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HHOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOXEHUM U TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpPOBHE€ OCHOBHOW OOpa3oBaTelIbHOM MpOTrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€ToM (eaepanbHOil padbodeit mporpaMMbl BOCIIUTAHUS U
Konmnenmuu npemnogaBanus yueOHOTo npeameta «Dusukay.

Cogepxxanue mnporpaMMbl 10 (QuU3KMKe HampaBiIeHO Ha (QOpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIUXCSl W OPTaHU3AIMIO W3YYCHUS
GU3NKM Ha JAESITEIIBHOCTHOH OCHOBe. B mporpamme mo (u3uke yIUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mnpeaMera B peanuszanuu TpedboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM M METAIIPEAMETHBIM pe3ybTaraM OOydeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOTO 00IIIEro 00pa3oBaHUs.

[Iporpamma mo ¢u3HKe yCTaHABIUBAET paciipeiesieHne yueOHOro Marepuana
1o rogam oOydeHus (Mo KjiaccaM), MpeiaraeT NpUMEPHYIO MOCIe0BATEILHOCTD
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BHUTHS MPEAMETHOTO COICPKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEN 00ydarOUIUXCsl.

[Iporpamma 1o ¢u3uke paspaboTaHa C TEIBI0 OKa3aHUS METOAMYECKON
MTOMOIIY YYUTENIO B CO37IaHUU paboUueld MPOrpaMMBbI 10 y4eOHOMY TTPEIMETY.

du3nKa SBISETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYTHBIX YICOHBIX
MIPEIMETOB, MOCKOJIbKY (hM3UYECKHE 3aKOHBI JIXKAT B OCHOBE ITPOIIECCOB U SIBIICHUIA,
M3y4aeMbIX XUMHEHN, OUOI0THEN, acCTpOHOMUEN U (PU3NUECKOI reorpadueit, BHOCUT
BKJIAJT B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, MPEIOCTaBIsSET Haubosee sICHbIC
o0Opa3ibl MPUMEHEHUST HAyYHOTO METOja MO3HAHUS, TO €CTh CI0co0a MOIydeHUS
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Opnna U3 MIaBHBIX 3a/la4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTU U
WHTEpeca K HayKe y 00ydJarommxcsl.

N3yuenne @uisnku Ha 0a30BOM ypOBHE NPEANOJaracT OBJIAJICHHE
CIETYIONUMH KOMITETEHTHOCTSIMH, XapaKTePU3YIONUMU €CTECTBEHHO-HAYUHYTO
IPaMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBICHHUS;

® OIICHUBATh ¥ TIOHUMATh 0COOCHHOCTH HAYYHOTO MCCIICOBAHMS;

® UHTEPIPETHPOBATH  JAaHHBIE W  HWCIOJh30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JIJIS TTOJTYICHUS BHIBOJIOB.

[enn wu3yueHuss QU3NKA Ha YypPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
omnpernenensl B KoHmemmmu mnpenongaBanus ydeOHOTo mpenmera «Dus3mka» B
oOpa3oBaTeNbHBIX ~opraHusanusx Poccuiickoit ®Denmeparuu, peaM3yIOIMIHAX



OCHOBHBIE  00III€e00pa30BaTEIbHBIE MPOrPaMMBbI, YTBEPKIEHHOW pEIICHUEM
Konnernn MunuctepctBa npocernienus Poccutickoit deneparuu (mpoTokos ot 3
nekadps 2019 r. Ne [1K-4BH).

ey nzyyeHust GpU3MKU:

pUOOpEeTeHUE HHTEpPECa U CTPEeMJICHUS OOydYarolUXCcsl K HayqYHOMY
M3YUYEHUIO TPUPOMBI, PA3BUTHE HX HHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEMN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUA U (POpMUpPOBAHUE
HCCIIEI0BATENHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTara H3y4eHUs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHuEe MPEACTABICHUN O ponu (U3UKHU ISl Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpEICTABICHUMN 0 BO3MOKHEBIX cepax Oymyiei
npodeccuoHaIbHON ACATEIPHOCTH, CBSI3aHHON C (PU3HMKOM, MOATOTOBKA K
JajabHelIeMy 0Oy4eHHI0 B 3TOM HalpaBiICHUHU.

JlocTmkeHne 3THX Iefield MporpaMMbl MO0 (U3WKEe HAa YpPOBHE OCHOBHOTO
o01iero o6pa3zoBanus 00€CIIEUNBAETCS PEUICHUEM CIIEYIONINX 3a1a4:

NpuoOpeTeHne 3HAHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPUUECKUX, MArHUTHBIX U KBaHTOBBIX
SBJIICHUSIX;

MpUOOpETEeHNE YMEHUN OMHUCHIBATH U OOBSCHITH (PU3UUYECKHUE SIBICHUS C
WCIIOIb30BAHUEM TTOJTYYEHHBIX 3HAHUI;

OCBOCHME METOAOB pEIIEHUSA MNPOCTEUMIIMX PpPACYETHBIX 3amad C
HCIIOIb30BAaHUEM buznyecKux MOJIeJIeH, TBOPUYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHI HAOIIOATh MPUPOHLIE SBICHUS U BBINOIHATH OIBITHI,
naboparopHble  pabOTBl U HKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
HCIIOIb30BAHUEM U3MEPUTENBHBIX PUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ nHpOpMaIuen (Ppu3nuecKoro coaepKaHusl,
BKJIIOYasi MH(POpPMAILIMIO O COBPEMEHHBIX JOCTIXKEHUSAX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHHUE UH(OpMAIIUH;

3HAKOMCTBO cO cepamu mpodeccuoHaaIbHON esITEIbHOCTH, CBI3aHHBIMU
¢ (QusMkoil, M COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMM Ha
JTOCTHXKEHUSIX (PU3NUECKON HAyKH.

Ha uzyuenue Qusuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus orBoAuTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellel), B 8
Kiacce — 68 gacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HeZel).



[Ipennaraemsiii B porpamMme 1no ¢Gu3uKe NEepeueHb J1a00paTOpHBIX padboOT U
OMBITOB HOCUT PEKOMEHAATENIbHBIA XapaKkTep, YUUTENb JieJlaeT BEIOOp MPOBEACHUS
1a00paTOpHBIX PabOT U OMBITOB € YYETOM MHAMBUIYAIbHBIX OCOOEHHOCTEH
0o0y4Jarouuxcsi, CIHUCcKa SKCIEPUMEHTANIBHBIX 3aJaHUN, MpeIjaraéMblX B pamMKax
OCHOBHOT'O FOCY/IapCTBEHHOTO dK3aMeHa Mo (hU3UKe.



COAEPXAHUE OBYYEHUA
7 KIIACC

Pazgen 1. @usuka u e€ poJib B MO3HAHUM OKPYKAKLIEr0 MUpPa.

dusnka — Hayka O mnpupoxae. fsimeHus npupoabpl. PU3UUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BenuuyuHbl. M3mepenue Quinueckux BenuuuH. Duzndeckue
npubopsl. [lorpemnocts n3Mepennit. MexayHapoiHasi CUCTEMa €IMHHII.

Kak (¢u3uka u Jpyrue eCTECTBEHHBIE HAyKH HW3Y4YalOT MPUPO.Y.
EcrecTBeHHO-HAyUHBII METOJl TMO3HAHMS: HAONIOIEHHE, MOCTAaHOBKA HAYyYHOIO
BOIIPOCA, BBIJBUKEHHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OObSICHEHUE
Habmromaemoro siBieHus. Onucanue PU3NIeCcKrx SBICHUNA C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE

SIBJICHUS.

2. ®uznueckue TpuOOPHI U MpoLEaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U

uGpoBBIM TPUOOPOM.

Jlabopamopnuie pabomsl u onvimeol.

1. OmnpeneneHue HEHbI JEIEHUS Kbl U3MEPUTEIHHOTO TPUOOpa.
N3mepenune paccTossHUM.

N3mepenue 06bEMa JKUAKOCTH U TBEPAOTO TEA.
OnpeneneHue pa3MepoB MajbIX TEI.

AW

N3Mepenune Ttemreparypsl MpU IMOMOLIM >KUIKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIIEPATYPHI.
6. IIpoBeneHue McCCIeAOBaHUA IO MPOBEPKE TMIOTE3bI: JATBHOCTH MOJETA
apuka, MylmeHHOT0 FOPU30HTAIBHO, TeM OOJibllle, 4YeM OOJIbIlle BBICOTA
IycKa.

Pa3neu 2. IlepBoHayajibHbIE CBeIeHHUS 0 CTPOCHHUH BellecTBA.

Crpoenue BemecTBa: aroMbl M MOJEKYNIbl, HX pa3Mepbl. OTMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxeHue dactul BemecTBa. CBs3b CKOPOCTH JIBMKCHUS 4YacTHI[ C
temneparypoil. bpoyHoBckoe aBmxkenue, auddysus. BzaumonelicTBue yacTuil
BEIIECTBA: MIPUTIKECHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJAKOCTEU M TBEPIBIX
(KkpucTamnuyeckux) Tei. B3auMocBsI3b MEXAy CBOMCTBaMHM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpayuu.



1. HabGmroneHnne OpOyHOBCKOTO JBUKEHUS.

2. HaGnronenue nuddysuu.

3. HaGOnionenue  siBIICHHI, OOBSACHSIONIUXCS ~ TPUTSIKEHUEM  WJIU

OTTAJIKMBAHUEM YaCTHI[ BEIIECTBA.

Jlabopamopnuwie pabomul u onvimel.

1. OueHka JuaMeTpa aromMa METOIOM pSAoB (C  HUCIOJB30BAaHHEM

dboTorpadwuii).

2. OmnbITHI 11O HAOJIOJICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISPHOTO MPUTSKEHUS.

Paznea 3. [IBuxeHnue U B3auMoaeiicTBHeE TeJl.

MexaHndeckoe JBWXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHMKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKCHMUSL.

SlBnenne wuHepuMU. 3aKOH WHEpUUH. B3anMOIENCTBHE TEN KAaK MPUYMHA
W3MEHEHUS CKOPOCTM [JBWXEHHS Tel. Macca Kak Mepa HMHEPTHOCTH Tena.
[InmoTtHOCTE BemecTBa. CBSA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHULIE
0o0bEMa BEIIECTBA.

Cuna kak xapakTepUCTHKa B3auMOJEUCTBUS Ten. Cuna ynpyroctd M 3aKOH
I'yka. M3mepeHune cuibl C IOMOIIBIO JUHAMOMETpPA. SIBIEHHUE TATOTEHUS U CUJIA
TskecTd. CHila TSKECTH Ha Ipyrux maHerax. Bec tema. HeBecomocts. Cnoxkenune
CWJI, HallpaBJIEHHBIX MO OMHOW mpsiMou. PaBHOmencTByromas cui. Cuna TpeHus.
TpeHue CKOMbKEHUS U TPEHUE TTOKOsS. TpeHue B IPUPOJIC U TEXHUKE.

Hemoncmpayuu.

HaOntonenne MexaHU4eCKOro JBUKEHHUS Tea.

[y

N3mepenne cKopoCTr NPSIMOJIMHEMHOTO IBUYKEHUS.
Habmtronenue siBIeHUS HHEPITUH.
Habmronenne n3sMmeHeHus CKOPOCTH TIPH B3aMMOJICHCTBUH Tell.

Wb

CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TEIL.

. CnoxxeHue cuiI, HalpaBJIeHHBIX IO OAHOM MPSIMOiA.

.]Ia60pamopnble pabomwl u onvimeol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIapuKa B *KUIKOCTH,
MOJIEJIH IEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WIIM IapuKa Io
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPJIOTO TeNa.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (aedopmaliun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbITHl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHHUSI CKOIBXKEHUS OT

BECa Teja U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.



Pa3neu 4. /laBjienne TBEPABIX TeJl, *KHIKOCTENH U ra3oB.

JlaBnenue. CnocoObl YMEHBIIIEHUSI U YBEIIUYEHUSI J1aBlieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJ€HUs Tra3a OT 00béMa, Temmeparypsl. llepemaua maBieHus
TBEPABIMM TEJIAMH, KUJIKOCTAMU W Trazamu. 3akoH [lackansa. ITHeBmaruueckue
MalllMHbl. 3aBUCUMOCThH JABJICHUS XUIKOCTH OT MIyOWHBI. [Mapocrarnueckuii
napanokc. Coobmiatouecs cocyasl. ['uapapiuueckue MEXaHU3MBbI.

AtMmocdepa 3emnu u armocdepHoe naBineHue. [IpuyuHbBI CyliecTBOBaHUS
BO3yIIHON oOonouku 3emuu. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBleHus. 3aBUCUMOCTb aTMOC(EpHOTro JaBIEHUS OT BBICOTHI HaJl YPOBHEM MOPSL.
[TpuGopsl 115 U3MEpeHust aTMOC(EPHOTO JTaBIICHHUS.

JlelicTBHE KUIKOCTH M Tra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenosa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

ounkwneE

3aBUCUMOCTb JABJIEHHUs ra3a OT TEMIIEPATYPBHI.

Ilepenada n1aBiIeHUS )KUAKOCTBIO U Ta30M.

CooOwaronuecs cocysl.

I'mppaBnuyeckuii mpecc.

[IposiBieHnEe neiCTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Tena
Y TUIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKHIKOCTH.
YcnoBue niaBaHus TEI: IUIABAHUE WUJIU NOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOLIEHHS IUNIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopnuwie pabomsl u onvimeol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOHN B
KUJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJKUBAIOIIECH  CHJIBI, JEWUCTBYIOIIEWM Ha  TENo,
MOTPYKEHHOE B JKUAKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, AEHCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MACCHI TeJa.

OnbITEl, AEMOHCTPUPYIOLIME 3aBHCUMOCTH BBITAJIKHABAIOIICH CHUIIBI,
JIEUCTBYIOIIEH HA TEJIO B XKUJIKOCTU, OT 00bEMA MOTPYKEHHOU B HKUIKOCTh
YaCTH TeJa U OT IUIOTHOCTHU KUJAKOCTH.

KoHcTpynpoBanme apeomerpa WM  KOHCTPYHPOBAHUE JIOAKH U
OIIpeleNIEHUE €€ TPY30N0AbEMHOCTH.

Pazgen 5. Pabora 1 MOITHOCTh. JHEPrU.

Mexanuyeckas padora. MOIHOCTb.

[IpocThie MexaHW3MBbI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[puMeneHune npaBusia paBHOBECHS pblyara K 0J0Ky. «30J10TO€



npaBuio» Mexanuku. KITJ[ mpocTeix Mexanu3mMoB. [IpocTbie MEXaHU3MBI B OBITY U
TEXHHKE.

Mexanndeckass dHeprus. KuHermdeckas ¢ TOTEHIMAJIbHAS DSHEPTHUs.
[IpeBpailienrie OAHOTO BHIa MEXAaHUUYECKOW SHEPIUU B JIPYroil. 3aKOH COXpaHEHUs
SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomsl u onvimeol.

1. Omnpenenenue padOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM JIBMIKCHHUH TeJia 10

TOPU30HTAJILHOMN TTOBEPXHOCTH.
2. VccnenoBanue ycloBHIl paBHOBECHS pblyara.
3. Usmepenne KIIJ] HaKITOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOU DHEPIUMU.
8 KUIIACC

Pazneun 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOXKEHUSA MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca um pa3Mepbl aTOMOB M MOJIEKYd. OTBITHI, MOATBEPKIAOIINAE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOM TEOPHUH.

Mognenu TBEPIOro, MKUIKOTO W Ta3000pa3HOrO COCTOSHUM BelIECTBa.
Kpucrannuueckue u amopdusie tena. OObsiCHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUNA MOJIEKYJIIPHO--KHHETUYECKON TEOPHUHU.
CmaunBaHME U KaOWUISIPHBIE SABIEHUA. TEIIOBOE paCIIMPEHHE U CHKATHE.

Temmneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yactull. BuyTtpenHsis sHeprusi. CrnocoObl H3MEHEHUsS BHYTPEHHEW SHEPIruu:
TeIIonepeaaya u coBepiiieHre padoTsl. Buibl Temionepenaun: TemIONpPOBOIHOCTD,
KOHBEKIIUS, U3Ty4YCHUE.

KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTH BelllecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEII0Boro Oananca. [liaBienue u oTBepeBaHme
KPUCTAJUIMYECKUX BEIECTB. YenbHas TeruioTa rmiasieHus. [lapooOpa3zoBanue u
koHgeHcanus. Mcmapenue. Kumenue. VYaenpHas TemiioTa MmapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT aTMOC(EPHOTO JTaBIICHHUS.

BrnaxnocTts BO3ayXxa.

DHeprus TOIJIMBA. YIelbHAas TEIIOTa CTOPAHHUS.

[Mpunuuner pabotsl TemnoBbix aurareneit KIIJ[ TemmoBoro asuraresns.
TernnoBbIe ABUTATENN U 3AIIUTA OKPYKAOIIENH CPEIbI.

3aKOH COXPAHEHHUS U MPEBPAIIEHUS SHEPTUU B TEIIIOBBIX ITPOIECCAX.

Hemoncmpayuu.

1. HabGmroneHnne OpOyHOBCKOTO JTBUKEHUS.



Habntonenue auddysun.
HaOmronenue sSIBICHUH cCMaunBaHUS U KaIMJUISIPHBIX SBICHHM.
HaOnroneHue TEmiIoBOro pacmpeHus TEl.

AW

N3MeHenre naBieHMs rasa Mmpu HM3MEHEHHH o0bEéMa W HArpeBaHUU WIIH
OXJIAXKJICHUM.

[IpaBuna nsmMepeHus: TeMIEpaTyphl.

Bunawl renonepenaun.

OxJaxIeHre TPy COBEPIICHUN PaOOTHI.

O 0N

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMH CHIIAMHU.

10.CpaBHEHHE TEMIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11.HaGntoneHune KUmneHusl.

12.HaOntoneHune noCTOSIHCTBA TEMIIEPATYPhI MPH TIJIABJICHUH.

13.Mojenu TeIUIOBBIX JBUTaTEIICH.

Jlabopamopnuie pabomsl u onvimel.

1. OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CHUJI MOJIEKYISIPHOTO MPUTSIHKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl IO HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpezaeneHue AaBiIeHUs BO3ayXa B 0aJUIOHE MINPUIIA.

5. OnbIThl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTH JABJICHHUS BO3[yXa OT €ro

00bEMa U HarpeBaHMs WM OXJIAKICHHUS.

6. IIpoBepka rumnoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGOnionenve uW3MEHEHUs] BHYTPEHHEW OHHEPrUM Tella B pe3yibrare
Terionepeaadn u padoThl BHEIIIHUX CHIL

8. HccnenoBanue sBIEHUS TeEIJIOOOMEHA MpPU CMEIIMBAHUK XOJOIHOW H

rops4eil BOAbL.

9. OmpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOM  MpH

TEIUI000MEHE C HArPEThIM METATUTMYECKUM IIUITUHIPOM.

10.0Omnpenenenue yaeapHON TEMIO0EMKOCTH BEIIECTBA.

11.MccnenoBanue mporecca uCnapeHusl.

12.0OnpeaeneHrne OTHOCUTEIBHOMN BIAXXHOCTH BO3yXa.

13.0OnpeaeneHne yneiabHON TEIUIOTHI MIJIABJICHUS JIbIA.

Pazgen 7. Duekrpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. [Ba poma 3JIEKTpUYECKUX 3apsanoB. BzaumopercTtBue
3apsHKEHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTh CUJTbI B3aUMOEHCTBHS 3apsKEHHBIX
TEJ OT BEJIMUYMHBI 3aPSA0B U PACCTOSHUS MEXKY TEIIaMH).

Onekrpuueckoe mnosie. Hanpsxk€HHOCTH 3nekTpuyeckoro mnoisa. [IpuHuun
CYNEpHO3UIIUU FIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsioB. DJEMEHTAPHBIA JICKTPUUYECKHUM 3apsi.
Crpoenue atoma. [IpOBOJHUKY U TUAIIEKTPUKU. 3AKOH COXPAHEHHUS SJIEKTPUUECKOTO
3apsa.

DNIEKTPUYECKUI TOK. YCIIOBUSL CYIIECTBOBAaHHS SJIEKTPUUYECKOTO TOKa.
NCcTOYHUKHM TOCTOSHHOTO TOKa. JIeMCTBHS AIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUI TOK B XKHUJIKOCTAX U Ta3ax.

Onekrpuyeckas nenb. Cuna  TokKa.  DJIEKTPUYECKOE  HAIPSHKEHHE.
ConporuBieHre MPOBOAHUKA. YAEIbHOE COIPOTUBIICHHUE BENIECTBA. 3aKOH Oma 11
yuacTtka uend. [locimenosarenbHoe U MapajuieIbHOE COEAUHEHUE MPOBOJHUKOB.

Pabota ¥ MONIHOCTH 3JeKTpuueckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKTpUUecKue 1enu U MOTPEeOUTENN AIEKTpUIeCKol sHeprun B ObiTy. KopoTkoe
3aMBIKAHUE.

[TocTostHHBIE MarHUTHL. B3anmonecTBue NOCTOSHHBIX MArHUTOB. MarHuTHOE
rosie. MarauTHOE noJie 3eMJIM U €ro 3HAaYEHHE JUIs )KU3HU Ha 3emuie. OnbIT Dpcerena.
MarauTHoOE NoJIe ANEKTPUIECKOro TOKA. [ [puMeHeHne 3IEeKTPOMariuToB B TEXHUKE.
JlelicTB€ MArHUTHOTO TMOJII HA MPOBOJAHUK C TOKOM. OJEKTPOIABHUIATEIIb
MOCTOSAHHOTO TOKa. VcCronb30BaHWE ANEKTPOABUIATENIEM B  TEXHHUYECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. fABneHue 31eKTpoMarHuTHON uHAykuuu. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. CriocoOwr MOTy4YEeHUS AIIEKTPUUYECKOU SHEPTUM.
DNEeKTpOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTIHUH.

Hemoncmpayuu.

DIeKTpu3anus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apAIOB U B3aUMOJICHCTBHUE 3aPSKEHHBIX TEJ.
YCTpOHCTBO U AEHUCTBUE AIEKTPOCKOTA.

DIIEKTPOCTAaTUYECKAasl MHAYKIIHS.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPAIOB.

[IpOBOIHUKHY U TUIIIEKTPHUKHU.

MopenupoBaHHU€e CUIOBBIX JIMHUAN 3JIEKTPUUYECKOTO TOJISL.

M cTOUHMKYM TOCTOSHHOTO TOKA.

JIeliCTBHS DIIEKTPUYECKOTO TOKA.

WooNOURAEWNPRE

10.OneKTpUYECKUN TOK B KUJIKOCTH.

11.T"a30BBbIi1 pa3ps.

12.3mepeHue cuibl TOKa aMIIeEpMETPOM.

13.M3mepenue 3JIeKTPUIECKOTO HANIPSKEHUSI BOJIBTMETPOM.
14.PeocTar u Mara3ud CONPOTUBJICHU.

15.B3anMoAelCTBUE TOCTOSHHBIX MArHUTOB.

16.MonenupoBaHue HEBO3MOXHOCTH Pa3JIeJIEHUS ITOJIOCOB MAarHUTA.
17.MopaenupoBaHHE MarHUTHBIX MOJIEW MOCTOSTHHBIX MATHUTOB.



18.0mnbIT Dpcrena.

19.MarauTHoOe€ noJjie ToKa. DJIEKTPOMATHUT.

20./leicTBME MAarHUTHOTO MOJIA HA TPOBOJAHUK C TOKOM.

21.D7€eKTpOABUTATENb MTOCTOSHHOTO TOKA.

22.VccnenoBaHue ABIEHUS SJIEKTPOMArHUTHON UHIYKIIUU.

23.0nsbiTEI Dapanes.

24.3aBUCUMOCTh HAIPaBIICHUST HHAYKIHMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

25.27€eKTpOoreHeparop MoCTOSHHOTO TOKA.

Jlabopamopnuie pabomsl u onvimeol.

1. OnbITel 1O HAOMIOAEHUIO DIEKTPHU3alMK Tl WHAYKIUEH U TMpu
COINPUKOCHOBEHUH.

2. HUccnenoBanue JEUCTBUS DJIIEKTPUYECKOTO IIOJST HA TMPOBOJHUKUA U

JTADIIEKTPUKH.

Coopka u rpoBepka padOThI ISKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.

N3mepenne u perynupoBaHue CUJIbI TOKA.

N3mepenne u perynupoBaHue HaNPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYILIETO Y€pE3 PE3UCTOP, OT

COIPOTUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OMbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BIEKTPUUYECKOTO
COINPOTUBJICHUS IIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJU IONEPEYHOIO

o v kW

CEUECHHUS U MaTepuaia.

8. IlpoBepka mpaBuia CIOXKEHUA HANPSHKCHUHM MPU  MHOCIEAO0BATEIBHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia I CWIbl TOKa NPU MAPAUIETBHOM COEHUHEHUU
PE3UCTOPOB.

10.0Omnpenenenue padoThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3nucTop.

11.0npeneneHre MOIIHOCTH AJEKTPUYECKOIO TOKA, BBIACISIEMONM Ha
PE3UCTOPE.

12 .HMccrnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYILIETO YEPE3 JIAMIIOUYKY, OT
HaIpSHKEHUS HA HEW.

13.Onpenenenune KIIJ[ narpeBarens.

14.VccrnenoBaHne MarHUTHOTO B3aMMOJIEMCTBUSI ITIOCTOSIHHBIX MArHUTOB.

15.3yueHre MarHuTHOTO TOJIS MOCTOSHHBIX MarHUTOB MPU UX 00bETUHEHUU
U pa3gelIeHUuN.

16.HMccienoBanue QeUCTBU IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17.0mbITEI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aHMMOJICUCTBUS
KaTyIIKHA ¢ TOKOM U MarHuTa OT CUJIbI TOKA M HAllpaBJICHUs TOKA B KAaTYIIIKE.

18.M3y4eHune neicTBUS MATHUTHOTO TOJIs HA TPOBOJAHUK C TOKOM.



19.KoHCTpyHpOBaHUE U U3yYEHUE PAOOTHI AIIEKTPOJIBUTATEIIS.
20.13mepenne KIIJ anexTpoaBUraTenbHOM YCTAHOBKH.
21.00bITBI IO  UCCIEAOBAHUIO SBJIEHUS SJICKTPOMArHUTHOW WHIYKIHU:
WCCIIEIOBAaHNE U3MEHECHUH 3HAYEHHS U HAMIPABJIEHUS] MHAYKIIMOHHOTO TOKA.
9 KUIIACC

Pazgen 8. Mexannveckue siBJICHUA.

Mexanndeckoe JaBwxkeHHe. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCUTENIBHOCTh MEXAHWYECKOTO JABMKEHUA. PaBHOMEpPHOE MPAMOIMHENHOE
nBr>keHrne. HepaBHOMepHOE NpsAMOSIMHENHOE ABMKEeHUE. CpelHsIs 1 MTHOBEHHAS
CKOPOCTB TeJIa TP HEPABHOMEPHOM JIBUKEHHH.

VYckopenne. PaBHOyckopeHHOE TmpsMoiuHEHoe ABuxkeHue. (CBoOomHOE
nanenue. OnwiTel ['anumnes.

PaBHOMepHOE nBHMKEHHE MO OKpyx)HOCTU. [lepmon u yactora oOpailieHus.
JIuneriHas 1 yrinoBasi CKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HetoTona. Bropoii 3akon Herotona. Tpernii 3akon HrroToHa.
[TpuHIMI CynepnoO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbXKEHHUS, CHIIA
TPEHUS MMOKOs, IPYTHUE BUIBI TPCHUS.

Cunia TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOAHOTO
naneHus. JBmwxenue minaner BOKpyr ConnHua. IlepBast kocmuueckass CKOpPOCTD.
HesecomocTs u neperpysku.

PaBHOBecue MarepuaibHOM TOUKH. AOCOIIOTHO TBEpHOE Teno. PaBHoBecue
TBEPJOTO TENA C 3aKPEIUIEHHOM OChIO BpaleHus. MOMEHT criibl. LIeHTp TsKeCTH.

Nmvnynsc Tena. M3menenne umnynbsca. Mmmynbe cuiibl. 3aKOH COXPaHEHHUs
MMIyJbca. PEaKTUBHOE JBUKEHUE.

Mexannueckass paboTra M MOIIHOCTb. PaboTra cuil TSKECTH, YHPYTOCTH,
Tpenusi. CBA3b 3HEPTUM U padoThl. [loTeHIIManbHas SHEPrus Tena, MOAHSATOTO Hajl
MOBEPXHOCTHIO 3eMiu. [loTeHIMaIbHAA SHEPTUS CKATOW NPy UHBL. KnHeTnueckas
sHeprus. Teopema 0 KMHETHYECKOW >HEPTUU. 3aKOH COXPAHCHUS MEXAHUYECKOU
SHEPTUH.

Hemoncmpayuu.

1. HaOnroneHne MeXaHWYECKOTO JIBHKEHUS Tella OTHOCUTENIbHO Pa3HBIX Tl

OTCU€Ta.
2. CpaBHeHME TyTE€d U TPACKTOPUM JBHKEHUS OJHOIO WU TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEII OTCUYETA.

3. M3MepeHne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.

4. HccnenoBaHrue NPU3HAKOB PABHOYCKOPEHHOTO JBHXKCHUS.

5. HaOnronenue nBHXKEHUS Tela O OKPYKHOCTH.



6. HabOnroneHne MexaHMYECKUX SIBJICHUN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS Te€la OT MAacChl T€JIa W JCHUCTBYIOUIEH HA HETO
CHUJIBI.

8. HaGmroneHue paBeHCTBA CUJI IIPU B3aUMOJICHCTBUU TEll.

9. M3meHeHue Beca Tena Ipyu YCKOPEHHOM JIBUYKECHUU.

10.I1epenaya umiynesca pyu B3auMOJEHCTBUAU TEIL.

11.T1peobpa3zoBaHus SHEPTUHU NPU B3aUMOIECHCTBUH TEI.

12.CoxpaHeHne UMITYJIbCA MPU HEYTIPYTOM B3aUMOIECHCTBUH.

13.CoxpaHeHue UMIYIbCca MPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUM.

14 . HaOntoneHue peakTUBHOTO JABUKEHUS.

15.CoxpaHeHrue MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM TaJICHUH.

16.CoxpaHeHHEe MEXAaHUYECKOW PHEPTUHU NPU JIBUKEHUM TeJIa MOJ I€HCTBUEM
MPY>KUHBI.

Jlabopamopnuwie pabomsl u onvimeol.

1. KoHcTpynpoBaHu€e TpakTa JJisi pa3roHa U JAIBHEWIIETO PAaBHOMEPHOTO
JBVOKEHUS IIAPUKA WIIH TEIEKKH.

2. OmnpeneneHue CpelHEM CKOPOCTU CKOJNBXKEHUST Opycka WM JABUKEHUS
[IapyKa MO HaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHue YCKOpEHUs Tella MPU PABHOYCKOPEHHOM JBHXEHHUH I10
HAKJIOHHOM IIOCKOCTH.

4. HccnenoBaHWe 3aBUCHUMOCTH MYyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBMOKEHUM 0€3 HavyaJbHOM CKOPOCTH.

5. IlpoBepka THUMOOTE3bl: €CIW TMPU PABHOYCKOPEHHOM [IBIDKEHUU 0€3
HAa4YaJbHOW CKOPOCTH MYTH OTHOCSTCS KAaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE TPOMEKYTKU BPEMEHU OJUHAKOBBI.

6. HccrmenoBanue 3aBUCUMOCTH CWJIbl TPEHUS CKOJIBXKEHHUS OT CHJIBI
HOPMaJIBHOTO JABIICHMUS.

7. Omnpenenenne k03PPULIMEHTA TPEHUS CKOIbKEHUS.

®

Onpenenenune KECTKOCTU MPYKHUHBI.

9. Omnpenenennie pabOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUHU TEJa O
TOPU30HTAIIBHOMN MTOBEPXHOCTH.

10.Omnpenenenue paboOThl CUIIBI  YIOPYTrOCTH TIpU MOABEME Tpy3a C
MCIIOIb30BAHUEM HETOABUXKHOTO U MOJBUKHOTO OJIOKOB.

11.M3yuenue 3aK0Ha COXPAHEHUS SHEPTUM.

Pazgen 9. MexaHn4eckue KoJ1e0aHMs M BOJIHBI.



KonebarenbHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEPHOI,
4acToTa, aMIUIUTyAa. MaTeMartnyecKuidi U NpYyKUHHBIA MasTHUKU. [IpeBpanieHue
SHEPIUU MPH KoJeOaTEIHLHOM JIBUKEHUU.

3aryxaomue — kojneOaHus.  BwiHyxkneHHole — koneOaHus.  Pe3oHaHc.
Mexanndeckue BOJIHBL. (CBOWMCTBA MEXaHMYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPAHEHMUS.
MexaHn4ecKue BOJIHBI B TBEPAOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YIIBTPA3BYK.

emoncmpayuu.

1. HaOntonenue koneOaHUW Ted MOJ JIEUCTBUEM CHUIIbI TSXKECTH M CHIIBI
YIIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HaGnronenue BbIHYKIEHHBIX KoJIeOaHUI M pe30HaHca.
Pacnpoctpanenue npoioibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETN).
HaOntonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o ukwnN

AKyCTHYECKUI PE30OHAHC.
Jlabopamopnuie pabomsl u onvimeol.
1. OmnpeneneHue 4acTOTHI U eproa KoieOaHi MaTeMaTU4eCKOTro MassTHHUKA.
2. OmnpeneneHne 4acTOThl U Meproja KojieOaHUM Mpy>KUHHOTO MasSTHUKA.
3. HccnenoBanue 3aBUCHMOCTH MEpHoa KojieOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJINHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPHOJA KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl Irpy3a.
5. TlpoBepka HE3aBUCHUMOCTH MEpUOAa KoJeOaHUU rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHofa  KoJeOaHui
MPY>KUHHOTO MAasiTHUKA OT MACCHI Tpy3a U KECTKOCTHU MPYKUHBI.
7. V3aMepeHue ycKOopeHus CBOOOAHOTO MaJeHUsI.
Pazgen 10. DiieKTpOMarHMTHOE 1M0JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJIE.  DJNEKTPOMAarHUuTHbIe  BOJHBL.  CBoiicTBa
ANEKTpOMAarHUTHBIX BOJIH. [llkama snekTpomMarHuUTHBIX BOJH. lcnonp3oBaHue
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.
DnekTpoMarHutHas npuponaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.
Hemoncmpayuu.
1. CBOWCTBa 3EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomst u onvimeol.



1. I/I3yquHe CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO

tenedoHa.
Pa3gea 11. CBeTOBBIE AIBJICHH.
JlyueBass ~ momenbp  cBera.  Mcrounmkm — cBera.  [IpsAmonuHelHOE

pacnpocTtpanenue ceera. 3armeHust Connua u Jlynsl. Otpaxenue cera. [lmockoe
3epKaJio. 3aKOH OTPaXEHHUSI CBETA.

[Ipenomnenne cBera. 3akoH mpenoMiieHUs cBeTa. [loaHOe BHYTpEeHHeEe
OTpakeHHWe cBeTa. VCMoMb30BaHME TMIOJHOTO BHYTPEHHETO OTPAXKCHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop nydeit B nuH3e. Ontuueckas cucrema horoanmnapara, MUKpOCKoMa
u Teneckona. [ a3 kak ontuueckas cucrema. bim3opyKoCTh U JalbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoToHa. Cnoxkenwue
CIIEKTPAJIbHBIX 1IBETOB. /{ucnepcus cBera.

Hemoncmpayuu.

[IpsmonrHErHOE pacpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n300pa>keHH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onruyeckuid CBETOBOJ.

Xox stydeil B coOuparomieil JinHs3e.

XoJ y4yel B pacCeuBarOIIEH JINH3E.

[Tonyuenne n300pa>keHUI C MOMOIIBIO JIMH3.

WO N RAEWDNE

[Tpunnun neicTBus Qoroarmapara, MUKPOCKONA U TEJIECKOMA.

10.Mogens 1ma3a.

11.PasnoxeHue 6e10ro cBeTa B CIIEKTP.

12.IlonyueHnue O0en0ro CBETa MPHU CIOKEHUHU CBETA PAa3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimeol.

1. HUccnenoBaHue 3aBUCHUMOCTH YIlIa OTPaKeHUsI CBETOBOIO Jyda OT yIja
MaJICHuUs.

2. M3ydeHue XxapakTEpPUCTUK U300pAKEHUS TPEAMETA B INIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH YTIIa MPEIOMJIEHUS CBETOBOTO Jiyya OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. TlonyuyeHune N300pakeHUN € TOMOIIBIO COOUPAIOIIEH JINH3BI.

5. Onpenenenne HOKYCHOTO PACCTOSTHUS M ONTUYECKOM CHUIIBI cOOMparoien
JIUH3BI.

6. ONBITHI 110 PA3T0KEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSTHIO 1[BETA MPEIMETOB NMPU HUX HAOIIOJEHUM Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3gea 12. KBaHnToBbI€e SIBJIEHH.



Oneitel Pezepdopna u mnanerapnas monens aroma. Mojens aroma bopa.
Hcnyckanue n nomiomenue ceeta aromom. KBaHTtsl. JInHeyaThie CIIEKTPHI.

PanunoaktuBHOCTH. Anb(da-, OeTa- u ramma-usnydeHus. CTpoeHue aTroMHOTO
aapa. HyknonHas Mogmens aromHoro sapa. Ms3orombsl.  PaguoaxkThBHBIE
npespaieHus. [lepuon nomypacrnana aTOMHBIX SAAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiAOBOIO MU MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3W aTOMHBIX sifaep. CBaA3b mMacchl M 3HEpruu. Peaknuu cuHTe3a u
nenenus saep. Mcrounuku sneprun CosiHIIA U 3BE3.

SnepHas sHepretuka. JleMCTBUS PaAMOAKTUBHBIX H3IYYEHUN Ha >KUBbIC
OpTaHU3MBl.

Hemoncmpayuu.

CnekTpsl U3TyYEHHUS U TTOTJIOLICHHUS.
CnekTpsl pa3aIuyHbIX Ta30B.

CnexTp Bozmopoaa.

HaOntonenue TpexoB B kamepe BuiibcoHa.
Pabota cuéTurika MOHU3UPYIOIIUX U3TyUYEHUN.

o kwnNeE

Perucrtpanus n3nmydeHus: IPUPOIHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopnuie pabomsl u onvimeol.

1. HaOntoneHue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUECHUSI.

2. HMccnenoBanue TPEKOB: U3BMEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY ITYTH

(o dotorpadusm).

3. U3mepeHue paguoakTUBHOTO (oOHA.

IHoBTOPUTEIBHO-00001AO NI MOLYJIb.

[ToBTOpUTENBHO--0000IIAOIIMI MOYJIb TIPEIHA3HAYEH JIJISl CUCTEMAaTU3aluu
1 00001LIEeHNS TPEAMETHOTO COJIEPKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO
MpU HM3YyYEHUM BCEro Kypca (U3MKHU, a TakkKe IS MOATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 5K3aMeHy Mo (u3uke ajisi 0O0ydyaromuXcs, BHIOPABIIMX STOT
y4eOHBIN IpeaMET.

[Ipu u3ydyeHUU NaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTcs JOCTUKEHUE NMPEAMETHBIX U
METaNpPEeIMETHBIX  IUIAHUPYEMBIX  pEe3yJlbTaroB  oOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB HCCIEIOBaHUS
SABJICHUN NOPUPOABI U TEXHUKHU, OBJIAJACHUE YMEHUSMH OOBICHATH (PU3MUECKUE
SBJICHUSI, TPUMEHSIS TOJy4YEHHbIE 3HAHMS, pellaTh 3a7add, B TOM YHCIE
Ka4eCTBEHHBIE U IKCIIEPUMEHTAIbHEIE.

[IpuHIMNIMATBHO AESITEIBHOCTHBIN XapaKTep TaHHOIO pa3/iena pean3yeTcs 3a
CU€T TOro, YTO 0OYYAIOIIMECS BBIIOIHAIOT 3a/1aHHsI, B KOTOPBIX UM Ipeaaraercs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacro3HaBaTb U HAYYHO OOBSICHATH
(uzmyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJIE U MTOBCETHEBHOM )KU3HH;



UCIIOIb30BaTh HAyYHbIE METOABI UCCIENOBAHUS (PU3UUYECKUX SBICHUMN, B TOM
YuCJIe JJIS MPOBEPKU TUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBHIBOJIOB;
OOBSACHATh, HAay4YHbIE OCHOBBI HamOOJiee BaXXHBIX JOCTHXKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO UCIOIB30BAHUS PA3TUYHBIX UCTOUHHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA IMPEBPAIECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUHu.



IINTAHUPYEMBIE PE3VIIBTATBI OCBOEHHSA I[IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenune (pu3NKM Ha ypOBHE OCHOBHOIO OOILEro 0O0pa3oBaHUsS HAIPABICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3YIBTATOB.

B pesynbrare uzyueHusi GU3MKU Ha YpOBHE OCHOBHOTO OOIIIETO 00pa3oBaHUs

y oOyuaromierocst OyayT c(opMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YJbTaThl B
JacTH:

1) naTpuOTHYECKOTO BOCTIUTAHUS:

— MPOSIBJIEHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(u3nuecKoi HayKH;

— [IEHHOCTHOE OTHOIIIEHHUE K JOCTUXKEHUAM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIE€HUU OOIIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUUESCKUM MPUMEHEHHUEM JOCTKEHUMN
busuKy;

— OCO3HAaHHE BAXXHOCTH MOPATbHO--dTHYECKHX MPHUHIIUIOB B JIEATEIBHOCTH
Y4EHOTO;

3) 3cTeTHYECKOIr0 BOCIIMTAHMA:

— BOCHPUSITUE ACTETUYECKUX KAaueCTB (PU3MYECKON HaAyKu: €€ rapMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, IAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMSL:

— OCO3HaHHUE IIEHHOCTU (U3UYECKONM HAayKh Kak MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEHIIIEH COCTABIISIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOU IIO003HATENBHOCTH, MHTEpPEca K HCCIIEeI0BATEIbCKON
TeSITEIbHOCTH;

5) dopMupoBanus KyJbTYpbI 310POBbSI H SMOIMOHAJBLHOIO 0J1ar0NOTyYns:
— OCO3HaHME IIEHHOCTH 0e30macHoro oOpa3a >KHU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30IMacHOTO IIOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, ¢ DJIEKTPUUYECKUM M TEIJIOBBIM OOOPYIOBAHHEM B
JOMAIIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTH HaBbIKA pe(IIEKCUU, MPU3HAHUE CBOETO MTpaBa Ha OLIUOKY
U TAKOTO K€ MpaBa y IPyroro 4eI0BeKa;

6) TPy10BOI0 BOCIIUTAHUSA:



® — AKTHMBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/1ad (B paMKax CEMbH,
00pa3zoBaTebHOM OpraHu3aluu, TOPoja, Kpasi) TEXHOJIOTMYECKON U COLIMaIbHOMN
HaIpaBJIEHHOCTH, TPEOYIONIUX B TOM Yuciie U ((U3NYECKUX 3HAHUM;

® — UHTEPEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7) 3K0JI0rM4€eCKOro BOCIIMTAHMS:

® — OpHUEHTAIMs Ha NPUMEHEHHE (PU3MUYECKUX 3HAHUW ISl pellleHHs 3ajad B
0o0nacTh OKpY’Kawoleld cpelbl, MIAHUPOBAHUS TOCTYNKOB M OLEHKH UX
BO3MOXKHBIX MOCHEACTBUM ISl OKPYKAIOIIEH CPEBI;

® — OCO3HaHUE TIOOALHOIO XapakKTepa SKOJIOTUYECKUX MpoOJieM U MyTed HX
pelieHus;

e 8) aganTanuum K M3MEHSIIIMMCH YCJIOBHUSM COLUMAJBLHOM W NPUPOIHOH
Cpeabl:

® — TMOTPEOHOCTH BO B3aUMOJAECUCTBUU TIPU BBINOJTHEHUU WCCIIENOBAHUN U
NpPOEKTOB (U3UYECKOM HANpPaBICHHOCTU, OTKPBITOCTh OMNBITY W 3HAHUSIM
TPYTUX;

® — T[OBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTHM YEpe3 IMPAKTUUYECKYIO
NEATENbHOCTD;

e — OTpeOHOCTH B (OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM UHCIie (POPMYIHPOBATH
UJIEU, IOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX OOBEKTAX U SABICHUSX;

® — OCO3HaHUE JIe(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001IacTH
busuKy;

® — I[UIAHUPOBAHUE CBOETO pPAa3BUTUSA B MPUOOPETEHUU HOBBIX (PU3UUECKUX
3HAHUM;

® — CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIISITH B3aUMOCBSI3H MPUPOABL, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIMOJIIb30BaHUEM (DU3UUYECKUX 3HAHUII;

® — OIICHKa CBOUX JECUCTBUM C Y4YE€TOM BIIMSHUS HAa OKPYXKAIOIIYIO CpENy,
BO3MOXHBIX INIO0ATBHBIX MOCIEICTBUH.

METAINPEAMETHBIE PE3VYJ/IBTATBI

B pesynbsrare ocBoeHMS MpOrpaMMEI 10 (pr3nKe Ha ypOBHE OCHOBHOTO 0OIIEro
oOpazoBaHuss y oOyuawnierocss OyayT cQOpMHpPOBaHBI MeTamnpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIHLHBIC YHUBEPCAIbHBIE YUeOHbBIE NEeHCTBUS,
KOMMYHHUKATHUBHBIC  YHUBEpPCAJbHBIC  Yy4eOHBIC  JEHCTBUSA,  PETYIATHBHBIC
YHUBEpCaJIbHbIC YICOHBIE TCHUCTBUSI.

Ilo3HaBare/bHBIE YHuBEpPCaAJbHbIE yqeﬁﬂme I[eﬁCTBHH



ba3oBble JJoruuyecKkue I[eﬁCTBHHZ

BBIBIISIT W XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(sBEHUN);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIUUA, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMSI B pacCMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOMIOJEHUSIX, OTHOCSIIUXCS K PU3MUECKUM SIBIICHUSIM;
BBISBJISITh TTPUUMHHO--CJIEICTBEHHBIE CBA3U MPU W3YUYECHUH (PU3UUECKUX
SIBJICHUH U TIPOLIECCOB, J€NaTh BBIBOJIBI C UCIOJIB30BAHUEM JICTYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUHN, BBIABUTATh TUIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEIUYHH,

CaMOCTOSITENIbHO BEIOUPATh coco0 penieHus yueoHou puznueckoit 3agauu
(cpaBHEHHME HECKOJIBKMX BapUaHTOB peIleHHs, BbIOOp Haumbolee
MOAXOJIAIIETO ¢ YYETOM CAMOCTOSITEIbHO BBIJICICHHBIX KPUTEPUEB).

ba3oBble Hcciieq0BaTe/IbCKHE HeﬁCTBHHI

HCIIOIb30BATh BOMPOCHI KaK UCCIEAOBATEIbCKUM MHCTPYMEHT MMO3HAHUS;
MPOBOJIUTH [0 CAMOCTOSITEBLHO COCTaBICHHOMY IIJIAHY OIBIT, HECIOXKHBIN
bu3UYEeCKU OSKCIEPUMEHT, HeOOJNbIlIoe ucciaeAoBaHuEe (HU3UIECKOTO
SIBJIICHUSL;

OIICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCJICIOBAHUS MUJIN YKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (POPMyNIUpPOBaThH 00OOIIEHHS U BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOIOICHHU S, OTIBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE  JajbHElIllee pa3BUTHE  (PUBHUUYECKUX
MPOIIECCOB, a TAKXKE BBIJABUTATh MPEATIONOKEHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

MIPUMEHSTH PA3JIMUHbIE METOJbl, MTHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope HHPOPMAIIMU WIM JAHHBIX C Y4€TOM MPEII0KEHHONW yueOHOU
dbu3nveckoi 3agauu;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH WHQPOPMAIIUIO
Pa3IUYHBIX BUIOB B (hOPM IIPEICTABICHUSI;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANbHYIO (OpMy TMpeacTaBiIeHUs
vHbOpPMAlIMM H WUIIOCTPUPOBATh pEIIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMH, TharpaMMaMu, HHOU rpadukoi 1 X KOMOUHAITASIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH:

B XoA€ OOCyXJeHus y4eOHOro Marepuasia, pe3yiabTaroB J1abOpaTOpHBIX
paboT U IPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 0OCYX AAaeMOU TEMBI U



BBICKAa3bIBaTh WJIEHM, HAIICJICHHbICE Ha pPEIICHUE 3aJadyd U MOJJIepKaHUe
OJ1aroXkeaaTeTbHOCTH OOIICHMS,

COTIOCTABIIATH CBOU CYXJEHUS C CYKJICHUSIMU IPYTUX YYACTHUKOB JUAJIOTa,
0oOHapy>XKUBaTh pazinuue U CXOACTBO MO3UIIN;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIUYHO MPEICTABIATh PE3YJBTAThl BHIMOIHEHHOTO (PU3MUECKOTO OIbITa
(’KCTIepUMEHTa, UCCIIEI0BAHUS, TPOEKTA);

MMOHMMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBHUIYyaJIbHON
paboTHI MPU PENICHUU KOHKPETHOU (PU3NUeCcKoil mpoOieMbl;

MPUHUMATH LIEJIM COBMECTHOM JIeATEeIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTWIXKEHUIO: paCHpeiessiTh poJjid, OOCYXKJIaTh MpPOIECChl U
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJEH;
BBITIOJTHATH CBOIO YacCTh PabOThI, JOCTUTAs KaY€CTBEHHOIO pe3ysbrara 1o
CBOEMY HAIPaBJICHUIO U KOOPJUHUPYS CBOU JACHCTBUS C APYTUMU WICHAMU
KOMaH/Ibl,

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOUIMUA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeI‘y.]]SITI/IBHLIe YHuBEpPCaAJbHbIE yqeﬁnme HeﬁCTBHH

CaMoopraHn3auuﬂ:

BBIABIISITH IPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTyallUsIX, TPEOYIOIINX
JUTS pelieHust GU3NUECKUX 3HAHUM;

OpPUEHTUPOBATHCS B  PA3IMYHBIX MOAXOJAX MPUHATHUS  PElICHUU
(MHAUMBHUya IbHOE, TPUHSATHE pPEIICHUs B TPyIIe, NPUHSATHE pPEIICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTAaBIISATh AJITOPUTM pellleHHs] (PU3NUeCcKO 3a1auu Uiu
IJIaHA UCCIEOBAaHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATh IpeijiaraéMble BApUAHTHI PEIICHUN;
nenarb BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTpOJIb, 3MO]_[I/IOHaJILHLII71 HHTECJJICKT:

JlaBaTh aICKBaTHYIO OLIEHKY CUTYAallMH U MpeJIaraTh MiaH €€ N3MEHEHMUS;
OOBSACHATh MPUYUHBI  JOCTHKEHUSI  (HEJOCTHUXKEHHUS)  Pe3y/IbTaToB
NEeSTEbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBHI B JESATEIHLHOCTHh (B TOM YHUCJE B XOJ BBINOTHEHUS
(U3HUECKOTO HCCIEAOBaHWS WM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;



® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

® CTaBUTH ceOsl HA MECTO JPYroro yeaoBeKa B XO/€ CIopa UK JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTrOro;

® [pPU3HABATH CBOE MPABO HA OUIMOKY MPU PEIICHUN (PU3NUECKUX 3a]a4 WIH
B YTBEPKIACHUSIX HA HAYUYHBIE TEMBI U TAKOE K€ MIPABO APYTroro.

HNPEAMETHBIE PE3VYJ/IBTATBI

K koniy o0yuyenus B 7 kJiacce npeaMeTHbIE pe3yabTarbl Ha 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUM:

® JHCIIOJB30BaTh  MOHATHS: (QU3MYECKHE ©  XUMHYECKHE  SIBJICHHUS,
HaOII0JIEHNE, IKCIEPUMEHT, MOJeNib, THIOTEe3a, CIWHHIIBI (PU3MIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSHHS BelecTBa (TBEpAOE,
KHUJKOE, Tra3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOPHS, PABHOJICUCTBYIOIIAs CUIIA,
nedopmanus (ynpyrasi, IIacTUuecKkas), HEBECOMOCTb, COOOIIAIOIINECS
COCY/IbI;

e paznmuuarh sBieHus (auddys3us, TEIIOBOE ABUKEHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE  JBMIKCHHE, HEpPaBHOMEpPHOE JBIDKCHHE, HWHEPIus,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPJIBIX T C 3aKPEIJIEHHON OCHIO
BpaIllCHUs, TIEpeaayda TaBIeHUs TBEPALIMU TEJIaAMH, KUJIKOCTIMU U Ta3aMH,
atMocdepHOe [aBieHHE, IIJIaBaHWE TEJI, IPEeBpaIlleHUs MeXaHW4YeCKON
SHEPTUM) TI0 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3NYECKOE SIBICHUE;

® pacro3HaBaTh [MPOSBICHHWE HU3YYCHHBIX (DU3UYECKUX  SBICHUM B
OKpY>KaloIIeM MHpE, B TOM 4HCie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JBMIKCHHUS C PA3TUIHBIMU CKOPOCTSIMH B KHBOM M HEKHBOH
MpUpOAE, JCUCTBHE CHJILI TPEHUS B TMPUPOAE M TEXHHUKE, BIUSHUE
aTMocGhepHOTro JaBlICHUS Ha JKMBOW OpraHM3M, IJIaBaHUE PHIO, pblyard B
TEJIE YeJIOBEKa, IIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7lauyy B yu4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MIPU3HAKK) PU3HUECKUX SBICHUM;

® OIUCHIBATh U3YUYEHHBIE CBOMCTBA T€l U (PU3MUECKUE SIBICHUSI, UCIIOJIb3YSI
dbuznyeckue BeIUInHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSI, My Th,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC Tela,
cuJjia TpeHHUsl, aBieHue (TBEPIOTO Tea, )KUAKOCTH, Ta3a), BRITAIKWBAIOIIAS
cujla, MeXaHM4Yeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PUIIMEHT TMOJe3HOT0 JIEMCTBHS MEXaHM3MOB, KHHETUYECKas U
MOTEHIMaJbHAsl dSHEpPrus), NpPH ONHUCAHUM TPABWIHLHO TPAKTOBATh
(bU3UYECKUI CMBICT UCTIONB3YEMBIX BEIUYNH, UX 0003HAUYCHUS U €UHUIIBI



(u3HUEeCKUX BEIWYMH, HAXOAUTHh (HOPMYIIBI, CBS3BIBAIOLIUE JIAHHYIO
(U3HUECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHHUS U MPOLECCHI,
UCITIOJIb3YSl IIpaBWJIa CIOKEHUsl Cuil (BIOJb OJHOM MpsiMoM), 3akoH I'yka,
3akoH Ilackans, 3akoH Apxumesa, MpaBWIO paBHOBecHs phiuara (Oio0ka),
«30JI0TO€ NMPABWIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXAHUYECKON JHEPTUH,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIllUCHIBATh €0
MaTE€MaTH4YECKOE BBIPAKEHHUE;

OOBSICHATh (PU3HYECKUE SIBIECHUS, TPOLIECCHl U CBOWCTBA TEJN, B TOM YHUCIIE
U B KOHTEKCTE CHTyallMd IPaKTHKO-OPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh MPUYMHHO--CJIECTBEHHBIE CBSI3H, CTPOUTH OObsICHEHUE n3 12
JOTMYECKUX IIaroB ¢ onopod Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHU, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemarb pacy€THele 3a1a4u B 1—2 AeCTBUS, UCTIONB3Ys 3aKOHBI U OPMYJIBI,
CBsI3bIBAIOIINE (DU3NUECKHE BEIMUYHUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a41
3alHMChIBaTh KPATKOE YCIOBHE, MOJACTABIATH (PU3NYECKHE BEJIMYMHBI B
(GopMynbl M TPOBOAWUTH pPacUYEThl, HAXOAWTHb CIPABOYHBIE JAHHBIE,
HEOOXOIUMbIE JUIS pelleHus 3ajad, OIEHUBaThb PEATUCTUYHOCTH
MOJIy4YeHHOU (PU3NYECKOI BEITMUNHBI;

pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PEIINUTh NpPH MOMOLIU
(pu3HUECKUX METOAOB, B ONMCAHUU UCCIIEI0OBAHUS BBIIEISATH IPOBEPIEMOE
MpeanoNoKeHue (runoTesy), pa3indaTb 1 HHTEPIPETUPOBATH TIOTYyUYEHHBIN
pe3yapTaT, HaXOIWTh OIIMOKM B XOJE OIbITa, AEJaTh BBIBOABI IO €ro
pe3ynbraram;

MPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SABJICHUA WIIU
(pu3HUECKUX CBOMCTB TeI: (DOPMYIHPOBATH IPOBEPSIEMBIE TPEITOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOIO 000PY/IOBaHHUs, 3alIUCHIBATH XOJ
omnbITa U (POPMYJIUPOBATh BHIBOABL;

BBITIOJIHATD NPSIMBIE W3MEPEHUS PACCTOSHMS, BPEMEHH, MACChI TEIa,
o0béMa, CWJIBI M TEMIIEpaTypbl C HCIIOJIb30BAHUEM aHAJIOTOBBIX M
uu@poBeIX MPUOOPOB, 3aMUCHIBATh IOKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOMIOTHOW MOTPEIIHOCTH U3MEPEHUH;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3HUECKON BEJIMYUHBI OT
IPYrofd C HCIOJIb30BAaHUEM NPSIMBIX H3MEPEHHH (3aBUCUMOCTU IyTH
PABHOMEPHO IBUXKYILETOCS TENA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJIbXKEHHUSI OT Beca Teja, KauecTBa OOpaOOTKM IMOBEPXHOCTEM Teln U
HE3aBHCUMOCTH CHUJIbl TPEHHUS OT ILIOIIAJAN COIPUKOCHOBEHMS TEJI, CHIIBI
YOPYrOCTA OT YAJMHEHUS TNPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMA



MOTPYKEHHOM YaCTHU TeJa U OT IVIOTHOCTHU XKUAKOCTH, €€ HE3aBUCUMOCTHU
OT MJIOTHOCTHU TeJa, OT TIYyOHHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUN
IJIaBaHMs TEJ, YCJIOBUU pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IJITAHUPOBAHUM y4YEOHOTO HCCIENOBaHUS, COOUparhb YCTAHOBKY W
BBITIOJIHATh M3MEPEHHUs, CIeAysd NPEeIIOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHJE
MPEAJIOKEHHBIX TaONUI] U TPauUKOB, JeJaTh BHIBOABI MO pPE3yJibTaTaM
UCCIIEIOBAHUS,

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIMYUH (IUIOTHOCTH
BEILIECTBA )KUJAKOCTH U TBEPJIOTO TeJla, CUjla TPEHUS CKOJIbXKEHUS, JaBJICHUE
BO3/lyXa, BBITAJKHUBAIOIIAsl CuUjla, JCHCTBYIOIas Ha NOTPYKEHHOE B
KUJIKOCTh  TeNO, KOIPQPUIMEHT TOJIE3HOTO  JEHCTBUSL  MPOCTHIX
MEXaHU3MOB), CIEays] MPEII0KEHHOW HWHCTPYKIMHU: TPHU BBIMOIHEHUH
M3MEPEHUN CcOOMpPATh SKCHEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCIATH
3HAUCHHE UCKOMOM BEIIUYHHEI;

coOmroaTh MpaBuiia TEXHUKH O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000opy/IOBaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB:
BECBHI, TEPMOMETp, JUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMmeTp,
phlvar, NOJBM>KHBIM M HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;
XapaKTEepU30BaThb MNPUHIUIBI  JIEUCTBUS HM3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX oOmnucaHus (B TOM YHCIIE:
MOMAIIUITHUKHA, YCTPONCTBO BOAOMPOBOAA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, BBICOTOMED, MOPITHEBON HACOC, aPEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBICHUN U HEOOXOIUMbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,;

NPUBOAUTH  MPUMEPHl  (HAXOAUTh HHPOPMALIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIL30BaHUSl (U3MYECKUX 3HAHUW B TMOBCEAHEBHOU
KU3HU ISl oOecrieueHus: 0€30MacHOCTH MpU OOpallleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 3I0POBbS U COONIIO/ICHUS] HOPM
AKOJIOTMYECKOTO MTOBEJICHUS B OKPYXKAIOIIEH Cpelie;

OCYIIIECTBISATH OTOOpP MCTOYHUKOB HHpopManuu B MuTepHere B
COOTBETCTBHHM C 3aJJaHHBIM IMOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIHNXCS
3HAHUW U MYTEM CpPAaBHEHUS] PA3JIUYHBIX HMCTOYHUKOB BBIJICIATH
nH(pOpMaIMio, KOTOpas SBISETCS MPOTHUBOPEUYMBOW WM MOXKET OBbITh
HEI0CTOBEPHOM;

WCIIOIb30BATh MPU BBHIMOJHEHUH YYEOHBIX 3aJJaHUN HAyYHO--MOMYJSPHYIO
nuTepaTrypy GU3MYECKOTro COACpKaHUs, CIIPABOYHBIE MaTepHabl, PECYPCHI



cetru UMurepHer, Bianerb MNpUEMAMH  KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBanus UHGOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

® CoO3/1aBaTh COOCTBEHHBIE KpPaTKUE MUCHbMEHHBIE U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMAIMK (PU3HYECKOTO COAECPKAHUS, B TOM
yucie myOIu4Ho JeJaTh KpaTKUe COOOIIEHUs O pe3yabTaTax MPOeKTOB HIIH
Y4EOHBIX HCCIIEIOBAHUM, MPU FTOM T'PAMOTHO HCIOJIb30BaTh H3yUYECHHBIM
MOHATUMHBIM ammapar Kypca (QU3UKH, COMPOBOXKJIATh BBICTYILJICHUE
MPE3CHTAIMEH;

® [pU BBHINOJHEHUH YUYEOHBIX MPOEKTOB U MCCIEIOBAHUN pacHpenesiarh
00s3aHHOCTH B TpYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3a/JayaMu,
CI€IWTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUM, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYNIbI,  BBICTpauBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPY>KAIOITUX.

K koniy o0yuenus B 8 kiiacce npeaMeTHbie pe3yabTarbl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUM:

® CMOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUTUYECKHUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIINIEHHBI Tap, BIAXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsSI SHEpPrus, TEIJOBON JBUTATElb,
AJIIEMEHTAPHBIN JEKTPUUECKUM 3apsl, STEKTPUUECKOE 0, TPOBOHUKHU U
TUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TOJIE;

® paziInuarh ABJICHUS (TEIUIOBOE pACIIMPEHUE U CXKaTue, Tervlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHUE, KAMWUISIPHBIEC SBICHUS, UCIIApEHHUE,
KOHJICHCAIMs, IUIABJICHUE, KpUCTAJIu3aius (OTBEp/IeBaHUE), KHUIICHHUE,
TeIUIonepeaaya (TemIoMmpOBOAHOCTD, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3AIUS TEJ, B3aUMOJICUCTBUE 3apsiiOB, EUCTBUSA AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOACHCTBUE MAarHUTOB, JCUCTBHUE
MarHUTHOTO TOJSl HAa MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAsT UHIYKIIKS )
[0 OIUCAHUI0O UX XapaKTEepHbIX CBOWCTB H Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUWE HU3YUYCHHBIX (DU3UYECKUX  SIBICHUM B
OKpY>KaloIIeM MHpE, B TOM 4HCie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTAJUIBI B Tpupoxae, wusiydeHne ConHIa, 3aMep3aHUE BOJOEMOB,
MOpCKHEe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
SABJICHUSI B arMocdepe, dIEKTPUUECTBO KUBBIX OpPraHU3MOB, MArHUTHOE
nosie 3emMIH, Apeiid Moa0COB, POIbL MATHUTHOTO TOJIS JJIsI ’KU3HU Ha 3emuie,
MOJISIPHOE CHUSIHUE, TPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3ajlady B



y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX
SIBIICHUIM;

ONKCBHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3HUECKUE SBIICHUS, HUCIOIb3YS
(u3nuecKue BETWYUHBI (TEMIIepaTypa, BHYTPEHHSI SHEPTUs, KOJIHMYECTBO
TEIUJIOThI, YyAENbHAsl TEIUIOEMKOCTh BELIECTBA, YHAEJIbHAs TEIUIOTa
IUIaBJICHMS], YyAENbHas TeIJioTa MMapooOpa3oBaHUs, yIelbHAas TEIoTa
CrOpaHMsl TOIUIMBA, KOA(P(QULUHMEHT TMOJE3HOr0 JCHCTBUSA TEIUIOBOM
MalIuHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, JJIEKTPUUYECKUI 3apsl, CUiia
TOKa, MEKTPUUECKOE HAPSLDKEHHE, CONPOTUBIIEHUE TPOBOJHUKA, YIEIBHOE
CONPOTHUBIIEHHE BEUIECTBA, pa00Ta U MOIIHOCTb 3JEKTPUUECKOTO TOKA), IPU
ONKMCAaHUU NPaBUIBHO TPAKTOBATH (PU3MYECKHUI CMBICI HCIOIb3YyEMbIX
BEJIMYMH, OOO3HAY€HUs W €IWHULBl (PU3MYECKUX BEJIIMYUH, HAXOIUTh
(opMyJibl, CBA3BIBAIOUIME aHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh T'paUKU HU3YUEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIUYUH,;

XapaKTepu30BaTh CBOMICTBA TeJ, (PU3NYECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOXEHUS MOJIEKYIISIPHO--KUHETUYECKON TEOpUHu
CTPOEHHMsI BEUIECTBA, MPUHIMUI CYNEPIO3UIMN NoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUs 3apsna, 3akoH Oma s yyacTKa LENU, 3aKOH
Jlxoyna—Jlenna, 3akoOH COXpaHEeHUsI SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(OpMYyIMPOBKY 3aKOHA U 3aMCHIBATH €0 MAaTEMAaTHYECKOE BBIPAKEHUE;
OOBSICHATh (PU3NYECKHE NPOLECCHl W CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MPAaKTHKO-OPUEHTUPOBAHHOTO XApAKTEpa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTENH;

pemarb pacy€THbIe 3a/1a4u B 2—3 AEMCTBUS, UCIIONb3Ys 3aKOHBI U (OPMYJIbI,
CBsI3bIBAIOIINE (DU3NUECKHE BEIMUYHUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a4a4u
3aMMChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEOCTATOK JAaHHBIX JIJIS pELICHUS
3a/1a4u, BBHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIEC NIl €€ pelIeHuUs,
MPOBOAUTH PACYETHI M CPABHUBATh MOJYYEHHOE 3HAUCHHUE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEIINUTh NpPH MOMOLIU
(u3HUECKUX METOAOB, HCIOIb3Yys OINHUCAHME MCCIECNOBAHUS, BBIIEIATH
MIPOBEPSAEMOE  MPEANOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPsAKA
IIPOBENICHUS UCCIIEAOBAHMS, 1€JaTh BbIBOABL;

MPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SABJICHUA WIIU
(pu3HUECKUX CBOMCTB TeN (KanWUISIPHBIE SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO31yXa OT €ro o0b€Ma, TeMIlepaTypbl, CKOPOCTHU MPOLIECCAa OCTHIBAHUS U



HarpeBaHusl MpU M3TYYEHUU OT IBETa M3Iydaromen (MOonIoaoIei)
MMOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJABI OT TEMIIEPATypPhl KUIKOCTU U
miomanan €€ TMOBEPXHOCTH, DIEKTpHU3alus Tel U B3aUMOJCUCTBUE
ANEKTPUUYECKUX  3aps/IOB, B3aUMOJCUCTBHE TMOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJIEM TOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MarHMTHOTO TIOJiE Ha TMPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOMCTBA DJIGKTPOJBUTaTeNsi TMOCTOSHHOTO TOKa):  (pOpMYJIHPOBATH
MpoBEpsieMble MPEANON0KEHHS, COOUPATh YCTAHOBKY W3 MPEJI0KEHHOTO
000pynOBaHUsl, OMUCHIBATEH X0/ OMbITA U (POPMYTUPOBATH BHIBOJIBL;
BBITIOJTHATH MPSIMBIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEILHON BIAXKHOCTU
BO3/lyXa, CHUJIbl TOKAa, HAMNPSDKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
NpUOOPOB U JATYMKOB (PU3MYECKUX BEJIMYHUH, CPABHUBATH PE3YJbTAThI
M3MEPEHUH ¢ y4ETOM 3aIaHHOM aOCOMIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HUCCIIEIOBAHUE 3aBUCUMOCTHU OAHOUN (PU3MUECKON BEIMYUHBI OT
Ipyro ¢  UCIOJB30BAHHEM MPSIMBIX HU3MEPEHUM  (3aBUCUMOCTD
CONPOTHUBIICHUS] TPOBOJAHUKA OT €ro [JIMHBI, IUIOMIAJAX MONEPEYHOTrO
CEUEHUS U YIEJIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UYIIETO Yepe3 MPOBOJHUK, OT HAIPSIKEHUS Ha TPOBOIHUKE, UCCIIEIOBAHUE
MOCIE0OBATEIbHOTO M NapajlieIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IJIAaHUPOBaTh  UCCJEAOBaHUE, CcOOHUpaTh YCTAHOBKY U  BBINOJHATH
M3MEPEHUs, CleAysd MNPEIIOKeHHOMY IUIaHy, (UKCUPOBATh Pe3yabTaThl
MOJIy4YE€HHOW 3aBUCUMOCTHU B BHJI€ Ta0IUIl ¥ TPaUKOB, Je1aTh BHIBOJBI 110
pe3ysbTaraM HCCIeI0BaHMUS;

MPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PUIMUECKUX BEIUYUH (yaeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHBJICHUE MPOBOJIHMKA, paboTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKa): IJIAaHUPOBATh U3MEpPEHUs, coOMpaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEIIOKEHHOU HHCTPYKIUU, U
BBIYUCIISITh 3HAUCHUE BEJTUYUHBI;

coOmoaTh MpaBUiia TEXHUKH O€30MacCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000opy/IOBaHUEM;

XapaKTEepU30BaThb MNPUHIUIBI JIEUCTBUS HM3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX onucaHus (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JJOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUUECKOM SHEPruu, 3SIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPOIPUOOPHI (mpumepsl), ANEKTPUYECKHUE
MpEAOXPaHUTENH, IEKTPOMATHUT, SJEKTPOABUTATENh TOCTOSTHHOTO TOKA),
WCIIONB3Ysl 3HAHUS O CBOWMCTBaX (PU3MUECKUX SIBIICHUM U HEOOXOIUMBbIE
dbu3nYecKue 3aKOHOMEPHOCTH;



® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIC
MPUOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUTaTelb BHYTPEHHErO CrOpaHusl,
ANIEKTPOCKOIN, PEOCTAaT), COCTABISTH CXEMbI JJIEKTPUUYECKUX Lemneill ¢
MOCIIE0BATENIbHBIM U MapajlieIbHbIM COEAMHEHUEM DIIEMEHTOB, pa3iinyas
YCJIOBHBIE 0003HAYEHHUSI DIEMEHTOB JIEKTPUUECKUX 1IETIEH;

® MPUBOAUTH HOpuUMEphl  (HaxoAUTh,  HUHPOPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIMOIL30BaHUSl (U3MYECKUX 3HAHUW B TMOBCEAHEBHOU
KU3HU sl oOecrieueHus: 0€30MacHOCTH MpU 0OpallleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOJICHHS] HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIIEH Cpelie;

® OCYHIECTBIISITh MOUCK HWHGMOpMaUU (HUINYECKOTO CONEPXKAHUS B
NHtepHere, Ha OCHOBE UMEIOMIMUXCA 3HAHUM U MYTEM CpaBHEHUSA
JOTIOJTHUTENIbHBIX UCTOYHUKOB BBIJIETSATh MH(OPMAIIHIO, KOTOpAst SIBISETCS
MPOTUBOPEUYNBON UIIK MOXKET OBITh HEJIOCTOBEPHOM;

® CMOJb30BaTh NMPU BHIMOJHEHUHN YU4E€OHBIX 3aJlaHU HAyYHO--TIOMYJISPHYIO
nuTepaTrypy GU3MYECKOTro COACpKaHUs, CIIPABOYHBIE MaTEpHabl, PECYPCHI
cetru UMurTepHer, Bianerb MNpuUEMAMH KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus UHGOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHE YCTHbIE COOOIIECHMUS,
0000mas wuHGOPMALMIO U3 HECKOJbKUX HCTOYHHUKOB (HhU3NUECKOTO
COJIepKaHUs, B TOM YUCJIE MyOJIMYHO PEACTABIATh Pe3yabTaThl IPOEKTHON
WJIU UCCTIEA0BATEIIbCKOU IEATEIbHOCTH, IPHU 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3YUYEHHBIH TMOHATHMHBIN anmapar Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALUEH;

® [pU BBHINOJHEHUH YYEOHBIX IMPOEKTOB W HCCIENOBaHUM (HU3NUECKUX
MPOIIECCOB paclpenensiTh OOSI3aHHOCTH B TPYIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/la4aMU, CIEAUTH 3a BHIMIOJIHEHUEM IIJIaHA JIEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIA BKJIAaA B
NEeATEeNbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJIECHCTBHE,
MPOSIBJISIS TOTOBHOCTH pa3periarh KOH(PIUKTHI.

K koniy o0yuenus B 9 kJiacce npeaMeTHbie pe3yabTarbl Ha 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOITUXCS] YMEHUM:

® CMOJb30BaTh TMOHSTHUSA: CHUCTEMa OTCUéTa, MaTepuajbHas TOYKa,
TPAEKTOPHUs, OTHOCUTEILHOCTh MEXaHMUYECKOTO NBHXKEHUS, Achopmanus
(ynmpyrasi, mjgacTU4yeckasi), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U TMEPETpPy3KH, IIEHTP TAKECTH, aOCOITIOTHO TBEPIOE TEJO,
LEHTP TSKECTU TBEPJOTO Teja, paBHOBECUE, MEXaHUYECKUE KOJeOaHus u
BOJIHBI, 3BYK, UH(PPa3BYK U YIbTPA3BYK, IEKTPOMArHUTHHIE BOJIHBI, IIIKAJIA



ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPHI
WCITyCKaHUs U MOMIoNIeHus, adb(da-, 0eTa- U raMMa-u3IyyeHusl, U30TOIbI,
sIEpHAasi PHEPreTUKa,;

paznuuarh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHEHHOE
JBIKEHHE, PABHOYCKOPEHHOE MPSMOJIUHEWHOE JBHXKEHHE, CBOOOMHOE
MaJIcHUe TeJ, pAaBHOMEPHOE JABMKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JBIXKEHHE, KOJeOaTelbHOE JBIKEHHE (3aTyXalollue U
BBIHYKJICHHBIE KOJIEOAaHMs), PE30HAHC, BOJHOBOE JABUXKEHUE, OTPAXKEHUE
3ByKa, MPSMOJUHEUHOE PacCHpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3ioKeHUue OeJI0oro CBeTa B
CIEKTp U CIOXKEHHE CHEKTPAJbHBIX I[BETOB, JHUCIEpPCHUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHUE JUHEWUYATOTO CIEKTpa
M3JIyUYE€HUS ) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh  MPOSIBICHUE HU3YYEHHBIX  (U3UYECKUX SIBICHUH B
OKpYy>KaromieM Mupe (B TOM uuciie (PU3nuecKue SBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBBI, ABUXKeHUE TuiaHeT COIHEYHON CUCTEMBI, PEaKTUBHOE
JIBIKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHHE, CEHCMHMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BeTa Tel,
ONTUYECKHUE SIBIICHUS B MNpUpOje, OMOJOTMYECKOE ACHCTBHE BUIUMOIO,
yIbTPa(UOJIETOBOTO W  PEHTTEHOBCKOTO M3JIyYE€HHUH, €CTECTBEHHBIM
paauoOaKTUBHBIN (OH, KOCMUYECKHE JYy4Yd, PaJUOAKTHUBHOE H3ITYUYCHUE
MPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAJAUMOAKTUBHBIX U3JIyYEHUU Ha
OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO0 3a7ady B
y4eOHYI0, BBIJENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUYECKHUX
SIBIICHUM;

OMUCHIBaTh W3YUYEHHbIE CBOMCTBA Tell U (YU3UUYECKUE SIBICHUS, UCTIONb3YS
bu3nyeckue BEIMYMHBI (CpelHsss U MIHOBEHHAs CKOPOCTh Tella IpHu
HEPAaBHOMEPHOM JBM)KEHHH, YCKOpPEHHUE, TMEepeMEIleHHe, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CHJIa YHOPYrOCTH, CUJIa TSDKECTH, YCKOpPEHUE
CBOOOJTHOTO TAJEHHUS, BEC Tejla, HUMIYIbC Tejla, HWMIYIbC CHIIbL,
MexaHuuyeckas paboTa M MOIUIHOCTb, MOTEHIHAIbHAS HHEPrUs Teia,
MOHITOTO HAJ[ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CHKATOU
MPY>KUHbBI, KHHETUYECKast YHEPTHsI, TTOJIHASI MEXaHUUYeCKast YHEPTUs, TEPUO]T
M 4yacTtoTa KoysieOaHuH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CB€Ta, I[OKa3aTeldb TMPETOMIICHUSI Cpelibl), MpU ONHUCAHUU
MPAaBUJIBHO TPAKTOBaTh (U3UYECKUN CMBICT UCIOJIB3YEMbIX BEJIHYHH,
0003HauUEHHUSI W EIUHUIIBI (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIbI,



CBSA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO0 BEJIUUYUHY C JAPYTUMHU BEIUYUMHAMU,
CTPOUTH TPaPUKH U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYUH;
XapaKTEepU30BaTh CBOMCTBA Tes, (PU3UUECKUE SABJICHUS U TIPOLECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHUsI PHEPTrUU, 3aKOH BCEMHPHOTO TSATOTEHUS,
MPUHLNN CYNEPHO3ULUA CUJI, HOPUHIUI OTHOCUTelbHOCTH [anwuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAHEHMsI MUMITYJbCa, 3aKOHBI OTpPaXEHUs U
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsSJOBOTO U MAacCOBOTO YHCEI
MpU SAJIEPHBIX pPEaKUUSIX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIMChIBATh €70 MATEMATUUYE€CKOE BBIPAKEHHUE;

OOBACHATh (PU3MUECKHE NPOILIECCHl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH
MIPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOrMYECKUX
1aroB ¢ OMnopod Ha 2—3 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEN;

peuaTh pacy€THhIE 3a7a4u (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOb3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAIOIIME (PU3MUECKHUE BETUUMHBI: Ha
OCHOBE aHaJu3a yCJIOBUS 3aJlauMl 3allUChIBATh KPAaTKOE yCJIOBUE, BBISIBIATh
HEJOCTAIOIINE WU U30BITOUHBIC TaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYIIBI,
HEOOXOMUMbIE [IJIsi pElIeHUs, TMPOBOAUTH pacuy€Thl U  OIICHUBATH
PEaANMCTUYHOCTh MOMYYEHHOTO 3HAYEHUS (PU3NUECKON BETUUNHBI;
pacro3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh TPU MTOMOIIH
(bU3UYECKUX METOJIOB, HCHOJb3Yys OINUCAHUE HWCCIEIOBAHUS, BBIACISIThH
MPOBEPSIEMOE  MPEINOIOKEHNUE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJCHUS  HCCIEIOBAaHMs, JieJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUM U OTIBITOB;

MPOBOJIUTh OMBITHI O HAOMIONCHUIO (PUBMYECKUX SIBICHUU WU
bu3MYeCcKUX CBOWCTB TeNl (M3ydyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpPaHEHHMsI SHEPruH, 3aBUCUMOCTb NEpuoJla KoJeOaHUU MPYNKUHHOTO
MasiTHUKa OT MaccChl Irpy3a M >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCThH OT
aMILTUTYbl MAJIBIX KOJeOaHUM, MpsIMOJIMHEITHOE paclpOCTPaHEHUE CBETA,
pasliokeHue OeJIoro CBeTa B CHEKTp, M3YUEHHUE CBOMCTB M300pakKeHUsl B
IJIOCKOM 3€pKajie M CBOMCTB HM300pakeHUsI TpeaMeTra B cOoOHparoiei
JUH3e, HAOMIOACHUE CIUIONIHBIX U JMHEWYaThIX CHEKTPOB H3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh yCTAHOBKY H3  M30BITOYHOTO Habopa
000pyIOBaHUsl, OMKUCHIBATH XOJ| OIbITA U €r0 PE3yNbTaThl, POPMYIHPOBATH
BBIBOJIBI;

MPOBOJIUTHh MPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, Onpenenss
CpelHee 3HaueHUEe u3MepseMoil Beau4uHbl ((POKYyCHOE paccTosiHue



coOuparoniei JIMH3bI), OOOCHOBBIBATH BBIOOpP cmocoba U3MEpeHUus
(M3MepuTenbHOTO IpHUoopa);

MPOBOAUTh HWCCIEAOBAHWE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH C
WCITOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPU
PaBHOYCKOPEHHOM JIBIDKCHMH 0€3 HadallbHONH CKOPOCTH, TMepuoaa
KoJIeOaHU MaTEMaTHIE€CKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaXeHUs CBETA OT yIJIa MaJeHUS U YIJIa IPEIOMIICHHSI OT YIJIa TaICHMS ):
MJIAaHUPOBATh HCCIICIOBAaHUE, CAMOCTOSTENHHO COOHMpaTh YCTaHOBKY,
(buKCHPOBATh Pe3yIIBTATHI TOTYYCHHON 3aBUCUMOCTH (PU3NUECKIX BETHUNH
B BUJIe TAOJUIT U TpaUKOB, IETaTh BRIBOBI 1O PE3yJIbTaTaM UCCIICIOBaHNS,
MPOBOAUTh KOCBEHHBIE W3MEpPEHUsS (PU3NUECKUX BEIWYUH (CpEaHSsS
CKOpPOCTh Y YCKOPEHHUE Tela MPU PAaBHOYCKOPEHHOM JBMKEHUH, YCKOPCHUE
CBOOOMHOTO TMAaNIEHUs, >KECTKOCTh TMPYXKHUHBI, KOIDPUIMEHT TpeHUS
CKOJTLXKCHUS, MEXaHWYecKass paboTa W MOIIHOCTh, YacTOTa W TIEPHOJ
KOJIeOaHUH MaTeMaTHIECKOTO U IPY>KMHHOTO MasTHUKOB, ONITUYECKAs CHJIa
coOuparomeil JIMH3bI, PaTuOAKTUBHBIA (OH): TUTAHHPOBATH H3MEPCHUS,
coOuparh JKCIEPUMEHTATBHYI0 YCTAaHOBKY M BBHITIONHSATH H3MEPCHUS,
clemysl TPENIOKEHHON WHCTPYKITUHU, BBIYUCISTh 3HAYCHUE BEITUYUHBI U
aHATM3UPOBATH MOTYUEHHBIE PE3YIBTATHI C YIETOM 33JaHHOHN MOTPENTHOCTH
U3MEPEHNM;

coOronaTh MpaBWiia TEXHUKH 0€30TaCHOCTH TIPH paboTe ¢ JIabopaTOPHEIM
000opy/OBaHUEM;

pa3nuyarh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (HHU3UYECKUX MOJEICH:
MaTepHualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCUHBIM HMCTOUYHUK
CBETa, JIy4, TOHKas JINH3a, TUTAHeTapHas MOJIeTh aToMa, HYKJIOHHAsT MOJIENh
aTOMHOTO SIpa;

XapaKTepu30BaTh TMPUHIUIEI JACWUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHUCTB C OMOpPON Ha WX omucaHus (B TOM YHCIE:
CIIUIOMETpP, MaTYMKW TIOJIOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepHuckom, (oToammapar, ONTUYECKUE CBETOBOJIHI,
CIIEKTPOCKOII, JO3UMETP, Kamepa BuiabcoHa), HWCHONB3ysS 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBJICHUU ©  HeoOXoauMmble (u3nUecKue
3aKOHOMEPHOCTH;

HCITOJIB30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH WU3YYCHHBIX TEXHHUYCCKUX
YCTPOUCTB, H3MEPUTEIBHBIX TPHUOOPOB U TEXHOJIOTHIECKHX MPOIIECCOB MPU
peIICHNN  Yy4eOHO--TIPAKTUYCCKUX 3a/a4, ONTHYCCKHE CXEMBI IS
MOCTPOCHUS U300pAKEHHI B TIJIOCKOM 3€pKalie U coOuparole TMH3e;
MPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMANMIO O  TPHUMEPAX)
MPAKTUYECKOTO WCIOJB30BaHUS (DU3NYECKUX 3HAHWUN B TOBCETHEBHOUN



KU3HU ISl oOecrieueHus: 0€30MacHOCTH MPpU 0OpallleHUuu ¢ npudopamu u
TEXHUYCCKUMHU yCTPOUCTBAMH, COXPAHEHUS 3IOPOBbS U COOMIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBISATh TMOUCK HHPOpMAMU  (U3UYECKOTO COAEpKaHUs B
NurtepHere, caMOCTOATENbHO (POPMYNIHPYsI MOMCKOBBIN 3aMpOC, HAXOIUTh
MyTU ONpPENeSIeHHs] JOCTOBEPHOCTHU MOJIYyYEHHON MH(POpMAIK HA OCHOBE
UMEIOTINUXCS 3HAHUU U JOTIOTHUTEIbHBIX HCTOYHUKOB;

WCITOJIB30BATh MPHU BHITIOJHEHWN yY€OHBIX 3aaHUN HAYyYHO--TIOMYISIPHYIO
nuTepaTrypy GU3MYECKOTro COACpKaHUs, CIIPABOYHBIE MaTepHabl, PECYPCHI
cetu UHTepHeT, BiameTph mNpUEMaMH KOHCIIEKTHPOBAHUS TEKCTA,
npeodpazoBanus UHGOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHOpPMAIIM W3 HECKOJIBKUX WMCTOYHHUKOB (DU3UYECKOTO COMepKaHUS,
MyOIMYHO TIPEICTABIATh PE3YAbTAThl TPOCKTHOW MU MCCIIEIOBATEIIbCKON
JESTENHbHOCTH, TP OTOM TPAaMOTHO  HCIOJB30BaTh  HM3yYCHHBIN
MOHATUMHBIM amnmapar HM3y4yaemMoro pasjena (QU3NKA U CONPOBOXKIATH
BBICTYIUIEHUE TIpe3eHTalMe ¢ y4ETOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC
Koan4vecTBo yacon JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jaesioB u (uudpoBbie)
n/n TeM NMPOrpamMMbl Bcero Kourpoaburre | Ipakritecikue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecype
Paznen 1. ®u3uka u eé pojib B IO3HAHUHU OKPYKAIOIIEro MUpa
1.1 ®dusuKa - HayKa O IpUPOJE 2 bubmmorexa [OK
https://m.edsoo.ru/7f416194
bubnmoreka [JOK
1.2 DH3HHECKHE BETHTHHEI 2 ! https ://m.edsgo.ru/ 71416194
13 EcrecTBeHHOHAYUYHBIN METON 5 1 bubnmnoreka LIOK
' TTO3HAHMS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3znen 2. [lepBoHayajibHbIe CBe€HUSA 0 CTPOEHUH BEIIECTBA
2.1 CtpoeHue BeniecTBa 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBU>KeHUE 1 B3aUMOJICHCTBHUE 5 1 bubnmoreka [IOK
' YJaCTHI] BEIIeCTBa https://m.edsoo.ru/7f416194
23 ArperatHble COCTOSTHUSA 5 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasgeny 5

Pa3nen 3. /IBu:keHHe 1 B3auMoOAeicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

3

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



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

bubmnoreka LIOK

3.2 Hueprus, Macea, IIOTHOCTS 4 . https://m.edsoo.ru/7f416194
bubmnoreka LIOK
3.3 Cuna. Buzpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen 4. /laBjenne TBEpABIX TeJl, J)KUIKOCTEN U ra3oB
i I[EIJSJ'ICHI/IC. [lepenaua naBnenus . Bu6muorexa LIOK
' TBCPIBIMH TITAMH, https://m.edsoo.ru/7f416194
KUJIKOCTSIMH M Ta3aMH
bubmnoreka [IOK
4.2 Hlasnenne xukocTn > https://m.edsoo.ru/7f416194
bubmnoreka LIOK
4.3 AtMochepHoe IaBiaecHue 6 https://m.edsoo0.ru/7f416194
4.4 JleiicTBYE )KUIKOCTH U ra3a Ha 7 3 bubnmoreka [JOK
' MOTPY’KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen 5. PaGora 1 MOIIHOCTH. JHEPrust
bubmnoreka LIOK
>-1 Pabora m mommocTE 3 . https://m.edsoo.ru/7f416194
bubmnoreka [IOK
32 Hpocrsie MexaHu3MbI > . https://m.edsoo.ru/7f416194
bubmnoreka LIOK
>3 Mexanuieckas sHeprus 4 . https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 63 12

I[TPOI'PAMME



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

8 KIIACC

KosmmuecTBO 4acosB JJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB u (uudpoBbie)
Koutpoabublie | IlpakTnyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1. TenjioBble siBJeHUA
11 Crpoenue u cBOMCTBA 7 bubnuoteka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
1.2 Tennosbie nporeccer 21 I > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znea 2. DiiekTpHUYecKre H MATHUTHBIE SIBJIEHUS
) ?neKTqueCKHe 3apsbl. , 1 BuGmuorexa LJOK
' ap }DKGHHE 1C TeJld 1 X https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
29 [TocTOSIHHBIN 2TIEKTPUYECKUAMN 20 1 7 bubnuoreka [{OK
' TOK https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
2.3 MaruuTHbie sBICHUs 6 I 1.3 https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
2.4 INCKTPOMArHUTHAs HHYKIK 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 70 3 145

I[TPOI'PAMME



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 KUIIACC

Kosan4vecTBo yacon JJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB u (uudpoBbie)
n/n TeM NMPOrpamMMbl Bcero Kourpoaburie  lpakriieckue oOpa3oBarejibHbIE
padoThbI padoThbI pecype
Paznen 1. MexaHuuyeckue siBJIeHHUS
11 MexaHnyecKoe JBUKEHUE U 10 1 bubnmoreka [JOK
) CIOCOOBI €r0 OMMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka 1JOK
1.2 BaanmonercTene Tex 20 I 3 https://m.edsgo.ru/7f41a4a6
bubnmoreka [JOK
1.3 3aKOHBI COXpaHeHNA 10 3 https://m.edsgo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexannveckue KoJieOaHusi M BOJTHbI
bub6nmoreka [IOK
2.1 MexaHndeckue KoiaeOaHus 7 3 https://m.e ds](;lo.ru 17841 ada6
2.2 Mexanndeckue BOIHBL. 3BYK 8 1 3 Egggﬁ?ﬁ?ﬁsg&ﬁj 17841 ada6
Hroro no pazgeny 15
Pa3znen 3. DileKTPOMAarHMTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bu6nmoreka [IOK
' AJIIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznen 4. CBeToBbIE SIBJICHUS
41 3aKOHBI pacIPOCTPAHECHUS 6 5 bubnmoreka [IOK

CBCTa

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



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

49 JIMH3BI 1 ONTUYECKHE 6 3 bubmnoreka LIOK
' pUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue Oemoro ceera B 3 ) bubmnoreka LIOK
' CIICKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBaHTOBBIE IBJIEHHUA
51 Hcnyckanue u noniomeHue 4 1 bubnmnoreka LIOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
32 (CTpoeHHE ATOMHOTO 51pa 6 ! https://m.edsgo.ru/7f41a4a6
bubmnoreka LIOK
>3 slniepHpie peakiuu 7 ! https://m.edsgo.ru/7f41a4a6
Uroro no pazneny 17
Pasnea 6. IloBropuTeibH0-000011a101IMI MOAY/1b
6.1 I;Zi?ngzgﬁi Ey%ifql;e;ien 3a 9 2 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
7-9 xiacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOI'PAMME



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

IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KosinuecTBOo 4acoB JlaTa uzyyeHus
Ne JlonoJiHUTE IbHAS
. Tema ypoka Beero Konrpoabubie | IlpakTunueckue | 7-A 7-b uadopManus
padoThbI padoThbI
Paznea 1. @Pu3uka 4 eé poJib B O3HAHNM OKPY:KaKWIero mupa (6 4)
[TepBUYHBIA UHCTPYKTAXK 10 TEXHUKE
1 6e3onacHocTH. PU3MKa — HayKa O 1
pUpoAe. ABIEHUS TPUPOIBI 04.09 | 04.09
2 DuU3NYECKUE SBICHUS | 04.09 04.09
3 dusnveckre BEIUIUHBI U UX 1
M3MEpPECHUE 11.09 11.09
Ypok-uccnenoBanue «M3mepenue
4 TEMIIePATypPbl IPU TOMOIIH 1 1
AKUJIKOCTHOTO TEPMOMETPA U AaTUUKA
TeMIEpPaTypbD» 11.09 11.09
Metoapl HayYHOTO MO3HAHUS.
5 Onucanue GU3NYECKUX SBICHUM C |
MMOMOIIBIO MOAENEN 18.09 18.09
Ypok-uccnenoBanue «IIpoBepka
6 TUIIOTE3bI: JATbHOCTD MOJIETA IIapPUKA, 1 1
MYLIEHHOTO TOPU30HTAIBHO, TEM
00J1bI1Ie, YEM OOJIBIIIE BHICOTA ITyCKa» 18.09 18.09
Pazjen 2. [lepBoHauyaibHbIe CBeJIeHUS U CTPOEHUM BemlecTBa (5 4)
Ctpoenue BeniecTBa. ONbITHI,
7 JIOKa3bIBAKOIINE TUCKPETHOE CTPOCHUE |

BCIICCTBA

25.09 [25.09




8 JIBU>KeHUe 4acTuIl BEIIECTBA | 25.09 25.09
Ypok-uccnenoanue «OnbIThI O
9 HaOJIIOICHUIO TEIJIOBOTO PaCIIMpEeHUs | |
ra3oB» 02.10 02.10
10 ArperatHble COCTOSIHUS BENIECTBA | 02.10 |02.10
Oco0eHHOCTH arperaTHbIX COCTOSHHI
1 Bozbl. O000IIEHUE TIO pa3Aety 1
«IlepBOHaUaNbHBIE CBEACHUS O
CTPOCHHU BEILIECTBAY 09.10 |09.10
Paznea 3. /IBukenune u B3aumonaecreue teda (21 v)
MexaHn4yecKoe JBUKECHHUE.
12 PaBHOMEpHOE 1 HEpABHOMEPHOE |
NBIDKEHUE 09.10 09.10
13 CxopocTtb. EquHuIel ckopocTu | 16.10 16.10
14 Pacuer myTy M BpeMEHU ABUKEHUS | 16.10 16.10
15 Nuepuus. Macca — Mepa HHEPTHOCTH 1
TEN 23.10 ]23.10
16 IInotHOCTE BemecTBa. PacueT maccel u 1
o0beMa Tesia Mo ero MIOTHOCTH 23.10 ]23.10
Nucrpykrax no Th. JlaboparopHas
17 pabota «OmnpeneneHue MmIioTHOCTH 1 1
TBEPJIOTO TEJa» 06.11 06.11
18 Pemenne 3amad mo treme "InmoTHOCTH 1
BemecTna' 06.11 06.11
Cuna xak xapakTepuCTHKa
19 B3auMojiercTBusa Tea. Cuna |
yrpyroctu. 3akoH [ 'yka 13.11 13.11




Nucrpykrax no Th. JlaboparopHas
pabora «/3ydyeHue 3aBUCUMOCTH

20
pacTsbkeHus (1epopMalium) IpyKUHbI
OT MPUIIOKECHHOW CHJIBI» 13.11 13.11
21 SBnenue Tsarorenus. Cuiia TSOKECTH 20.11 20.11
CBs3b MEXIY CUIIOMN TAKECTU U
22 Maccoit Tena. Bec tena. Pemenne
3aga4 1o teme "Cuna tsoxectu" 20.11 20.11
23 Cuna TsSKeCTH Ha JIpyTHUX IUIAHETaX.
DOU3NYECKUE XaPAKTEPUCTUKH TUIAHET 27.11 27.11
24 N3mepenne cun. IlnnamomMeTp 27.11
25 Bec tena. HeBecomocth 04.12
CiioxeHne AByX CHUJI, HAalIPaBICHHBIX
26 10 OJTHOM MPSIMOU.
PaBHozelcTByrOIIas cula 04.12
27 'I?CHICHI/IG 3a71a4 110 TeMe
PaBHogelicTByrOmas cumna' 11.12
8 Cuna tpenus u €€ Buapl. TpeHue B
NPUPOAE U TEXHUKE 11.12
Nucrpykrax no Th. JlaboparopHas
pabora «/3ydyeHue 3aBUCUMOCTH CUJIbI
29 TPEHUS CKOJBKEHUS OT CHJIBI
JaBJICHUS U XapaKTepa
CONMPUKACAIIMNXCA TOBEPXHOCTEN 18.12
30 Pemenue 3ana4 Ha onpeaeneHue
PaBHOACHUCTBYIOLIEN CUJIBI 18.12
Pemenue 3anau mo remam: «Bec
31
Tenay, «I'padbudeckoe n300paxeHue 25.12




cui», «Cuibly, «PaBHOAEHCTBYOIIAS
CHUID»

KonTponbhas pabora no remMam:
«MexaHnnueckoe ABUKEHUE», «Macca,

32 IIOTHOCTHY, «Bec Temay, 1
«I'paduueckoe n3o0paxeHue Cui,
«Cunb» 25.12

Paznen 4. /laBjienne TBepabIX TeJ, J)KUIAKOCTEN 1 ra3oB (21 4)

33 Hasnenne. CiocoObl yMEHbIIEHUS U 1
YBEJIUYCHHUSI TaBICHUS
JlaBnenue raza. 3aBUCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa, 1
TEMIIePaTypPbl
[Tepenava naBneHus: TBEPIALIMHU

35 TEJIAMU, >KUIKOCTIMHU U ra3aMH. 3aKOH 1
[Tackans

36 JlaBneHue B )K{/’II[KOCTI/I M rase, 1
BBI3BAHHOE JICUCTBUEM CHJIBI TSHKECTH

37 Pemenue 3ana4 o teme «/laBiaeHue B 1
KUJKOCTH U rasze. 3akoH Ilackamns

38 Coobmiatoiuecs: CoCysl 1

39 ['mppaBnnyeckuii npece |

40 MaHOMeTpBIV. [TopuHeBoun 1
YKUJIKOCTHBIN HACOC

A1 Atmocdepa 3emiin U MPUUUHBI €€ 1
CYIIECTBOBAHUS

42 Bec Bo3nyxa. AtmocdepHoe naBieHue 1




43

N3mepenue atMochepHOTo JaBICHHUS.
OmnsiT Toppuuennu

44

3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM
MODSI

45

Bapomerp-anepous. AtmocdepHoe
JaBJICHUE HAa PA3IMYHBIX BHICOTAX

46

Penrenue 3amau mo reme
«AtMochepHOe TaBICHUE)

47

JleiicTBYE )KUIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

48

Nucrpykrax no Th. JlaboparopHas
pabota «OnpeneneHue
BBITAJIKMBAIOIIEN CHUIIBI, JEUCTBYIOIIEH
Ha TeJI0, MOTPYKEHHOE B KUJIKOCThY

49

Nuctpykrax no Th. JlaboparopHas
pabota o teme «lMccnenoBanue
3aBUCUMOCTH Beca Tejia B BOJIC OT
00BEMa OTPYKEHHOU B KUKOCTh
JaCTH TEJIa

50

IlmaBanue Ten

51

Nucrpykrax no Th. JlaboparopHas
pabora «KoHcTpyupoBaHue apeomeTpa
WJIYM KOHCTPYUPOBAHHUE JIOAKU U
onpeieNieHne €€ rpy30n0IbEMHOCTI

52

Pemenue 3ana4 o temam: «IlimaBanue
cynoB. Bo3nyxonnaBaHuey,




«JlaBiieHrEe TBEPABIX TEJ, )KUIAKOCTEU
U ra30oBy

53

KonTponbnas pabora o teme
«JlaBeHue TBEPABIX TEN, KUIKOCTEU 1
U Ta30B»

Pa3nea 5. Pa

0oTa M1 MOITHOCTH. JHeprus (12 4)

54

MexaHnndeckasi paboTa 1

55

MomHocTh. EauHuIsEI MOITHOCTH 1

56

Ypoxk-uccnenopanue «Pacuér
MOILIHOCTH, Pa3BUBAEMOW IIPU |
MOJTbEME TI0 JIECTHHULIE)

57

[IpocTeie MmexaHnu3MBbI. Phruar.
PaBHOBecuHe cuil Ha ppryare

58

Pbruaru B TexHHKe, OBITY U IPUPOJIE.
Nucrpykrax no Th. JlaboparopHas
pabora «/ccnenoBanue ycnoBui
PaBHOBECHSI pbluara

0.5

59

Pemrenue 3agay 1mo teme « YCIOBUS
paBHOBECHS pblUara

60

Koaddumuent nonesznoro neicTeus
MexaHnusma. Mucrpykrax o Th.
JlaGopatopHas paborta «3mepenue
KIIJI Hak1TOHHOM MIOCKOCTH

0.5

61

Pemenue 3amad nmo reMme «Pabora,
MoIHOCTh, KITJ]»

62

Mexanuueckas 3Heprusi.
Kunetnueckas v moreHOUaILHAI 1
SHEPTHUs




3aKOH COXpAHEHMSI MEXaHUYECKOMN
SHEPTUH

63

YPOK-3KCIEPUMEHT 1O TEME
«DKCIEPUMEHTATIBHOE OIPEICIICHUE
U3MEHEHUS KUHETUYECKON 1
MOTEHIIMAJIbHON SHEPTUU TIPH
CKaThIBAHUHU TEJIa MO0 HAKJIOHHOU
TJIOCKOCTH

64

KonTponbnas padbora no teme «Pabora

65
Y MOIIHOCTb. DHEPTrHUs»

Pe3epBHblii ypok. PaboTa ¢ TekcTamu
1o TeMe « MexaHN4eCKOE JIBUKECHUE

66

PesepBHblii ypok. PaboTa ¢ TekcTamu
67 1o TeMe «/laBneHue TBEPABIX Tell,
JKUJKOCTEN U Ta30B)

PeszepBHblii ypok. PaboTa ¢ TekcTamu
68 o Teme «PaboTta. MOITHOCT.
DHEPrus»

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12




8 KIIACC

Ne
n/n

Tema ypoka

Koau4decTBO yacoB

Jara n3y4yeHus

Bcero

KoHnTtposbHbie
padoThbI

IIpakTnyeckue
padoThbI

8-A

8-b

JlomostHUTEIbHAS
UH(popmManus

Pasznen 1. TenioB

ble siBJIeHus (28 v)

BBOIHBIN HHCTPYKTAXK I10
TeXHHUKE 0€30I1aCHOCTH.
OcHOBHBIE TOT0KEHUS
MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHUH U UX
OTBITHBIE TTOATBEPIKICHUS

02.09.2024

02.09.2024

Macca u pa3sMep aToMOB U
MOJIEKYII

02.09.2024

02.09.2024

Mopenu TBEpIOTO,
YKUJIKOTO M Ta3000pa3HOTO
COCTOSIHUM BENIECTBA

09.09.2024

09.09.2024

OObsicHEHHE CBOICTB
TBEPJIOTO, KUJKOTO U
raz000pa3HOTO COCTOSHUMN
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

09.09.2024

09.09.2024

Kpucramnmueckue n
amopdHbIe Tena

16.09.2024

16.09.2024

CMauuBaHue u
KaUJUISIPHOCTb.

16.09.2024

16.09.2024




[ToBepxHOCTHOE
HATSKEHUE

TerroBoe paclIMpeHne U
CKaTue

23.09.2024

23.09.2024

Temneparypa. CBs3b
TEMIIEPATyPhI CO
CKOpPOCTBIO TEIJIOBOTO
JIBUKEHUS YaCTHIL

23.09.2024

23.09.2024

BHyTpeHnHss sHeprus.
CnocoObl u3MeHeHus
BHYTPEHHEUN YHEPrUU

01.10.2024

03.10.2024

10

Buae rennonepenaun

02.10.2024

04.10.2024

11

VYpoxk-koH(pepeHius
"[IpakTnueckoe
HCITOJIb30BAHME TETUIOBBIX
CBOMCTB BEIIECTB U
MaTepHajIoB B LEJIIX
sHeprocOepexeHus"

07.10.2024

07.10.2024

12

KomuyecTBO TEILUIOTHI.
YhnenbHasg TEIJIOEMKOCTD

07.10.2024

07.10.2024

13

YpaBHEHHE TEMIOBOTO
Oananca. TermooOMeH u
TEIJIOBOE PaBHOBECHE

14.10.2024

14.10.2024

14

Nuctpykrax no Th.
JlaGopatopHas pabota
"HUcciienoBanue IBICHUSI
TEII000MeHa NpH

14.10.2024

14.10.2024




CMEIIMBAHUU XOJIOJHOU U
rops4deit Boabl"

15

Pacuet xonnuecTBa
TEIJIOTHI, HEOOXOIMMOTO
JUIs HarpeBaHus Tejaa u
BBIJICJISIEMOTO UM TIpH
OXJIAXKJICHU U

21.10.2024

21.10.2024

16

HNuctpykrax no Th.
JlaGopatopHas pabota
"OnpeneneHne yaeapHON
TEIUIOEMKOCTH BelecTna"

21.10.2024

21.10.2024

17

DHeprus TOIUIMBA.
VYnenbHas TenjaoTa
CropaHHust

11.11.2024

11.11.2024

18

IInaBnenue u
OTBEPJICBAHUE
KPUCTAJUTNYECKHAX TEIL.
VYnenpHas TerioTa
MJIaBJICHUS

11.11.2024

11.11.2024

19

Nuctpykrax no Th.
JlaGopatopHas pabota
"OnpeneneHne yaeabHON
TEIIOTHI IUIaBJICHUS JIbAA"

18.11.2024

18.11.2024

20

[TapooGpazoBanue u
koHAeHcanus. Mcnapenue

18.11.2024

18.11.2024

21

Kunienune. Ynenbnas
TEIJI0Ta NapooOpa3oBaHUs
Y KOHJCHCAIIHUH.

25.11.2024

25.11.2024




3aBUCHUMOCTh
TEMIIEpaTypbl KUIICHUS OT
aTMOC(hEepHOT0 TaBICHUS

22

Brnaxnocts BO3ayXa.
HNuctpykrax no Th.
JlaGopatopHas pabota
"Onpenenenue
OTHOCUTEIIbHOM
BJIAJKHOCTH BO3ayxa"

25.11.2024

25.11.2024

23

Penrenue 3amau na
OIPEAEIICHUE BIIAXKHOCTHU
BO31yXa

02.12.2024

02.12.2024

24

[IpuHnIMIBL pabOTHI
TEIUIOBBIX JIBUTATEIEH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus

02.12.2024

02.12.2024

25

KIIJI TermoBoro
nBurareisi. TenjaoBbie
JIBUTATEJIU U 3all[yTa
OKpY>KaroIlel Cpepl

09.12.2024

09.12.2024

26

3aKOH COXpAaHEHUS U
MpEBpaIlEHUs PHEPTUH B
TEIJIOBBIX MpOolieccax

09.12.2024

09.12.2024

27

IToaroroBska k
KOHTPOJILHOU paboTe mo

TeMe « TeIIOBbIC SIBJICHUS.

16.12.2024

16.12.2024




N3menenue arperaTHbIx
COCTOSIHAM BEIIECTBA»

28

KonTponbnas padora o
TeMe « TeroBbI€ SIBICHUS.
N3menenue arperaTHbIx
COCTOSIHUM BEIIECTBA»

16.12.2024

16.12.2024

Pasznean 2.

JIeKTpUUYECKHEe U MATHUTHBIE siBjeHns (37 1)

29

Dnekrpuzanus tein. J[Ba
poaa 3IEKTPUUECKUX
3aps0B

23.12.2024

23.12.2024

30

Ypoxk-uccieaoBaHue
«OneKkTpuzanus Ten
AHAYKIYEN U IPU

COINPHUKOCHOBECHU)

23.12.2024

23.12.2024

31

Bzanmonencreue
3apsDKEHHBIX TEJ. 3aKOH
Kynona

32

DIIEKTPUUYECKOE TOJIE.
HanpskeHHOCTD
3IEKTPUYECKOTO TTOJIA.
[TpuHLIMI cynepnio3uuuu
JIEKTPUUECKUX TOJIEH

33

Hocurenu anekrpuueckux
3apsa0B. DIEMEHTApHbBIN
3apsan. CTpoeHue atoma

34

[IpoBOHMKHN U
JTADJICKTPUKH. 3aKOH




COXPaHEHHS
AIIEKTPUIECKOTO 3apsijia

35

Pemenue 3anau Ha
NIPUMEHEHHUE CBOMCTB
JIEKTPUUYECKUX 3apsI0B

36

DIIEKTPUUYECKHI TOK,
YCIIOBHS €TI0
CYIIECTBOBaHMSI.
Hcrounuku
ANEKTPUYECKOrO TOKA

37

JIeiCTBHS IEKTPUYECKOTO
TOKa

38

Ypoxk-uccieaoBaHue
"JlercTBHE
ANEKTPUYECKOIO MOJIA Ha
MPOBOJAHUKY U
JOURIEKTPUKH"

39

DIIEKTPUUYECKHUI TOK B
MeTajlax, )XUIKOCTIX U
raszax

40

DIIeKTprUYEeCKas UMb U €€
COCTAaBHBIC YACTH

41

Cwuia Toxa. MHCTpyKTax
no Th. Jlaboparopnas
pabora "U3mepenue u
PETYIUPOBAHUE CHIIBI
ToKa"

0.5




42

DIIEKTPUUIECKOE
HanpspKeHue. BoabTMeTp.
HNuctpykrax no Th.
JlaGopatopHas pabota
"U3mepenue u
peryJnpoBaHue
HaINpsHKEHUs "

0.5

43

ConporusneHue
MPOBOJHUKA. YIEIIBHOE
COIIPOTUBJICHUE BEIIECTBA

44

HNuctpykrax no Th.
JlaGopatopHas pabota
"3aBUCHMOCTH
AIEKTPUYECKOTO
COMPOTHUBIICHUS
MIPOBOJIHUKA OT €TO0 JIJIUHBI,
TJIOIIA/IA TTOTIEPEYHOTO
ceyeHus U marepuana'

45

3aBUCUMOCTh CUJIBI TOKA OT
HanpspbkeHus. 3akoH OMma
JUISl ydacTKa Ienu

46

Nuctpykrax no Th.
JlaGopatopHas pabota
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA,
UYIIETO Yepe3 PE3UCTOP,
OT COMPOTHUBJICHUS
pe3ucTopa U HampPSKEHUS
Ha pe3ucrope”




47

IlocnenoBarenbHOE 1
napamuieIbHOE COCTMHECHUS
MPOBOJIHUKOB

48

Nuctpykrax no Th.
JlaGopatopHas pabota
«IIpoBepka npasuiia
CJIOKEHHUS HAIPSKEHUN
IIPU TIOCJIEN0BATEIILHOM
COEIMHEHUH JIBYX
PE3UCTOPOB)

49

HNuctpykrax no Th.
JlaGopatopHas pabota
«IIpoBepka npaBumna s
CHUJIBI TOKA MPH
MapauIeIbHOM
COCIMHEHUHU PE3UCTOPOBY

50

Pemenue 3anau Ha
puMeHeHue 3akoHa Oma
TUTSL pa3JIUYHOTO
COEIMHEHUS POBOAHUKOB

51

Pabota 1 MOITHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH /xoyins-Jlenna

52

Nuctpykrax no Th.
JlaGopatopHas pabota
"Onpenenenue padoThl U
MOIITHOCTHU
ANEKTPUIECKOro Toka"




53

DJIEKTPUYECKUE LIETTH U
MOTPEOUTENH
ANEKTPUYECKOW SJHEPTHUU B
osITy. KopoTkoe
3aMBIKaHUE

54

[ToaroroBka k
KOHTPOJIbHOU paboTe mo
TeME «DIEKTPUUECKUE
3apsibl. 3apsHKEHHBIE Tela
U X B3aUMOJICHCTBHS.
[TocTositHHBIN
ANEKTPUYECKUN TOK»

55

KonTponbnas padora o
TeME «DIEKTPUUECKUE
3apsibl. 3apsHKEHHBIE TeJla
Y UX B3aNUMOJICHCTBUSL.
[TocTositHHBIN
ANEKTPUYECKUN TOK»

56

ITocTossTHHBIE MArHUTHI, UX
B3aMOJICICTBHUE

57

Ypok-uccieaoBaHue
«3yuenue noneu
MMOCTOSSHHBIX MAarHUTOB)

58

MarsuTHoe 1oJ€.
MaruauTtHoe nojie 3eMIH U
€ro 3HauYeHHUE IS KU3HHU
Ha 3eMJie




59

OmnsIT Opcrena.
MarHuTHO€ noJjie
AJICKTPUYECKOTO TOKA
MarauTHoOE€ 1noJjie KaTylKu
C TOKOM

60

[Ipumenenue
AIEKTPOMAarHuTOB B
TeXHUKe. THCTpYKTax 110
Tb. JIaboparopHas padota
«3yueHnue nencrus
MAarHuTHOTIO IO Ha
ITPOBOJTHHUK C TOKOM»

0.5

61

DIIEKTPOABUTATETb
MOCTOSTHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIOPTE.
JlaGopatopHas pabota
«KoHcTpynpoBanue u
M3y4yeHue padoThl
ANEKTPOJIBUTATEIISD

62

Omnbitel @apanest. 3akOH
3JEKTPOMAarHUTHOU
nHaykuu. [IpaBuno
Jlenna

63

DJIEKTPOreHEPATOP.
Cnoco0bI osry4eHus
ANEKTPUYECKOW SJHEPTHM.




DJIEKTPOCTAHIINU HA
BO300OHOBIISIEMBIX
HMCTOYHHMKAX YHCPTHH

64

[Toxroroska x
KOHTPOJILHOU paboTe mo
TeME «DJEKTPUUYECKUE U
MarHUTHBIC SIBJICHUS

65

KonTponbnas padora o
TeME «DJIEKTPUUYECKUE U
MarHUTHBIC SIBJICHUS

66

PesepBHblii ypok. Pabota c
TEKCTAMHU IO TEME
«TeroBbIE ABJIICHUS

67

PesepBHblii ypok. Pabota c
TEKCTaMH 110 TEME
«ITocTostHHBIN
AIEKTPUUYECKUNA TOK»

68

PesepsHblii ypok. Pabota c
TEKCTaMH 110 TEME
«MarHuTHBIE SIBICHUSY

OBLIEE KOJIMYECTBO
YACOB II10 ITPOI'PAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

Koaun4vecTBO 4acoB

Jara n3y4yeHus

Bcero

KoHnTtposbHbie
padoThbI

IIpakTnyeckue
padoThbI

9-A

9-b

JlomostHUTEIbHAS
UH(popmManus

Pa3znen 1. Mexanndeckue siBjeHns (40 4)

BBoaHbII HHCTPYKTa)
10 TEXHHUKE
0e30IMacHOCTH.
MexaHU4eCcKoe
JIBHDKEHUE.
MarepuanbHas TOYKa

02.09.2024

03.09.2024

Cucrema orcuera.
OTHOCHTEIBHOCTH
MEXaHUYECKOTO
JBAOKECHUST

06.09.2024

05.09.2024

PaBnomepnoe
NPSIMOJIMHENHOE
JBUKECHUE

06.09.2024

05.09.2024

HepaBromepnoe
NPSIMOJIMHENHOE
nBuxeHue. CpenHssa u
MI'HOBEHHAsI CKOPOCTh

09.09.202

10.09.2024

[IpsmomnuHelinoe
PaBHOYCKOPEHHOE
JIBJKCHHUE. YCKOPCHUE

13.09.2024

12.09.2024




CxopocTth
MPAMOJIMHEWHOTO
PaBHOYCKOPEHHOTO
nBikeHus. ['paguk
CKOPOCTH

13.09.2024

12.09.2024

Nuctpykrax no Th.
JlaGopatopHas paborta
"Onpenenenue
YCKOpEHUSI Tea Ipu
PaBHOYCKOPEHHOM
JBYOKEHUH TI0
HAKJIOHHOM
TIOCKOCTH"

16.09.2024

17.09.2024

CB00OOIHOE T1a/ICHUE
tei. OneITel [anunes

20.09.2024

19.09.2024

PaBHOMEpHOE
JIBH>KEHUE T10
OKpyHOCTHU. [Tepron u
4acToTa oOpalieHus.
JIuHeiHas u ynioBas
CKOPOCTH

20.09.2024

19.09.2024

10

LentpocTpemurenpsHoe
YCKOpPEHHUE

23.09.2024

24.09.2024

11

ITepBrIit 3aKk0H
Hrrorona. Bexrop
CHUJIbI

27.09.2024

26.09.2024

12

Bropoii 3akoH
HrroTona.

27.09.2024

26.09.2024




PaBHognelicTByromas
cuia

13

Tpetuit 3akoH
HprotoHa.
Cynepno3unus Cui

02.10.2024

01.10.2024

14

Pemrenue 3amau Ha
MPUMEHECHHUE 3aKOHOB
Herorouna

04.10.2024

03.10.2024

15

Cuna ynpyrocru.
3akoH ['yka

04.10.2024

03.10.2024

16

Pemrenwue 3amay mmo
Tteme «Cuia
YIIPYTOCTHUY

07.10.2024

08.10.2024

17

Nuctpykrax no Th.
JlaGopatopHas pabota
«Onpenenenue
AKECTKOCTH MPYKUHBD

11.10.2024

10.10.2024

18

Cuna TpeHus

11.10.2024

10.10.2024

19

Pemenue 3anau no
teme «Cuita TpeHus»

14.10.2024

15.10.2024

20

HNuctpykrax no Th.
JlaGopatopHas pabota
"Onpenenenue

ko3 puIIeHTa TPEHUS
CKOJIb)KeHUs "

18.10.2024

17.10.2024

21

Pemrenue 3agay mmo
TeMe "3aKoHBI
Hrrorona. Cuia

18.10.2024

17.10.2024




ynpyroctu. Cuna
TpeHus"

22

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHUS. YCKOPEHUE
CBOOOIHOTO MaJCHUS

21.10.2024

22.10.2024

23

VYpoxk-koHpepeHus

" JIBUsKEHHE TENT BOKPYT
rPaBUTAIIMOHHOTO
nerTpa (ComHeunas
cucrema). ['amakTukn"

25.10.2024

24.10.2024

24

Pemenwue 3amad mo
teMme "Cuna TSHKeCTH U
3aKOH BCEMUPHOTO
TSTOTCHUS"

25.10.2024

05.11.2024

25

[TepBas kocmuueckas
CKOPOCTb.
HesecomocTs n
MEPErPY3KHU

08.11.2024

07.11.2024

26

PaBHOBecue
MaTepUaIbHOM TOUYKH.
AOCOIIOTHO TBEPIOE
teno. PaBHoBecue
TBEPAOTO Tea ¢
3aKPEIIEHHOW OChIO
BpAIICHUS

08.11.2024

07.11.2024

27

MowmenT cunsbl. LlenTp
TSKECTU

11.11.2024

12.11.2024




28

Pemrenue 3amay mmo
Tteme "MOMEHT CUJIBI.
LenTp TsixecTn"

15.11.2024

14.11.2024

29

IToaroroBska k
KOHTPOJIbHOU paboTe
10 TeME
"MexaHn4eCcKoe
JIBMOKEHIUE.
BzaumoneincrTBue tea"

15.11.2024

14.11.2024

30

KonTponbnas pabora
10 TEME
"MexaHHu4eCKOe
JIBIDKCHHE.
BzaumoneincrtBue tea"

18.11.2024

19.11.2024

31

Nmnynsc Tena.
Nmmynse cuisl. 3akoH
COXPaHEHHMs UMITYJIbCA.
Yrupyroe u HeyIpyroe
B3aMMOJCHCTBHE

22.11.2024

21.11.2024

32

Pemenue 3anau no
TeMe "3aKkoH
COXpaHEHHUsI UMITyJIbca"

22.11.2024

21.11.2024

33

VYpoxk-koH(pepeHius
"PeakTHBHOEC
JBMO)KEHUE B TIPUPOJIC U
TEeXHUKe"

25.11.2024

26.11.2024

34

Mexanndeckas paboTa
1 MOIITHOCTD

29.11.2024

28.11.2024




35

Pabora cunel TSDKECTH,
CUJIBI yIIPYTOCTH U
CHJIBI TPCHHMS

29.11.2024

28.11.2024

36

Nuctpykrax no Th.
JlaGopatopHas pabota
«Omnpenenennie pabOThI
CUJIBI TPEHHUS TIPU
PaBHOMEpPHOM
JBUKEHUM TeJla 1Mo
TOPU30HTAILHOU
MTOBEPXHOCTH

02.12.2024

03.12.2024

37

CBs3b dHEPruu 1
padoTHI.
[TorenumanbHas
SHEprus

06.12.2024

05.12.2024

38

Kunernueckas
sHeprus. Teopema o
KUHETHUYECKOW SJHEPTUU

06.12.2024

05.12.2024

39

3aKOH COXpaHEHUS
SHEPIrUu B MEXAHUKE

09.12.2024

10.12.2024

40

HNuctpykrax no Th.
JlaGopatopHas pabota
«/3yueHnue 3akoHa
COXPaHEHHUsI YDHEPTU

13.12.2024

12.12.2024

Pa3nea 2. Mexanunuec

KHe KoJieOaHusi M BOJHBI (15 4)

41

KonebarenpHoe
JIBUKEHUE U €T0
XapaKTEPUCTUKHU

13.12.2024

12.12.2024




42

3aryxaroonue
KoJIeOaHuUsl.
BrinyxneHHble
kosieOanusi. Pe3oHaHc

16.12.2024

17.12.2024

43

MaremMaTnyeckui u
MPY>KUHHBIA MasiTHUKH

20.12.2024

19.12.2024

44

Ypoxk-uccienoBaHue
«3aBUCHUMOCTH
repuoja KoiaeoaHuii ot
AKECTKOCTH MPY>KUHBI U
Macchbl rpy3a»

20.12.2024

19.12.2024

45

[IpeBpamenue snepruu
P MEXAHUYECKUX
KOJICOAHUSIX

23.12.2024

24.12.2024

46

Nuctpykrax no Th.
JlaGopatopHas pabota
«Onpenenenue
4acTOTHI U MepUoaa
KoJIeOaHMi
MPY>KUHHOTO
MasiTHUKa»

27.12.2024

26.12.2024

47

Nuctpykrax no Th.
JlaGopatopHas pabota
«IIpoBepka
HE3aBHCUMOCTHU
nepuoja Koueoanui
rpy3a, MOABEUIEHHOTO K
HUTH, OT MAcChl Tpy3a»

27.12.2024

26.12.2024




48

MexaHn4eCcKue BOJIHBI.
CBolicTBa
MEXaHUYECKHUX BOJIH.
[IpomonbHbIE U
MOTNIEPEYHBIE BOJHBI

49

VYpoxk-koH(pepeHius
"MexaHn4yecKre BOIHBI
B TBEPJIOM TEJIE.
CelicMuyeckue BOJIHBI"

50

3BYK.
PacnpocTpanenue n
OTpaXEHHUE 3BYKa

51

Ypoxk-uccieaoBaHue
"Habmronenue
3aBUCUMOCTH BBICOTHI
3BYKa OT YaCTOTHI"

52

I'pomkoCTB 3ByKa 1
BBICOTA TOHA.
AKyCTHYECKHI
pe30oHaHC

53

VYpoxk-koH(pepeHus
"VneTpasByk u
MH(Pa3BYK B IPUPOEC
1 TEXHUKE"

54

IToaroroBska k
KOHTPOJIbHOU paboTe
o TeMme "'3aKOHBI
COXpaHEHHUsI.




Mexaaunueckue
KoJicOaHusA ¥ BOJTHBI"

55

KonTponbnas pabora
o Teme "'3aKOHEBI
COXpaHEHUSI.
MexaHu4deckKkue
KOJIEOaHHS U BOJIHBI"

Paznen 3. DileKTPOMArHUTHOE

0JIE€ X IJICKTPOMAIrHUTHBIC BOJI

HBI (6 4)

56

DIIEKTPOMArHuTHOE
ToJe.
DIIEKTPOMArHUTHBIE
BOJIHBI

57

CBoiicTBa
ANEKTPOMArHUTHBIX
BOJTH

58

VYpoxk-koH(pepeHus
«Ixana
AJIEKTPOMArHUTHBIX
BoJIH. Mcrnionb30Banue
AJIEKTPOMArHUTHBIX
BOJIH JUUISI COTOBOM
CBSI3I»

59

Ypoxk-uccieaoBaHue
«/3yueHnue cBOWUCTB
ANEKTPOMATHUTHBIX
BOJIH C MIOMOILBIO
MOOUIBHOTO
TenedoHay




60

Pemenue 3anau Ha
OIIPEIEJIEHUE YaCTOThI
Y JIJTAHBI
AIEKTPOMAarHUTHOU
BOJIHBI

61

DJIEKTpOMarHuTHast
MpUpoJia CBETAa.
CxopocThb cBeTa.
BonHoBbI€ cBOMCTBA
CBETa

Pasnen 4. CBetoBble siBjaeHus (15 1)

62

HcTounuku csera.
[Ipsmomnunerinoe
pacnpocTpaHeHue
CBETa. 3aTMEHUS
Connua u JIyHsl

63

3aKOH OTpaKEHUs
CBeTa. 3epkaja.
Pemrenune 3amay Ha
MPUMEHEHHE 3aKOHA
OTpakKEHUsI CBETA

64

[Ipenomnenue caera.
3aKOH MPEIOMIICHUS
CBETA

65

ITonHoe BHYyTpeHHEE
OTPAXKEHUE CBETA.
Hcnonp3oBanue
MOJIHOTO BHYTPEHHETO




OTpa’KCHUA B
ONTUYECKUX
CBETOBOJIAX

66

Nuctpykrax no Th.
JlaGopatopHas pabota
"UccnenoBanue
3aBUCUMOCTH yTJiia
MPEJIOMIICHUS
CBETOBOTO Jy4a OT yrJia
MaJICHUs Ha TPAHUIIE
"BO31yX-CTEKJIIO"

67

VYpoxk-koH(pepeHus

" cmnonnp30BaHue
MOJTHOTO BHYTPEHHETO
OTpaKCHUS:
CBETOBO/IbI,
OITHUKOBOJIOKOHHAS
CBSI3b"

68

JInasel. OnTuyeckas
CUJIA JIUH3EI

69

[TocTpoenue
M300paKEHUH B JIMH3aX

70

HNuctpykrax no Th.
JlaGopatopHas pabota
"Onpenenenue
(bOKYyCHOTO paccTOSIHUS
1 ONITUYECKOU CHJIBI
cobuparoriei JTuH3b1"




71

VYpoxk-koH(pepeHius
"OnTuueckue
JIMH30BBIE MPUOOPHI"

72

I'ma3 xak onTnueckas
cucTeMa. 3peHHue

73

VYpoxk-koHpepeHus
"Iledextnl 3penus. Kak
COXpaHUTh 3peHue"

74

Paznoxxenue 6enoro
CBETa B CIEKTP.
OmrwiTel HeroTOHA.
CroxxeHune
CIIEKTPAIbHBIX IIBETOB.
Jucnepcus csera

75

Nuctpykrax no Th.
JlaGopatopHas pabota
"OnbITHI IO
Pa3IoKEeHHIO 0eJI0ro
CBETAa B CIIEKTP U
BOCTIPUSITHIO 1IBETA
MPEAMETOB TIPU UX
HaOJIIOICHUH Yepe3
1IBETOBbIC (PUIBHTPHI"

76

YpOK-TIpaKTUKYM
"BoyiHOBBIE CBOWCTBA
CBETA: IUCIEPCHS,
uHTepdepeHIus u
mudpakus"




Paznen 5. KBantoBbie siBjienus (17 4)

77

OneiTel Pezepdopaa u
IJIaHeTapHask MOJIEIb
aroma

78

IToctynare! bopa.
Monuens aroma bopa

79

Hcnyckanue u
MOMIOLIEHUE CBETA
atomoM. KBaHTBI.
Jlunenyarslie CIIEKTPbI

80

YpOK-IIpakTUKyM
"HabmroneHnue
CIIEKTPOB MCIIyCKaHHUS"

81

PanuoakTuBHOCTD U €€
BUBI

82

Crpoenue arToMHOTO
sapa. Hykinonnas
MOJEb

83

PagnoaxtuBHBIE
MPEBPAILICHUS.
N3oTonbl

84

Pemrenue 3agay mmo
teMe: "PagnoakTUBHBIE
npespanieHus "

85

[Iepuon monypacnana

86

VYpoxk-koH(pepeHius
"PagnoakTUBHEIE




W3JIy4YE€HUs B IPUPOJIE,
MEIHUILIMHE, TEXHUKE"

87

S nepHbie peakuuu.
3aKOHBI COXPaHEHUS
3apsIA0BOTO U
MacCOBOTO YHCEI

88

DHeprus CBsI3U
aTOMHBIX saep. CBsa3b
MAaCChI M JHEPIUHU

89

Pemenue 3anau no
Teme "SnepHbie
peakuun"

90

Peaknuu cunTes3a u
JCJIEHUS SIED.
Hcrounuku sHeprun
ComHiia u 3BE31

91

VYpoxk-koH(pepeHius
"AnepHas sHEpreTUKA.
JlericTBus
PaIlOAKTUBHBIX
W3JIy4Y€HUN HA )KUBbIC
OpraHu3Mbl"

92

[ToaroroBka k
KOHTPOJILHOU paboTe
110 TeMe
"IIEeKTPOMAarHUTHOE
ToJie.
DJIEKTPOMAarHUTHHIE




BOJIHBI. KBaHTOBBIE
saBieHUI"

93

KonTponbnas pabora
110 TeMe
"IIEKTPOMAarHUTHOE
Toie.
DJIEKTPOMarHuTHHIE
BOJIHBI. KBaHTOBEIE
SIBJICHUS "

Pazgea 6. IloBTopuTe1bHO-0000IIAOIIMI MOAYJIb (9 U

)

94

[ToBTOpeHue,
o0o011eHue.
Nuctpykrax no Th.
JlaGopaTtopHbie pabOThI

o Kypcy
"Bzaumopeicraue ten"

95

[ToBTOpEeHue,
00o0menne. Penrenne
paCUETHBIX U
KauyeCTBEHHBIX 3a7a4
mo Teme ""TemnaoBkie
MPOLIECCHI"

96

[ToBTOpEeHue,
00o00menne. Penrenne
paCUETHBIX U
KauyeCTBEHHBIX 3a7a4
o teme "KII/]
TEIUIOBBIX JBHTaTeiic"




97

[ToBTOpeHue,
00o01enue. Pemenue
pacyYETHBIX U
KaueCTBEHHBIX 3a]1a4
o teme "KIIJ]
IEKTPOYCTAHOBOK"

98

[ToBTOpeHue,
o00o011eHue.
JlaGopaTtopHbie pabOThI
1o Kypcy "CBeToBble
SIBJICHUA"

99

[ToBTOpEHue,
00o6mienue. Padora ¢
TEKCTaMU IO TEME
"3aKOHBI COXpPAHEHHUS B
MEXaHuKke"

100

[ToBTOpEeHue,
0000menwne. Padora ¢
TEKCTAMH 110 TEME
"KonebaHust v BOJHBI"

101

[ToBTOpEeHue,
0000menwne. Padora ¢
TEKCTAMH 110 TEME
"CBeTOBBIC ABJICHUS"

102

[ToBTOpeHue,
0000menwne. Padora ¢
TEKCTaMH M0 TEME
"KBaHTOBas U simepHas
buzuka"




OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

27







YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYUEHUKA

1. ®usuka, 7 kinacc/ [epoimkun A.B., O011ecTBO C OrpaHUYEHHON
0oTBeTCTBEHHOCTHIO «JIPO®DAY; Akiimoneproe oduiectBo «M3narenbeTBo
«IIpocseuieHuey.

2.®Duzuka, 8 kinacc/ [epoikun A.B., O611eCcTBO ¢ OrpaHUYEHHOM
0oTBeTCTBEHHOCTHIO «JIPO®DAY; Akiimoneproe oduiectBo «M3narenbeTBo
«IIpocsewieHuey.

3.®usuka, 9 knacc/ [epoimkun A.B., I'ytauk E.M., O611ecTBo ¢ orpaHMu4eHHON
0oTBeTCTBEHHOCTHIO «JIPO®DAY; AkiimonepHoe odmiectBo «M3aarenbeTBo

«IIpocseuieHuey.

METOANYECKHUE MATEPHUAJIBI JIJIS YUUTEJIA

1. Pabouas terpaap no ¢usuke. 7 kiacc: k yueOHuky Ilepoeimknuna A.B. -
MunbkoBa P.JI.

2. Pabouas terpanp no ¢pusuke. § kinace - [lepeimkun A.B.

3. Pabouas Tterpanp no ¢usuke. 9 kinacce. K yueOnuky I[leppimkuna A.B., I'yTHuk

E.M. - MunskoBa P.J1., IBanoBa B.B.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.bubnuoteka I{OK https://m.edsoo.ru/ff09f72a

2.Poccuiickas anekTpoHHas mikona https://resh.edu.ru/

3.Mudoypok https://infourok.ru/

4 Mynptrypoxk https://multiurok.ru/

5.Buneo naboparopHbix paboT

https://www.youtube.com/(@physica/videos



https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://www.youtube.com/@physica/videos

MHUHUCTEP

JOHE] IU(@%M L{Q)M“\o'v

\PCTBEHHOE BIO/[’KETHOE

Ne 64 TOPOJICKOT'O O!

26> _f

nu A
[ /n\] 1§ J‘L—; [,‘A

HOI'O ITP:! eAM




HHOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YypOBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusl pa3pab0oTaHa Ha OCHOBE IMOJOXKEHUU U TpeOOBaHUM K pe3yabTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM mporpammsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c yuérom (enepanbHON paboueld MPOrpamMMbl BOCIUTAHUS U
KOHIEMIINKY TpenojiaBaHusi yuyeOHoro mnpeamera «duszuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIuax Poccutickoii Odenepauuy, peaIn3yrommx OCHOBHBIE
o0OpazoBareyibHbIE MPOTPAMMEBI.

Cogepxxanue mnporpaMMbl 10 (QuU3MKe HampaBiIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAayuYHOU KapTUHBI Mupa oOydatomuxcst 10—11 kinaccoB npu 00ydeHUn
ux (Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESITEIHLHOCTHOIO MOJXO/A.
[Iporpamma no gusuke coorBeTcTByeT TpeboBanusM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pe3ylibTaTaM OOyuYeHHs], a TaKXKe
YYUTHIBAET HEOOXOAMMOCTh peaHM3alUM MEXKIPEIMETHBIX CBsi3el (PU3UKU C
€CTECTBEHHO-HAayUYHbIMH YU4€OHBIMU MpeaMeTamMu. B Hell onpenensitoTcs OCHOBHbIE
e U3y4eHUsl PU3NKUA HA YPOBHE CPEIHEro 00I11ero 00pa3oBaHus, IIaHUPYEMbIe
pEe3yNbTaThl 0CBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METAPEIMETHBIC, TIPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

® [UIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIBTAThI MO rojjlaM 00y4YeHus;

e cojepxkaHue yueOHoro npeamera « Dusukay mo rogam oOydeHusl.

®dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPONBI, BHICTyNas B
KayecTBe Y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxatoiieM Mupe. [1IKonbHBIN Kype PU3HKUA — CUCTEMOOOPa3yIOIInii
JUISl €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJIBbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, H3y4aeMbIX XHMHEH, OuoJIoTHeH,
dbusnueckort reorpaduerd u acTtpoHomueu. Vcmomp3oBaHWE W AKTHMBHOE
NpUMEHEeHUEe (PU3MUEeCKUX 3HAHUM  OmNpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B chepe PHEPTreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIyYEHHUsI HOBBIX MaTepHUalioB C 3aJlaHHBIMH CBOMCTBAMHU U Jpyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaroumuxcsi, B (POPMHPOBAHHE YMEHHI NPUMEHSATH HAyYHBIH METOJ
MO3HAHUS MIPU BHITIOJIHEHUU UMH YUEOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (hu3uku 17151 ypOBHSI CpeHEro o01ero o0pa3oBaHus MOJI0XKEH
pAI uael, KOTOphle MOYXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.



Hoess yenocmuocmu. B COOTBETCTBUU C HEW Kypc SIBISETCS JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKHUT MaTepHal U3 BCeX paslenoB (DU3UKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUUYECKOM, TAK U COBPEMEHHOU (PUBHKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBUM C HEW Mmarepuan Kypca (Qu3nku
o0bequHEH BOKpYr (¢u3myeckux Teopuil. Begymmm B Kypce sBIsIeTCA
(dbopMupoBaHuEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEUIECTBE U
ToJe.

Hoes eymanumapusayuu. EE€ peanuzaius mpeanoiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3UYECKON HAyKH, OCMBICICHHUE CBS3U Pa3BUTHUSA
(bU3UKH C pa3BUTHEM OOIIECTBA, & TAK)XKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 KOJIOTUYECKUMU MTPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc pusnku npeamnoiaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMUECKHUX MPHUIIOKEHUN H3y4eHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEpKaHUSL, TOCBSIIIEHHBIX YKOJIOTMUYECKUM MPOoOJieMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHH, a Takke oOCyxkAeHUs mpobdiaemM
PalMOHAIILHOTO MPUPOJIONOJIH30BAHUS M DKOJIOTUUECKON 0€30MacHOCTH.

Crep>XHEBBIMU 3JIEMEHTAMU Kypca (PU3UKKM HA YpPOBHE CpPEIHEr0 OOIIero
oOpazoBaHusl SBIAIOTCA (uzndyeckue teopuu (hopMUPOBaHUE MPEICTABICHUN O
CTPYKTYpe MOCTpOoeHUs (PU3NUYECKON TeOpUH, poiu (PyHIaMEHTaIbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUIX O TPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, AJIsl ONMMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUN U MPOIIECCOB).

CuUCTEeMHO-IeSITEILHOCTHBIA MOAXOM B Kypce (DU3UKU peanusyercsl Mpexje
BCET0 3a CU€T OpraHu3alUM SKCIEPUMEHTAIBHOU JEATENbHOCTH OO0YyYaroIINXCH.
J1i1s1 6a30BOTO YPOBHSI Kypca (PU3MKU — 3TO UCMOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPBIE B MporpamMme
no ¢u3uke OObEIUHEHBI B OOUIMN CIHUCOK YUYEHMYECKHX MPAKTHUYECKHX PadoT.
Brienenue B yKazaHHOM MepeyHe JIabopaTopHBIX paldoT, MNPOBOAMMBIX s
KOHTPOJISL U OLIEHKU, OCYIIECTBIISECTCS YYaCTHUKAMU 00pa30BaTEeIbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEM IJIAaHMPOBAaHUS W OCHalleHus: kabuHera Quiuku. [Ipu
ATOM OOECHEeUMBAETCAd OBJIaJIeHHe OOyYaroUMMHUCS YMEHUSMHU TPOBOJUTH
KOCBEHHBIE W3MEPEHUS, UCCIEIOBAHUS 3aBUCHUMOCTEN (DU3UYECKUX BEJIUYHMH U
MMOCTAHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIenseTcsl pEIIEHUI0 PACUETHBIX U KaU€CTBEHHBIX 3a/1a4.
[Ipu 3TOM N7 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 3aJJaHHOU
(U3nYeCcKOl MOJIENbI0, TO3BOJIAIONIME MPUMEHSATh HW3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslefia Kypca, TaKk U HHTErPUPYS 3HAHUS U3
pa3HbIX pasnenoB. s kayeCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUsl Ha



0o0OBbsICHEHHE TPOTEeKaHUs (PU3MUECKUX SBICHUI M MPOLIECCOB B OKpYXKarolen
KU3HU, TpeOyromue BbhIOOpa (U3UYECKOM MOAENU [JIsi CUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusamMu @PI'OC COO k marepuasbHO-TEXHUYECKOMY
obOecrnieueHUI0 yueOHOro mpoiiecca 0a3oBbIM ypoBEeHb Kypca (M3UKH Ha YPOBHE
cpenHero oOmero oOpa3oBaHUsA JOJKEH H3y4daTbCsd B YCIOBHUSIX MPEIMETHOIO
kaOuHeTa (PU3MKKW WIM B YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAyYHOro LUKIa. B kaOuHere (U3HKU JOKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHUE ISl BHIMOTHEHUS YKa3aHHBIX B TporpaMme 1o (pu3uke
YYEHUYECKUX MPAKTHYECKUX padOT U JEMOHCTPALIMOHHOE 000PYI0BaHUE.

JleMoHcTpallMOHHOEe  00opynoBaHue (OpMUPYETCSI B COOTBETCTBUU C
MNPUHIUIIOM MUHHUMAJIbHOM JIOCTATOUHOCTH U  OOECHEYMBAET MOCTAHOBKY
MEPEUHUCICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBbIX JEMOHCTpALMN s
UCCIICIOBAHUS  M3y4YaeMbIX SIBICHHMM ©  MPOLECCOB, HSMIOUPUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlaGopaTtopHoe 00o0pyaOBaHUE [JIi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmupyercsi B BUAE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyvaromwuxca. TemMaTHdyeckue KOMILIEKThI
7a00paTopHOro 00OPYIOBaHUS JOJIKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOIb30BAHUHU AHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB, a TAKXKE KOMIIbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IUPPOBBIX J1a00paTOPHi.

OCHOBHBIMHU TEJISIMU U3YUYEHUS] GU3UKH B 00IIIEM 00pa30BaHUU SIBISIOTCS:

e (QopMHpoBaHHE HMHTEpEca M CTPEMJEHUS OOYy4YalIMUXCA K HaydYHOMY
M3YUYEHUIO TPUPOMBI, PA3BUTHE HX HHTEUIEKTYaJbHBIX M TBOPYECKHUX
CHOCOOHOCTEMN;

® pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJ/E MO3HAHUS U (POpMUpPOBAHUE
HCCIIEIOBATENIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMHupoBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHUs: OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (QopMupoBaHre yMEHUN OOBSCHATH SIBICHUS C HCIOJIb30BAHUEM
(bu3UYEeCKUX 3HAHUM U HAYyYHBIX JJOKA3aTeJIbCTB;

e (QopMupoBaHHE TPEACTABICHUNA O PO (PU3UKU JIS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHHEe 3TUX 1iesied o0ecreunBaeTcsl pelieHUeM CIEAYIOINX 3a/1ad B

mpoIliecce u3ydeHus Kypca (PU3MKu Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHus:

e MpUOOpETEHNE CUCTEMBI 3HAHUM 00 OOIIUX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXAHHUKY, MOJICKYISIPHYIO (PUBHKY,
ANEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUUKY;



e (dopmupoBaHHEe yMEHUI TNPUMEHITh TEOPETHUUYCCKUE 3HAHWS IS
oObsicHeHUsT (U3UYECKUX SBICHUW B TIPUPOAEC W JUISI TPUHSTHS
MPAKTUYECKUX PEIICHUN B NOBCEIHEBHOW KU3HU;

® OCBOEHHE CIOCOOOB pEIICHMs pa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
(u3nuecKol MOIENbI0, 3a4ad, MNOAPa3yMEBAIOIIMX CaMOCTOSTEIBHOE
co3aHue PU3NYECKON MOJENH, aIEKBaTHON yCIOBUAM 3a1a4H;

® TOHUMaHWE (PUBMUYECKUX OCHOB WM MPHUHITUIIOB JEUCTBHSI TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTUICCKHUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOITYIO
cpeny,

® OBJIAQJICHHE METOJAMH CAMOCTOSTEIHHOTO IJIAHUPOBAHHS W TPOBEACHUS
(GuU3HUEeCKUX SKCIIEPUMEHTOB, aHAIW3a W HWHTEpPIpETarud WHOOPMAIIHH,
OIPEEIICHHS] IOCTOBEPHOCTH MOIYYEHHOTO PE3YIbTATa;

® CO37IaHUE YCJIOBHH JJIS Pa3BUTHS YMEHHHA TPOCKTHO-UCCIIECIOBATEIIbCKOMH,
TBOPYECKOU IESITETbHOCTH.

Ha wusyuenne Qusuku (06a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcst 170 yacoB: B 10 knacce — 102 gaca (3 vaca B Henento), B
11 ximacce — 68 4yacoB (2 yaca B HE/ICIIO).

[Ipennmaraemerii B mporpamMme 1o (u3uke TMepeueHb JTa0OpaTOpPHBIX U
MPAKTHYECKUX pPAOOT SBISETCS PEKOMEHIOBAaHHBIM, VYHTENb JelIacT BBIOOD
MPOBENCHUS JTa0OPaTOPHBIX pPAbOT W OMBITOB € YYETOM HMHAWBHUIYATbHBIX
0COOEHHOCTEN 00yHarOUIUXCS.



COAEPXAHUE OBYYEHUA
10 KVIACC

Pazgen 1. @®usuka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — HayKa o0 npupoje. HaydHnbie METObI MO3HAHKS OKPYIKAOIIETO MUPA.
Ponp skcnepuMeHTa M TEOpUH B MPOILECCE MO3HAHUSI MPUPOIBI. DKCIIEPUMEHT B
buzuke.

MonenupoBanue (U3MYECKUX SBICHUN M mpoleccoB. HayuHnble rumoressbl.
dusnyeckre 3aKOHbl U Teopuu. ['paHULIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponb u mecro pusuku B POpMHUpPOBAHMH COBPEMEHHOW HAayuyHOW KapTUHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHaNoroBele U UUQPPOBBIE HU3MEPUTEIIbHBIE NPUOOPHI, KOMITBIOTEPHBIE
JTATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABHKeHUE. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpoOCTh (CpelHsIsI CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHE MaTepUAIbHOM TOYKH, UX MNPOEKIMHA HA OCU CHCTEMBI KOOpPJIHMHAT.
ClioxeHne nepeMeIeHul U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSMOJIUHEWHOE ABWXKeHue. [paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHMS, IyTH U IEPEMEIICHUS
MaTepuaabHON TOUKU OT BPEMEHHU.

CBobOonHOE masieHne. YCKOpeHHne CBOOOTHOTO MaAeHHUs.

KpuBonuueitnoe nBrxenue. J[BUkeHNE MaTEPUAITBHON TOYKH 10 OKPY>KHOCTH
C MOCTOSIHHOM MO MOAYII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHWHAS CKOPOCTh.
[lepuon u yactorta obpaienus. LlenTpocTpeMuTenbHOE YCKOPEHUE.

TexHu4eckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIHJIOMETD,
JNBH)KEHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPAIUsl KUHEMATUYECKUX XapaKTEPUCTUK
JBUKEHUSL.

[IpeobpazoBanue NBUKEHUHN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3peKEHHOM NPOCTPAHCTBE.



HaOntonenue nBuxkeHus Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHus: CBOOOTHOTO MaJICHHUS.

HanpaBnenne ckopoCTH NpU IBUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHIKEHUS C LIEJIBIO OMNPENCICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOMIEHHUS MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJIEIOBATENILHBIE PABHBIE IMPOMEKYTKM BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIIBHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHue NBUKEHHUS IIapUKA B BI3KOW KUIKOCTH.

N3yueHue nBuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocurensHOocTH  [ammnes.  IlepBelii  3axkoH  Hbrotona.
NuepuuaibHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon HerotoHa aiist
MaTepualbHON TOUKH. TpeTunii 3akoH Hpr0TOHA 1151 MaTepruaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectu. llepas kKocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, CKOJbkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXKEHUsI U cuia TpeHus mnokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS TIPU IBUKEHUH TEJA B )KUIKOCTU WUIIH rase.

[ToctynarenpHOE U BpalaTeabHOE JABUKEHHE a0COTIOTHO TBEPOTO Tea.

MOMEHT CuJbl OTHOCHUTEINBHO OCH BpamieHusd. I[lnedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TENA.

TexHn4yeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOAIIUITHUKH,
JIBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHrEe MHEPLIUH.

CpaBHeHME Macc B3aMMOJECHCTBYIOIIUX TEIL.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

Croxenune cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(OopMaliuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJEHUU.

CpaBHEHUE CHII TPEHUS MOKOS, KAUCHUS U CKOJIbXKCHUS.

YcioBust paBHOBECUS TBEPAOTO Tesia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomoi



N3yuenue nBmxeHus: Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IMPYKUHE U
pe3nHOBOM o0pa3iie, OT ux Aedopmariu.

UccnenoBanne ycnoBuil paBHOBECHUS TBEPAOTO TEJIA, HUMEIOLIETO OCh
BpaliCHU.

Tema 3. 3akonbl coOXpaHneHusn 6 MexaHuKe

NmMnynsc MarepuaabHOM TOYKHM (Tejia), CUCTEMbl MaTepUANIbHBIX TOYEK.
Nmnynbc cunbl M1 U3MEHEHHWE HUMITYJIbCA Tejla. 3aKOH COXPAHEHHS HMITYJbca.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIHOCTH CHITHI.

Kunernueckas »Heprus marepuanbHON TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToreHumnanbHas SHEPTHUS. [TorenumanbHast SHEPTUs yIpyTo
nedopmupoBaHHOU MIPYy>KUHBL. [loTeHIIMaNTbHAs YHEPTHS Tesia BOJIU3H MMOBEPXHOCTH
3emun.

[ToreHuManbHble W HENOTCHIMAJIBHBIC  CHJIBL. CBsa3p  paboOTHI
HEMOTEHI[MAIBHBIX CAJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI TEJ. 3aKOH
COXpaHECHUS MEXaHUYECKON dSHEPTHUU.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHMYeCcKrne yCTpPOMCTBA M IMPAKTUUECKOE IMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCa.

PeaktuBHOE NBUXKEHUE.

[lepexon moTeHIMATBHON YHEPTUHN B KHUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomoi

N3yueHne aOCONIOTHO HEYNPYroro yjaapa C IMOMOIIbIO JABYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBs3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEPTUH
TeJIa Ha TPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTA.

Paznen 3. MouiekysipHast Gu3HKa U TEPMOAUHAMUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MeOpUU
OCHOBHBIE TOJOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUH M HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Hudbdys3us. Xapakrep IBUXEHUS U
B3aMMOJICMCTBUSL YaCTHUI] BeulecTBa. MoJenu CTpO€HUs Ta30B, KUAKOCTEH H
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneil. Macca u
pa3mepsnl Mmonekyn. KonnuectBo Bemectna. [loctosanas ABoraapo.



TermoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana remneparyp
Lenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKON
TEOpUU HJCaTbHOTO Tra3za. AOCONIOTHasE TemIeparypa Kak Mepa CpelHei
KMHETUYECKOW SHEPTryuU TEIUIOBOrO JABMXKEHUS 4dacTull raza. lllkama Temmeparyp
KenbBuna. T'a3oBeie 3akoHbl. YpaBHeHHe MenaeneeBa—Kianeiipona. 3akoH
JlansroHa. M30mpoiiecchl B MA€aIbHOM ra3e C MOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTRA.
I'paduueckoe npeacraBieHre U30MPOIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, GoTtorpaduu
MOJIEKYJT OpTaHUYECKUX COCTUHEHUM.

OmnbITel 0 TU(PYy3UN KUIKOCTEN U TA30B.

Monenb GpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYIlIECTBOBAaHHE MEKMOJIEKYIJISIPHOTO
B3aMMOJICICTBHUSI.

Monens, HUTIOCTpUpYIOLIAs MPUPOY AaBICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCaJbHOIO rasa,
M30IPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomoi

OnpeneneHue Macchl Bo3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IaBIICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuxu

TepMonnHamuueckas cucteMa. BHYTpeHHSIE 3HEprus TepMOAMHAMHUYECKOM
CUCTEMBI U cIoCO0bI €€ n3MeHeHus. KomnuecTBo TEIIOTH U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOIO  WJeajdbHOro  rasa. Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3JIydeHUE. YelibHasi TEeIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TENI0TH Mpu TEIJIONEpeaaye.

[lonarue 06 anuabatHom mpouecce. IlepBbiii 3ak0OH TEPMOAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMUKHU K u3omponeccaM. ['paduueckas
UHTEepIpeTanus paboThl rasa.

Btopoii 3akoH TepmoanHamMuki. HeoOpaTtumMocTh Mpo1ieccoB B MPUPOJIE.

TemnoBble  MamuHbl.  [IpuHIUNBI ~ AEMUCTBUS  TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanuss SHEPrUM B TEIUIOBHIX MamuHaX. KoadduimeHt mone3Horo



nericTBus TeruioBodt mamuHbl. [lukn KapHo m ero kosd@uIHMEHT MOJIE3HOTO
NeUCTBUS. DKOIOTUYECKUE MTPOOIEMBI TEIII0OIHEPTETUKHU.

TexHu4yeckne yCTpPOMCTBA W MPAKTHYECKOE MNPUMEHEHUE: JIBUIATEIIb
BHYTPEHHETO CrOpaHusi, OBITOBOU XOJIOJUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHre BHYTpEHHEW HSHEpPruu Tejla MPU COBEPIICHUU PalOOThI: BBUIET
npoOKKW U3 OYyTBUIKA TOJA JEHCTBHEM CKaroro BO3[AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTéM TpeHUs (BUAECOAEMOHCTPALINS).

N3meneHne BHyTpeHHEN SHEpruu (TeMIiepaTyphl) Tella Mpu Terionepeaaye.

OnbIT M0 aAnadaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3IYIITHBIM OTHUBOM ).

Monenu napoBoii TypOUHBI, BUTaTENs BHYTPEHHETO CrOpaHus, peaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomoi

N3mepenune yneinpHON TENI0EMKOCTH.

Tema 3. Aepezamniwie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooGpa3zoBanue u koHAeHcalus. Vcmapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsL BJIAXHOCTh BO3AyXa. HacellleHHBIM mnap. YaenpHas TEmaoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT JaBJICHUS.

Teépnoe Teno. Kpucrannmueckue u amopHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. JXunkue xpucrtamnel. CoBpeMeHHble Marepuaibl. llnaBimenue wu
KpucTajin3anus. YiaenbHas TerioTa rmiasieHus. Cyonumanus.

VYpaBHeHue TermIoBoro damaHca.

TexHu4yeckne yCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUU MOJYYEHHS] COBPEMEHHBIX MATE€pHUANIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBA HACBIIIECHHBIX MAPOB.

Kurnienune npy noHMXEHHOM JIaBICHUH.

Crioco0Obl U3MEPEHHUSI BIAXKHOCTH.

HaOntonenue HarpeBaHus U IUIABJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JlemoHCTpauus KpUCTasjoB.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomoi

N3Mepenune OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

Pa3nen 4. DnekTpoauHaMuKka
Tema 1. Inexkmpocmamuxa
DIIeKTpHU3alus Tel. DNEKTPUIECKUN 3aps. J[Ba BUa SIEKTPUUECKUX 3apsI0B.
[IpoBOOHUKH,  NHUAJIEKTPUKA W TOJYNPOBOJHHMKH. 3aKOH  COXPAHEHHUS
ANEKTPUYECKOTO 3apsa.



B3aumopeiictBue 3apsaaoB. 3akoH Kymnona. TodyeuHbI 3JIEKTPUUYECKHUM 3apsii.
Onekrpuueckoe mnone. Hanpsoxk€HHOCTh  AnekTpuyeckoro mnoisa. [IpuHuun
CYyHEPIIO3ULUN SJEKTPUUYECKUX TMoned. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro nojs. [lorennan. Pa3HOCTh MOTEHITUAIOB.
[IpOBOOHHUKHA W JUBNEKTPUKH B SIEKTPOCTATHYECKOM moJie. JluanekTpruueckas
MIPOHULIAEMOCT.

DNeKTpoEMKOCTh. KoHeHcaTop. DIeKTPOEMKOCTh MIIOCKOTO KOHAEHCATopa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHM4YecKkne yCTpPOMCTBA W MPAKTUYECKOE TPUMEHEHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTAaTHYECKasl 3allluTa, 3a3eMJICHHUE DIEKTPONpPUOOPOB,
KOHJICHCATOp, KOIMUPOBAJIBHBIN anmnapar, CTpyHUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEI.

[IpOBOJHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAs 3alIUTA.

JIVBAEKTPUKH B BIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IIIOCKOTO KOHIEHCATOPa OT IUIOMIAIN TIJIACTHH,
PacCTOAHUS MEXIY HUMH U AUIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomoi

N3mepenune anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtii Inekmpuueckuit mok. Toku e paznuunsvix cpeoax

DNIEKTPUUYECKUIT TOK. YCIIOBUSL CYIIECTBOBAaHHS SJIEKTPUUYECKOTO TOKa.
Uctounuku Toka. Cuita Toka. I1ocTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa 114 ydacTKa LEenu.

DIIEKTPUUYECKOE COINPOTUBIICHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MApALIEIBHOE, CMEIIAHHOE COEAMHEHUE TPOBOJHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MolHOCTD
ANEKTPUIECKOTO TOKA.

DIIEKTPOABMKYIIAsd CHAJIa U BHYTPECHHEE CONPOTHBICHHE WCTOYHHUKA TOKa.
3axon OMa J1st TOJTHOM (3aMKHYTOM) aNieKTpuueckoil renu. KopoTkoe 3aMbikaHue.

OJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTUBIICHUSI METAJIIIOB OT TeMneparypbl. CBEpXITPOBOAUMOCT.

DIIEKTPUUYECKHM TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOANUMOCTh
noynpoBoaHUKoB. CBoiicTBa p—n-niepexona. [loaynpoBogHUKOBEIE TPUOOPHI.



ONIEKTPUYECKHI TOK B  PacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIIMTUYECKAS TUCCOUUAIUA. DIEKTPOIIU3.

DJIEKTpUYECKUH TOK B Trazax. CamMOCTOSTENbHBIA W HECAMOCTOATEIbHBIN
pa3psa. Moinus. [1nazma.

TexHn4yeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIEpMETD,
BOJIBTMETpP, PEOCTaT, HCTOUYHHKUA TOKa, OJIIEKTPOHArpeBaTelibHble MPHUOOPHI,
AIIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOJHUKOBBIN JUOI, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune CHITbl TOKA U HAITPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS LUINHIPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOTIEPEYHOTO CEYEHUS U MaTepuraa.

CmenanHoe COeIMHEHUE MMPOBOJHUKOB.

[Ipsmoe wu3MepeHHne BIEKTPOABMXKYIIEH cuiabl. KopoTkoe 3aMbIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

Hckposou pa3psaa 1 MPOBOAUMOCTD BO3yXa.

OInHOCTOPOHHSIS MPOBOAUMOCTD JHUOAA.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3ydeHne cMEmaHHOro COEAUHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHMUS.

Habmronenue anexkrpoiusa.

MexknpeamMeTHble CBA3HU

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
YYETOM CONEPIKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcamMyd MATE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpadu U TEXHOJIOTUU.

Meocnpeomemuvie nouamusi, CBA3aHHbIE C H3yYEHHUEM METOJOB HAyYHOIO
MO3HAHUS: SBJICHUE, HAy4YHBIM (akT, runoresa, (uznueckas BEJIUYHWHA, 3aKOH,
Teopusi, HaOIIOIEHHE, SKCTIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3BMEPEHUE.

Mamemamuka: pelieHHWE CHCTEMbl ypaBHEHWH, JuHEWHas (QyHKUIHS,
napabona, runepOona, ux rpadukd U CBOMCTBA, TPUTOHOMETpUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI U X MPOEKIIMU HA OCU KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocusn: mexanndeckoe NBUKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEPEIayH, TEILIOBOE PABHOBECHE),
ANEKTPUYECKUE ABIEHUS B dKUBOU IPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MACCa, TEIUIOBBIE CBOMCTBA TBEPBIX TEJ, ) KUIAKOCTEN U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJIUTHYECKAS  JUCCOLIMALNS,
rajbBaHUKa.

Teoepagpus: BIaxXHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHUE JBMXKEHUN C HCIOJIB30BAaHUEM MEXaHHU3MOB,
YYET TpEHUA B TEXHUKE, NOAIIMIHUKK, WCIOJb30BAaHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOIOMET W JpYyTHE), IBUTATEIb BHYTPEHHETO
CropaHus, napoBasi TypOUHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MOJTYyYEHUs COBPEMEHHBIX MAaTEepUalioB, B TOM YHUCIEC HAHOMATEpPUAIIOB, H
HAaHOTEXHOJIOTHH, DSJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE SJIEKTPOIpPUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, ANEKTPOHATrPEBATEIbHBIE npuoOpHI,
AIIEKTPOOCBETUTEINbHBIEC TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHaMuKka

Tema 3. Mazcnummnoe none. In1eKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3anmMoneicTBue NOCTOSHHBIX MArHUTOB. MarHuTHOE
none. Bekrop marauTHOM MHAYKUUU. [[pyHINAN Cyneprno3uul MarHUTHBIX MOJIEH.
Jluanum MarHuTHOM wuWHAyKUMU. KapTuHa JWHUNA MAarHUTHOM HWHOYKUUAH MOJIA
MOCTOSSHHBIX MAarHUTOB.

MarautHOe mMoOJie NOPOBOJHMKA C TOKOM. KapThHa JnWHUN WHAYKIHA
MAarHUTHOTO TOJS JUIMHHOTO MPSMOTO HPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaericTBre MpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAaIlPaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HaIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHUTHOM Mose. Pabora cuibl Jlopenna.

SBenne AneKTpoMarHUTHOM WHAYKUUH. [lOTOK BEkTOpa MAarHUTHOU
WHAYKUAHW. OJNEKTPOABIKYIAS CWIa WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe snexkrpuueckoe IMone. IDJIEKTPOABHXKYINAs CUJla WHIYKIUHA B
MIPOBOJHUKE, ABMKYILEMCS MOCTYNATENbHO B OAHOPOJTHOM MarHuTHOM IIOJIE.

[Ipasuno Jlenua.

NupykTuBHOCTB. SIBIEHME CAaMOMHAYKLOHMHM. OJEKTPOABMXKYIIAS  CUia
CaMOUHIYKIIUU.

DHEPrusi MArHUTHOTO TOJISI KaTYIIKHA C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.



TexHu4yeckne yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MAarHuThl, 3JIEKTPOMArHUThI, JJIEKTPOJABUIATENIb, YCKOPUTEIU SIIEMEHTAPHBIX
YacTHUL, UHAYKIUOHHAS I1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKIOHEHHE IEKTPOHHOTO MyYKa MATHUTHBIM IOJIEM.

JIMHUY MHIYKIWA MAarHUTHOTO TIOJISL.

BzaumonenctBue n1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

SIBrieHUE ANEKTPOMATHUTHOM UHAYKIIHH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJABHKYIIEH CHIIBI HHAYKIHU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopule pabomoi

N3yyeHne MarHuTHOTO MOJIst KATYIIKHA C TOKOM.

HccnenoBanue AeWCTBUSA IOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sIBICHUS 3IEKTPOMATHUTHONW UHAYKIHH.

Paznea 5. KosieOanust M BOJIHbI

Tema 1. Mexanuueckue u 371eKmpoMazZHUMHble KONEOAHUA

KonebarenbHast  cuctema.  CBOOOIHBIE  MEXaHMUYECKHME  KOJIEOAHUS.
I'apmonnueckue konebanusa. Ilepuon, wactora, ammiauTyga 4 ¢asza KojleOaHUM.
[IpyxuHHBIM MasATHUK. MareMaTH4eCKU MasATHUK. YPaBHEHUE TapMOHHYECKUX
kosieOanwuii. [IpeBparnienue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCaIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMH U
ANIEKTPOMArHUTHBIMU ~ KoseOaHusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPI'UU B UJICAIBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaromux KojeOaHusix. BeIHY»K€eHHbIE MEXaHUYECKHE
kosieOanusi. PezoHanc. BeiHyX/IeHHBIE 3JIEKTPOMArHuTHbIE KoJieOaHuUsl.

ITepemennbiii  TOK. CHUHYCOMJANBHBIM TMEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYHOE W JACHUCTBYIOLIECEC 3HAYECHHE CHUJIbI TOKA H
HAaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mnepenada U NOTpeOICHUE DIESKTPUUECKOM
SHEpPrUH. DKOJIOTUYECKHE PUCKH TPU MPOU3BOACTBE AeKTpodHepruu. Kynbrypa
WCMOJIb30BAHUS AJIEKTPOIHEPTUU B NOBCETHEBHOM KU3HMU.



TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: SIEKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU AIIEKTpOIepeiad.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KojeOaTelbHON CcHUCTEMBI (NIPYKUHHBIA WU
MaTeMaTUYECKU MasITHUK).

HaOnronenue 3aryxaroniux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIEOaHU.

Habmtonenue pe3onanca.

CBoOoaHBIE NEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuunnorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUSI OT BPEMEHU) IS
ANIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mOCIEAOBATEIbHOM COEAMHEHUHM PE3UCTOPA, KaTYyLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb JIMHAY JIEKTPONIEPEIAYH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOAA MAJIbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChI Tpy3a.

HccnenoBanue nepeMeHHOTO TOKa B IIEMU U3 TOCIEN0BATEIbHO COSAUHEHHBIX
KOHJICHCATOpa, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpoMazZHUNHbLE 60JIHbL

Mexanudyeckue BOJIHBI, ycloBHs pacupocTtpaHeHus. Ilepuoa. CxopocTb
pacrpocTpaHeHHsi U JJIMHA BOJHBL. llomepeuHble W MPOMOIBHBIE BOJHBI.
Nurepdepenius u nudpaxiys MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBI. YCIOBUS HM3JIYyUYECHUS AIIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BexktopoB E, B, V B anexrpomarautHol BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJH: OTPAKECHHE, MPEOMIICHUE, Moispu3anus, Tudpaxuus,
unrepdepenius. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguoCBsI3u U TeneBuAeHus. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpeibl.

TexHuueckre yCTpOWCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YIAbTPa3ByKOBas JHAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacupoOCTPAHEHUE MTONEPEUYHBIX U MPOOJIHHBIX BOJH.

Konebmromeecs Teno Kak HICTOYHUK 3BYKa.

HaOntonenue oTpaskeHus M IPEIOMIICHUSI MEXaHUYECKHUX BOJH.



Habntonenue unrepdepeninu u Audpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBA3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KoJieOaHUIA.

HccnenoBanne CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, PEIIOMIICHUE,
nosisipu3anus, 1M pakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsSIMOIMHEMHOE PACIPOCTPAHEHUE CBETA B
oHOpoaHo# cpexe. JIyd cBera. TOUeUHBIN UCTOYHUK CBETA.

OTtpaxenue cBeta. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHuil B
TJTOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MIPEIOMIICHHS CBETA. AOCOJIOTHBIN MOKa3aTeNb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbI yrojl MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Jlucniepcus cBeta. CiaoxHBIN cocTaB 0e0ro cBeTa. L[BeT.

Coluparoire 1 pacceuBaroniue JuH3bl. ToHKast TuH3a. DOKYCHOE paCCTOSIHUE
U ONTUYECKasi cujia TOHKOM nuH3bl. [locTpoeHne n3o0pakeHuii B coOMparomux u
pacceuBaromnx JuH3ax. PopMylia TOHKOW JIMH3bI. YBEIIMUYECHUE, TaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTHA TEOMETPUYECKON ONITHUKH.

BonnoBas ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(GEPEHIIMOHHON KapTHUHE
OT JIByX CUH()a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpakmaus cBera. JudpakimonHas peméTka. YCIoBHUe HAOMIOACHUS TTIaBHBIX
MaKCUMyMOB TpH TMaJ€HUHM MOHOXPOMAaTHYECKOTO CBeTa Ha JU(PaAKIUOHHYIO
PELLETKY.

[Tossipusanus csera.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHCHHUE: OYKH, JIyIa,
(dhoToanmapar, NpOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA,
nudpakmoHHas peuéTka, moaspouI.

Jlemoncmpayuu

[IpssmonuHEHHOE pAacIpOCTPAHEHUE, OTPAXKECHUE U IMPEIOMJICHHE CBETa.
Onrtuueckue npudopsbl.

[TonHO€e BHyTpeHHEE oTpaxeHue. Moaenb cBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenne natepepeHIiny cBeTa.

Hab6monenune nudpakiuu certa.

Habmronenune qucrepcuu cBeTa.

[Tonydyenune cnekTpa ¢ TOMOIIBIO TPU3MBI.



[Tonyuenue cekTpa ¢ MOMOIIbIO0 TUPPAKIIUOHHON PEIIETKH.
Habmtonenue monspusaium cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi
N3Mepenue nokazareisi npeaoMIIeHUs CTEKIIA.
UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.
Habmronenne qucnepcuu cBeTa.

Pa3nes 6. OCHOBBI clIEMAJIBHOM TEOPUHM OTHOCUTEJIHLHOCTH
['paHnIIBI MPUMEHUMOCTH KJIACCUUECKON MeXxaHUKU. [locTynarsl crienuanbHOM
TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BAaKyyME,
NPUHIUI OTHOCUTEILHOCTH DUHIITEMHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpAIllCHUE
JUTUHEL.
DHEPrusi U UMIYJIbC PESITUBUCTCKON YaCTHULIBI.

CBs3p MACChI C YHEPIUEH U UMITYJIbCOM PENSTUBUCTCKON YaCTUIIbL. DHEPrus
TTOKOSL.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovlt KGAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u sHEPrUN (POTOHA C €r0 YACTOTOU. DHEPruUs
Y UMITyJbC (POTOHA.

OtkpeiTue u uccinenoanue hororddexra. OnbiTel A. I. CroneToBa. 3aKOHBI
dotordpdexra. YpaBuenue DitHmrerHa mist porosrddekra. «KpacHas rpanuiia»
dhotorddexra.

JlaBnenue ceeta. OnbiTh [1. H. JlebGenena.

XUMHUECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE MpPUMEHEHHUE: (HOTODIIEMEHT,
(dboTonaTumK, coliHeuHas 0arapes, CBETOIUO/I.

Jlemoncmpayuu

®oto3(PeKT Ha yCTAaHOBKE C IMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETO GoTodddexra.

Cseronuo.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Inanerapnas mozaens atoma. [loctynatel bopa. U3nyuenue u nornonieHue GoToHOB
MIPU MEPEXOJIE aTOMa C OJJHOTO YPOBHS YHEPTUM Ha Apyroi. Buasl ciektpoB. CriekTp
YPOBHEN SHEPrUU aTOMa BOJOPO/A.



BosHoBBIE cBoOMCTBa "yacTull. BonHbl ne bpoinsa. KopyckynspHO-BOIHOBOM
Iyaau3M.

CrnoHTaHHOE ¥ BBIHYKJICHHOE U3JIyUYCHHE.
TexHu4Yeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onsiTa Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeyaThiX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi
HaOntonenue nuHeRyaToro CrexTpa.
Tema 3. Amommnoe sa0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIIOXKHOCTh CTpOE€HUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITH Pezepdopa o onpeaeneHuto coctaBa paioakKTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uzinydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpbiTHe NpoTOHa W HedTpoHa. HyknmonHas monenb sigpa leitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tomsl.
Anbda-pacnaz. ONEKTPOHHBIH M MO3UTPOHHBINM Oera-pacmaa. [‘amma-
n3JIydyeHue. 3aKOH paJluOaKTUBHOTO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. Jledext maccsl sapa.
S nepnblie peakiuu. JleneHue u CUHTES saep.
Snepusiit peaktop. TepmosimepHbiit cuHTe3. [IpoOnembl U MEPCIEKTUBBI
AIEPHOMN IHEPTETUKU. DKOJIOTUUECKHUE ACIIEKTHI SIICPHON SHEPTETUKH.
DneMeHTapHble 4acTullbl. OTKPBITHE NO3UTPOHA.
Mertoibl HAOIOIEHHS U PETUCTPALINU JIEMEHTAPHBIX YACTHII.
dyHaamMeHTalbHbIe B3auMOIeicTBUSA. EqUHCTBO (pr3nueckoil KapTHHBI MUPA.
TexHn4yeckne yCTpoMCTBa U MPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii skcnepumenm, nabopamopuvie pabomoi
UccnenoBanue TpekoB yacTuil (1Mo TOTOBLIM (hoTorpadusim).

Pa3zneua 8. JiieMeHTHI aCTPOHOMMHU U ACTPOPU3IUKH

Otanbl pa3BuThs actpoHomuu. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.



Bun 3Bé3nmnoro Heba. Co3Be3aus, spkue 3BE3AbI, IUIAHETHI, MX BHUIMMOE
JIBH)KEHUE.

ConHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHepruum ComHua W 3BE3N.
3BE31pI, X OCHOBHBIC XapaKTEPUCTUKU. JlmarpamMma «CHEKTpajdbHbIA KJIacc —
CBETUMOCTBY». 3BE3[bl MIABHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JUIS 3BE3J IVIABHOW IIOCJIEA0OBATENBHOCTH. BHyTpeHHEE CTpOeHuE
3B€371. COBpEMEHHBIE TPEJICTABICHUS O MPOUCXOXKACHUM U H3Boonnu CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3I.

Mneunsiii [Iyte — Hama l'anakrtuka. Ilonoxenume m nBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku m kBazapel. YEpHBIE OBIPHI B AIpax
raJaKkTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ma. Pa3zberanue rajakTuk.
Teopus bonpuioro B3peiBa. PennkroBoe n3ny4yeHue.

Macmrabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnpie mpoOiemMbl aCTpOHOMHUH.

Yuenuuecxue nabnooenus

HaOntonenuss HEeBOOPYKEHHBIM IJ1a30M C HUCIOJIB30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUM JJIsI OTIPEICNICHUsS] TTOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Ms1 CEBEPHOTO MOMYLIAPUS U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, muianet, Mneunoro IlyTu.

O0o0maree NOBTOpeHue

Ponb ¢u3uku U acTpOHOMHMHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOMH,
COIIMAJILHOM M 3TUUECKOU cepax AesTebHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHON HAy4YHOU KapTUHE MHPA, POJb (GU3UYECKON TEOpUU B
(dhopmMupoBaHUU NpecTaBiIeHUN 0 (U3NUECKON KapTUHE MUpPa, MECTO (HU3UUYECKOU
KapTUHBl MHUpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUIN O IPUPOJIE.

MexknpeamMeTHble CBA3HU

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocymiecTBIsETCS C
YYETOM CONIEPIKATEIIBHBIX MEXIIPEIMETHBIX CBS3€H C KypcamMyd MATE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpadu U TEXHOJIOTUU.

Meowcnpeomemuvie nouamusi, CBA3aHHbIE C H3yYEHHUEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIM (akT, runoresa, (uznueckas BEJIUYHWHA, 3aKOH,
Teopusi, HaONIIOIEHHE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3BMEPEHUE.

Mamemamuka: pelIeHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO, BEKTOPBl M UX MPOEKIWH HAa OCHU KOOPAHWHAT, CIOKEHUE BEKTOPOB,



MPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKIUNA, MPU3HAKK MOJ0OUS TPEYTrOJbHUKOB,
ompeieNIeHre IoNaan IOCKUx Guryp u oobEmMa Ted.

buonocus: »nexrtpuyeckue SBICHUS B KUBOM MpuUpoOJie, KojieOaTelbHbIe
JIBW)KEHUS B )KMBOW MPUPOJIC, ONITUYECKUE SIBIICHUS B KMUBOM NMPUPOAE, NECUCTBUE
paanauy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsT CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTAIIINYECKON PEIIETKH, CTIEKTPaIbHbBIN aHAIN3.

leocpagus: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJieKW MATrHUTHBIX Py,
(dhoToCchEMKA 3eMHOM MOBEPXHOCTHU, MPEACKa3aHUE 3EMIIETPSCEHUIA.

Texnonoeusi: JHWHWUW BIEKTPONEpPENad, TEHEPATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUIATENIb, WUHAYKIIMOHHAS TI€4Yb, pajap, pPaguoONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoHn, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAs OINTHKAa,
coJiHeuHas Oartapes.



IINTAHUPYEMBIE PE3VIIBTATBI OCBOEHHSA I[IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mnpeamera «®DuU3MKa» HA YPOBHE CPEAHETO OOIIETro
oOpazoBaHusi (0a30BbIA YPOBEHB) JOIAKHO OOECIEUUTH TOCTUKEHHE CIIETYIOIINUX
JTUYHOCTHBIX, METAMPEIMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI
JIMYHOCTHBIE pe3yNbTaThl 0CBOEHUS yueOHOro npeamera «Ousuka» JTOIKHBI

OTpakaTb TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
c(hopMUpPOBAaHHOM BHYTPEHHEW TMO3UIMENH JIUYHOCTH, CUCTEMON I[EHHOCTHBIX
OpPUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, paCIIMPEHHE KU3HEHHOTO
ONBITAa U ONbITA ACATEILHOCTHA B MPOIECCE PEAM3allUM OCHOBHBIX HaIPABICHUH
BOCITMTATEJIbHOMU JIESITEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaskaIaHCKOro BOCIIUTAHMS

Cc(hOpMUPOBAHHOCTH TPAXKIAHCKOW MO3UILIMKM 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIEeCTBa;

MPUHATHE  TPAJUIMOHHBIX  OOIEYETOBEUECKUX T'YMAHUCTUYECKUX U
JE€MOKPATUYECKUX IIEHHOCTEN;

TOTOBHOCTHh BECTH COBMECTHYIO JAEATEIBHOCTh B HMHTEPECAX T'Pa)KTAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYIPAaBICHUU B 00pa30BaTEIbLHON OpraHu3alliu;

YMEHHUE B3aUMOJICCTBOBATh C COLMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBHUHU C
ux QYHKIHUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOTO BOCIIMTAHUS:

c(hopMHPOBAHHOCTH POCCHICKOM IpakKJaHCKOW MACHTUYHOCTH, MTaTPUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUIMCKUX YUEHBIX B 00JIaCTH (PUBHKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(popMHUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMS, dTUUECKOTO TTOBEICHU,

CIIOCOOHOCTH OIICHUBATh CUTYAIMI0 U TMPUHUMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTHUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOI0;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero Gpu3n4ecKon HayKe;

5) Tpy1oBOro BOCIIUTAHUSA:



HHTEpEC K pa3anyHbIM chepam TpodheCCHUOHAIBHON JEATEIHbHOCTH, B TOM
YUCJIe CBA3aHHBIM C (M3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyny1ieit mpodeccun u pean30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPA30BaHUIO B 00JIACTH
(hbU3UKY Ha TPOTSHKEHUU BCEH JKU3HM;

6) 3K0JI0rM4eCKOro BOCIIMTAHUA:

C(hOpMUPOBAHHOCTh HKOJIOTMYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYUIECTBIEHUE ICHMCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HaHUA LU YCTOMYMUBOTO PA3BUTHS YEIIOBEUYECTBA;

pacliupeHue OIbITa JESITEILHOCTH JKOJOTHUYECKON HaIpaBICHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAHUH 10 PUBHUKE;

7) 1eHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI PU3UUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JeATEeNbHOCTH, TOTOBHOCTH B IIpOIEcCe
M3y4YeHUs PU3NKU OCYIIECTBISATh MPOEKTHYIO M UCCIIEIOBATEILCKYIO NESITENHLHOCTD
WHJIMBUAYAJIbHO U B TPyMIIE.

METAINPEAMETHBIE PE3VYJ/IBTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe NelicTBUS
Ba3oBble joruueckue aeiicTBUs:
caMOCTOsITeNbHO  (OpMYyJIHpOBaTbh M aKTyaJU3UpoOBaThb  MpoOiemy,
paccMarpuBath €€ BCECTOPOHHE;
OTIpEeNeNATh LETH JeATEIbHOCTH, 3a/aBaTh IMapaMEeTpbl U KPUTEPUU HX
TOCTHKCHHS,
BBISIBISITH ~ 3aKOHOMEPHOCTH M TMPOTHUBOPEUHMSI B  pacCMaTpPHUBAEMBIX
(bu3NYECKUX SBICHUAX;
pa3palaTpiBaTh IJIaH pemIeHus: MpoOieMbl ¢ y4€TOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTepHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B I€ATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIBTATOB
EJISIM, OIICHUBATh PUCKH MOCIEICTBUHN NATEIHHOCTH;
KOOPAMHUPOBATH M BBHIMIOIHATH Pa0OTy B yCIOBHUSIX PEATbHOTO, BUPTYaIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIUICHNE TPU PEIICHUH KU3HEHHBIX MTPOOIIeM.
Bba3oBble ucciieoBarebckue AelCTBUS:
BJIa/IeTh HAyYHOM TEPMHHOJIOTHEW, KIIOUEBBLIMH TMOHSATHSAMH M METOAAMH
(bu3NYeCcKOl HayKH;



BJIJIETh HABBIKAMU YUE€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM NeATeIbHOCTH B
oOnactu (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
METO/IOB pElIeHUs 3aja4 (PU3UUECKOTO CONEpHKAHUS, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB MMO3HAHUS;

BIAJIETh BHJAMHU JESATEIBHOCTU [0 TOJYYEHUIO HOBOTO 3HAHMUS, €ro
UHTEpIIpETali, MNpeoOpa30BaHUI0 M MPUMEHEHUIO B PA3JIMUYHBIX YUYEOHBIX
CUTYaIlUsX, B TOM YHCJIE MIPU CO3JITaHUH YUYEOHBIX MPOEKTOB B 00JaCTU (PU3UKU;

BBIABIISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJIs JJOKA3aTelbCTBA CBOUX
YTBEPXKIEHUMN, 3a1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYECHHBIE B XOJIE€ pEIICHUS 3aJauyd  PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (GOPMYIUPOBaTh COOCTBEHHBIE 3ajJaul B 0Opa3oBaTeNIbHOM
NESATeNbHOCTH, B TOM YUCIIE MIPU U3YUYEHUU (PUBUKY;

JlaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYH0 00JIacTh
KUZHEICSITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JACTElH;

BBIJIBUTaTh HOBBIE UJICU, MIPEJIaraTh OPUTHHAIbHBIE TTOJXOAbI U PEUICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, IOMYCKAIOIIUE aJbTEPHATUBHbBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BIIQJIETh HABBIKAMH MOJYy4YEHUS MUHPOpMAMU (PU3UUYECKOTO COACPKAHUS U3
MCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITH IIOMCK, aHaJu3,
CHUCTEMATHU3AllMI0 W HHTEPIpETANU0 MH(POpMalUKU pa3IMuHbIX BUIOB U (popM
MpeACTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTh UH(POPMALINH;

UCIIONBb30BaTh  CpeAcTBa  HMHPOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PELICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3aIl[MOHHBIX
3a7a4 ¢ COOMoIeHneM TpeOOBaHUM SPrOHOMHKH, TEXHUKHA 0€30TTaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOU
0e30ITacCHOCTH;

co371aBaTh TEKCThl (DU3UYECKOTO COAEPKAHUS B pPa3NU4HBIX ¢dopmarax c
y4ETOM Ha3HaueHUsI MH(DOpPMALUK U 1IENIEBON ayIUTOPUH, BEIOMpPAsk ONTUMAILHYIO
dbopmy npeacTaBIeHUs U BU3yaIU3allUH.

KoMmmyHuUKaTHBHBIE YHHUBEpPCAJbHbIC y4YeOHbIE 1eHCTBUSA:
OCYIIIECTBIISATh O0IIEHUE HAa YPOKaX (PU3UKHU U BO BHE-YPOUHOU JAESTEIbHOCTH;



pacrio3HaBaTh  MPEANOCHUIKM  KOH(QIMKTHBIX CUTyalludi W  CMAr4aTh
KOH(ITUKTBHIL;

Pa3BEPHYTO U JIOTUYHO H3JIararb CBOIO TOYKY 3PEHUSI C HUCIOJIb30BAHHEM
SI3LIKOBBIX CPEJCTB;

MMOHMMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBUIYAIbHOU
paboThI;

BBIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX IEHUCTBUH C Y4€TOM OOIIUX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO WieHa KOJIJIEKTHUBA;

MPUHUMATh  1I€JIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBAaTH W
KOOPJIMHUPOBATh JIEUCTBUSA MO €€ JOCTHUIKEHUIO: COCTAaBJIATh IUIAaH JACHCTBHMA,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYacCTHUKOB, OOCYXIaThb PE3YJbTaThl
COBMECTHOU paloTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIaJa U KaXKJJOTO yYaCTHUKA KOMaH/Ibl B OOIIIHIA
pe3YJNbTAT M0 pa3padOTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE TIPOEKTHI, OLEHHBaTh HAEU C TO3UIMUU HOBHU3HHI,
OPUTHMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEJECHHUE B Pa3IUYHBIX
CUTYAIUSX, IPOSBIISITH TBOPUECTBO M BOOOPAXKEHUE, OBITH MHUIIUATUBHBIM.

PerynsiTuBHBI€ YHHBepcaJibHbIe YUeOHbIE JeiiCTBUSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO NESITEIHLHOCTh B 00JaCTH
(U3UKM U aCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIC 3a/1aUM;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH PEUICHUS] PAcUYE€THBIX M KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHHS MPAKTUYECKON paboThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BOBMOXKHOCTEU U MPEAOUTCHHII;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

pacuupsiTh paMKu y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUNT;

Jenarb OCO3HAHHBIA BBIOOpP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO UM TPOSBICHUIO SPYAUIIMU B 00JacTH
(U3uKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHbIN U KyJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbLHBIA MHTEJLJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIENISIM;



BJIAJETh HaBBIKAMH  ITO3HABATCIbHON  peIeKCMH KaK  OCO3HAaHHMS
COBEpIAEMbIX JICUCTBUH W MBICIHUTEIBHBIX TPOIECCOB, WX PE3yAbTaTOB U
OCHOBAHUI;

MCITOJIB30BaTh NMPHUEMBI pe(IIeKCHH IS OIICHKU CHUTYyaIllid, BEIOOpA BEPHOTO
peIeHNS;

YMETh OIIEHWBAaTh PUCKH W CBOCBPEMEHHO NPUHHUMATH PEHICHUS IO WX
CHIDKEHHIO;

MPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHAIW3e pPe3yIbTaToB
NEATCIIbHOCTH;

IIPUHUMATH ceOs, IOHUMAas CBOM HEJOCTATKH M JIOCTOWHCTBA,;

MPUHUMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHAIW3E pPE3yIbTaToB
NEATCIIbHOCTH;

MPU3HABATh CBOE TIPABO U MPABO JIPYTUX HA OITHOKH.

B mporiecce 1oCcTHKEHNS TUIHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOTPAMMBI 110
¢uzuke IS ypOBHS cpeaHero oOmiero oOpa3oBaHHMs Yy OOyYaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN UHTEJIICKT, IPEATIOJIAralOIIHMA
c(hopMHPOBAaHHOCT:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CTIOCOOHOCThH MMOHUMATh CBOE AMOIMOHATHHOE
COCTOSIHUE, BUJECTh HaIlpaBJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON CQeEphI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIOYAIONMIETO CAMOKOHTPOJIb, yMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHWE, CIOCOOHOCTh aJamTHPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHUSIM | TIPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAINH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TIETH U
yCcrexy, ONTUMHU3M, HHHUIIMATUBHOCTH, YMEHHE JEHCTBOBAaTh HWCXOIS W3 CBOMUX
BO3MOKHOCTEH;

SMITATUH, BKIIOYAIOMIECH CIIOCOOHOCTh IIOHUMATh 3MOIIMOHAIBHOE COCTOSHHE
IpYTHX, YYUTBIBATH €r0 TMPH OCYIISCTBICHUU OOIICHHs, CIOCOOHOCTh K
COYYBCTBHUIO U COMIEPESKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIOYAIOIIHNX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS
C IPYTUMH JIOABMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U Pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3VYJ/IBTATBI
K xoHity o0yuenus B 10 kJiacce npeIMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpPA, B PAa3BUTUHA COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B PAKTUYECKOMN AEATEIbHOCTH JIFOIEH;



YUYUTHIBATh TPAHULIBl TPUMEHEHHUS] M3YyUYCHHBIX (U3UYECKUX MOJEINEeH:
MaTepuajbHasl TOUKa, MHEPI[MaIbHasl CUCTEMa OTCU€Ta, aOCONIOTHO TBEPAOE TETO,
UJeaNbHBIA Ta3, MOJIEIU CTPOCHHS Ta30B, KUJKOCTEH U TBEPABIX TEJl, TOUCUHBIN
ANEKTPUUYECKUH 3apsiji PU pelIeHUH PU3NUECKUX 3aay;

pacro3HaBaTh (pu3nuecKue siBIeHUs (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJEKYJISPHO-KUHETUYECKOW TEOPUM CTPOEHUS BEIECTBA U
ANEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHHUE,
CBOOOJIHOE TaJIEHUE TEJ, JIBHKEHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJICUCTBUE
ten, nuddysusi, OpPOyHOBCKOE IBUKEHHE, CTPOCHHUE KUIKOCTEH U TBEPHABIX TeE,
M3MEHEeHHe Oo0bEMa TeNl MPU HArpeBaHUU (OXJIAXKIEHUU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHne, KOHJACHCAlUs, IUIaBJICHUE, KPUCTAJUIM3AIMS, KUIECHHE, BIAXKHOCTh
BO3/lyXa, TOBBIIICHUE JJABJICHUSI Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXJly MapamMeTpaMy COCTOSIHUSI Ta3a B U30Ipoleccax, JJIEKTpu3alus Tel,
B3aNMOJICVICTBUE 3apsIIO0B;

OMUCBHIBATh MEXAHUUYECKOE JBHXKEHHUE, HCMOIB3YyS (U3MUYECKUE BEIMYMHBI:
KOOpJIMHATa, MyTbh, IMEpPEMEIIEHUuEe, CKOPOCTh, YCKOpEHHE, Macca Tejla, Ccuia,
UMITYJIbC Te€Ja, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPrusi, MeXaHU4YecKas
paboTta, MeXaHMYECKass MOIIHOCTh; IMPU ONUCAHUU MPABWIBHO TPAKTOBAThH
(U3MYECKUN CMBICIT HCMOJIB3YEMbIX BEIWYUH, WX OOO3HAUCHUS U EIUHHUIIbI,
HaxoAuTh (HOPMYIbI, CBA3BIBAIONINE JAHHYIO (U3UYECKYIO0 BEIUYUHY C APYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YYEHHbIE TEIJIOBbIE CBOWMCTBA TEN U TEIUIOBBIC SIBICHUS,
UCTIONB3Yysl (PU3MYECKHE BEJIMYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTUYECKOTO IBUXKEHUSI MOJIEKYJ, CPEIHEKBaJApaTUyHas
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThl, BHYTPEHHsIS »HEprusi, padora rasa,
KO3 (DUIIMEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOTO JIBUTATElNs; NIPU OMHCAHUU
MPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICT UCIOJNb3YEMbIX BEJIMYHMH, HX
0o0O3HaueHHs] U EAUHUIBI, HaXOAUTh (OPMYNbI, CBS3BIBAIOIIUE JAHHYIO
(bU3MYECKYIO BETMYMHY C APYTUMU BEJIUUMHAM;

OMUCHIBATh U3YUYEHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
SABJICHUS (TPOLIECCHI), UCMONB3YST (GU3UUECKUE BEIUUYMHBI: dIEKTPUUECKUM 3apsij,
ANEKTPUYECKOE TOJIE, HAMPSKEHHOCTH MOJISI, TOTEHI[UAJ, PA3HOCTh MOTEHIUAJIOB;
MpU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUUA CMBICT UCIOJIb3YEMBbIX
BEJIMYMH, UX OOO3HAUCHHS U EAWHUIIbI; YKa3blBaTh (OPMYIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJIUYMHY C IPYTUMU BEIMUYNHAMU;

aHAJTM3UPOBATh (PU3UMUYECKUE MPOILIECCHl U SIBICHUSI, UCIOJb3ysd (PU3HUECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCcemupHOro tarorenus, I, 11 u Il 3akonsr HeroToHA,
3aKOH COXPAHEHMS] MEXaHUUECKOW SHEPTIUH, 3aKOH COXPAHEHUSI UMITYJbCA, TPUHIIUIL
CYNEepHO3UllUA CUJI, TPUHIUII PABHOMpPABUs HMHEPIIUMATBHBIX CHCTEM OTCYETA,



MOJIEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEIlIECTBA, Fa30BbIC 3aKOHbI, CBSI3b
CpelIHEel KMHETUYECKOW IHEPTUM TEIJIOBOTO JIBMXKEHUSI MOJIEKYN ¢ aOCOIMIOTHOM
TEeMIIEPATy PO, IEPBBII 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS IIEKTPUUECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pa3iandarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCcTH) IPUMEHUMOCTH;

OOBSACHSITH OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIlIMH, MPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3inyarh yCIOBUA UX O€30MAaCHOTO MCIOJb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIEPUMEHTBHI MO MCCIEIOBaHUI0 (U3UYECKUX SBICHUN W
MPOIIECCOB C UCIOJIb30BAHMEM TMPSIMBIX W KOCBEHHBIX HM3MEpPEHUM, MpH 3ITOM
dbopmynupoBarh pobiaeMy/3agady U rurnore3y yueOHOro SKCepuMeHTa, coouparb
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (hOPMYITUPOBATH
BBIBOJIBI,

OCYILIECTBIISATh MPSIMble U KOCBEHHbIE M3MEPEHUsST (DU3NUYECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO WM3MEPEHUS U MCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIIEHKH MOTPEUTHOCTEH U3MEPEHUI;

UCCIEIOBaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKUMHU  BEJIMYMHAMU  C
WCIIOIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUPOBaTh PE3yAbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH B BUJIE
Ta0IuUI ¥ TPaPUKOB, JAeaTh BRIBOJIBI IO pe3yIbTaTaM UCCIEIOBaHNUS,

cobOmrofaTh mpaBuia O€30MacHOr0 TpyJda MpU MPOBEACHUU HCCIEIOBAHUN B
paMKax y4eOHOro »HKCIEPUMEHTA, Y4YEOHO-UCCIIENOBATENbCKOW M MPOEKTHOM
JEATENbHOCTH C HMCHOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOUCTB M JAOOpPaTOPHOTO
o0opynOBaHus;

pemiatb pacy€THpIC 3aJadyd C SBHO 3aJaHHOM (PU3MYECKOM MOEIBIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIU3a yCJIOBUS 3a7auu
BBIOMpaTh (DU3NYECKYI0 MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIHI,
HeoOXoauMble sl €€ pelieHus, MPOBOAUTh PACUEThl M OLIEHUBATh PEaTbHOCTH
MOJIyYE€HHOTO 3HauUeHUS (PU3NUYECKON BEJIUUMHBIL;

pelaTh KaueCTBEHHbIC 3a/1a4: BBICTPAUBATh JJOTUUECKHU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUU C OMOpOW Ha H3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(dbu3ndecKue SIBICHUS,

MCIIOIb30BATh IPU PEIIEHUU YUE€OHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAITUOHHBIE
TEXHOJIOTUHU [JISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMA U TPEACTABICHUS
y4eOHOM UM Hay4dyHO-NOMYJSpHON HWHQOpMalMK, TOJYYEHHONH U3 pPa3IUYHBIX
HMCTOYHHMKOB, KPUTUUECKHU aHATIM3UPOBATH MOTYyUYaeMyr0 HHPOpMAIIHIO;

MIPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHI;



UCIIOIb30BATh TEOPETUUYECKUE 3HAHUS 1O (U3UKE B MIOBCEAHEBHON KU3HU JJISI
oOecrieueHUs OE30MACHOCTU MpHU OOpaIllleHHH C TpUOOpaMu U TEXHUYECKUMU
YCTpOMCTBaMH, IS COXpPAHEHUS 3[I0POBbSI U COOIOJEHUSI HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLLIEH CPELIE;

paboTtarb B TpYIINE C BBHIIOJIHEHUEM pPA3JIMYHBIX COIMAJIBHBIX POJEH,
IJIAaHUPOBATh paboTy TPYMIMbl, PANUOHAIBHO paCHpEeAessiTh OOSI3aHHOCTH U
IJIAHUPOBATh NIESITENHLHOCTh B HECTAHAAPTHBIX CHUTYallUsIX, aJ€KBaTHO OLICHUBATH
BKJIaJ] KQXJOT0 U3 YYaCTHUKOB I'PYIIIHI B PEIIEHUE PACCMATPUBAEMOM IPOOIEMBI.

K koHny o0yuyenus B 11 kjacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpPA, B PAa3BUTUHA COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOM JEATENbHOCTH JIOAEH, IEJIOCTHOCTh U €IUHCTBO
(u3nYeCcKON KapTUHBI MUPA;

YUYUTHIBATh TPAHULIBl TPUMEHEHHUS] M3YyUYCHHBIX (U3UYECKUX MOJEINEeH:
TOUEYHBIN PEKTPUUECKUI 3apsi, JIyd CBETa, TOUCUHBIN UCTOYHUK CBETA, s/iepHas
MOJIe]Ib aToMa, HYKJIOHHasi MOJENIb aTOMHOTO sipa MpU PElICHUH (PU3HYECKHUX
3azay;

pacro3HaBaTh (pu3nUecKue sIBIeHUs (IPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKU U KBAHTOBOM (DU3UKU: AIIEKTPUUECKAs] IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJIEKTPOMarHWTHAasT WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM U IBUKYIIHUICS 3apsif], SIEKTPOMArHUTHBIE KOJIEOAHUS U BOJTHBI,
NpSMOJIMHEHHOE  pacHpoCTpaHEHHWE  CBETa,  OTPaXKEHHE,  MPEJIOMIICHHE,
untepdepenius, Audpakius U TOJdApU3alMg CBETa, JHUCIEPCUS CBETa,
dhoroanexkrpuaeckuii 3phext (pororddexT), cBeToBOE MaBlIeHNE, BOSHUKHOBEHUE
JUHEWYaToro CIEeKTpa aroMa BOJIOPOJA, €CTECTBEHHAass U HUCKYCCTBEHHas
PaIu0aKTUBHOCTE;

OMUCHIBATh M3yYEHHBIE CBOICTBa BeIIeCTBA (IEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  NIPOBOJUMOCTH  PaA3JIMYHBIX  Cpel) U
AIIEKTPOMATrHUTHBIE SIBICHUS (TIPOLIECCHI), UCHONB3Yys (U3NUYECKUE BEIUYUHBI:
ANEKTPUYECKUN 3apsjl, Cuja TOKa, AJIEKTPUUYECKOE HAIPSIKEHHUE, BJIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMATIOB, ANMEKTPOJBIKYIAs cuia, paboTa TOKa,
MHIYKIUST MarHUTHOTO mojsi, cuia Awmmepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTyIIKHA, SHEPrusl AJIEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHojJ] M 4YacToTa
KojieOaHuil B KojeOaTeIbHOM KOHTYpe, 3apsijl U Ccujla TokKa B IIpoliecce
FapMOHMYECKHX JJICKTPOMATHUTHBIX KoJeOaHUU, (OKYCHOE PpACCTOSHUE U
ONTUYECKAsl CWJIa JIMH3bI, MPU ONHCAHWU TPABUWIBHO TPaKTOBaTh (HU3NUYECKUU



CMBICJI UCTIOIb3YEMBIX BEJIMYMH, X 0003HAYEHUSI U €IUHUIIBI, YKA3bIBATH (DOPMYIIbI,
CBS3BIBAIOIINE TAHHYIO (DU3NUYECKYIO BEIMUMHY C JPYTUMU BEJIMUUHAMU;

OMUCHIBATh HW3YUYEHHbIC KBAHTOBBIC SIBJICHUS M TPOLIECCHI, MCIOJIb3YS
(U3nYecKue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, DHEPTUSI U UMITYJILC (POTOHA, IEPUOJT TOJIypacnaa, SHEPrus CBI3U
aTOMHBIX fJIep, NPHU OMUCAHUM TMPABWIBHO TPaKTOBaTh (PU3UUECKUI CMBICI
UCIIONB3YEMBIX BEJIUYUH, WX OOO3HAUECHHS W E€IUHUIIbI, YKa3bIBaTh (HOPMYIIBI,
CBA3BIBAIOIIME JIAaHHYI0 (U3UYECKYI0 BEJIMYUHY C JIPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAU€HUE (U3UUECKON BETUYNHBI;

aHaJM3UPOBaTh (PU3UUYECKUE MPOILIECCHl U SIBICHUSI, UCIOJb3ysSd (PU3HUYECKUE
3aKOHBI M MPUHLUMBL 3aKOH OMa, 3aKOHBI MOCIEI0BATEIHLHOTO U MapalieIbHOTO
COEIMHEHHUs TMPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3akoH 53JIE€KTPOMarHUTHOU
WHIYKIINH, 3aKOH MPSMOJIUHENHOTO PACHpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETA, 3aKOHBI MPENOMIICHUSI CBETa, ypaBHeHUEe OMHIITeWHa s pororddexra,
3aKOH COXPAHEHHS JHEPTUHU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXpPAaHEHUs
ANIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAaHEHHsS MacCOBOIO yucia, mocTynarel bopa,
3aKOH PaJMOaKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4eCKOe BBIPAKEHHE U YCIOBHS (TpaHUIlbl, 00JIacTH)
MIPUMEHUMOCTH;

OMpENIENATh HAMPABICHUE BEKTOPAa MHIYKIIMM MATHUTHOTO IOJSI MPOBOAHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia;

CTPOUTh W ONHUCHIBaTh H300paKEHHUE, CO3/IaBAEMOE IUIOCKUM 3E€PKajoM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIEPUMEHTBHI MO MCCIENOBaHUIO0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHHU: TpPU 3ITOM
dbopmynupoBarh pobdaeMy/3aady U rurnoTe3y yueOHOro SKCepuMeHTa, coouparhb
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BAHUS, TPOBOIUTH OMBIT U (hOPMYITUPOBATH
BBIBOJIBI,

OCYILIECTBIISATh MPSIMble U KOCBEHHbIE M3MEPEHUST (DU3NUYECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO0 WM3MEPEHUS U MCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIIEHKH MOTPEUTHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (DU3UYECKUX BEIUUYUH C UCIIOIH30BAHUEM MPSMBIX
U3MEPEHUN: TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThl
MOJIy4YEHHONW 3aBUCUMOCTU (PU3MYECKUX BEIMYMH B BHUJE TaOMUI U TrpaduKoB,
Jienarh BBIBOJIBI IO pe3yabTaTaM UCCIe0BaHNUS,

cobOmrofaTh mpaBuia 0€30MacHOr0 TpyJda MpU MPOBEACHUU HCCIEIOBAHUN B
paMKax y4eOHOro »HKCIEPUMEHTA, Y4YEOHO-UCCIENOBATENbCKOW M TMPOEKTHOM
JEATENIbHOCTH C HCHOJb30BAaHUEM H3MEPUTENIbHBIX YCTPONCTB M JaOOPAaTOPHOTO
000opynOBaHUs;



pemiatb pacy€THpIC 3aJadyd C SBHO 3aJaHHOM (PU3MYECKOM MOJEIBIO,
UCIIONB3YsS (PU3MUECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIu3a yCJIOBUS 3a7auu
BBIOMpaTh (DU3NYECKYI0 MOJENb, BBIACHATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXoauMble sl €€ pelleHus, MPOBOAUTh PACUETHl M OLIEHUBATh PEaTbHOCTH
MOJIY4YE€HHOTO 3HauUeHUS (PU3NYECKON BEJIUUUHBIL;

pelaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JJOTMUECKHU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUU C OMOpOW Ha H3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3ndecKue SIBICHNUS,

MCIIOIb30BATh IPU PEIIEHUU YUE€OHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAITUOHHBIE
TEXHOJIOTUHU JJIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMA U TPEACTABICHUS
y4eOHOM U Hay4yHO-MOMYJSpHON HWHQOpMalMK, MOJYYEHHONH U3 pPa3IUYHBIX
HMCTOYHHMKOB, KPUTUUECKHU aHATIM3UPOBATH MOJTYyUYaeMyr0 HH(POpMAIIHIO;

OOBSICHATh TPHUHIUIBI JCHCTBUS MAIINH, NPUOOPOB H TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh yCIOBUSL UX O€30MAaCHOTO MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOIb30BATh TEOPETUUYECKUE 3HAHUS 1O (PU3UKE B MOBCEAHEBHON KU3HU JJISI
obOecrieueHUs OE30MACHOCTU MpPHU OOpaIllleHHH C TpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, I COXpPAHEHUS 3[0POBbSI U COOJIOJEHUSI HOPM DKOJOTHUYECKOTO
MOBEACHUS B OKPYXKAIOLLIEH CPELIE;

pabotarb B TpYyIIE C BBHIIOJIHEHUEM pPA3JIMYHBIX COIMAJIBHBIX POJEH,
IJIAHUPOBATh pabOTy TPYNIMbl, PANUOHAIBHO pPaCHpeAessiTh OOSI3aHHOCTH U
IJIAHUPOBATh NIESITENIHLHOCTh B HECTAHAAPTHHIX CHUTYallUsIX, aJ€KBaTHO OLICHUBATH
BKJIaJ] KQXJOT0 U3 YYaCTHUKOB T'PYIIIHI B PEIIEHUE PACCMATPUBAEMOI TPOOIEMBI.
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https://m.edsoo.ru/71f41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmnoreka LIOK

4.2 Crpoenne aroma ? https://m.edsoo.ru/7141c97¢
bubmnoreka LIOK
4.3 ATOMHOE A1PO 6 https://m.edsoo.ru/7141c97¢
Hroro no pazgeny 23

Paszpea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3IUKHU

51 DJIEMEHTHI aCTPOHOMHUM U 13 1 bubnmoreka [JOK
' acTpopu3NKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 13
Paznen 6. OBOBIHIAIOIIEE IIOBTOPEHUE
bu6mmoreka [IOK
6.1 Obodmaromee nosropenue > https://m.edsgo.ru/7f41c97c
Hroro nio pazgeny 5
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 102 5

ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

Koaun4vecTBO 4acoB

Bcero

KoHnTtposbHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3Y4YeHUs

JlonoiHUTEIBHAS
uH(popmManus

Pazoen 1. @u3zuxka u memoovl HAYUHO20 NO3HAHUA (2 u)
T.1. ®u3uKa ¥ MeTOAbI HAYYHOI'0 MO3HAHMS (2 1)

[TepBUYHBIA HHCTPYKTAXK 10 TEXHUKE
6e3onacHocTH. PU3MKa — HayKa O
npupoae. Hayunsle MeTobI MO3HAHUS
OKPYKAIOLIETO MUpa

02.09.2024

Ponb 1 Mmecto ¢puszuku B GopMupoBaHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B
MPAKTUYECKOM JIETENbHOCTH JIFONEH

04.09.2024

Pazoen 2. Mexanuka (38 u)
T.2. Kunemaruka (13 4)

Knaccrnueckas MexaHnka Kak
dbyHaameHTanbHas GuznyecKas Teopusi.
['panuubl ee IpUMEHUMOCTH. [[BUKEHNE
TOYKHU U Tena. [lonoxenne Touku B
MIPOCTPAHCTBE

05.09.2024

Mexannueckoe IBUKEHHE.
OTHOCUTEITBPHOCTh MEXaHUYECKOTO
NIBUKEHUS

09.09.2024




Mexannueckoe IBUKEHHE.

11.09.2024

5 OTHOCUTEIBHOCTh MEXAHUYECKOTO |
JIBUKECHHUSI
6 [Iepemenienne, CKOPOCTh, YCKOPEHHUE 1 12.09.2024
7 PaBHOMEpHOE TPSIMOJIMHENHOE IBUKEHUE 1 16.09.2024
g I'paduku npsSAMOTMHEHHOTO PABHOMEPHOTO 1 18.09.2024
IBUKeHUS. Pentenue 3agau
CKopoCTh Ipy HEPABHOMEPHOM JIBUKCHUU. 19.09.2024
9 MrHoBeHHas CKOpOCTh. CloKeHue |
CKOPOCTEM
10 YckopeHue 1 23.09.2024
1 PaBHOYCKOpEHHOE MPSIMOTMHEMHOE 1 25.09.2024
JIBUKEHHE
CBobOonHoe nageHue. JIBrkeHue ¢ 26.09.2024
12 MOCTOSIHHBIM YCKOPEHUEM CBOOOIHOTO 1
naJICHUsI
13 PaBHOMEpHOE NBUKEHUE TOYKH I10 1 02.10.2024
OKPY>KHOCTH
14 KpuBonuHeiiHOe IBHXKEHUE. 1 03.10.2024
15 Pemenue 3anau no reme «Kunemaruka» 1 07.10.2024
T.3.lunamuxa (13 4)
16 Nuepunanbaeie cuctemsl orcyera. Ilepsoin 1 09.10.2024
3ak0oH HproToHa
Macca tena. Cuna. [Ipuauun
17 CyIepno3uuuu cuil. Bropoi 3akoH | 10.10.2024

HproToHA 1511 MaTepuaibHON TOYKU




Tpernii 3akoH HproTOHA 1111 MaTepuaIbHbIX

18 | 11.10.2024
TOYEK

19 [Tpuann oTHOCUTENBLHOCTH [ anuiies. 1 14.10.2024

20 Bcemupnoe tarorenue. [ paButanimoHHbIE 1 16.10.2024
CUJIbl. 3aKOH BCEMHUPHOTO TSATOTCHUS

1 ITepBas kocmuueckast CkopocTb. Cuia 17.10 2004
TSXKECTH U Bec. HeBecoMOCTh U neperpy3ku

2 Jedopmanus 1 cuiibl yopyroctu. 3aKoH 1 21.10.2024
I'yka

73 JIBM>KEHUE TeJl MO AEUCTBUEM CHUJIIbI 1 23.10.2024
ynpyroctu. 3akoH ['yka
Cuna tpenus. Koagduunent tpenus. Cuna

24 COIIPOTUBJICHUS NIPU JBUKECHUU TEJIA B | 24.10.2024
KUJIKOCTH UJIU Ta3e

75 [ToctynarensHOE 1 BpalIATeNbHOE 1 06.11.2024
JBUKEHHE a0COTIOTHO TBEPJOTO Tesa

26 MomeHT CI/IJIH."HJquo CUJIBL. YCIJIOBUSA 07.11.2024
paBHOBeCUS TBEPAOTO TEA

27 O6o06maronuil ypok no teme «JluHamuka 1 11.11.2024

78 KonTponbnas padora o teme 1 1 13.11.2024
«Kunemaruka. JInHamMuKa»

T.4. 3akonbl coxpanenusi B mexanuke (10 1)
Nmnynbc maTepruaibHOM TOYKHU, CUCTEMBI
29 MaTepUaIbHbIX TOYEK. VIMIyIIbC CUIIBL. 1 14.11.2024
3aKOH COXPAHEHUSI UMITYJIbCA.
30 PeakTuBHOE ABHKEHHUE 1 15.11.2024
31 PaboTa 1 MOIITHOCTb CHJIBI. | 18.11.2024




32

Kunernueckas sHeprus MarepuaibHOW
Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOW YHEPTUU

20.11.2024

33

[TorenumanbHas sueprus. [lorennnanbHas
SHEprus ynpyro aepopMupoBaHHON
npyxuHsbl. [loTeHuManbHas 3HEprus Tena
BOJIM3H MTOBEPXHOCTH 3eMIIH

21.11.2024

34

[ToreHuManbHbBIE U HENTOTEHIUATIBHBIE
cuibl. CBA3b pabOTHI HEMOTEHIIMAIBHBIX
CUJI C U3MEHEHNEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEJ. 3AKOH COXPaHEHUS
MEXAHUYECKOW IHEPTUU

25.11. 2024

35

Nucrpykrax no Th. JlaboparopHas
pabora «VccnenoBanue cBsa3u padbOTHI
CWJIBI C U3BMEHEHHEM MEXaHUYIECKOU
DHEPTUU TeJa Ha MPUMEPE PACTKEHUS
PE3MHOBOTO KTYTa»

27.11. 2024

36

Pemenue 3agad mo teme «3aKOHBI
COXpaHEHUS B MEXaAHUKE)

28.11.2024

37

[Ipencka3arenpHas cuia 3aKOHOB
KJIaCCUYECKOM MeXaHUKH. Mcronb30Banue
3aKOHOB MEXaHHUKHU 111 OObSICHECHUS
JBYOKCHUSI HEOSCHBIX TEJ U JIJIST Pa3BUTHUS
KOCMHUYECKHUX MCCIEeIOBAaHUM

02.12.2024

38

KonTtponrsHas paboTa 1o Teme «3aKOHBI
COXpaHEHUS B MEXaAHUKE)

1 1

04.12.2024

T.5. DuieMeHTBI cTaTHKH (2

4)

39

PasHOBecue Tes1. MOMEHT CHITBI

1

05.12.2024




40 YCII0BHSI pABHOBECUS TEI 1 09.12.2024
Pa3zoen 3. Monekynapunasa puzuxka u mepmoounamuxa (27 u)
T.6. OcHOBBI MOJIEKYJIAPHO-KHHeTHYEeCKOH Teopuu (12 v)
A1 OcHOBHBIE MONIOKEHNUS MOJIEKYIAPHO- 1 11.12.2024
KHHETHYECKOU TEOPHH.
42 BbpoynoBckoe nBuxenue. duddysusi. 1 12.12.2024
XapakTrep IBUKEHUS U B3aUMOICHCTBUSA
43 4acTull BelecTBa. Moaenu CTpOCHUs ra3os, | 16.12.2024
KUJIKOCTEH 1 TBEPABIX Tel
Macca monekyn. KonnuecTBo BeniecTsa.
44 ITocTrossHHas XBoranpo - ! 18.12.2024
45 TeruroBoe paBHOBecHe. Temneparypa u e€ 1 19.12.2024
n3Mepenue. Illkana remmneparyp Llenbcus
46 WNneanwvubiii ra3 B MKT. OcHoBHOE 1 23.12.2024
ypaBHeHne MKT
AOcomoTHasl TeMIiepaTypa Kak Mepa
47 CpeIHEH KUHETUYECKOW YHEPTUM ABUKEHUS | 25.12.2024
MOJIEKYJI.
48 YpaBuenue MenpaeneeBa-Knanenpona 1 26.12.2024
49 3akoH /lanpToHa. I'a30BbI€ 3aKOHBI |
Nuctpykrax no Th. Jlaboparopuas pabdora
50 «MccnenoBanue 3aBUCUMOCTH MEXKIY 1 1
MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
raza»
51 N3omnponeccel B uAcaIbHOM ra3e u ux 1

rpaguyecKoe NpeaCcTaBICHNUE




57 Pemenue 3agad mo reme ((OSHOBBI 1
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM
T.7. Ocnoeol mepmoounamuru (10 u)

BHyTpeHnHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U CTIOCOOBI

53 €€ n3MeHeHus. KonmnuecTBo TemIoThl 1 |
pabota. BHyTpeHHss1 2HEprUs
OJTHOATOMHOI'O MJI€AJIbHOIO Ira3a

54 Bunsl Tenonepenadn |
YaenbHas TEINIOEMKOCTD BELIECTBA.

55 KonnuecTBo TEMmIOTH py TEILIONEpeaaye. |
AnnabaTHBIN TIpoIlecC

56 [IepBblii 3aKOH TEPMOJIMHAMUKHU U €TO 1
MIPUMEHEHUE K U30IPOLIECCaM

57 HeoGparumocTs nponeccoB B IpUpoOJIE. 1
BTopoii 3aK0H TepMOJMHAMUKHU

58 [Tpunnun neicreus u KITJ[ TeruioBoit 1
MAILINHBI.

59 [Mukn Kapno u ero KIIJ] 1

60 DKOJIOTUYECKUE MPOOIEMbI 1
TEIUIOIHEPTEeTUKH

61 Pemenne 3amad mo reme « OCHOBBI 1
TEPMOANHAMUKIY
KonTponbnas pabora o teme

62 «Momnekynspras ¢puzuka. OCHOBBI | 1
TEPMOANHAMUKIY

T.8. Azpecammnvie cocmosanusa eewyecmea. Dazoevie nepexoowt (5 u)




63 [TapooOpa3oBaHue 1 KOHJEHCAIIUS. 1
Hcnapenue u kurnenue

64 AOCOI0THAs U OTHOCUTENIbHAS BIIAXKHOCTh 1
Bo3ayxa. Hacelliennbii nap
Teépnoe Teno. Kpucrannunueckue u

65 amopdHble Tena. AHU30TPONHUS CBOMCTB 1
KpUCTAJIIOB. KUIKNE KPUCTAILIBI.
CoBpeMeHHbIE MAaTEpHUAIIBI

66 [LnaBnenue u kpucTayuIM3auus. YaeabHas 1
TerioTa miasieHus. Cyonumarius

67 VYpaBHeH#HE TEII0BOro OaaHca 1

Pazoen 4. Inekmpoounamuxa (33 u)
T.9. Danerpocraruka (13 v)

68 DIEeKTpU3alus TeA. DIEKTPUUECKUN 1
3apsia. JIBa BUJa aNEKTPUYECKUX 3apsii0B
[TpoBOOHUKH, TUITEKTPUKHU U

69 MOJIYIPOBOJAHUKH. 3aKOH COXPaHEHUS |
ANEKTPUYECKOIO 3apsiaa

70 B3aumoperictBue 3apsanoB. 3akoH Kynona. 1
To4YeyHbIN dJIEKTPUYECKUAM 3aps

71 Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS. |

79 [TpuHIMN Cynepno3UIUU SAEKTPUIECKUX 1
nojsen. JInHuu Hanps>KEHHOCTH

73 Pabota cui 35ekTpoCcTaTH4eCcKOro MoJIs. 1
[Torenumasn. Pa3HOCTh MOTEHIMAIIOB




HpOBOI[HI/IKI/I " JUDJICKTPUKH B

74 ANEKTPOCTATUYECKOM TIOJIE. 1
Jlnanekrpudeckas MpOHUIIAEMOCTh

75 Pemenue 3anaq o teme 1
«DNEKTPOCTATTTUKA»

76 [TorennmanbHas SJHEPTUs 1

77 OnekTpoéMkocTh. KoHencarop |

78 DIIEKTPOEMKOCTD IIOCKOTO KOHAEHCATOPA. 1
DHeprus 3apsKEHHOr0 KOHAEH caTopa
[IpaBuna Th. JlaboparopHas paborta

79 "N3mepeHue 3MeKTpOEMKOCTH | 1
KOHJIeHcaTopa"
[TpyHUIAT TENCTBUSA U IPUMEHEHHUE
KOHJICHCAaTOPOB, KOITMPOBAJIBLHOTO

80 amnrapara, CTpyuHOTo MpUHTEpA. |
DIIEKTPOCTATUYECKAs 3alIUTA. 3a3€MIICHUE
ANEKTPONPUOOPOB

T.10.IlocTosIHHBIH YJIeKTPUYeCKUll TOK. TOKH B pa3jim4HbIX cpeaax (20 4)

DIEKTPUYECKHUM TOK, YCIOBHUS €TO

81 cymectBoBanus. [loctosHubii Tok. Cria |
Toka. Hanpsixenne.

27 Conporusnenue. 3akoH OMa Ju1s ydacTka 1
enu

23 [TocnenoBarenbHOE, MAPAILIECIBHOE, 1
CMEIIAHHOE COCTMHEHNE TPOBOIHUKOB.

24 Pemenue 3anau o teme «IlocToaHHbIN 1

AIEKTPUUECKUU TOK.)»




85

[IpaBuna Th. JlaboparopHas paborta
«M3yueHne cCMeaHHOTO COCTUHEHUS
PE3UCTOPOBY

86

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH J[>oyns-Jlenma

87

3akon Oma 111 HOJTHOM (3aMKHYTOM)
aneKkTpudeckor nenu. Koporkoe
3aMbIKaHHE.

88

[IpaBuna Th. JlaboparopHas paborta
«3mepenne J/]C ncToUHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUSI

89

DIIEKTPOHHAS! TPOBOAUMOCTH TBEPIBIX
METaJI0B. 3aBUCUMOCTb CONPOTUBIICHUS
METAJUJIOB OT TEMIIEPATYPHI

90

Pemenue 3agau mo reme « Toku B
pPa3JIUYHBIX CPEAAX»

91

CBepxXImmpoBOAUMOCTh

92

DIIEKTpUUYECKHI TOK B Bakyyme. CBoiCcTBa
ANEKTPOHHBIX ITYYKOB

93

[TonynpoBoaHUKH, UX COOCTBEHHAS U
MIPUMECHAs MPOBOAUMOCTh. CBOKCTBA P—
n-niepexoxa. I[1omynpoBogHUKOBBIE
pUOOPHI

94

DIIEKTPUUYECKHUI TOK B paCTBOpax U
paciuiaBax 3JIEKTPOIUTOB.

95

DIIEKTPOIIUTUYECKAS TUCCOLAAIIHA.
DIIEKTPOIIN3




DIIEKTPUYECKHUI TOK B Ta3ax.

96 CaMoCTOATENBHBIN U HECAMOCTOSTEIIbHBIN |
pa3psa. Mounnaus. [1naszma
DnekTpudeckre npubopsl U YCTPOUCTBA U

97 UX NpaKkTuyeckoe npuMeHenue. [Ipasuna |
TEXHUKHU 0€30MaCHOCTH

08 Pemenue 3anaumno reme 1
«DNEKTPOTUHAMHUKA)»

99 O6o06maronuit ypok « QNeKTPOIUHAMUKA 1
KonTponbnas pabora o teme

100 «nekrpocraruka. [IocTosIHHBIN 1
ANEKTpUUYECKU TOK. TOKH B pa3IuyHBIX
cpemax»

101 PeszepBHblii ypok. O6001Ia0IINI YPOK MO 1
temaM 10 kacca

102 PeszepBHblii ypok. O6001mIa0NINI YPOK MO 1
temaM 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME




11 KJIACC

KosinuecTBo 4acoB

Ne Jara JdonosHuTeabHasA
Tema ypoka Konrpouabnbie | IlpakTnyeckue

n/n Bcero U3y4eHus | UHpopManusA

padoThbI padoThbI

Pazoen 1. Inekmpoounamuxa (17 u)
T.1. MarauTHoOe moJie. JJIeKTPOMArHuTHas MHAYKUud (17 1)

BBoanslil uHCTpYyKTaX 1o Th.
1 IlocTosTHHBIE MATHUTHI U UX 1 03.09
B3anMoJiciicTBe. MarHuTHOE T0JIE.

BekTop MaruuTHON MHAYKLWH.

. 1 04.09
JInHMYM MarHUTHOW MHAYKIUHU

MarauTHo€e noJsie MpoOBOJHUKA C
TokoM. OTBIT DpcTena.
BzaumoneiicTBrEe TPOBOJHUKOB C
TOKOM

1 04.09

IIpaBuna Th. JlaboparopHas paborta
4 «M3y4enne MarHuTHOTO OIS 1 1 10.09
KaTYIIKU C TOKOM)

JlelicTBMEe MarHUTHOIO MOJIS Ha
MPOBOJIHUK C TOKOM.

1 11.09

6 Cuna Amnepa. 1 11.09

IIpaBuna Th. JlaboparopHas paborta
«HccnenoBanue neiicTBUS
MOCTOSTHHOT'O MarHUTa Ha PaMKYy C
TOKOM)

1 1 17.09




JleficTBME MAarHUTHOTO TOJIST HA
JBHOKYIIYIOCS 3apSKEHHYIO YaCTHILY.

1 18.09

Cuna Jlopenmna. Pabota cuisl

Jopena 1 18.09

10

9J'ICKTpOMaFHI/ITHa$I UHAYKOWA. ITotok

. 1 24.09
BEKTOpa MATHUTHOW MHAYKIUH.

11

OJIC naayKumnu. 3aKOH
ANIEKTPOMATHUTHON MHAYKIIUN 1 25.09
®dapajes

12

IIpaBuna Th. JlaboparopHas paborta
«HccnenoBanue ABICHUS 1 1 25.09
AIIEKTPOMArHUTHON WHIYKITU

13

NuaykTtuBHOCTSE. fBIIEHHE

camounaykiuu. 1C caMOMHAYKINH. ! 01.10

14

9HCpFI/IH MAaravuTHOTIO ITOJIS KaTyIIKH

1 02.10
C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

15

TexHuueckue ycTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MarHUTHI,
ANEKTPOMATHUTHI, JIEKTPOJIBUTATEND, | 02.10
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TI€Yh

16

O600maromuiit ypok «Marauraoe

1 08.10
roJsie. DNEKTPOMArHUTHASL MHTY KIS

17

KonTponbnas pabora o teme
«MarauTtHoe 1oJe. | 1 09.10
DJIeKTpOMarHuTHAS WHITYKITHSD))

Pazoen 2. Konebanusn u eonmnt (36 u)
T.2.MexaHu4yecKue M JJIEKTPOMArHUTHbIE KosieOanusi (14 1)




18

CBOOOIHBIE MEXAHUYECKUE
KoJIe0aHusl.

09.10

19

IMapmonmyeckue KojaeOaHmsl.
YpaBHEHHUE TAPMOHUYECKUX
kosieOanuil. [IpeBparienue sHepruu

15.10

20

IIpaBuna Th. JlaboparopHas pabota
«HccaenoBanue 3aBUCHMOCTH
Teprojia MaJIbIX KoeOaHuii rpy3a Ha
HUTH OT JUTWHBI HUTH U MacChI TPy3a»

16.10

21

KonebarenbHblil KOHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUs B
UJeaJIbHOM KOJIEOATEIbHOM KOHTYPE.

16.10

22

Ananorus MCKIY MCXaHUYCCKUMHU U
QJICKTPOMAIrHUTHBIMHU KoJeOaHuIMHU

22.10

23

®opmyna ToMcona. 3akoH
COXPAHEHMSI SHEPTUH B UACATHHOM
K0JIe0aTeJIbHOM KOHTYpE

23.10

24

IIpencrasineHue o 3aTyXarolmux
KoJieOaHusAX. BeIHYX1€HHbIE
MEXaHUYECKUE KoJieOaHusl.

23.10

25

Pe3onanc. BeinyX1eHHBIE
AJIEKTPOMArHUTHbBIE KOJIeOaHUs!

05.11

26

ITepemennsiil TOk. CHHYCOMIAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA.

06.11

27

AMIUINTYTHOE U JEHCTBYIOIIEE
3HAYEHUE CWJIBI TOKA U HAIPSOKEHUS

06.11




28

Tpancdopmarop. [IpousBoactso,
nepeaayda u norpedieHue
ANEKTPUYECKON SHEPTUH

12.11

29

YCTPOUCTBO U IIPAKTUYECKOE
IIPUMEHEHUE IIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMEHHOI0 TOKa,
JINHWUM BJICKTPOIIepeaady

13.11

30

DKOJIOTUYECKHUE PUCKH TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTUU.
Kynerypa ucnonszoBanus
ANEKTPOIHEPTUH B TTOBCETHEBHOM
KUZHU

13.11

31

O6o0mmaronuit ypok mo Teme
«MexaHn4eckue u
ANEKTPOMATHUTHBIE KOJIEOaHUs»

19.11

T.3. Mexan

HYECCKHue

H YJIEKTPOMATHUTHBIE BOJIHBI (8 1)

32

MexaHndecKue BOJHBI, YCIOBHS
pacnpoctpanenus. [Tepuona. CkopocTh
pacrpoCTpaHCHMS U JJIMHA BOJIHEL.

20.11

33

HOHCpC‘IHBIe " IIPOAO0JIBHBIC BOJIHEI

20.11

34

3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH
3ByKa

26.11

35

Bricora Tona. TemOp 3Byka

27.11

36

DNeKTpOMarHUTHbHIE BOITHBI, UX
CBOICTBa U CKOpocTh. IlIkama

QJICKTPOMAIrHMTHLIX BOJIH.

27.11




37

[TpyHIATIBEI PAANOCBSI3U U
TeneBuicHus. Pa3Butue cpeacTs
cBsa3u. Pagnomnmokanms

03.12

38

O6o0mmaronuit ypok mo Teme
«MexaHn4yeckue u
AIIEKTPOMATHUTHBIE KOJIEOaHUs»

04.12

39

Kontponwsnas pabora «Konebanus u
BOJIHBI»

1

04.12

T.4. Onruxka (14 4)

40

[IpsMonurHErHOE pacipOCTpaHEHUE
CBETa B OJHOPOJHOM CpeJie.
TodeuHbIl UICTOYHUK cBeTA. JIyd
CBETa

10.12

41

OtpaxeHue cBeTa. 3aKOHBI
OTpakKEHUsI CBETA

11.12

42

[Toctpoenue n3o00pakeHuit B
IIJIOCKOM 3€pKajie

11.12

43

[Ipenomnenue cera. IlonHoe
BHYTpEHHEE oTpaxkeHue. [IpenenbHbiit
YIOJI TOJTHOTO BHYTPEHHETO
OTPAXKEHUS

17.12

44

IIpaBuna Th. JlaboparopHas paborta
«M3mepenune nokasarens
MIPEJIOMJIEHHS] CTEKJIay

18.12

45

JIunssl. [locTpoenne n3o0pakeHuii B
nuH3e. DopMylia TOHKOU JIMH3HL.
YBENUYEHUE JINH3BI

18.12




IIpaBuna Th. JlaboparopHas pabota

46 «HMccnenoBanre CBOMCTB | 24.12
M300paKEHUHN B JIMH3aX»
Jucnepcus ceera. CoXXHBIN COCTaB
47 1 25.12
Oenoro ceerta. [[Bet
48 IIpaBuna Th. JlaboparopHas paborta 1 2512
«HaOmrofeHne TUCrepCcuu CBETay )
49 Nurepdepennus ceera. udpakius 1
cBeta. Jludpakuronnas peméTka
50 [TormepedHOCTh CBETOBBIX BOJIH. 1
[Tossipu3anus ceera
Onrtuueckue npudOpPsI U yCTPOICTBA
51 Y yCJIOBUS UX 0€30MacCHOIr0 |
MIPUMEHCHUS
O6o0mmaronuit ypok mo Teme
52 1
«OnTukay
KonTponbnas pabora o teme
53 1 1
«Konebanus v BOJIHBD)
Pa3zoen 3. Ocnoswl cneyuaivbHoii meopuu omuocumenvhocmu (4 u)
T.5. OcHOBBI CIENMAJIBHONM TEOPUH OTHOCUTEJIBLHOCTH (4 1)
I'panuIel IPUMEHUMOCTH
54 KJIaCCUYECKON MeXaHUuKHU. [locTynarsl 1
CIIeIuaJIbHON TEOPUH
OTHOCHUTEJIbHOCTH
OTHOCHUTENBHOCTh
55 OTHOBPEMEHHOCTH. 3aMeJICHUE |

BPpEMCHM 1 COKPAIICHUC MJIMHBI




56 DHEPrusi U UMITYJIbC PEISITUBUCTCKOM 1
YaCTHUIIbI.
57 CBsI3b MACCHI C DHEPrUEH U 1
UMITYJIbCOM. DHEPIusi MOKOSI
Pazoen 4. Keanmoesan gpuszuxa (23 u)
T.6. Di1eMeHTHI KBAHTOBOM ONITHKH (8 1)
58 ®otonsl. Dopmyna I[Inanka. DHeprus 1
U UMITYJbC (OTOHA
OTKpBITHE U UCCIEN0BAHUE
59 dbotoaddekra. OnbiThl A. T. 1
CroneroBa
60 3akonHbl hoTordhPekTa 1
YpaBHeHUE DWHIITEHHA A1
61 dotorddekra. «KpacHas rpaHuiia 1
dbotorddekta
JaBnenne ceera. Onbitsl 1. H.
62 JlebeneBa. Xumuueckoe IeicTBUE 1
CBETa
TexHHuecKkne yCTpoMCTBa U
63 MPAKTUYECKOE TPUMEHEHHUE: 1
dboTo31eMEeHT, POTONATUHK,
COJTHEUHas1 0arapesi, CBETOIUO
64 Pemenne vsaz[aq 0 TeMEe « IIEMEHTHI 1
KBAaHTOBOUM OMTUKI
KonTponbnas pabora «Onruka.
65 OCHOBBI CrIelIMaIBbHON TEOPUU | 1
OTHOCUTEIBHOCTH

T.7. Ctpoenne atoma (9 1)




Mopenps atoma TomcoHa. OTBITE

66 Pe3epdopa mo paccesHuio o-4acTHil. |
[LmanerapHas Mozenb aroma

67 [Toctynatel bopa 1
N3nyuenue u nomonieHue GoToHOB

68 MIpU MEPEXOJIE ATOMA C OAHOTO YPOBHS |
JHEPIUU Ha APYrou. Buasl CrieKTpoB

69 BomnHoBEBIE cBOlicTBa YacTHIl. BOJIHBI 1
ne bpouns

70 KopnyckynsspHO-BOJIHOBOW JyaIu3M 1

71 CnoHTaHHOE Y BBIHYKJICHHOE 1
W3JIy4YECHUE
OTKpbITHE PATMOAKTUBHOCTH. ONBITHI

72 Pezepdopnaa mo onpeneneHuto |
COCTaBa PaJIMOAKTUBHOTO U3Ty4YECHUS

73 CaoiicTBa anb(da-, 6eTa-, raMmma- 1
W3JTy4YCHUS.

74 BnusiHne paanoakTUBHOCTH HA 1
YKUBBIE OPTaHU3MBI

T.8. AtomHoe siapo (6 1)
OTKpBITHE IPOTOHA U HEUTPOHA.

75 N3otonsl. Anbda-pacna. 1
DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'amMma-usinydenue

76 DHEprus CBsI3U HyKJIOHOB B SIJIpe. 1
S nepHbie peaknuun

77 S nepHbIl peakTop 1




[Tpo6nembl, TEpCIEKTUBHI,

78 AKOJIOTHYECKHUE aCTEKTHI AICPHOMN 1
SHEPIeTUKU
DOneMeHTapHbie yacTullbl. OTKPBITHE

79 Mo3uTpoHA. MeTo bl HAOMIONCHUS U |
pPErUCTpaIliy SJIEMEHTAPHBIX YaCTHII.
Kpyraeiii cton «®yH1amMmeHTaabHbIE

80 B3anmonencTeus. EnnHCTBO 1
(bU3UYEeCKON KapTUHBI MUPaY

Pazoen 5. dnemenmovt acmponomuu u acmpoguzuxku (13 u)
T.9. dinemenTsl acTpoHoMuM U acTpodpusuku (13 u)

Bup 3Bé3gHoro HeOa. Co3Bes3aus,

81 SIPKUE 3BE3/bI, IVIAHETHI, UX BUIAMOE 1
JIBUKEHUE

82 ConHeuHas cucrema 1

23 Comuue. ConHeyHast akTUBHOCT. 1
Nctounuk sHeprun ConHOa u 3BE3]1
3BE3bI, X OCHOBHEIE

24 XapaKTePUCTUKU. 3BE3/bI NIABHOU 1
MOCJIEIOBATENBLHOCTH. BHYTpeHHEe
CTPOEHUE 3BE3I.
CoBpeMEHHBIE MTPEICTABIEHHUS O

85 MPOUCXOKICHUU U 3BOTOINN CoTHIIA 1
U 3BE3]
Muneunsiii [Iyte — Hama ["amakTuka.

86 [Tonoxxenue u nBuxenne ConaHLa B |

l'amakTuke




87

lanaktuku. YEpHbIE ABIPHI B sApax
TaJIAKTUK

88

Bcenennas. Paz0Oeranue rajlakTuK 1

89

Teopus bonpioro B3psiBa 1

90

PenukroBoe usnydenue.
MeraraiakTuka

91

Kpymislii cron «Hepeniennbie
poOIEMBbI aCTPOHOMHUI

92

O6o0uiaronmii ypok 1o Teme
«DNEeMEHTBI aCTPOHOMHH U 1
acTpopu3uKm»

93

KonTponbhas padbora «QneMeHThI

1 1
aACTPOHOMMH U aCTPOPU3UKI

T.10. O60o0maromee nosropenue (4 4)

94

O6o6maronuit ypok. Ponb pusuku u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTUUECKOM, COIIUAJIbHON 1 1
ATUYECKOH cpepax AeATeIbHOCTH
YyeJIOBEKa

95

O6o6maromuit ypok. Ponb u MecTo
(bU3UKH 1 ACTPOHOMUH B |
COBPEMEHHOW HAYYHOU KapTUHE MUpPa

96

O600matouuii ypok. Poib
bu3nYecKoi TeoOpUn B
(dopMupOBaHUH MPEACTABICHUHN O
bu3nYeCcKol KapTUHE MHpPA

97

O6o06maronuit ypok. Mecto
(dbu3UYeCcKOl KapTUHBI MUpa B 0011IeM




pALy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX NPEACTABICHUN O IPUPOJIE

98 HTorossiii ypok 1

99 Pe3epBHbIl ypok. MarHuTHOE mose. 1
DJIEKTPOMArHuTHas HHAYKIHS
PesepBHbliii ypok. Ontrka. OCHOBBI

100 CIIELIUAIIBHON TEOPUU 1
OTHOCHUTEIBHOCTH

101 Pe3epBHblii ypok. KBanToBas husuka 1

102 Pe3epBHBII ypoK. DIIeMEHTHI 1
aACTPOHOMMU U acCTPODU3UKH

OBLIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYHEHUKA

» Guzuka, 10 kinace/ Msikumies 4., Byxosues b.b., Corckuit H.H. non penaxuueit
[TapdentreBoii H.A., Akunoneproe o6mectBo «M3narensctBo «IIpocBeiienne»

» Gusuka, 11 knacc/ Maxumes IJI., Byxosues b.b., Hapyrun B.M. non peaakuueit

[TapdentreBoii H.A., Akunoneproe o6mectBo «M3narensctBo «IIpocseiienne»

METOANUYECKUE MATEPUAJIBI 1JISA YUUTEJISA

1. ®usuka. 10 xknacc. ba3zoBeiit ypoBens. Pabouas Tetpans - KacbsiHoB B.A., [IMutpuena
B.®.

2. ®uzuka. 11 knacc. Pabouas tetpanb. bazossiii ypoBens - [lyprimieBa H.C., BaxeeBckas

H.E., Ucaes JI.A

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.bubnauoteka L{OK https://m.edsoo.ru/ff09f72a

2.Poccuiickas anekTponHas mikona https://resh.edu.ru/

3.Mudoypox https://infourok.ru/

4 Mynpetuypok https://multiurok.ru/



