHTAIMS Ha MPUMEHCHHE QU3NICCKUX 3HAHUH JJIs PEIICHUS 3a1a4 B 00JIACTH OKPYXKAIOIICH CPeIbl,
IJIJAHUPOBAHUS IOCTYIIKOB M OLIEHKH X BO3MOKHBIX IMOCIEACTBUH JJI OKPY’KAIOIIEH Cpebl;

- OCO3HaHHME TI100aJTHLHOTO XapaKTepa IKOJOTUYECKHUX MPOOJIEM U MyTel UX PEIICHHUS;

8) ajanTannu K N3MEHAIIIUMCS YCJIOBHAM COUMAIBHON M NPUPOAHOH Cpebl:

- MOTPEOHOCTh BO B3aUMOJICHCTBUU TIPH BBIMIOJHCHUU HWCCIICIOBAHUN W TPOCKTOB (pu3uvecKoit
HaIlPaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

- MIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU YePe3 MPAKTUUECKYIO IEATETbHOCTh;

- IOTpeOHOCTh B POPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM 4ucie GOPMYTUPOBATH UCH, TOHATHS, TUIIOTE3bI
0 usnuecknx 0ObEKTaxX U SBJICHUSX;

- 0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- INIAHUPOBAHKE CBOETO Pa3BUTHS B IPHUOOPETEHUN HOBBIX (DU3UUECKUX 3HAHUI;

- CTpeMJICHUE aHAIU3UPOBATh U BBISBISATH B3aMMOCBS3HM IMPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3UUECKUX 3HAHU;

- OIICHKa CBOMX JCHCTBHI C y4€TOM BIMSHHS Ha OKPYXAIONIYI0 CpPEeAy, BO3MOXKHBIX TIJIOOANBHBIX
MOCTIEICTBU M.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyyarorerocsi OyayT cqopMUpPOBaHEI MeTanpeaAMeTHbIe Pe3yJbTaThl, BKIIOUAIOIINE [T03HABATEIIbHBIC
yHHUBEpCAIbHbIE y4eOHbIE JEeWUCTBUSA, KOMMYHHMKATHBHBIE YyHUBEpCAlbHble Yy4eOHble JeHCTBHS,
pEryNATUBHbIE YHUBEPCAIbHbBIE YUeOHBIE JEHCTBUS.

ITo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble JJornueckue AeMcTBHA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUS JIJIs1 000OIIEHUS U CPAaBHEHHS,;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS] B paccMaTpuBaeMbIX (haKTax, JAHHBIX M HAOIIOJICHUSX,
OTHOCSIINXCS K PU3NUECKUM SIBJICHUSIM;



BBISIBJIATh TIPUYMHHO-CIICCTBEHHBIE CBSI3U NPHU M3Y4YEHUU (PU3MYECKUX SIBJICHUH U NPOLECCOB, J€NaTh
BBIBOJIbI C HMCIIOJb30BAaHUEM JACIYKTUBHBIX M MHIYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh T'MIIOTE3bI O
B3aUMOCBSI351X (PU3NYECKUX BEJINYHH;

CaMOCTOSITENILHO BBIOMPATh CIOCOO pemieHust yueOHOH (u3nueckol 3amaun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB peIleHMs], BbIOOp Hauboyiee MOAXOMALIEr0 € YYETOM CaMOCTOSITEIBHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabcKue AecCTBUA .

HCI0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUI HNHCTPYMEHT O3HAHNUS;

IPOBOJUTH 10 CaMOCTOSATEJIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXXHBIM (PU3MYECKUH HKCIEPUMEHT,
HeOoJIbIII0e HCCIeJ0BaHNE (PU3MUECKOTO SBICHHUS;

OLIEHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIUIO, MTOJYYCHHYIO B XOJI€ UCCIICAOBAHUS WM
JKCIIEPUMEHTA;

CaMOCTOSITENTbHO (POpPMYJIMpOBaTH 0OOOIIEHUS M BBIBOJBI 0 pe3yibTaTaM MpPOBEIEHHOTO HAOIIOACHUS,
OIIbITA, NCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TAaKXKE BBIABUIaTh
IPEIIOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ unopmanmeii:

IPUMEHATh PA3JIMYHbIE METOJbl, MHCTPYMEHTBl M 3allpOChl IPH HOUCKE U 0TOOpe HMH(pOpMAIMM HIU
JAHHBIX C YUYETOM IPEATI0KEHHON yueOHOM (pusnueckoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO pa3IMYHBIX BUJIOB U (GOpM
IIpE/ICTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAaJbHYI (hOpMY MpencTaBlIeHUs MHPOPMALUMU U WLIIOCTPUPOBAThH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, TMarpaMMaMi, HHOH rpaduKoi 1 1X KOMOUHALIASMHU.
KoMMyHHKaTHBHBIE yHUBepCAJIbHbIE YUeOHbIE 1eliCTBUA:

B Xoze OOCYXACHHs y4eOHOro MaTepualia, pe3y/iIbTaTOB JIAOOPATOPHBIX pPabOT M IPOEKTOB 3a/1aBaTh
BOIPOCHI 10 CYLIECTBY OOCY»KJ1aeMOW TeMbl M BBICKA3bIBaTh HMJI€H, HAIEJICHHbIE HA pEIICHUE 337aud U
nojJepkaHue 0JaroKenaTeIbHOCTH O0ILEHUS;

COIIOCTABIIATh CBOU CY)KJEHHSI C CY)KICHUAMHU JIPYTMX YYaCTHMKOB JMAajora, OOHapyXHBaTh pa3jiuuue U
CXOJICTBO TTO3UIIHIL;

BBIPAXKaTh CBOIO TOUKY 3p€HUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPENCTABIATh  PE3yJAbTAThl  BBHIMOJHEHHOTO  (PM3MYECKOrOo  OIbITa  (IKCHEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTA);

MIOHUMAaTh W MCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOW M WHIUBUIYadbHOW pPaOOTHI MpHU PpELICHUU
KOHKPETHO! (pU3M4eCcKOoil MpoOieMbl;

NPUHUMATh 1I€JIN COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS MO €€ JIOCTHXKEHHUIO:
pacrpenenaTh pojiH, OOCYKIaTh MPOLECCHl U pe3yiabTaThl COBMECTHON paboThl, 00001aTh MHEHUS
HECKOIBKHX JIFOJIEH;

BBINOJIHATh CBOIO 4YacTh palOThI, JOCTUTas KAayeCTBEHHOI'O pe3yjbTaTa MO CBOEMY HAlpaBJICHUIO U
KOOPJIMHUPYS CBOU AEMCTBUSI C APYTUMHU WIEHAMU KOMaH/Ibl;

OLIEHMBATh KadyecTBO CBOEro BKJaJa B OOMMHA MNPOAYKT TO KPUTEPUSM, CAMOCTOSATENIBHO
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHLIC yqeﬁm,le JaelcTBUSA

Camoopranuszauus:

BBISIBJIATh NPOOJIEMBI B KU3HEHHBIX M y4YEOHBIX CHUTYAIMsX, TPEOYIOIMX I pelieHus (Hu3nyecKux
3HaHUM;

OpPUEHTUPOBATHCS B PA3IMUHBIX [TOAXO0/aX MPHUHITHS PELIEHUH (MHAMBUIYAIBbHOE, IPUHATHE PELICHUS B
rpymnrne, IpUHITHE PEelIeHUH TPYIIoi);

CaMOCTOSITENIHO COCTABJIATh AJTOPUTM pelieHus (U3WYECKOM 3alaud WM IJIaHa MCCIEeOBaHUS C
y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh IpeaaraeMble
BapHaHThI PELICHUII;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluU U IpeJylaraTh IJiaH e€ N3MEHEHNUS;



OOBSACHATH NPUYMHBI JIOCTIDKCHHS (HEOOCTHIKEHUS) pEe3yJbTaTOB JEATEIFHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBHI B ACATEIHLHOCTD (B TOM YHCJIE B X0 BHIIOJHEHUS (PH3HYECKOTO HCCIICTOBAHUS HIIH
IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHUTYallMii, yCTAaHOBJCHHBIX OIIMNOOK,
BO3HHKIIHX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4esioBeKa B XOJIE CIOpa WM JUCKYCCHM Ha HAY4YHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYroro;

IpU3HABaTh CBOE MPAaBO HA OMIMOKY IPH PeHIeHNH (PU3NYECKUX 3a]a4d WIN B YTBEPXKACHHUIX Ha HAy4YHbIC
TEMBI U TAKOE XKE MPaBO APYTroro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenusi B 7 Kjacce MpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aTh
c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHIA:
UCTOJIb30BATh MOHATUS: (U3NYECKHE W XMUMHYECKHE SBICHHS, HAOIOJCHHE, HKCIEPUMEHT, MOJEIb,
TUIOTE3a, eAUHUIIBI (PU3NYECKUX BETUYHH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE,
KHJIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBMKCHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TPaeKTOpusi, paBHOJCHCTByOINAs cuia, nedopmanus (ymopyras, IUIacTUdeckas), HEBECOMOCTD,
COOOMIAOIINECS COCY/IBI;
paznuuath saBieHus (Auddys3us, TEmIoBoe IBMIKEHHE YaCTHUI[ BEUIECTBA, PAaBHOMEPHOE JIBHKEHUE,
HEpPaBHOMEPHOE JBUKEHHE, UHEPLUS, B3aUMOJECHCTBUE TEJl, paBHOBECHE TBEPABIX TEJl C 3aKPEIIEHHOU
OCBIO BpAIllCHUS, Iepeaaya AaBleHUs TBEPIABIMH TelaMH, >KUAKOCTSIMH M ra3aMu, arMmochepHoe
JaBJICHUE, IUIABaHME TeJ, IMPEBpalllEHUsT MEXaHMYECKON HHEpPruM) IO OINUCAHUIO HX XapaKTEPHbIX
CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOe SBJICHHE;
pacrio3HaBaTh NPOSIBICHHE HW3YYCHHBIX (HU3MUECKUX SBJICHUH B OKPYXAlOIIEM MHpPE, B TOM YHCIE
¢busnueckue sIBICHUS B MPUPOJIE: MPUMEPHI IBUKECHHSI C PA3TUYHBIMU CKOPOCTSMHU B JKUBOUM U HEKHUBOUH
MIPUPOJIC, ICHCTBUE CWIIBI TPCHHS B MPHUPOJC M TEXHUKE, BIMSIHUE aTMOC(PEPHOTO JABICHUS HAa KUBOU
OpraHusM, IIaBaHUE pPbIO, phIYard B TeJE 4YeJIOBEKa, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICIISATh CYIECTBEHHBIC CBOMCTBA (IPU3HAKN) (PU3NICCKUX SIBIICHUMH;
OTMKCHIBATh U3YUEHHBIE CBOMCTBA TeN U (pU3MUECKHE SIBICHUS, UCTIONB3YS (hHU3HUECKHe BEIUYUHBI (Macca,
00BbEM, MJIOTHOCTh BEIIECTBA, BpeMs, MYyThb, CKOPOCTb, CPEIHSAS CKOpPOCTh, CHJIa YIPYTOCTH, CHIIA
TSDKECTH, BEC Tela, CUila TPEeHWs, JAaBlieHue (TBEPAOrO Telna, KUAKOCTH, Ta3a), BHITAIKMBAIONIAS CHUIIA,
MeXaHW4ecKass pabdoTa, MOIIHOCTh, IUIEYO CUJIbI, MOMEHT CHJIbI, KO3(P(MUIMEHT IOJE3HOTO JEHCTBUS
MEXaHM3MOB, KWHETHYECKas M TOTEHIMAlbHAs DHEPrus), MpH OMNHUCAHWUU MPABWIBHO TPAKTOBAThH
(UBUYECKUN CMBICIT HWCIONB3YEMBIX BEITWYHH, MX OOO3HAUYECHMS] M €IUHULIBI (U3HYECKUX BEIIMYHWH,
HaXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU BEIMYUHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIIHYUH,
XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUYECKHE SIBICHUS U MPOLIECCHI, UCMONB3YS MPaBHUIIa CIOXKEHUS CHII
(Boonp onHOM Tpsimoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBUIIO PAaBHOBECUS pblyara
(6moka), «30510TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHs] MEXaHWYECKOW PHEPIruu, MpH I3TOM JaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BBIPAKEHNUE;
OOBSCHATH (PU3MUECKUE SIBIICHUS, MPOIECCHl U CBOMCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE CHUTYyallMi
MPAaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATh MPUYHMHHO-CIEACTBEHHBIE  CBSI3M, CTPOWTH
o0BsicHEHHE U3 1—2 NOTMYECKUX IIAaroB ¢ OMOpoil Ha 1—2 M3Y4YEeHHBIX CBOMCTBA (PM3UUYECKUX SBICHHIA,
(bu3NYeCKUX 3aKOHa UM 3aKOHOMEPHOCTH;
pemars pacu€THble 3a7a4u B 1—2 MeiCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3UIECKIE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4yM 3alMChIBATh KPATKOE yCIOBHE, MOACTABIATh (hU3HMUECKUe
BEeJTMYUHBI B (POpPMYJIBl M TPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC NaHHBIC, HEOOXOAMMBIE s
pelIeHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYyYeHHON (PU3HUECKO BEINYMHBL;
pacmo3HaBaTh MPOOIEMBI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIU (U3UUYECKUX METOOB, B OMUCAHHH
WCCIIEIOBaHMS BBIACIATh IPOBEpsieMOe MPEeANooKeHue (TUMoTe3y), pa3iuyaTb U HUHTEPIPETUPOBATH
MOJIYYEHHBIN PE3yNbTaT, HAXOAUTh OIIMOKHU B XOJE OTBITA, JIeJaTh BHIBOBI 10 €ro pe3ybTaTaM;



MPOBOAUTH OMBITHI IO HAOMIOAEHUIO (U3MYECKUX SBICHMH WM (U3HUYECKUX CBOWCTB Tell:
(GbopMynmMpoBaTh  MPOBEPSIEMBIE  MPEINOJIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEAJIOKEHHOTO
00opynoBaHus, 3aIIUCHIBATH XO/JI OMbITa U (HOPMYIUPOBATH BHIBOL;

BEITIONHSATE TPSMBIC U3MEPEHUSI PACCTOSIHHS, BPEMEHHU, MAacChl Tena, 00bEMa, CUIIBI U TEMIIEpaTyphl C
MCIIOJIb30BAHUEM aHAJIOTOBBIX W IUGPOBBIX MPHOOPOB, 3alMCHIBATh MOKa3aHHs MPUOOPOB C yUETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH NU3MEPEHUH;

MIPOBOANTH KCCJEI0OBAaHUE 3aBUCUMOCTU OJHOM (PU3MUECKOW BEIMYMHBI OT IPYrod C HMCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTH IyTH PABHOMEPHO ABUXKYIIErOCsS Tejla OT BPEMEHHU JIBHXKCHHS Tela,
CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 0OpabOTKH MOBEPXHOCTEH Ted M HE3aBUCUMOCTHU CUJIbI
TPEHUs OT IUIOLIAAU CONPUKOCHOBEHUS TEN, CUJIbI YIIPYTOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAOILIEH
CWJIBI OT 00bEMa MOTPYKEHHOM YACTH Tella U OT TUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT TITyOMHBI, Ha KOTOPYIO MOTPYXKEHO TENO, YCIOBHIA IJIaBaHUS TeJl, YCIOBHM paBHOBECHS pblyara u
OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU y4EOHOTO HCCIIEIOBaHUS, COOMPATh YCTAHOBKY W BBITIONHSTH
U3MEpEeHUs, Clenys MNpeIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTHU
(bu3MYECKUX BEIWYMH B BUJE MPEJIOKCHHBIX TaOJIUIl U TPapuKOB, ACNaTh BHIBOJBI MO PE3yIbTaTaMm
HCCIIE0BAHUS;

MIPOBOANTHh KOCBEHHBIC M3MEPEHUsT (PU3NUYCCKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA KMIKOCTH U TBEPAOTO
Tela, CWIa TPEHUs CKOJbXEHUs, JaBJICHUE BO3[yXa, BBITAIKMBAIONIAS CHJIA, JEHCTBYIOIIAs Ha
MOTPYKEHHOE B KHJIKOCTh TENO, KOA(P(OUIIMEHT IMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIICIYS
MPEJIOKEHHOM MHCTPYKIIMK: TPY BBITOJHEHUN U3MEPEHHUI COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCIISITH 3HAYEHNE UCKOMOM BEJTUYMHBI,

cOOJTIOAATh MpaBUIa TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh NMPHUHIIUIGI JICHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, TUHAMOMETD,
COOOIIAIOITUECS COCY/IbI, 0apOMETP, pbluar, MOABUKHBIN 1 HETIOABIKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTh;
XapaKTepU30BaTh MPUHITUIIBI ICHCTBUS U3YYCHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOH Ha WX
onucaHus (B TOM YHCIIe: MOAMIUIHUKHA, YCTPOMCTBO BOJOMPOBOJIA, THIPABIMYECKUN MPECC, MAHOMETD,
BBICOTOMEp, MOPITHEBOW HACOC, apeoMETp), MCIOJIb3Yys 3HAHUS O CBOMCTBaX (U3WYCCKUX SBICHHUHA H
HeoOxouMBbIe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH TpUMEPHl (HAXOAUTh WHGOPMAIIMI0O O TMpUMEpax) TMPAKTHYECKOTO HCIIOIb30BAHUS
(bu3nuecKuX 3HAHUM B IOBCEAHEBHOW >KHM3HU IJIs oOecreueHus: 0e30MacHOCTH MpH OOpalleHuH C
npubopaMu ¥ TEXHUYCCKUMHU YCTPOHMCTBAMHU, COXPAHCHUS 3JI0POBbS W  COOJIOACHHS HOPM
JKOJIOTHYECKOTO TIOBEJCHUS B OKPYKAIOLIEH CPEE;

OCYIIECTBJISATH OTOOP UCTOYHUKOB MH(pOpManuu B VIHTEpHETE B COOTBETCTBUM C 33/IaHHBIM MTOUCKOBBIM
3alMpocoM, Ha OCHOBE HMEIOIIMXCA 3HAHUM M NMYTEM CpPaBHEHUS PA3JIMYHBIX HMCTOYHUKOB BBIIETATH
nH(pOpMaIIHIO, KOTOpast SBISETCS MPOTHBOPEUYNBON MM MOXKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BaTh TMPHU BBIMOJHEHWH YYeOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO JUTEPaTypy (PU3NYECKOTO
coJiepKaHusl, CIIPAaBOYHBIC MaTepUalIbl, pecypchl ceTr IHTepHET, BiIajaeTh NpuéMaMu KOHCTIEKTUPOBAHUS
TeKcTa, mpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3qaBaTh COOCTBEHHBIE KpaTKHE MHUChbMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopManuu (PU3UIECKOTO COAEpKAHMsI, B TOM YHUCIE MyOIMYHO MAeNaTh KpaTKUe COOOIICHHS O
pe3yibpTaTax MPOEKTOB WM YYEOHBIX HMCCIEIOBAHUN, MPU 3TOM TPAMOTHO HCIIOIB30BaTh W3YYCHHBIN
MOHATHIHBIN ammapat Kypca QU3UKH, COPOBOXKAATH BBHICTYIUICHHUE MTPEe3eHTAIINEH;

MPU  BBITIOJHEHWH YYE€OHBIX MPOEKTOB M WCCIENOBAHUNM paclpenessiTb OOs3aHHOCTH B Tpylmne B
COOTBETCTBMHM C IOCTABJICHHBIMU 33JadyaMH, CIEAUTH 32 BBINOJIHEHUEM IUIaHa JACMCTBUM, aJ€KBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAaJ B JCITCIBHOCTh TPYMMBI, BHICTPAaUBaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoHiy oOy4enus B 8 kJjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:
UCIOJIb30BaTh TMOHSATHUS: Macca W pa3Mepbl MOJEKyJ, TEIUIOBOe JABM)KEHHE aTOMOB M MOJIEKY,
arperaTtHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHE U aMOp(HBIE TeJa, HACHIIIEHHBI U HEHACBIIIIEHHBIN
map, BIQKHOCTb BO3AyXa, TeMIIEpaTrypa, BHYTPEHHsSI DHEPTUs, TEIJIOBOW JBUTATENb, dJIEMEHTapHBIN
ANEKTPUUYECKUIN 3apsiJl, SJIEKTPUUYECKOE MOJIe, MPOBOAHUKN U JAUDIEKTPUKH, TOCTOSIHHBIM 31EKTPUUYECKUI
TOK, MAarHUTHOE TIOJIE;



pa3nuyuath sBIEHUS (TEIJIOBOE pACIIMpEHHE U CXaThe, TeIulonepeaaya, TEIUIOBOE paBHOBECHE,
CMauuBaHHE, KaNWUIIPHBIE SIBICHUSA, MCIApEHUE, KOHJEHCALMs, IUIABJIEHUE, KpUCTAJIM3aLus
(oTBepaeBaHme), KUIIEHUE, TETUIONEpeaada (TErIONpPOBOHOCTh, KOHBEKIINS, U3ITYICHHE), dICKTPU3AIUS
T€J, B3aUMOJAECHCTBUE 3apsA0B, NEHCTBUS 3JEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECICTBHE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, 3JEKTPOMAarHUTHas MHAYKIUS) IO
ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOUINX JaHHOE (U3NUECKOe
SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (HU3MUECKUX SBJICHUI B OKPYXAlOIIEeM MHUpPE, B TOM 4YHCIE
¢dbusnueckue SBJICHHUS B NMPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KallWUISpHBIE SBJICHHS B NPUPOJE,
KpPUCTAJLJIBI B pUpoJie, n3nydenre ColHIa, 3aMep3aHue BOJA0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHeEs, CHera, J3JIeKTpUYeCKHEe SBJICHUS B arMocdepe, IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJsie 3eMiH, JApeid MONI0COB, POJIb MAarHUTHOTO MOJS AJIS JKU3HM Ha 3emiie, MOJIIPHOE
CHSIHME, TIPU 9TOM MEPEBOJIUTH NMPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICISATH CYIIECTBEHHbBIE CBOHCTBA
(npu3Haku) pU3NYECKUX SBICHU;

OINMCHIBATh HM3y4YCHHbIC CBOMCTBAa Tel W (U3UYECKUE SBICHUS, HCIONB3Ys (PU3MUECKUE BETUUYHUHBI
(TemriepaTtypa, BHYTPEHHSISI JHEpPrus, KOJMWYECTBO TEIUIOTHI, YAENbHAs TEIUIOEMKOCTh BEIIECTBA,
ylAenpHas TEIUIoTa IUIABIEHMS, YZENbHas TeIuloTa napooOpa3oBaHMs, YAENbHAas TEIUIOTAa CrOPAHUS
TOIUIKMBA, KOA((ULIKUEHT MOJIE3HOTO ACMCTBUS TEIJIOBOW MAalIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa,
ANIEKTPUYECKUH 3apsi]l, CUJIa TOKA, SJIEKTPUUECKOE HAIPSHKEHUE, COIIPOTUBIICHUE ITPOBOAHUKA, YAEIbHOE
COINPOTHUBIIEHUE BELIECTBAa, pabOTa M MOILIHOCTH 3JEKTPUYECKOr0 TOKa), MPHU ONUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUYECKUIA CMBICI HCIONB3YyEeMBIX BEIMYMH, O0O3HAUCHWsS W EIUHHIBI (Pr3HUecKux
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJITMUYHUHY C IPYTUMHU BETUUMHAMU,
CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBICHUS U MPOILECCHI, UCMOb3Ysl OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKONH TEOpPUM CTPOEHHUS BEUIECTBa, MPHUHIMI CYHEpHo3uluu mojeil (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s ydacTka IemH, 3akoH Jxoyms—
JleHma, 3aKOH COXpaHEHHsI YHEPTUH, IIPU STOM JIaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTU4YEeCKOE BHIPAKEHUE;

OOBSICHATh (PM3MUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYallMil MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHOCIEICTBEHHBIE CBA3HM, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKHUX I1aroB ¢ Onopoi Ha 1—2 U3y4yeHHBIX CBOWMCTBA (PM3MUYECKUX SIBIICHUH, PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIC 3a7a4l B 2—3 MEHCTBUS, UCTIONB3Ys 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIONINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud 3alMCBIBATH KPAaTKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI1 pEeUIeHMs] 3aJaud, BBIOMpPATh 3aKOHBI U (OpPMYJbl, HEOOXOAMMBbIE i €€ pelIeHMUs,
IPOBOJIUTh Pacu€Tbl M CpPaBHUBATh IOJyY€HHOE 3HAaueHUE (U3NYECKON BETUYMHBI C H3BECTHBIMHU
JAaHHBIMH;

pacrio3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PEIINUTh NMPH MOMOIIM (U3NYECKUX METOJIOB, HCIIOJIb3YS
OINMCAaHUE HCCIIEI0OBAaHUS, BBIICISTh MPOBEPSIEMOE MPEIIOII0KEHNE, OLIEHUBATh MPABUIBLHOCTh MOPSAIKA
IIPOBEJIEHUS UCCIIEIOBAHNS, IE€JIaTh BBIBOBL;

MIPOBOJUTD OTBITHI 110 HAOIIONEHNIO GU3NYECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tell (KanWJUISIpHbIE
SIBJICHHSI, 3aBUCUMOCTD JAaBJICHHS BO3]lyXa OT €ro o0bEMa, TeMIIEpaTyphl, CKOPOCTH MPOIECCa OCThIBAHUS
U HarpeBaHUs NpU M3IYYEHUM OT LIBETa H3JIydarouleil (morjouaromieil) MOBEpXHOCTH, CKOPOCTh
UCHApEHUs BOABI OT TEMIIEPATYpPbl >KUJIKOCTH M IUIOIIAAU €€ ITOBEPXHOCTH, IEKTpU3ALUA TNl H
B3alMOJICICTBUE AJIEKTPUUYECKUX 3apsSA0B, B3aUMOAECHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yallU3allMs
MarHUTHBIX TOJIE€W IOCTOSHHBIX MArHUTOB, JIEHCTBUS MAarHMTHOTO IOJS HA IPOBOJHHK C TOKOM,
CBOMCTBA DJEKTPOMAarHUTa, CBOWCTBA JJEKTPOIBUIATENsl MOCTOSHHOIO TOKa): (OpMYyIUpOBaThH
IpoBepseMbIe IPEANOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000PYI0BaHUS, ONMCHIBATh X0
omnbITa U (OPMYIHPOBATH BHIBOBL;

BBINIOJHATh TNPAMBIE HM3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOW BIAXKHOCTH BO3AYyXa, CHIBI TOKa,
HaNpPsDKEHUS € MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JNaTYMKOB (PU3NYECKUX BEIUYHUH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ YUETOM 331aHHON a0COIIOTHON MOTPEIIHOCTH;

MIPOBOANTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (DU3MUECKON BEIMYUHBI OT JPYroil ¢ HCIOJIb30BAHUEM
NPSMBIX U3MEPEHUH (3aBUCUMOCTh CONMPOTUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI, IIOLIa1 MONEPEYHOTOo
CEUEHHUs U YAETbHOTO CONPOTUBIIECHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK,



OT HANpPSDKCHHWs Ha IPOBOJHUKE, HMCCICNOBAaHUE IOCIEAOBATENBHOIO M IMAPAJUIENBHOIO COEAMHEHUMN
MIPOBOJIHUKOB): IUIAHUPOBATh HCCIEIOBaHME, COOMPATh YCTAHOBKY U BBINOJHATH HM3MEPEHHUS, CIEIys
IPEUIOKEHHOMY IUIaHy, (UKCUPOBaTh pPE3Yy/lbTaThl IOJIYYEHHOW 3aBUCUMOCTH B BHUAE TaOIMIl U
rpauKoOB, JeNaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAaHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BeIMUYMH (yJesbHas TEIUIOEMKOCTh BELIECTBa,
COIIPOTHBIICHUE MPOBOJHHMKA, PadOTa W MOIIHOCTH AJIEKTPUYECKOTO TOKA): IUIAHUPOBATH W3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAysl IPEAI0KEHHON HHCTPYKLIUHU, U BBIYUCIIATh 3HAUEHUE
BEJIMYMHBI;

co0Jr01aTh MpaBuiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
XapaKTepu30BaTh MPUHLUIIBI ACHCTBUSA U3YUYCHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OOPON Ha UX
onucaHus (B TOM YHUCIE: CHUCTEMA OTOIUIEHHS JOMOB, T'MTPOMETp, MapoBas TypOMHA, aMIIepMeETp,
BOJIETMETP, CYETUMK DJIEKTPUYECKOM SHEPruH, 3JIEKTPOOCBETUTENIbHBIE NPUOOpPHI, HarpeBaTelbHbIE
AJIEKTPONIPUOOPH!  (IPUMEPHI), AIIEKTPHUECKUE MNPEIOXPAHUTEH, 3JICKTPOMArHHUT, 3JIEKTPOIBHIaTENb
IIOCTOSIHHOT'O TOKA), UCIIOJIb3Ysl 3HAaHUS O CBOMCTBAX (PM3NYECKUX SBICHUN U HEOOXOAUMBIE (pU3HUECKHe
3aKOHOMEPHOCTH;

pacrio3HaBaTh IIPOCTbIE TEXHUYECKHUE YCTPOMCTBA U M3MEpUTENbHbIE MNPHOOpPHI IO CXeMaM |
CXEMaTU4YHBIM PUCYHKaM (PKUJKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETpP, JBUTraTEllb
BHYTPEHHEIO CrOpaHus, »3JEKTPOCKOI, PpeocTaT), COCTaBJIATh CXEMbl 3JEKTPUYECKUX Ierned ¢
[OCJIEIOBATENbHBIM U MapajUIeJIbHBIM COECJUHEHUEM 3JIEMEHTOB, pa3jindas YCIOBHBIE O0O3HAYEHUs
AJIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

NPUBOANTH TIpUMEpHl (HaXOIUTh HWHGPOPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
¢u3nyeckux 3HAHUM B IOBCEJHEBHOM JXKU3HU JUIl oOecrieyeHHs Oe30MacHOCTH IpHU OOpalleHHUU C
npubopaMH ¥ TEXHWYECKMMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbS M  COOJIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEICHUS B OKPYKAIOILLEN CPELE;

OCYILECTBIATh NMOMCK MH(pOpManuu (PU3MUECKOro cojaepkaHus B HTepHeTe, HA OCHOBE MMEIOIIMXCS
3HaHUH U MyTEéM CpaBHEHMs JONOJHUTEIbHBIX UCTOYHHUKOB BBIICIATh MH(DOPMAIUIO, KOTOpas SBJISETCS
IIPOTUBOPEYUBOM UM MOXKET OBITH HEOCTOBEPHOIL;

UCMOJb30BaTh IPHU BBINOJHEHUM YYE€OHBIX 3aJaHUN HAyYHO-IOMYJSPHYIO JUTEparypy (U3NYECKOro
coJiepKaHusl, CIPaBOYHbIE MaTepUaJIbl, pecypchl ceTu HTepHeT, BiIajeTh npuéMamMu KOHCIIEKTUPOBAHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALMHU U3 OJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO;

co3llaBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE cooOmeHus, 0000mas wuHpOpMaNH0 U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COJEp:KAHUSA, B TOM YHUCJIE MYOJINYHO MPEACTABIATh Pe3yabTaThl
MIPOEKTHON WJIM MCCIIEOBATEIbCKON AESITeNbHOCTH, NMPU 3TOM TPAMOTHO HCIOJb30BaTh H3YyUEHHBIH
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3eHTaLNeH;

IPU BBIMOJIHEHUH YYE€OHBIX IPOEKTOB M MCCIEAOBAaHUH (PU3MYECKUX TMPOILIECCOB paclpeesiTh
0053aHHOCTH B IPYyIIE B COOTBETCTBUU C MOCTABJIEHHBIMHU 33/1a4aMH, CIICAUThH 32 BBHIMOJIHEHUEM IUIaHa
JENCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKJAJ B AEATEIbHOCTH T'PYIIIBL,
BBICTPaNBaTh KOMMYHMKATHBHOE B3aUMO/IEHCTBHE, MIPOSIBIISASA TOTOBHOCTh pa3periaTb KOH(QIHUKTBHIL.

K xoHiy oOyuenust B 9 kiiacce mpeMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh IMOHSATHS: CHCTEMa OTCuéTa, MaTepualibHas TOYKa, TPAeKTOpPHUS, OTHOCHTEIbHOCTH
MEXaHUYECKOro JBWXEeHMs, nepopmanus (ynpyras, IUIacTHUYecKas), TpPEHHE, IIEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb M MEPerpy3Ku, LEHTP TSHKECTH, aOCONMIOTHO TBEPAOE TEJO, LIEHTP TAKECTH
TBEPJIOTO Teja, paBHOBECHE, MEXaHMUYECKHE KOJeOaHUs U BOJIHBI, 3BYK, MH(Pa3BYK H YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AallbHO30PKOCTH,
CIIEKTPBI UCITYCKaHHsI U TIOTJIONIEHUS, allb(a, OeTa- ¥ raMMa-u3IydeHus, U30TOIIbI, si/iepHasi SHEPreTUKa;
pasnuyath SBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBWXKEHHE, CBOOOJHOE NaJieHHe TeJ, PAaBHOMEPHOE JIBWXKEHHE IO OKPY)KHOCTH,
B3alMOJICIICTBHE TeJl, pEaKTUBHOE JBMKEHHE, KojebaTeabHOe IBUKEHUE (3aTyXalol[ie U BbIHYKCHHbIE
Kose0aHus1), pPe30HAHC, BOJHOBOE JIBWKEHHE, OTpPaK€HHE 3BYKa, MPSIMOJMHEHHOE pPacIpoCTpaHEeHHE,
OTpakeHUE U IMpPEeJIOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHUE CBETa, Pa3jIoKeHHE Oeloro cBera B
CIEKTP M CJOKEHHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETa, E€CTECTBEHHAs pPaJUOAKTUBHOCTB,



BO3HHUKHOBEHHUE JIMHEHUATOro CIEeKTpa U3ITYYSHHsI) 10 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUM B OKpyKalolleM Mupe (B TOM YHUCIE
¢usnveckue SBICHUS B NPUPOZAE: NPWIMBBI M OTJIMBBI, JBWXKEHHE IutaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE [JBUKEHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHUE 3BYKOB JKUBOTHBIMH, 3E€MIIETpPSACEHUE,
CeliCMUYeCKHEe BOJIHBI, I[yHaMHM, 9XO, I[BETa TeJ, ONTHYECKHUE SBICHHS B IMPHPOJE, OHOIOTHYECKOEe
NeiicTBHE  BUIUMOTO,  YyJIbTpa(UONETOBOrO W  PEHTICHOBCKOIO  M3JIY4YEHHH, €CTeCTBEHHBIH
palMOaKTUBHBINA (POH, KOCMHYECKHE JTyUYH, PaTUOAKTUBHOE U3TyYCHHUE IPUPOIHBIX MUHEPAJTIOB, ICHCTBHE
PaZMOaKTUBHBIX W3JIyYEHUN HA OpPraHu3M 4YeJOoBeKa), IPU TOM IEPEBOJUTH MPAKTHYECKYIO 3a/lady B
yueOHYI0, BBIACIATH CYIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SBIICHUM;

OINMCHIBATh HM3y4YCHHbIE CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIONB3YS (PU3HUECKUE BEITUYMHBI
(cpeaHsis 1 MTHOBEHHas CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JIBXKEHUH, YCKOPEHHE, IepeMelIeHHE,
MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHHSI, CHJIa YIPYTOCTH, CHJIa TSHXKECTH, YCKOpEHHE CBOOOIHOTO MaeHus,
BEC TeJa, UMITYJIbC TeNa, UMITYJIbC CHJIbl, MeXaHn4yeckasi paboTa U MOIIHOCTb, MOTEHLIMATIbHAS SHEPTUS
TeNa, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, TIOTCHIMAIbHAS SHEPTUs CKATON MPYKUHBI, KHHETHYECKas
SHEPrus, MOJHasi MeXaHW4ecKasi SHEPIusi, Iepro/l U 4acToTa KoJeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb IPEJIOMJICHUS CpeAbl), NpPU OINUCAHWM MPABUIBHO
TPaKTOBaTh (PUIUUYECKHI CMBICT HCHOJIb3YEMBIX BEJIUYUH, OOO3HAYCHHS W EIUHHIBI (U3NIECKUX
BEJIMYMH, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUYUHY C APYTUMH BEIMYMHAMH,
CTPOUTH rpapUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUECKUE SIBICHUS M TPOIECCHI, HMCIOIB3Ys 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIUU CUJI, MPHUHIMI OTHOCHUTEIHbHOCTU
Ianmnes, 3akoHbpl HpIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKCHUSI M TPEIOMIICHHS CBETa,
3aKOHBI COXPAaHEHHUs 3apsAJOBOIO M MAaCCOBOIO YHUCEN MPH SACPHBIX pEaKIHsIX, MpPU 3TOM JaBaTh
CIIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €TI0 MaTEMATHYECKOE BHIPAKECHHE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaI[Hil MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBsSCHEHHE U3 2—3
JIOTUYECKHUX IIaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SBIEHUH, (PU3MUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

pemiate pacuérHble 3afaud (OMHUpAIOLIMEecs Ha CUCTEMY M3 2—3 ypaBHEHHUH), UCHOJb3Ys 3aKOHBI U
dbopmyIbl, cBs3bIBaONIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJa4d 3alUCHIBAThH
KpaTKoe YCIIOBHE, BBISABIIATH HEJOCTAIOIIME WM U30BITOUHBIE JaHHbBIE, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOMMBIC ISl PEIIEHHS, POBOANUTE PACYETHI M OI[CHUBATH PEATHCTUYHOCTD MOTyYCHHOTO 3HAYCHUS
¢bu3nvecKoil BeTUUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIMA (U3UIECKUX METOJIOB, HCIIONIB3YS
OIMCaHME HCCIICOBAHUS, BBIICIATH MPOBEPsIeMOe MPEAINONoKEeHHE, OLIEHUBAaTh MPAaBUIIBHOCTh MOPsAKa
MIPOBE/ICHUS MCCIIEIOBAHNS, JIEIaTh BBIBOIBI, HHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUI U OIIBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WM (PU3MYECKMX CBOMCTB Ten (HM3yueHHe
BTOpOTO 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHHS SHEPTHH, 3aBUCUMOCTh TIepHoJia KoJeOaHUH TPy>KUHHOTO
MasiTHUKa OT MacChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJbIX KoJeOaHuH,
NPSIMOJIMHEHHOE PACIpOCTpAaHEHHWE CBETa, Pa3JIoKEHHE Oeloro cBera B CIIEKTP, M3yYCHHE CBOWCTB
n300pakeHUs] B IUIOCKOM 3€pKaje U CBOMCTB H300pakeHHMs NpeaMmera B coOuparoleil JMH3e,
HaOJI0ICHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3IYYEHHs1): CAMOCTOSITEIbHO COOMPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 0O0OpYIOBaHUS, OMHUCHIBATH XOJ OINbITA U €ro pe3ysbTaThl, (OPMYJIHPOBATH
BBIBOJIBI;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEpHUI0 MPSAMBIX U3MEPEHUH, ONpeeNss cpe/lHee 3HaueHIe U3MepsieMoi
BeNMMYUHBI ((DOKYCHOE paccTOsSIHUE COOMpAONIeH JTMH3BI), OOOCHOBBIBATH BBIOOP CIOCO0Aa HM3MEpPEHUS
(U3MepHuTETHHOTO MPUdOPa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYHMH C MCTIOJIH30BAHUEM TMPSIMBIX U3MEPEHUH
(3aBUCUMOCTb ITyTH OT BPEMEHHM INPH PAaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayalbHOW CKOPOCTH, Iepuoja
KoJIeOaHWH MaTeMaTHYECKOT0 MasTHHKA OT JUTMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAXEHUSI CBETa OT yrja
NaJIeHusl W yrja TpeloMIIEHHs OT yIJla MajeHus): IUIAHUPOBATh HCCIEIOBaHHME, CaMOCTOATEIbHO
coOmpaTh YCTaHOBKY, (PUKCHPOBAThH PE3yNIbTaThl TOJTYYCHHOW 3aBHCUMOCTH (PU3NYECKUX BEIMYHMH B BUIC
TabIUI ¥ TpaUKOB, AETaTh BEIBOBI M0 PE3yJIbTaTaM HUCCIIET0BaHMS;



IPOBOANTH KOCBEHHBIC M3MEPEHHs (PU3NYECKUX BEIWYHMH (CPeIHsSsI CKOPOCTh M YCKOPEHHE Teja INpH
PaBHOYCKOPEHHOM [IBM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, *KECTKOCTh NMPYXKHUHBI, KOI(PPUIHMESHT
TPEHHUs] CKOJNIBXKCHHUS, MeXaHWdeckas pabdoTa M MONIHOCTh, YacTOTa W MEpUoJ] KoJeOaHui
MaTeMaTHYECKOT0 M MPYKUHHOTO MasTHUKOB, ONTHYECKas CHja COOMpAroIieil JIMH3bI, paaloaKTHBHBIN
(GOH): IUIaHUPOBATh M3MEPEHHsI, COOMPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHSTH M3MEPEHUS,
clieysl TMPEUIOKEHHOW WHCTPYKIMHU, BBIYUCIATH 3HAUEHUE BEJIMYMHBI M aHAIM3MPOBATH MOJYYCHHBIC
PE3YNBTAThI ¢ YIETOM 3aJaHHOM NOTPEITHOCTH U3MEPEHUIT;

co0JII01aTh MpaBUiIa TEXHUKK OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3IuyaTh OCHOBHBIC NMPU3HAKM M3YYEHHBIX (DM3UUECKHX MOJENEH: MarepualibHas TO4YKa, aOCOJIOTHO
TBEPAOE TEJIO, TOUCUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JINH3A, TUIAaHETapHas MOJAETb aToMa, HYKJIIOHHAS
MOJIETIb AaTOMHOT'O SIpa;

XapaKTepHU30BaTh MPUHIUIIBI IEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHUCTB C OIOPOH Ha UX
OnucaHus (B TOM YHUCIE: CIUAOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa, 3XOJoT,
OYKH, TIEPHUCKOII, (oToanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOII, TO3MMETp, Kamepa BuibcoHa),
UCTIOJIB3Ys 3HAHUS O CBOMCTBAaX (PU3UUECKUX SABJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
UCIIOJIB30BATh CXEMBI M CXEMAaTUYHBIE PHUCYHKH M3yYEHHBIX TEXHMYECKUX YCTPOWCTB, M3MEPHTEIBHBIX
npuOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPU PEUICHUH y4eOHO-TIPAKTHYECKUX 3ajad, ONTHYECKUE
CXEMBI JUIsl IOCTPOSHHS N300paKEHHH B IIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;

NPUBOANTH TIpUMEpHl (HaXOMUTh HWHGOPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
¢u3MUeCKUX 3HAHWK B TOBCEIHEBHON XHM3HM Uil oOecnedeHus: O€30MAaCHOCTH IpH OOpalleHHu C
npubopaMH ¥ TEXHHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 3/J0pOBbS M  COONIOJNEHHS HOPM
9KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBIISITh TOUCK HWHPOpPMAIUU (U3UUECKOTO cojaepkaHus B VIHTEpHETe, CaMOCTOSATENBHO
bopMynupys TOMCKOBBIA 3alpoc, HAXOAWUTh WYTH OIPEAEICHUS JOCTOBEPHOCTH MOJTYyYCHHOU
nH(pOpMAIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX HICTOYHUKOB,;

UCIIOJIB30BATh NPU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JUTEPaTypy (U3UYECKOro
coZiep KaHusl, CIIPAaBOYHBIE MaTEPHAaJIbl, PeCypChl ceTH MHTepHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHYOPMALIUU U3 OJTHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIICHUS Ha OCHOBE MH(OPMAIMH W3 HECKOJIBKUX
UCTOYHHKOB (PM3MYECKOTO COJCp)KaHHs, ITyOJIMYHO TMPEJCTABIATh PE3YNbTaThl MPOSKTHOW HIIH
HCCIIEA0BATENBCKON 1E€ATEIBHOCTH, IIPU 3TOM T'PAMOTHO HMCIIOJIb30BaTh U3YYECHHBIN TOHATUNHBIN anmnapar
M3y4aeMoro paszena (pU3MKM M CONPOBOXAATh BBICTYIJICHHE MpPE3eHTalMed ¢ yuéToM ocoOeHHocTel
ayJMTOPUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMbl KonuuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
n/n Bcero| KonrposabHbie [TpakTryecKue 0bpazoBaTelbHEIE PeCypChl
paboThl paboThl

‘Pa:men 1. ®u3uka u e€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa

1.1 |®wusuka - Hayka 0 pUpoJe 2 || BBenuTe 3HaveHue || BBeauTe 3HavyeHue ||[[budnmuorexa [IOK
https://m.edsoo.ru/7f416194]]

1.2 | ®uznyeckue BeTUIHMHBI 2 | BBeAMTE 3HAYCHHE 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f416194]]

1.3 ||[EcTecTBeHHOHAYYHBIH METO] TIO3HAHUS 2 || BBEIUTE 3HAUCHHE 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f416194]]

‘HO6aBI/ITb CTPOKY

‘I/ITOFO 10 paszeny H 6 H

‘Pame.ﬂ 2. IlepBonayajibHble CBeICHHs 0 CTPOCHHH BeLIeCTBA

2.1 ||CtpoeHue BemiecTBa 1 || BBeauTe 3HaUeHUE || BBeauTe 3HaueHue ||[[ bubmmorexa [IOK
https://m.edsoo.ru/7f416194]]

2.2 |/IBr>keHHE M B3aMMO/ICHCTBHE YaCTHI] BEIICCTBA 2 || BBeIWTE 3HAYCHHE 1 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f416194]]

2.3 ||ArperarHble COCTOSIHUS BEUIECTBA 2 | BBeauTe 3HaueHHeE || BBenuTe 3HadeHue ||[[bubmmoreka [JOK
https://m.edsoo.ru/7f416194]]

‘I[O6aBI/ITB CTPOKY

‘I/IToro II0 pa3feiny H 5 H

‘Pamen 3. JIBH:KeHHUE M B3anMO/IelicTBHeE TeJl

3.1 |MexaHu4yeckoe TBUKECHHE 3 | BBeauTe 3HaueHUe || BBenuTe 3HadeHue ||[[bubmmorexka [JOK
https://m.edsoo.ru/7f416194]]

3.2 |Nuepuwms, Macca, MIOTHOCTh 4 | BBenmHuTE 3HAUYCHHE 1 [[BuGmmoTteka [IOK
https://m.edsoo0.ru/7f416194]]

3.3 ||Cuna. Bugsr cun 14 1 2 [[BubmmoTteka [IOK
https://m.edsoo0.ru/7f416194]]
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Ne HaumeHnoBanue pa3zienoB u TeM IpOrpaMMbl KonunuecTBo uacos DOnekTpoHHbIE (IUPPOBEIE)
n/m Beero|| KourponbHble I[IpakTuueckue obpasosatenbHbIe PeCypehl
paboThI paboThI
‘HOG&BI/ITB CTPOKY ‘
‘I/ITOFO o pazjaeny H 21 H ‘
‘Pa:men 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEl U ra3oB ‘
4.1 ||daBnenwme. [lepenava naBieHust TBEPABIMU TEIAMH, 3 || BBemuTe 3HaUeHME || BBeauTe 3HaueHue ||[[budmmoreka IIOK
KHUJIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194]]
4.2 ||/laBieHHE KUIKOCTH 5 || BBemuTe 3HaUeHHME | BBeauTe 3HaUueHUE ||[[bubanoreka [JOK
https://m.edsoo.ru/7f416194]]
4.3 ||ATMocdepHOe aBICHIE 6 | BBemuTe 3HAUCHME || BBeauTe 3HaueHue ||[[budmmoreka IIOK
https://m.edsoo.ru/7f416194]]
4.4 || eiicTBHe KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX 7 1 3 [[bubmuoteka [IOK
TEIOo https://m.edsoo0.ru/7f416194]]
‘HOG&BHTB CTPOKY ‘
‘I/ITOFO 0 pasaeny H 21 H ‘
‘Pamen 5. PaGoTa ¥ MOIIHOCTb. JHEpPrus ‘
5.1 |PaboTra u MOIIHOCTH 3 || BBemMTE 3HAUYCHHE 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f416194]]
5.2 |[[IpocThie MEXaHU3MBI 5 | BBemWTE 3HAYCHHE 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f416194]]
5.3 |MexaHnueckasi JHEPTH 4 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]
‘[[O63.BI/ITB CTPOKY ‘
‘I/ITOFO 10 pasjeny H 12 H ‘
‘21063BI/ITI) MOJYJb ‘
‘HO6aBI/ITI) pasmen ‘
‘PGSepBHOG BpeMsl H 3 H H ‘
(OBILEE KOJIMYECTBO YACOB IO IIPOTPAMME || 68 | 3 12 I |
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8 KVIACC

Ne HanmMeHoBaHuME pa3esioB U TEM MPOrPaMMBbI KonnyectBo yacos OnekrpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE
n/n Beero|| KourposbHbie [TpakTuuecKue pecypeel
paboThl paboThl

‘Pa:men 1. TenyioBLIE ABJICHUSA

1.1 ||CtpoeHnue u cBOMCTBA BEIIECTBA 7 BBEIMTE 3HAUYCHHE || BBeauTe 3HadeHHUe ||[[bubmuoreka [TOK
https://m.edsoo.ru/7f4181ce]]

1.2 ||TemoBsie mporecchl 21 1 5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4181ce]]

‘HOG&BHTB CTPOKY ‘

‘I/ITOFO 0 pasaeny H 28 H ‘

‘Pamen 2. DyIeKTpUYeCKHe H MATHUTHbIE SIBJICHHS ‘

2.1 ||[DnexTpuueckue 3apsabl. 3apsKEHHBIE Tela U UX 7 || BBeguTe 3HAUCHUE 1 [[bubmuoteka [IOK

B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce]]

2.2 |[IlocTOSTHHBIN IEKTPUICCKHUI TOK 20 1 7 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4181ce]]

2.3 ||MarHuTHBIE SABJICHUS 6 1 15 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f4181ce]]

2.4 | OnexTpoMarHUTHas WHIYKLUS 4 || BBenuTe 3HaYeHue || BBeauTe 3HaueHue ||[[bubmuorexa [HJOK
https://m.edsoo.ru/7f4181ce]]

‘HO6aBI/ITB CTPOKY ‘

‘I/IToro II0 pa3feiny H 37 H ‘

‘[[O63.BI/ITB MOJTYJTh ‘

‘[[O63.BI/ITB pazzen ‘

‘PezepBﬁoe BpEMs H 3 H H H ‘

JOBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 68 | 3 | 145 | |



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

9 KVIACC

Ne HaumeHnoBanue pa3aenoB v TeM IpOrpaMMbl KonuuectBo yacos OnexTpoHHbIe (1M poBbIe) 00pa3oBaTelbHbIC
n/n Beero|| KontposbHbie [TpakTruecKue pecypceel
paboThI paboThI
‘Pa:men 1. Mexannueckue siBJeHHUS
1.1 ||MexaHndeckoe IBUXEHUE U CIIOCOOBI €r0 10 || BBeguTe 3HAUEHUE 1 [[PubmuoTexa [JOK
OTHCAHHMSI https://m.edsoo.ru/7f41a4a6]]

1.2 |B3aumopeiicTBue Ten 20 1 3 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]

1.3 |3akoHBI cOXpaHEHHS 10 || BBeauTE 3HAYCHUE 3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a4a6]]

‘HO6aBI/ITb CTPOKY

‘I/ITOFO 10 paszeny H 40 H

‘Pame.ﬂ 2. MexannvecKkue Ko/1e0aHus M BOJIHBI

2.1 |MexaHn4yeckHe KoJieOaHus 7 || BBeIUTE 3HAUYCHHEC 3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a4a6]]

2.2 |[MexaHWYEeCKUE BOJHBI. 3BYK 8 1 3 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f41a4a6]]

‘[[O63.BI/ITB CTPOKY

‘I/IToro IO pa3feny H 15 H

‘Pa?.zle.ﬂ 3. DJIeKTPOMArHUTHOE T0J1e H 3JIeKTPOMATHUTHbIE BOJTHBI

3.1 ||DIeKTpOMArHUTHOE IMOJIE U DJIEKTPOMArHUTHBIC 6 || BBeOHMTE 3HAUCHHUC 2 [[BubmmoTteka [IOK

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

‘[[O63.BI/ITB CTPOKY

‘I/ITOFO 10 pasfeny H 6 H

‘Pasnen 4. CBeToBbI€ SIBJICHHUSA

4.1 ||3akoHBI pacIpOCTPaHEHHUs CBETA 6 || BBeaHTE 3HAUCHUE 2 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6]]

4.2 |JIuH3bl M ONTHYECKUE TPUOOPHI 6 || BBeUTE 3HAUCHUE 3 [[bubmanoreka LIOK
https://m.edsoo.ru/7f41a4a6]]
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Ne HaumeHnoBanue pa3zienoB U TeM IpOrpaMMbl KonunuecTBo uacos DnexTpoHHbIe (U POBEIE) 00pa3oBaTEIbHbIC
n/m Bcero| KonTtposnbHbIe [IpakTHyecKue peCYpChI
paboThl paboThI
4.3 |Pa3zmoxxeHue 6emoro cBeTa B CIEKTP 3 || BBeauTE 3HAUCHUE 2 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]
‘ﬂ06aBI/ITI> CTPOKY ‘
‘I/ITOFO 10 pasjeny H 15 H ‘
‘Pame.ﬂ 5. KBaHTOBbLIE AIBJICHUS ‘
5.1 |Hcmyckanue u mOrioeHne CBETa aTOMOM 4 || BBenuTE 3HAUYCHUE 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a4a6]]
5.2 ||CtpoeHune aTOMHOTO sijipa 6 || BBeauTe 3HAUCHUE 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]
5.3 | SlnepHble peakuu 7 1 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6]]
‘I[O6aBI/ITI) CTPOKY ‘
‘I/ITOFO 0 pasaeny H 17 H ‘
‘Pamen 6. lloBTOpHUTEIHHO-00001IAIOIINIT MOAYIb ‘
6.1 |[loBropenue u 00o0IIEHNE COEPKAHUS Kypca 9 || BBeaMTE 3HAUEHUE 2 [[bubmnoreka LIOK
¢busuku 3a 7-9 xaacc https://m.edsoo.ru/7f41a4a6]]
‘[[O63.BI/ITB CTPOKY ‘
‘I/IToro IO pa3feiny H 9 H ‘
‘[[O63.BI/ITB MOJTYJTh ‘
‘I[O6aBI/ITB pasuen ‘
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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

IHOYPOYHOE IINIAHUPOBAHME 110 ®U3UKE 9 KJIACC (3 yaca)

Ne | Tema Koa-so | K/P I/P Hara Hara DJIeKTpOHHbIe 1udpoBbIE
n/n 4acoB IJIAH dakr oOpa3oBaTejibHbIE pecypchl
1 Mexannyeckoe ABHKEHUE. MaTepuaibHas TOYKa 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/ff0ad474]]
2 Cucrema  oTcuyera. OTHOCUTEIBHOCTh ~ MEXaHW4ecKoro | 1 [[BubmunoTeka HOK
JIBHDKCHUS https://m.edsoo.ru/ff0ad19a]]
3 PaBHOMepHOE NpAMONIMHENHOE IBUYKEHUE 1
4 HepaBHoMepHOe mnpsiMosivHeliHOe aBmkeHue. Cpennss u | 1 [[bubnmoreka HOK
MI'HOBCHHAsI CKOPOCTh https://m.edsoo.ru/ff0ad8d4]]
5) [IpsmosinHENHOE PAaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE 1
6 CkopocTh MPSAMOJMHEHHOTO PaBHOYCKOPEHHOTO JBIKeHus. | 1 [[bubnuoTeka HOK
I'paduk ckopocTu https://m.edsoo.ru/ff0adb18]]
7 Jlaboparopnass pabora "OmpeneneHue ycKopeHHsS Tena mpu | 1 1
PaBHOYCKOPEHHOM JIBI>KEHUU MO HAKJIOHHOM mtockocTu"
8 CBobOoaHoe nanenue tei. OnbiTel [amwies 1 [[PubnmroTeka [HOK
https://m.edsoo.ru/ff0ae176]]
9 PaBHOMepHOE nBMkeHHE MO OKpyxkHocTu. Ilepuon m wacrora | 1
oOpateHus. JIuneitHas v yriaoBasi CKOPOCTH
10 | LleHTpOCTpEeMHUTEIHHOE YCKOPEHHE 1 [[bubnuoreka HOK
https://m.edsoo.ru/ff0ae612]]
11 | Ilepssiit 3akoH HetoToHa. BexTop cuitbt 1 [[BuGnmoTeka HOK
https://m.edsoo.ru/ff0ae72a]]
12 | Bropoii 3akoH Hetorona. PaBHozelicTByrOmas cuia 1 [[bubnuoreka HOK
https://m.edsoo.ru/ff0ae982]]
13 | Tpernii 3akoH Hetorona. Cymeprno3umust cui 1 [[bubnuoreka HOK
https://m.edsoo.ru/ff0aeb6c]]
14 | Pemenue 3a1a4y Ha mpuMeHeHHe 3aKOHOB HbroTOHA 1 [[BubmunoTeka HOK
https://m.edsoo.ru/ff0aeca?]]
15 | Cuna ynpyroctu. 3akoH ['yka 1
16 | Pemenue 3am1a4 o Teme «CHiia yrpyrocTm 1 [[BubmuoTeka [HOK
https://m.edsoo.ru/ffOaee28]]
17 | JIabopatopnas pabota «OnpeneneHue KeCTKOCTH TMPYKIUHBD) 1 1 [[BubmuoTeka HOK
https://m.edsoo.ru/ffO0af738]]
18 | Cwa TpeHus 1 [[BubmuoTeka HOK

https://m.edsoo.ru/ffOafa26]]
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19 | Pemenue 3amau no teme «Cuia TpeHUsD» [[PubnmoTeka HOK
https://m.edsoo.ru/ff0af8be]]
20 | JIaboparopuast paborta "Omnpenenenue KodpQPUIUEHTA TPEHUS [[bPubnmoTeka HOK
CKOJIbKEeHUs" https://m.edsoo.ru/ff0afb8e]]
21 | Pemenue 3amau no teme "3akonsl Hetorona. Cuna ynpyrocTH. [[bubnmoreka HOK
Cuna tpenus" https://m.edsoo.ru/ff0af044]]
22 | Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpEHHE
CBOOOJHOIO Ia/ICHUs
23 | Ypok-koHdpepeHius "J[BrkeHrEe TEN BOKPYT TPaBUTAIIMOHHOTO [[PubnmoTeka HOK
nenrpa (Conneunas cucrema). [anaktuku" https://m.edsoo.ru/ff0af5f8]]
24 | Pemenue 3amad no teme "CHia TSHKECTH W 3aKOH BCEMHUPHOTO [[BubmunoTeka HOK
TArOTCHHA" https://m.edsoo.ru/ff0af33c]]
25 | [lepBas kocMu4eckast CKOpocTb. HeBecoMOCTh 1 mieperpy3Ku [[bubmmoTeka HOK
https://m.edsoo.ru/ff0afe36]]
26 | PaBHOBecue MaTepualbHOW TOYKH. AOGCONIIOTHO TBEpPAOE TEIO.
PaBHOBecue TBEPIOTO TeJIA € 3aKPETNIEHHON OCHIO BpaIlleHUS
27 | MomenT cuibl. LleHTp TsDKecTH [[bubnuoTeka HOK
https://m.edsoo.ru/ff0b02b4]]
28 | Pemenue 3amay o reme "MomeHT cuibl. LlenTp TspkecTn" [[bubnuoTeka HOK
https://m.edsoo.ru/ff0b0408]]
29 | IloaroToBka K KOHTPOJBbHOI pabore mo Teme "MexaHuueckoe [[bubmnoreka HOK
nBrKeHue. B3anmoeiictBue Ten" https://m.edsoo.ru/ffOb06ec]]
30 | KonrponbHas pabora mo Teme "MexaHHYECKOe JBI)KEHHE. [[bubmnoreka HOK
BsaumoneiictBue Ten" https://m.edsoo.ru/ffOb07fa]]
31 | Umnynbe tena. Ummynbe cuiibl. 3aKOH COXpaHEHUs] UMITYJIbCa. [[bubanoreka HOK
VYrpyroe u HeyIpyroe B3auMoIeiCTBHE https://m.edsoo.ru/ff0b096c¢]]
32 | Pemenue 3a1a4 o teme "3aKOH COXpaHEHUs] UMITyJIbca"
33 | Vpok-koH(pepeHuuss "PeakTHBHOE JABWXKEHHME B NPUPOAE H [[bubmnoreka HOK
TeXHUKE" https://m.edsoo.ru/ff0b0a84]]
34 | Mexanuueckasi paboTa ¥ MOIITHOCTh [[BubmnoTeka HOK
https://m.edsoo.ru/ffOb0db8]]
35 | PaboTa cuiibl TSXKECTH, CUIIBl YIPYTOCTH U CUIIbI TPEHHSI
36 | JlJabopartopHas paborta «OmpeneneHue pabOTHI CHIIBI TPECHHS
IpU PpPAaBHOMEPHOM JIBIDKEHUHM Tella IO TOPU30HTAIBHON
TTOBEPXHOCTI
37 | Cs3b 2Hepruu U paboTsl. [loTeHnnanbHas SHeprus [[bubanoreka [HOK
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https://m.edsoo.ru/ff0b0c32]]

38 | Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPT U
39 | 3akoH COXpaHEHUS YHEPTHH B MEXaAHUKE [[PubnmoTeka HOK
https://m.edsoo.ru/ffOb12fe]]
40 | JIabopatopHas pabota «l3ydeHue 3aKOHa COXPAHCHHS [[bPubnmoTeka HOK
SHEPTHI» https://m.edsoo.ru/ff0b1858]]
41 | KonebarenbHOE IBUKEHUE U €TI0 XapaKTEPUCTUKU [[bubnmoreka HOK
https://m.edsoo.ru/ff0b20f0]]
42 | 3aryxatomme kosnebanus. Bernyxaennsie konebanus. Pesonanc
43 | MaremaTnu4ecKuil ¥ IPYKUHHBIN MasTHUKH [[BubmunoTeka LHOK
https://m.edsoo.ru/ff0b197a]]
44 | Ypok-uccieqoBaHue «3aBUCUMOCTb IE€pHOJa KOJeOaHU OT
KECTKOCTHU MPYKUHBI U MACCHI TPYy3a»
45 | IIpeBparienue sHEPTrUU MIPU MEXAHUYECKUX KOJIEOAHUAX [[PubnmroTeka HOK
https://m.edsoo.ru/ffOblaec]]
46 | JJabopatopHas pabora «OmpenelieHHe 4YacTOThl W TEpHOIA [[PubnmroTeka [HOK
KOJICOAHHI TPY)KUHHOTO MasSTHUKA https://m.edsoo.ru/ff0b197a]]
47 | JJabopatopHasi pabora «[IpoBepka HE3aBHCHMOCTH IE€pHOJA [[PubnmroTeka HOK
KOJIeOaHMIA Tpy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b21fe]]
48 | Mexanndeckue BOJHBL CBOWCTBA MEXaHWYECKHX  BOJIH.
ITpoonpHbIE U IOTIEPEYHbIE BOJTHBI
49 | Ypok-koHpepernus "MexaHHYECKHE BOJHBI B TBEPAOM TEIIE.
CeiicMnueckue BOJIHbBI"
50 | 3Byk. PacnpocTpanenue u oTpakeHUE 3ByKa
51 | Ypok-uccnenoanue '"HaOmromenue 3aBUCHMOCTH — BBICOTHI
3BYyKa OT YacTOTHI"
52 | 'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHUN PE30HAHC [[bubnuoreka HOK
https://m.edsoo.ru/ffOb23ca]]
53 | Ypok-koH(pepenus "YapTpazByk W WHOPa3BYK B NPUPOAE H [[bubnuoreka HOK
TEeXHHKE" https://m.edsoo.ru/ff0b25f0]]
54 | IlogrotoBka K KOHTPOJIBHOM paboTe 1o Teme "3aKOoHBI
coxpaHeHus. MexaHndeckue KoieOaHus U BOJTHBI"
55 | Kontponbaast pabora mo Teme "3aKOHBI COXpaHEHUS. [[BubmuoTeka HOK
Mexannueckue KoueOaHus ¥ BOJTHBI" https://m.edsoo.ru/ffOb2abe]]
56 | DiekTpoMarHuTHOE MoJe. DIEKTPOMATrHUTHBIC BOJIHBI
57 | CBoiicTBa 2JEKTPOMArHUTHBIX BOJIH [[BubmuoTeka [HOK
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58 | Ypok-konpepennusa  "lllkama  SIEKTPOMArHUTHBIX  BOJIH. [[BubmuoTeka LHOK
Vcnionp30BaHuE 3JCKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U" https://m.edsoo.ru/ff0b2c6c¢]]
59 | Ypok-uccnenoanue "M3ydeHue CBOKMCTB 3JIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO MOOMJIBHOTO TeneoHa"
60 Pemienue 3agau  HaA ompeieneHME YACTOThl W JIJIMHBI [[BubmuoTeka HOK
AIICKTPOMArHUTHOW BOJIHBI https://m.edsoo.ru/ff0b31d0]]
61 | DmekTpoMarnuTHas npupoaa cBera. CKOpoCcTh  CBeTa. [[BubmuoTeka HOK
BosiHoBbIE CBOICTBA CBETA https://m.edsoo.ru/ff0b3658]]
62 | Ucrounuku cBeta. IIpsmonnHEHOE pacmpocTpaHEHHUE CBETA. [[BubmuoTeka HOK
3armennst Conana u JIyHbl https://m.edsoo.ru/ff0b38c4]]
63 | 3akoH oTpaxkeHus cBeTa. 3epkaina. Pemenue 3amau  Ha [[bubnuoTeka HOK
PUMEHEHHE 3aKOHA OTPa)KEHUS CBETa https://m.edsoo.ru/ffOb3aea]]
64 | IIpenomienue cBeTa. 3aKOH PETOMIICHUS CBETA [[PubnmroTeka HOK
https://m.edsoo.ru/ffOb3c5c]]
65 | I[lomHOe BHYyTpeHHEE OTpaxkeHWe cBera. Vcrmonbp3oBaHUE
MIOJIHOTO BHYTPEHHETO OTPaKEHUS B ONTHYECKUX CBETOBOJAX
66 | JlJaGoparopuast pabora "McciemoBaHwe 3aBUCHMOCTH YTIJia
MPEIOMIICHUSI CBETOBOTO Jiyda OT yIja MaJeHus Ha TpaHulle
"Bo3Myx-cTeKino""
67 | Ypok-xkoHdpepeHnius "Mcrnonb3oBaHHE MOIHOTO BHYTPEHHETO [[bubnuoTeka HOK
OTPaKEHHMSI: CBETOBO/IbI, ONITHKOBOJOKOHHASI CBSI3h" https://m.edsoo.ru/ff0b3f2c]]
68 | JImazpl. OnTHYecKas cuja JIMH3BI [[BubmnoTeka HOK
https://m.edsoo.ru/ff0b444a]]
69 | [TocTtpoenne n300pa’keHUi B IMH3AX [[bubanoreka HOK
https://m.edsoo.ru/ff0b4206]]
70 | JIaboparopHas pabota "Omnpeznenenue GOKYCHOIO pacCTOSHUS U [[bubanoreka HOK
OINITHYECKOM CHIIBI COOMparomIeit TUH3bI" https://m.edsoo.ru/ffOcOa7e]]
71 | Ypok-koHpepeHnus "Ontuyeckue JIMH30BbIe MPUOOpPH" [[bubnuoreka HOK
https://m.edsoo.ru/ff0b4684]]
72 | I'ma3 xak onTH4YecKas CUCTeMa. 3peHue
73 | Ypok-koHpepenuuss "Jlepextsl 3penus. Kax coxpaHuTh [[bubanoreka [HOK
3penue" https://m.edsoo.ru/ffOc0f4c]]
74 | Paznoxenue Oemoro cBera B croekTp. OmnbiTel HploTOHA. [[BubmuoTeka HOK
Cr0eHune CIeKTpaibHbIX BeTOB. Jlucmepceus cBera https://m.edsoo.ru/ffOc0e2a]]
75 | JIaboparopHas pabota "OnbIThl O PA3I0KEHHUIO OEJIOr0 CBETA B
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CIICKTPp U BOCHPHUATUIO IBETA IMPECAMCTOB IMPU HUX Ha6JHOI[eHI/II/I
yepe3 IIBETOBbIC PHIBTPHI"

76 | Ypok-npaktukyM "BOJHOBBIE CBOICTBa CBETa: JIUCIIEPCHS, [[bPubnmoTeka HOK
uaTepbepenims u audpaxips” https://m.edsoo.ru/ff0c12a8]]
77 | OnbiTel Pesepdopa u mmaneTapHas MOJIENb aTOMa
78 | [loctynatel bopa. Moaens aroma bopa [[BubmuoTeka LHOK
https://m.edsoo.ru/ff0c144c]]
79 | Ucniyckanne W TOTJIONMIEHWE CBeTa aToMOM. KBaHTHI. [[BubmuoTeka HOK
JluHenWvarTbie CICKTPBI https://m.edsoo.ru/ff0c1550]]
80 | Ypok-npaktukyMm "HabmrogeHue cCieKTpoB UCIycKaHus" [[BubmuoTeka LHOK
https://m.edsoo.ru/ff0c1672]]
81 | PaagnoakTuBHOCTH U €€ BUIBI [[BubmnoTeka LHOK
https://m.edsoo.ru/ff0c18ac]]
82 | Ctpoenue aromHoro spa. HykionHas Moenb [[PubnmroTeka [HOK
https://m.edsoo.ru/ffOclal4]]
83 | PaguoaktuBHBIC NpeBpamieHus. M30Toms [[PubnmroTeka HOK
https://m.edsoo.ru/ffOclb4a]]
84 | Pemenue 3aymau o teme: "PannoakTuBHbEIC IpeBpameHus”
85 | Ilepuon momypacnana [[bubnuoTeka HOK
https://m.edsoo.ru/ff0c2126]]
86 | Ypok-koH(pepeHuus "PaguoakTHUBHBIE M3JIydyeHHs] B IMPHUPOJIE, [[bubmnoreka HOK
MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c1c58]]
87 | Slnepubple peaknuM. 3aKOHbl COXpPAHEHHs 3apsAOBOTO U [[bubmnoreka HOK
MacCOBOTO YHCE https://m.edsoo.ru/ffOcld7a]]
88 | DHeprus cBs3u aTOMHBIX sijiep. CBs3b Macchl M SHEPIUU
89 | Pemenue 3anau o teme "SnepHsie peakun" [[bubmnoreka HOK
https://m.edsoo.ru/ff0c1e88]]
90 | Peaknuu cunTe3a u aenenus saep. Mcrounuku sHeprun ConHua
U 3BE3]
91 | Vpok-xoHdepenuuss  "Snepnas  sHepreruka.  JledcTBuA [[bubanoreka HOK
paIOaKTHBHBIX U3JYYECHHUI HA KUBBIC OPraHU3MBbI" https://m.edsoo.ru/ff0c223e]]
92 | [loaroroBka K KOHTPOJIbHOM pabote 1o TEME
"OneKTpOMarHUTHOE  Moje.  DJIEKTPOMArHUTHbIE  BOJIHBI.
KBanToBsbie siBieHus"
93 | KontponmpHast pabora 1o Teme "DJICKTPOMarHWUTHOE IIOJIE. [[bubnroTeka [HOK

DneKTpoMaruuTHbIe BOJIHBL. KBaHTOBBIE siBIeHUS"

https://m.edsoo.ru/ff0c245a]]
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94 | IloBropenue, ob6o6Omenue. JlaboparopHbie paboTel MO Kypcy | 1 1 [[PubnmoTeka [HOK
"Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0c2572]]
95 | IloBropenue,  o0oOmenue.  Pemenme  pacdetHpix  u |1 [[bPubnmoTeka HOK
KayeCTBEHHBIX 3a/a4 110 TeMme "TeroBsie mporuecco” https://m.edsoo.ru/ff0c2a22]]
96 | IloBropenue,  o0oOmenue.  Pemenume  pacdetHpix  u |1 [[PubnmroTeka HOK
KadecTBeHHBIX 3a1a4 1mo Teme "KIIJ[ TemoBbix asuratencii” https://m.edsoo.ru/ff0c2b30]]
97 | [loBropenme,  oOoOmenue.  Pemenume  pacuetHpix  u |1 [[bubnmoreka HOK
KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] anmexkTpoycTaHoBOK" https://m.edsoo.ru/ff0c2c52]]
98 | IloBropenue, ob6obOmenue. Jlaboparopueie paboTel MO Kypcy | 1 1 [[PubnmoTeka HOK
"CBETOBBIC SIBIICHHS" https://m.edsoo.ru/ff0c2d6a]]
99 | IloBTopenue, obobmeHue. Pabora ¢ Tekctamu 1o Teme "3akoHbl | 1 [[PubnmroTeka [HOK
COXpaHCHHS B MEXaHHUKE" https://m.edsoo.ru/ff0c2e82]]
100 | [ToBTopenue, o6oOmenne. PaGora ¢ Tekcramu 1o Teme | 1 [[PubnmroTeka [HOK
"KosebaHus 1 BOJIHBI" https://m.edsoo.ru/ff0c3044]]
101 | IToBTopenme, o6oOmeHnue. Pabora ¢ Tekctamu 1o Teme | 1
"CBeToBbIC sIBJICHUS"
102 | IToBTopenmne, o6oOmenue. Pabora ¢ Tekctamu 1o Teme | 1
"KBanToBas u sinepHas ¢puznka'
OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 102 27
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IHOYPOYHOE IINIAHUPOBAHME 110 ®U3UKE 9 KJIACC (2 yaca)

Ne | Tema Koa-so | K/P I/P Hara Hara DJIeKTpOHHbIe 1udpoBbIE
n/n 4acoB IJIAH dakr oOpa3oBaTejibHbIE pecypchl
1 Mexannyeckoe ABHKEHUE. MaTepuaibHas TOYKa 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/ff0ad474]]
2 Cucrema  oTcuyera. OTHOCUTEIBHOCTh ~ MEXaHW4ecKoro | 1 [[BubmunoTeka HOK
JIBHDKCHUS https://m.edsoo.ru/ff0ad19a]]
3 PaBHOMepHOE NpAMONIMHENHOE IBUYKEHUE 1
4 HepaBHoMepHOe mnpsiMmosivHeliHOe aBkeHue. Cpeansis u | 1 [[bubnmoreka HOK
MI'HOBCHHAsI CKOPOCTh https://m.edsoo.ru/ff0ad8d4]]
5) [IpsimosinHENHOE PAaBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHHUE 1
6 CkopocTh MPSAMOJMHEWHOTO PaBHOYCKOPEHHOTO JBHKeHUS. | 1 [[bubnuoTeka HOK
I'paduk ckopocTu https://m.edsoo.ru/ff0adb18]]
7 CBobOogHoe nagenue tei. OnbiTel [anmes 1 [[PubnmroTeka HOK
https://m.edsoo.ru/ff0ae176]]
8 PaBHOMepHOE nBmkeHHE MO OKpyxkHocTu. Ilepron m wacrora | 1
oOpateHus. JIuneitHas v yriaoBasi CKOPOCTH
9 LlenTpocTpeMUTENbHOE YCKOPEHHE 1 [[PubnmroTeka HOK
https://m.edsoo.ru/ff0ae612]]
10 | [epmsrii 3akon HeroToHA. BekTop crutbt 1 [[BuGnmoTexa HOK
https://m.edsoo.ru/ff0ae72a]]
11 | Bropoii 3akon Hetorona. PaBHozelicTByIOIIas cuia 1 [[bubnuoreka HOK
https://m.edsoo.ru/ff0ae982]]
12 | Tpernii 3akoH Herorona. Cymeprno3umust cuit 1 [[bubnuoreka HOK
https://m.edsoo.ru/ff0aeb6c]]
13 | Pemenue 3a1a4 Ha mpuMeHeHUE 3ak0HOB HproTOHA 1 [[BubmuoTeka HOK
https://m.edsoo.ru/ff0aeca2]]
14 | Cuna ynpyroctu. 3akoH ['yka 1
15 | Pemenue 3amay no teme «Cuiia ympyroctuy» 1 [[BubmuoTeka [HOK
https://m.edsoo.ru/ffOaee28]]
16 | Cwia TpeHus 1 [[BubmuoTeka [HOK
https://m.edsoo.ru/ffOafa26]]
17 | Pemenue 3amau o teme «Cuiia TpeHUS» 1 [[BuGmmoTeka [HOK
https://m.edsoo.ru/ffOaf8be]]
18 | Pemenue 3amau mo teme "3akoHbl HeroTona. Cuia ymnpyrocta. | 1 [[BubmuoTeka HOK

Cuna tpenus"

https://m.edsoo.ru/ff0af044]]
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Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHUE
CBOOOIHOTO TMaIEHU

20 | Pemenue 3amay o teme "Cuia TSHKECTH W 3aKOH BCEMHUPHOTO [[bPubnmoTeka HOK
TATOTCHUSA" https://m.edsoo.ru/ff0af33c]]
21 | IlepBas KocMu4eckas CKOpOCcTb. HeBecOMOCTh U meperpy3Ku [[bubnmoreka HOK
https://m.edsoo.ru/ff0afe36]]
22 | PaBHOBecue MaTepUaIbHOW TOYKU. AOCOIIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPOTO TeJa ¢ 3aKPEMIEHHOW OChIO BpAIICHUS
23 | MowmenT cunbl. LleHTp TshKRECTH [[BubmuoTeka HOK
https://m.edsoo.ru/ff0b02b4]]
24 | Pemenue 3ama4 o teme "MomeHT cuibl. LleHTp Tsbkectn" [[BubmunoTeka HOK
https://m.edsoo.ru/ff0b0408]]
25 | [logroroBka K KOHTPOJIEHOHM pabore mo Teme "MexaHu4deckoe [[BubmuoTeka HOK
nBrokenune. Bzanmoeiicteue Ten" https://m.edsoo.ru/ffOb06ec]]
26 | KontponbHas pabora mo Teme "MeXaHMUYECKOe [BHIKCHHE. [[bubnuoTeka HOK
BsaunmoneiictBue Ten" https://m.edsoo.ru/ffOb07fa]]
27 | Umnynsce tena. Ummynbe cuiibl. 3aKOH COXpaHEHUs] UMITyJIbCa. [[bubanoreka HOK
VYrpyroe u Heynpyroe B3auMoIeHCTBHE https://m.edsoo.ru/ff0b096c¢]]
28 Pemenue 3amau no reme "3akoH coXpaHEHUsI UMITyJIbCa"
29 | Mexanuveckasi paboTa ¥ MOIIHOCTh [[BuGnmoTexa HOK
https://m.edsoo.ru/ffOb0db8]]
30 | PaboTa cuiIbl TSDKECTH, CHIIBI YIPYTOCTH U CHIIBI TPEHHSI
31 | Ces3b sHepruu u padboThl. [loTeHnnanbHas sHeprus [[bubmnoreka HOK
https://m.edsoo.ru/ff0b0c32]]
32 | Kunernueckast sHeprus. TeopeMa 0 KHHETHYECKON SHEPTUU
33 | 3aKOH COXpaHEHUs YHEPTUHU B MEXAHUKE [[bubmnoreka HOK
https://m.edsoo.ru/ffOb12fe]]
34 | KosnebarenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU [[bubmnoreka HOK
https://m.edsoo.ru/ff0b20f0]]
35 | 3aryxatomue konebanus. BoiHyx1eHHble KoaeOanus. Pezonanc
36 | MaremaTHueCKUil U IPY>KUHHBIA MassTHUKA [[bubnuoreka HOK
https://m.edsoo.ru/ff0b197a]]
37 | IlpeBpateHre YHEPTHH MMPH MEXAHUICCKUX KOJICOAHUIX [[BubmuoTeka HOK
https://m.edsoo.ru/ffOblaec]]
38 | Mexannueckue BoyHBL ~CBOWCTBA MEXaHWYECKHX  BOJIH.

HpO,Z[OJ'IBHBIe 1 MOIICPCUHBIC BOJIHBI
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3Byk. PacnipocTpaneHue u oTpakxeHHE 3ByKa

40 | I'poMKOCTB 3BYyKa U BBICOTA TOHA. AKYCTHYECKUMA PE30HAHC [[BubmuoTeka HOK
https://m.edsoo.ru/ff0b23ca]]
41 | IlogrotoBka K KOHTpPOJIbBHOW paboTe mo Teme "3aKOoHBI
coxpaHeHus. MexaHndeckue KoJieOaHvsi U BOJTHBI"
42 | KontponpHast pabora mo Teme "3aKOHBI COXpPaHCHHS. [[BubmuoTeka LHOK
MexaHuueckue KojaeOaHus U BOJHBI" https://m.edsoo.ru/ffOb2abe]]
43 | DnexTpoMarHuTHOE 1oJse. DJIeKTPOMAarHUTHHIE BOJIHBI
44 | CBolcTBa 3EKTPOMArHUTHBIX BOJIH [[bPubnmoTeka HOK
https://m.edsoo.ru/ff0b2fe6]]
45 | Pemienne 3amady  Ha  ONpENEICHHUE YaCTOThl M JIJIMHBI [[PubnmroTeka HOK
AJIEKTPOMArHUTHOMN BOJIHBI https://m.edsoo.ru/ff0b31d0]]
46 | DnektpomaruutHas npupoaa cBera. CKOpOCTb  CBeTa. [[bubnuoTeka HOK
BosiHoBbIe cBOICTBA CBETA https://m.edsoo.ru/ff0b3658]]
47 | Ucrounuku cBeta. IIpsaMoiiMHEHHOE pacrpocTpaHEHHE CBETa. [[bubnuoTeka HOK
3armenust Conana u JIyHbl https://m.edsoo.ru/ff0b38c4]]
48 |3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3amady  Ha [[bubnuoTeka HOK
PUMEHEHHE 3aKOHA OTPa)KEHUS CBETa https://m.edsoo.ru/ffOb3aea]]
49 | IlpenomiueHue cBeTa. 3aKOH MPEIOMIICHUS CBETa [[bubnuoTeka HOK
https://m.edsoo.ru/ffOb3c5c]]
50 | IlomHoe BHyTpeHHee OTpaxeHue cBeTa. Vcmonb3oBaHue
MTOJIHOTO BHYTPEHHETO OTPAXEHUS B ONTHICCKUX CBETOBOJIAX
51 | Jlunzel. OnTHdeckas cuja JIMH3BI [[BubmunoTeka HOK
https://m.edsoo.ru/ff0b444a]]
52 | [Toctpoenne n300pa>keHU B JIMH3AX [[bubmnoreka HOK
https://m.edsoo.ru/ff0b4206]]
53 | I'ma3 xak ontudeckas cucremMa. 3peHue
54 | Paznoxenue Oemoro cBera B coekTp. OmnbiTel HpioToHA. [[BubmunoTeka HOK
Cr0eHne CIeKTpabHBIX BeTOB. Jlucmepceus cBera https://m.edsoo.ru/ffOcOe2a]]
55 | OnbiThl Pesepdopaa u mianerapHasi MOJIeNIb aTOMa
56 | Ilocrynater bopa. Monens aroma bopa [[BubmuoTeka [HOK
https://m.edsoo.ru/ffOcl44c]]
57 | Ucnyckanme W  TOTJIONMIEHWE CBeTa aToMoM. KBaHTHI. [[BuGmmoTeka [HOK
Jluneityareie CrIeKTPBI https://m.edsoo.ru/ff0c1550]]
58 | PannoakTHBHOCTP U €€ BUIBI [[BubmuoTeka HOK

https://m.edsoo.ru/ffOc18ac]]



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c18ac

59 | Ctpoenue aromHoro sapa. HykinonHas Mosenb 1 [[PubnmoTeka HOK
https://m.edsoo.ru/ffOclal4]]
60 | PaguoaktuBHBIC IpeBpaiieHus. M30Toms 1 [[bPubnmoTeka HOK
https://m.edsoo.ru/ffOclb4a]]
61 | Pemenue 3amau o teme: "PannoakTuBHbBIE peBpameHus " 1
62 | [lepmox momypacnana 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/ff0c2126]]
63 | Snmepuble peaknuu. 3aKOHBI COXpaHEHHWsS 3apsgoBoro u |1 [[BubmuoTeka LHOK
MacCOBOTO YHCEI https://m.edsoo.ru/ffOcld7a]]
64 | DHeprus cBsi3u aTOMHBIX A1ep. CBsI3b MacChl U DHEPTUH 1
65 | Pemenue 3ama4d o teme "SnepHbie peakun" 1 [[PubnmroTeka HOK
https://m.edsoo.ru/ff0c1e88]]
66 | Peakiuu cunresa u genenus saep. Mcrounuku suepruu Connna | 1
U 3BE3]
67 | KoutponpHass pabora mo Teme "DieKTpoMarHutHoe mosne. |1 [[bubnuoTeka HOK
DJIeKTpOMAarHuTHbBIC BOJHBI. KBaHTOBBIC sIBIICHUS" https://m.edsoo.ru/ff0c245a]]
68 | MroroBelil ypok 1
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IHOYPOYHOE IINTIAHUPOBAHMUE 110 ®U3UKE 9 KJIACC (1 yac)

Ne | Tema Koa-so | K/P I/P Hara Hara DJIeKTpOHHbIe 1udpoBbIE
n/n 4acoB IJIAH dakr oOpa3oBaTejibHbIE pecypchl
1 BBoaubIii ypox
2 Jlaboparopnass pabora "OmpeneneHue ycKopeHHs Tena mpu | 1 1
PaBHOYCKOPEHHOM JIBI)KEHUU M0 HAKJIOHHOM mtockoctu"
3 Jlaboparopnas pabota «OnpeneneHue KeCTKOCTU MPYKIUHBDY 1 1 [[bPubnmoTeka HOK
https://m.edsoo.ru/ff0af738]]
4 Jlaboparopnast pabota "Omnpenenenue xodpduimenta tpenus | 1 1 [[PubnmoTeka HOK
CKOJIbKEeHUs" https://m.edsoo.ru/ff0afb8e]]
5} Ypok-koHpepeHus "J[BukeHHE Te BOKPYT TPaBUTAIIMOHHOTO | 1 1 [[BubnuoTeka HOK
nentpa (Conneynas cucrema). ['anaktuku" https://m.edsoo.ru/ff0af5f8]]
6 Ypok-koH(pepeHnus "PeakTuBHOE IBMKECHHE B mpupone u | 1 1 [[BubnuoTeka HOK
TeXHUKe" https://m.edsoo.ru/ff0b0a84]]
7 Jlaboparopnas pabora «OrmpeneneHue pabOThl cuiibl TpeHus | 1 1
OpU pPaBHOMEPHOM JBIJKEHUH Tella M0 TOPU3OHTAIBHON
TTOBEPXHOCTH»
8 Jlaboparoprass pabora «M3yueHue 3akoHAa coxpaHeHus | 1 1 [[PubnmroTeka [HOK
SHEPTHID» https://m.edsoo.ru/ff0b1858]]
9 Ypok-uccnenoBanue «3aBUCUMOCTh Tiepuoja Kojebanuii ot | 1 1
KECTKOCTH MPYKUHBI M MACChI TPY3a»
10 | JlaGoparopuass pabora «OrmpemeneHue dYacTOThl W Tiepuona | 1 1 [[BubnmuoTeka HOK
Kosie0aHui MPYKUHHOTO MasITHUKAY) https://m.edsoo.ru/ff0b197a]]
11 | JIaGopatopuasi pabora «IIpoBepka He3aBUcHUMOCTH Tiepuona | 1 1 [[BubnmuoTeka HOK
KoJIeOaHUH Tpy3a, MOABEIIEHHOT0 K HUTH, OT MAacChl TPy3a» https://m.edsoo.ru/ff0b21fe]]
12 | Vpok-koH(pepenus "MexaHndyeckue BOJHBI B TBEpHOM Tene. | 1 1
CeiicMuueckue BOJIHbBI"
13 | Ypok-uccnenosanue "HaOmrogeHne 3aBUCHMOCTH  BBICOTHI | 1 1
3ByKa OT YacTOTHI"
14 | Ypok-koH(pepenuus "YabpTpazByk U MHOpPa3Byk B mpupozae u | 1 1 [[bubanoreka HOK
TeXHUKe" https://m.edsoo.ru/ff0b25f0]]
15 | Ypok-kondepenmuss  "llkama  37€KTpOMarHUTHBIX  BOJH. | 1 1 [[bubanoreka [HOK
Vcnonp30BaHne 3JCKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H" https://m.edsoo.ru/ffOb2c6c¢]]
16 | Ypok-uccnenoanue "M3ydeHue CBOMCTB 3JIEKTPOMArHuTHHIX | 1 1
BOJIH C TIOMOIILI0 MOOMIIHHOTO Tenedona"
17 | JJaboparopHasi paGora "VcciemoBanue 3aBUCMMOCTH yria | 1 1
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MNpCIOMJICHUS CBCTOBOI'O Jiyda OT YyIJjla HaJACHUA Ha I'PAaHUIIC
"Bo3yx-cTexno""

18 | Ypok-koudepenmus "Mcmonb30BaHHE TOIHOTO BHYTpeHHero | 1 1 [[bPubnmoTeka HOK
OTPaKCHHMSI: CBETOBO/IbI, OIITHKOBOJOKOHHAS CBS3h" https://m.edsoo.ru/ff0b3f2c]]
19 | Jlaboparopuas padota "Onpenencaue GoKyCcHOTo paccTossHus u | 1 1 [[PubnmroTeka HOK
OIITHYECKOM CHIIBI COOMpArOIeii TUH3BI" https://m.edsoo.ru/ffOcOa7e]]
20 | Ypok-koudepenius "OnTudeckue JINH30BbIE MPUOOPH" 1 1 [[bPubnmoTeka HOK
https://m.edsoo.ru/ff0b4684]]
21 | Ypok-xkondepenuust "Jlepextsl 3penus. Kax coxpanuts | 1 1 [[bubnmoreka HOK
3penue" https://m.edsoo.ru/ff0c0f4c]]
22 | JIaboparoprast pabota "OMBITE IO pa3ioXeHuio Oenoro ceera B | 1 1
CIIEKTP W BOCIPHATHIO IIBETA MPEIMETOB NPU WX HAOIIOICHUH
gyepe3 IBETOBBIC PHIIBTPHI"
23 | Ypok-npaktukyM "BonHOBBIE CBOiicTBa cBeTa: aucrepcus, | 1 1 [[bubnuoTeka HOK
uHtepdepenims u qudpaxims” https://m.edsoo.ru/ff0c12a8]]
24 | Ypoxk-npaktukyM "Habmtoneane CrieKTpoB HCITyCKaHus " 1 1 [[bubmmoTeka HOK
https://m.edsoo.ru/ff0c1672]]
25 | Ypok-koHpepeHius "PannoakTuBHBIC M3IIydeHUs B mpupoje, | 1 1 [[PubnmroTeka HOK
MEIUIUHE, TEXHUKE" https://m.edsoo.ru/ff0c1c58]]
26 | Ypok-xkoHdepenius  "Snepnas  osHepretmka.  JlelictBus | 1 1 [[BubmuoTeka HOK
PaJlnOAKTUBHBIX M3JIy4YE€HHUH Ha )KUBbIE OpraHu3Mbl" https://m.edsoo.ru/ff0c223e]]
27 | [loBropenme, obobOmenue. JlabopaTopHble pabOTH MO Kypey | 1 1 [[bubnuoreka HOK
"BzanmonericTBue Ten" https://m.edsoo.ru/ff0c2572]]
28 | [loBropenme, obobOmenue. JlabopaTopHblie pabOTH MO Kypey | 1 1 [[bubmmoTeka LHOK
"CBeTOBBIC SIBIICHHS" https://m.edsoo.ru/ff0c2d6a]]
28 | [logroroBka k 3anmure npoekta «IIprnbop cBOMMHU pyKamm»
29 | IloxroroBka k 3ammmre npoekTa «I[Ipubop cBouMH pyKamm»
30 | [NoxmroroBka k 3ammre npoekTa «I[Ipubop cBOMMH pyKamm»
31 | Bammra poekta «I[IpubOp CBOMMHU pyKaMm»
32 | 3ammra npoekTa «IIpnbop CBOUMHU pyKamm»
33- | pe3seps
34
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AHHOTaNUA

B mkone ¢usmka paccmaTpuBaeTcs Kak OJUH M3 IMPEIMETOB, BBINOJHSIONIMX HE TOJBKO MO3HABATEIbHYIO, HO TAaK)K€ PAa3BUBAIOLIYI0 M BOCIHUTHIBAIOIIYIO
¢bynkuun. «Pu3nka» — CHCTEeMOOOpa3yoUii y4yeOHbI MpeaMeT i MpeaMeTHOR oOmacth «EcTecTBeHHOHAy4YHBIE MPEAMEThI», MOCKOJIBKY (u3nueckue
3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMHUEH, Ouosoruei, actpoHomueil u ¢usndeckoi reorpadueii. Mcmnonb3oBaHue U akKTHUBHOE
NpUMEHEHHE (PU3MYECKUX 3HAHWWA ONpPEIeNMIO XapakTep W OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTMH B cdepe PHEpPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, TOJIyYE€HHUsI HOBBIX MaTEpUajOB C 3a/JlaHHBIMH cBoWcTBaMU U Jp. be3 ¢usuku Obulo Obl HEBO3MOXKHBIM CaMO MOSIBICHHE HH(OPMAIMOHHBIX
TEXHOJIOTUH, JJaBUHOOOpa3HOE Pa3BUTHE BBIYUCIUTEILHOW TEXHUKH. B KauecTBe IIKOIBHOTO mpeamera (pu3rka BHOCHT OCHOBHOW BKJIaJ B (hOpMUPOBaHUE
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa LIKOJIBHUKOB U MPEAOCTaBiseT Hanbosiee sCHble 00pa3ibl MPUMEHEHHI HAYYHOIO METO/a MO3HaHUs, TO €CTh crocoda
MOJTyYeHHUs JOCTOBEPHBIX 3HAHUI 00 OKpyxaromem mupe. Hakoner gusmka — 3To mpeaMer, KOTOPbIi HapsiLy ¢ JPYTUMHU €CTeCTBEHHOHAYYHBIMU MIPEIMETaMHU,
JOJHKEH JaTh MIKOJIbHUKAM MPEACTaBIeHUE 00 YBIEKAaTEeIbHOCTH HAYYHOT'O UCCIICOBAHMS U PAJIOCTH CAMOCTOSATEILHOTO OTKPBITUSI HOBOT'O 3HAHUS.
3aHATHUS TPEICTABICHBI B BUC MPAKTUYECKUX M IKCIEPUMEHTAIBHBIX paboT. B ocHOBe Kypca pa3zHOoOOpa3HbIe IKCIEPUMEHTHI U MCCIEI0BAHUS (PH3HMUECKUX
SIBJIGHUH ¥ 3aKOHOB, KOTOPBIE MOTYT IIPOBECTHU IMOJI PYKOBOJACTBOM YUYUTEIIS U CAMOCTOSITENbHO oOyvatomuecs 13-15 mner.
1. ITosicHUTe/ILHASA 3aNHCKA
[IporpamMma Kypca Mo HampaBlIeHUIO OOLICMHTEIUIEKTYalIbHOE Pa3BUTHE JIMYHOCTU «IKCIEpUMEHTanbHas (u3nuka» A 9 KiIaccoB SIBISETCS aBTOPCKOM
porpaMMoii, paccuntana Ha 34 gaca (1 gac B HeZlen0) u pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMCHTAMH
- GdenepanbHblii 3aKk0H 0T 29.12.2012 N 273-03 "O6 obpazoBannu B Poccuiickori Denepanun';
- OcHoBHasg oOpa3oBarejbHas MPOrpaMMa OCHOBHOTO O0IIEro oOpa3oBaHUS MYHHUIIMIIAIHHOTO OIOJKETHOTO 00pa3oBaTelIbHOTrO yupexaeHus «CpemHss
obmieoOpaszoBarenbHast mkonaNe2» r. Apryna umenu ['epost Poccun Kantu AGaypaxmaHoBa.

ObyyeHne ocylecTBAAETCA NpU noadepke LleHTpa 06pa3oBaHMA eCTECTBEHHO-HAYYHOM HanpPaBieHHOCTM «ToYKa pOCTa», KOTOPbIA CO34aH ANA PasBuUTUA Y
06yyaloLMXCA eCTeCTBEHHO-HAYYHOM, MaTemMaTMYeckoin, MHGOPMALMOHHOW rPaMOTHOCTH, GOPMMPOBAHUA KPUTUYECKOTO M KPEATUBHOIO MbilUeHUs, COBEePLUIEHCTBOBAHMS
HaBbIKOBECTECTBEHHO-HAYYHOMHANPaBNEHHOCTM, aTaKKeANANPAKTUIECKOMOTPAbOoTKM yuebHOro maTepuana no yuebHomy npeamety «Pusmkan.

BHeypoyHasa aeaTenbHOCTb ABASETCA COCTABHOM YacTbio 06pa3oBaTesIbHOro NpoLecca 1 ogHoM 13 Gopm opraHmMsaumm cBoboLHOro BpemeHn obyyatowmxca. B pamkax
peanusauymn ®roc OO0 BHeypouHan AeATeNbHOCTb — 3TO 06pasoBaTeNbHaA AeATE/NbHOCTb, OCYWEeCcTBAfsemMan B GOpMax, OTMYHBIX OT YPOYHON CUCTEMbl 0BydYeHuA, U
Hanpae/ieHHAsA Ha OOCTUXKEHME MaHUPYEMbIX Pe3y/IbTaTOB OCBOEHUs 06pa30oBaTe/IbHbIX MPOrPamMM OCHOBHOTO 0bLero obpasosaHusa. Peanvsauus paboyeli nporpammel
3aHATUI BHEYPOYHOW AeAaTenbHOCTU No ¢u3nKe «Pu3MKa B 3af4avax M IKCMEPUMEHTAxX» CnocobcTByeT O6LLEeUHTENeKTya/lbHOMY HanpaB/ieHUIO Pa3BUTUIO JIMYHOCTM
obyuyatowmxca 9-x Kn1accos.

AKTYaJIbHOCTh

denepanbHbIii rOCYAapCTBEHHBIN 00pa3oBaTeNbHblil CTaHAapT 0CHOBHOTO o6mero oopazoBanus (PI'OC OOO) HalenMBaeT COBPEMEHHYIO LIKOIY Ha Pa3BUTHE
UCCIIEI0OBATENIbCKUX YMEHUH O0y4aroIMXCsl, OPraHU3alUI0 IPOEKTHON JEATENbHOCTH IIKOJIbHUKOB, HHTETPALMI0 YPOUHBIX M BHEYPOUHBIX (opM paboTsl. B
IPOEKTE KOHIETIUH Pa3BUTHs 00pa3oBaHus 10 (PU3MKE pacCCMOTPEHBI TEOPETUUECKUE OCHOBBI, COAEPIKaHUE, METOABI U TEXHOJIOTHIO OpraHU3aluy BHEYPOUHOM
IIPOEKTHON [JEATEIBHOCTH YYaIllUXCS OCHOBHOMW INIKOJIBI, HAIIPaBICHHONM HAa COBEPIICHCTBOBAHUE JKCIIEPHMMEHTAIBHOW COCTABISAIONICH HIKOJBHBIX YPOKOB
bu3uKy.



Hcxons u3 uaen HEeNpepbIBHOCTH €CTECTBEHHOHAYYHOTO 00pa30BaHUs U OPHUEHTHUPYACh Ha CTPYKTYPY COJAEp>KaHUsS LIKOJIBHOro 0O0ydeHus (u3MKe, TaHHBINA
KypC TO3BOJISIET Pean30BaTh MPUHIIMIT PA3BUBAIOLIETO OOYUYEHHUS HA OCHOBE CUCTEMHO-/IEATEIIbHOCTHOTO MOJIX0/1a, KOTOPBIH MO3BOJISIET peali30BaTh Pa3BUTHE
JUYHOCTH YYaIl[erocsi Ha OCHOBE OCBOCHHS YHUBEPCATIbHBIX YUEOHBIX NEHCTBHI, MO3HAHUS U OCBOCHUSI MUPA.

OOpasoBarenbHasi JeSITEILHOCTh U y4eOHOE COTPYIHUYECTBO B XOZE M3YUYCHHS Kypca CIYKUT JOCTHXKEHHIO IIefiell TMYHOCTHOTO M COLMAIBHOTO Pa3BUTHUS
oOyuaromuxcs. B xoze ero nu3yueHus OHU BOBJIEKAIOTCS BO BCE ATAllbl HAYYHOI'O MO3HAHUS: OT HAOIIOACHUS SIBICHUN U UX SIMIUPUYECKOTO UCCIETOBAHUS 10
BBIIBM)KEHUS TUIIOTE3 U SKCIIEPUMEHTAIbHON IIPOBEPKU TEOPETUUECKUX BBIBOJIOB.

Kypc 3HakOMUT yyammxcsi ¢ MHOTOYHCICHHBIMU SIBICHUAMU (PU3UKH Yepe3 HaOII0ACHUs, SKCIIEPUMEHTHI, MoieirpoBanue. [Iporpamma kypca HanpaBieHa Ha
MOBBIIIEHUE MHTEpeca K (PU3MKE M CIIOCOOCTBYET JIydllIeMy YCBOCHHUIO MaTepualla, Ha CO3[JaHHE YCIOBHU JUIS CAMOCTOSITEIbHON TBOPUECKOW J1es TeIbHOCTU
yyalmxcs, Ha pa3BUTHE UHTEpeca K MPaKTUYECKON eI TeIbHOCTH Ha MaTepuale yBIeKaTeIbHbIX ONBITOB U SKCIIEPUMEHTAIbHBIX padoT.

[TockonbKy HaOMIONEHUS M OMBITHI SIBISAIOTCS HCTOUYHUKAMHU 3HAHUH O TMPUPOJAE, YYCHUKH BBICTYMAIOT B POJM (PU3MKOB-HMCCiIeqoBaTeNneld. BrimomHenue
CaMOCTOSITENIbHBIX MPAKTUYECKUX PabOT 00ecreynBaeT CBsI3b (PU3NYECKOTO HKCIEPUMEHTA C U3YYaeMbIM TEOPETUYECKUM MATEePHAIOM, YTO MO3BOJSET JAETSIM,
CaMOCTOSITENILHO JIe1aTh 00001IEHUS U BBIBOBI.

Jloruka momaum marepuania B MPOrpaMMe BBICTpPOEHA OT HAOMIOJEHUS M aHalu3a OKPYKAIOIIMX SBJICHHUM K BHIBOJAM M 3HAHHUSIM 4Yepe3 IKCIEPHUMEHTAIbHYIO
IIPOBEPKY 3aKOHOB.

B pabore ¢ nmaHHBIM coaepKaHMEM BO3MOXHBI BHJIbI JEATEIbHOCTU: (DPOHTANBHBIN SKCIEPUMEHT, JabopaTopHas paboTa MU MOJeIUpoBaHHE. YueOHOoe
uccienoBanue. B mporecce HayyHOro MCCleOBaHMsl yyallluecss BOBJICUYEHBI B I€ATEIbHOCTh, KOTOpasi BOCIPOU3BOIUT pabOTy YUYEHBIX: T.€. KaK JyMalT U 4TO
JIeNaoT yYeHbIe MPU MPUHSATHHU PEIIeHUH, HallpuMep, Kak GOpMyIUPYIOT BOIPOCH! U MIIAHUPYIOT XOJ UCCleoBaHMs. MOJeIupoBaHUE - 3TO JAESITEIbHOCTD, B
KOTOPOH y4Jaluecs: CTpOST IpeCTaBIeHNE (MO/IEb) KOHICTIIIUH WX 00BEKTa.

[IpomexyTouHas arTtecTanusi MPOBOIUTCS B (opMe 3a4eTHOW SKCIEpUMEHTAbHON paboThl. B KOHIE roga 3amuTa MpoeKTa MpeaycMaTpuBaeT CO3JaHUe
IIPOEKTHOI'O IPOAYKTA - «IIPUOOP CBOMMHU pyKaMm».

BaxaelmmM BonpocoM JTUAAKTUKU (PU3UKHU SBISIETCS BOIIPOC O TOM, YTO MIMEHHO M3YYalOT IIKOJIbHUKH, OCBAaUBAasl IIKOJIbHYIO (pU3UKy?

MHorue neiaroru CUuTaIoT, 4TO O0yJarolecs yCBauBalOT TaK Ha3bIBAEMbIE OCHOBBI HayK, TO €CTh 3HAHUS O IPUPOJIE, yXKe U3BeCTHhIE pusnueckoi Hayke. Ho
Hay4Hble 3HaHUA O (PU3MUECKUX OOBEKTaxX W SBJICHUSAX CHUCTEMAaTU3MPOBaHbI B HaydHOH Teopuu. OTcloja /enalT BBIBOJ, YTO B IIKOJE HYXHO M3Yy4Yarh,
IJIaBHBIM 00pa3oM, ¢usnyeckue Teopuu. HepocTaTok 3TOro moaxoza COCTOMT B TOM, YTO MpPH €r0 peaju3allid B MPaKTUKE O0ydyeHHUs OT (U3MKH OCTAETCs
JIMILIB OJTHA TEOpHs, aJallTHPOBaHHAasl K YpoBHIO oOyuatomuxcs. Ho HayunTs gusnke 6€3 OnbITOB HEBO3MOXKHO, TaK KakK (PU3MKa — HayKa SKCIIEPUMEHTAIbHASL.
[ToaToMy B KOHULENIMU OCHOB HAyK Yy4€OHBIH HKCIEPUMEHT 00s3aTEIbHO MPUCYTCTBYET, HO HAa BTOPOCTENEHHBIX POJISAX, KAK HEOOXOAMMAs WIUIIOCTpAIUs
MOJIOKEHUH (PU3NYECKOI TEOpHH.

[ToaTomy naHHBIN (paKyIbTaTUBHBIA KypC MO3BOJSET OCYLIECTBIATh JAPYro MOJIX0J, KOTOPBIA 3aKII0YAeTCsl B TOM, YTO B IIIKOJIE HY)KHO HM3y4aTh HE FOTOBBIE
3HaHUS O (PU3MYECKUX SIBJICHUSAX ,a CAMH SIBICHUS CPEACTBAMH, KOTOpPbIE JOCTYIMHBI oOydarommmMces. HbIMU clioBaMH, MIKOJIbHHUKH, MOJIB3YSICh 3HAHUSAMU U
METOJIOM COBpPEMEHHON (HU3MUECKON HayKH, COBMECTHO C Y4YUTEJIEeM JOJDKHBI HCCIIEoBaTh (PU3MYECKHe SIBICHHUS U CO37aBaThb (PU3NYECKHE TEOPUH,
OOBSICHAIONIHE ITH SBJICHUS U NMPEICKA3bIBAIOIINE HOBBIE.

B. I'. PazymoBckuii 0 comepkanuu (pu3ndeckoro oOpa3oBaHusl B IIKOJIE Mrcal Tak: «O0bEKTOM M3ydeHUs! (PU3HKHU, KaK U BCEX €CTECTBEHHBIX HAYK, SIBIISICTCS
He Y4eOHHMK M cojepsKaliuecss B HeM (OpMYJTUPOBKU U (OPMYIIbI, a SBICHUS NPUPOIBI, U LENbI0 00yUeHUs SIBISIOTCA HE TOJIBKO 3HAHHS U YMEHUS peIlaTh
3aJ1a4yM MO 3a/IaHHBIM JIaHHBIM, a IPUOOPETEHHBIH OIBIT CAMOCTOATEILHON MO3HABATENLHON U TBOPUECKOH JesTeNbHOCTH. [IoaTOMY B collepikaHre HIKOJIBHOTO
00pa3oBaHMs JOJDKHBI BXOJIUTH HE TOJBKO Ba)KHEHIIME OTKPBHITUS SBICHUH M 3aKOHOB MPHUPOJBI, HO U CIOCOOBI, KOTOPHIMU OHU OBUIM JTOCTUTHYTHI, U
HAKOIUICHHBIH OMBIT HAYYHBIX UCCIIEIOBAHUN B UCTOPUYECKOM Pa3BUTUU HAYKU.



Wznoxenne Bem€Tcss HETPAIWIIMOHHO — OMBIT M JKCIIEPHMEHT SBIISIOTCS OCHOBHBIM CPEJICTBAM IOAAa4YM Marepuana. boiblnas 4acTh 3aHSATHH YAEICHO
HKCHEPUMEHTY U MOJICIMPOBAHUIO. DKCIEPUMEHTANIbHAS YacTh IPOrpaMMbl Oa3MpyeTcs Ha HCCIEA0BAaTEIbCKOM METO/e, YTO IO3BOJSIET Pa3BUBATh
MBICITHTEIIBHYIO IS TEIbHOCTh (aHAJIN3, CHHTE3, CPAaBHEHHE, 0000IIEHHE, KITACCUPUKAIIIO U JP.)

Mertopmonornyeckas OCHOBa IpOrpamMMbl Oa3WpyeTcsi Ha JIMYHOCTHO-OPHEHTHUPOBAHHOM CHCTEMHO-/IEATEIILHOCTHOM TIIOAXO0J€ C Y4YETOM BO3PACTHBIX
ocobeHHocTel oOydarommxcsil3-15 ner.

Llesab: ocMbICIIEHHE W PACIIMPEHUE JMYHOTO OIBITa OOYYAIOUIMXCS B 00JACTH €CTECTBO3HAHUS, NPUYYEHHE K HAYYHOMY IO3HAHHIO MHUpPA, pa3BUTHE Yy
o0y4JaroIuxcs MHTepeca K U3YUYEHHIO (PU3UKHU U IOJIrOTOBKA UX K CUCTEMaTHUECKOMY, YIITYOJIEHHOMY U3yUEHHIO Kypca (PU3HKH.

3agaum o0pa3oBaTesbHbIE: CIOCOOCTBOBATh CO3JAHHIO YCIOBHUI sl (JOPMUPOBAHMS TEPBOHAYAIBHBIX MPEICTABICHUH O (PU3MUYECKON CYITHOCTH SIBICHUI
NpUPOJIBl (MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX), 03HAKOMUTHh OOYYArOIIUXCS C MPOCTEHIIMMU MEXaHW3MaMHU U YBJIEKATEIbHO-TI03HABATEIIbHBIMU
OIIBITAMH, B OCHOBE KOTOPBIX JISKAT (PUINICCKUE 3aKOHBI;, PACKPHITH 3aKOHOMEPHOCTH HAOIIOJAEMBIX SIBJICHUN, UX MTPAKTHYECKOE TPUMEHEHUE.

3agauu pa3BUBalOlIMe: PA3BUBaTh BHUMAaHUE, YMEHUE HaOm0AaTh (U3UYECKHE SBJICHHSI, MPOBOJIUTH MPOCTEHIINE €CTeCTBEHHOHAYYHbBIE AKCIIEPHUMEHTHI,
COIIOCTABJIATH IKCIIEPUMECHTAIBHBIC U TCOPSTHUSCKUE 3HAHUS C OOBCKTUBHBIMU PEATTUSMU YKH3HU.

3agayu BOCHUTATeJbHbIE: CIOCOOCTBOBATh (DOPMHUPOBAHUIO YBAXKUTEIBHOTO M JOOPOXKENIATEIHLHOTO OTHOIICHHSI K JIPYrOMY 4YEJIOBEKY, €ro MHEHHIO;
pa3BUBaTh MOTHBALIMIO K OOYYCHHIO U IIEJICHANIPABICHHON TTO3HABATEILHON AEATEIbHOCTH.

MOHUTOPHHT OCBOCHUS IPOTPaMMbl Oa3UPYETCs Ha:

METOJIaX IICUXOJIOTO-TIeJAarOTUYECKON TUArHOCTUKY (HAOII0CHHEe, aHKETUPOBAHUE, COOCCEIOBAHNC);

METOIe KOHTPOJISI 1 CAMOKOHTPOJISI BBIITOJHEHUS TBOPUSCKUX 33JaHHM, IIPAKTHYECKUX PadoT.

Me:knpeaMeTHbIe CBSI3U MPOrpaMMbI Kypca

[IporpamMma kypca «OKcrepuMeHTalnbHas (U3MKa» HOCUT KOMIUIEKCHBIA XapaKTep, YTO OTPAKEHO B MEKIIPEAMETHBIX CBA3SX, C TaKUMHU Y4eOHBIMU
TUCIUIUTMHAMY, KaK HHPOPMATHKA, MAaTeMaTHKA.

2. [Inanupyemblie pe3yabTaThl OCBOSHUS MPOTpaMMbl « IKCIIEpUMEHTANbHAS (HU3HKA»

B mporiecce o0yueHusry 00yJarommxcst GOpMUPYIOTCS MTO3HABATEIIBHBIC, TUYHOCTHBIC, PETYJSITHBHBIC, KOMMYHHUKATHBHBIC YHUBEPCAILHBIC YIeOHBIC ICHCTBUS.
JIM4HOCTHBIMU pe3ybTaTaMU MPOTPAMMEI Kypca sBIseTcs (OpMUpPOBAHUE CIEAYIONINX KOMITETEHITHI:

c(hOPMHUPOBAHHOCTH MTO3HABATEIIHLHBIX HHTEPECOB, MHTEILICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH yJanIuxcs;

yOeXJIEHHOCTh B BO3MOXXHOCTH TIO3HAHUS MPHUPOABI, B HEOOXOJUMOCTH Pa3yMHOTO HCIOJB30BAaHUS JOCTHMIKEHUM HAYKW M TEXHOJOTHH A AalbHEeHIero
Pa3BHUTHUS YEIIOBEYECKOTO OOIIECTBA, YBAXKCHHE K TBOPIIAM HAYKH U TEXHUKH, OTHOIICHUE K (DU3HMKE KaK DJIEMEHTY O0IIeYeSIOBEYeCKON KYJIBTYPHI;
CaMOCTOSITENTLHOCTh B MPUOOPETEHNUH HOBBIX 3HAHUM U IPAKTHUECKUX YMEHUMH;

TOTOBHOCTB K BBIOOPY )KH3HEHHOTO ITYTH B COOTBETCTBUHU C COOCTBCHHBIMU MHTEPECAMH W BO3MOKHOCTSIMHU;

MOTHBAIIHS 00pa30BaTeIbHON ASSITENFHOCTH IKOJTFHUKOB HA OCHOBE TMYHOCTHO OPUEHTHUPOBAHHOTO MOAX0/1a;

(dhopMHpOBaHHE IEHHOCTHBIX OTHOIICHUH APYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITHIA U U300PETCHUM, Pe3yibTaTaM 00 yICHHS.

MeTtanpeaMeTHBIMU pe3yIbTaTaMU MPOTPAMMEI Kypca sBisieTcs (popMUpoBaHUE CIEAYIONUX YHUBEPCATbHBIX yueOHbIX neiictuii (Y'Y JI):

PeryasituBubie YY/I:

Onpenensats U GOpMyIUPOBATH LIEh IEATETHHOCTH.

CraBuTh yueOHYIO 3a71a4y.

Y4YHUTbCS COCTABIATH TUIAH U ONPEAEIISATH MOCIeI0BATENBHOCTh IEHCTBUH.

Y4uuThCs BRICKAa3bIBATh CBOE MIPEATNOI0KEHNUE (TUTIOTE3Y) Ha OCHOBE HAOJIIOICHHUIA.



Yuutbces paboTaTh 10 NPeAsIoKEHHOMY TUIaHYy.

VY4UTBCS CaMOCTOSITEIBHO (POPMYIUPOBATH MPOOIEMY U IIYTH MOMCKA PEILICHHS.

CocTaBiATh CaMOCTOSITENILHO TUIaH BBIMOJIHEHUS SKCIIEPUMEHTA.

VYuuTtbces 0TIINYATh BEPHO BBIIIOJIHEHHOE 3a/1aHuE OT HEBEPHOTO.

Y4UTbCSI COBMECTHO C YYUTENIEM U IPYTUMH YYCHUKAMH J1aBaTh YMOLIMOHAIIBHYIO OLIEHKY AESITeIbHOCTU

ITo3naBartenbHbie YY /I:

JloObIBaTh HOBBIE 3HAHUA: HAXOAUTh OTBETHl Ha BOIPOCHI, UCHOJB3Ys cxembl-onophl, [IK, y4ueOHBIN TekcT, CBOM KU3HEHHBIH ONBIT M UHGOPMAIHUIO,
IIOJIYYEHHYIO Ha 3aHATHSIX.

[lepepabarbIBaTh MOTYyYEHHYIO HH(DOPMALIHIO: I€TIaTh BHIBOABI B pe3y/IbTaTe COBMECTHON PabOTHI BCEHl IPYIIIIBL.

[IpeoOpa3oBbiBaTh MHGPOpPMALKIO M3 OAHOH (OPMBI B JPYIyIO: COCTaBIISATH paccka3bl Ha OCHOBE NPOCTEHIIMX MOJENeW (MPEeIMETHBIX, PUCYHKOB,
CXEMaTUYECKUX PUCYHKOB, CXEM); HAXOJIUTh U (HOPMYJIMPOBATH PEIICHUE 3a/1a4H C IIOMOIIBIO MPOCTEUITNX MOAeNel (PeMETHBIX, PUCYHKOB, CXeMaTHYECKUX
PHUCYHKOB).

Kommynukaruusbie YY1

YMeTh JIOHECTH CBOIO MO3UIHMIO IO APYIHX: 0OPMIIATH CBOIO MBICIh B YCTHOW M MUCBMEHHOW pedd (Ha YpPOBHE OJHOTO MPEJIOKEHHS WM HEOOJIBIIOro
TEKCTa).

Crnymarth ¥ MOHUMATh pedb JAPYTHUX.

CoBMeCTHO JOTrOBapuBaTHCA O MpaBUiIax OOIICHUS U MOBEICHHUS B IIIKOJIE U CIIEA0BATh UM.

VY4uThCs BHIOIHATE PA3JIMYHBIE POJIM B IpyIIe (JIUAepa, UCIIOJHUTENS, KPUTHKA).

O310poBUTENBHBIE PE3YNIBTATHI IPOTrPaMMBbI (haKyJIbTaTUBHOTO Kypca:

OCO3HAHME YYAIIUMHCS TECHOH CBS3M YeNOBEKa C 3aKOHAMHU IPUPOABI, HEOOXOAUMOCTH 3a00THI O CBOEM 3/I0pOBhE U BHIPAOOTKH (HOPM MOBEACHHU S, KOTOPHIE
MOMOT'YT U30€XaTh OMACHOCTH JIJISl )KU3HH U 3JI0POBBS;

YMEHHE CUCTEMAaTUYeCKU HaOII0JaTh 32 CBOMM (PM3MUECKUM COCTOSIHHMEM, BEIMUMHON (PU3MUECKUX Harpy3oK, JaHHBIMA MOHUTOpPUHTIA 3/I0POBBS (POCT, Macca
Tena U Jp.), MOKa3aTeIsiMU Pa3BUTH OCHOBHBIX (PH3UYECKUX KayecTB (CHIIBI, OBICTPOTHI, BBIHOCIUBOCTH, KOOPIWHAIINH, THOKOCTH).

[Ipu uzydyennu kypca « JxkcrepuMeHTanbHas (Gu3nKa» B cooTBeTcTBUU ¢ TpeboBaHusMu ®I'OC dhopMupyroTcs ciaeayromme mpeIMeTHbIE pe3yabTaTh:
MpUOOpEeTEeHUE YJAIIMMUCS 3HAHUN O TUCKPETHOM CTPOCHHMH BEIECTBA, MEXaHUUECKUX, TETIJIOBBIX, AMEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSAX;

ONHCaHUE U OOBSICHEHUE SBJIEHUH C HCIIOJIb30BAHUEM IOYYEHHBIX 3HaHUH, TPeOyIOMMX CO3JaHMs U MCIOJb30BaHUS (PU3NUECKUX MOJENEe, TBOPUECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

npuoOpeTeHne yMEHHH Ha0o[aTh NPUPOJHBIE SIBICHHUS U BBINOJHATH OIBITH, JaOopaTopHble pabOThl M HSKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS C
WCIOJIb30BaHUEM U3MEPHUTENbHBIX TPUOOPOB, IMPOKO MPUMEHSEMBIX B TPAKTHYECKON KU3HHU;

OCBOEHHE MPUEMOB paboTa ¢ HHpopMaIueil GU3ndeckoro copepKaHus, BKIo4as HH(HOPMALIUIO O COBPEMEHHBIX IOCTHKEHUSAX (PU3UKU; aHAIU3 U KPUTHUECKOE
OlLICHUBaHUEUH(OPMAIINK;

3HAKOMCTBO yuamuxcs co chepamu NpodecCHOHAIbHOW NeATeIbHOCTH, CBA3aHHBIMU C (DU3UKOM, M COBpPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAaHHBIMM Ha
JOCTUXKEHHIX (PU3MUECKON HAYKH.

3.Conepxanue IporpamMmmsl






		2023-11-03T14:09:09+0300
	Муцухаева Лиза Шемил-Хажаевна
	Я являюсь автором этого документа




