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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢pu3rKe Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30BaHuUsl COCTABIEHA Ha OCHOBE MOJIOXKEHUIN U TpeOOBaHUH K
pe3ysibTaTaM OCBOCHHUSI Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOW mporpammsbl, npeactaBieHHsix B ®I'OC OO0, a
Takke c yuéroMm (enepanpHoil paboueld mporpamMMbl BocnuTaHus M KoHuenuuu mnpenojaBaHus y4eOHOro mpeamera
«Duzukar.

Conmepxanue mnporpamMmbl 1O (U3MKE HANpaBlieHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTU
OOy4YalIIMXCAd U OPraHU3alMI0 U3Y4YeHHUs (PU3UMKU Ha JEesATEIbHOCTHON OcHOBe. B mporpamme mno (u3Mke yYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuii PI'OC OOO K mUIaHUPYEMBIM JIMYHOCTHBIM H
MeTanpeIMETHBIM pe3yJibTaTaM OOYYeHHs], a TAKKe MEKITPEIMETHBIEC CBSA3H €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOI'O O0IIET0 00pa30BaHUsI.

[IporpamMma 1o (u3MKe ycTaHABIMBACT pacHpeiesieHHe ydeOHOro marepuaina Mo rojgam oOydeHus (MO Kjaccam),
IpearaeT MpUMEPHYIO MOCIEN0BATEIBHOCTh U3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS IIPEIMETHOIO COIEPKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4YarommnXcsl.

[Iporpamma o Qu3uke paszpaboTaHa C €0 OKa3aHUs METOJUYECKOW IMOMOIIM YYMTEII B CO3AaHMM pabodeil
MPOrpaMMBbI IO Y4EOHOMY TIPEIMETY.

@®uznka SBISETCS CUCTEMOOOPA3YyIOMIMM JJIi €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE
3aKOHBI JIS)KAT B OCHOBE TPOIIECCOB M SIBJICHUH, H3y4aeMbIX XUMHUEH, ONOJIOTHEH, acTpOHOMHEH 1 (u3nUecKor reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, IPEIOCTaBIIeT Haubosee sicHble 00paslibl MPUMEHEHHS] HAyYHOTO
METO/1a IMO3HAHHUS, TO €CTh CIIOCO0A MOIYUEHUSI JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa u3 TNaBHBIX 3a7a4 (PU3UUYECKOro 0Opa3oBaHHsS B CTPYKType OOIIero oO0pa3oBaHUS COCTOUT B (POPMHUPOBAHHUH
€CTECTBEHHO-HaYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00 y4aromuXcs.

N3yuenne ¢usukun Ha 0a30BOM  ypOBHE MpEANOJiaraeT OBIAJCHUE CIEAYIOIUMH  KOMIETEHTHOCTSAMH,
XapaKTEPU3YIOIINMH €CTECTBEHHO-HAyYHYIO I'PAMOTHOCT:

e Hay4HO OOBSACHSTH SIBJICHUS;
e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIEI0BAHMUS;
e HHTEPNPETUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIE 10KA3aTEIbCTBA JJIsl TIOJTyYEHUS BHIBOJIOB.



Hemn wm3ydenuss (U3MKM HA YPOBHE OCHOBHOI'O 00mIero oOpasoBaHus omnpeneneHsl B KoHuenuuu npenomaBaHust
yuebHoro mnpenmera «®dusmuka» B oOpasoBarenbHbIX opranuzanusx Poccuiickoit ®denepanuu, peaau3yrolIUX OCHOBHBIE
obureo0pa3oBaTenbHbIe MPOrpPaMMBbl, YTBEPKIAEHHON pemennemM Komernn MuHnucrepcrBa mnpocBemieHus Poccuiickoi
®eneparuu (mpotokoit ot 3 aexadpst 2019 r. No [1K-4BH).

Heaun uzyyenus pusuku:

OpUOOpETEHUEe UHTEpeca W CTPEMJICHUS OOYy4YaloIIMXCSd K HAydHOMY HW3Y4YEHUIO NPHUPOAbI, pa3BUTHE HX
MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METO/E MO3HaHUS U (OPMUPOBAHHME HCCIENOBATEIHCKOIO OTHOIIEHHS K
OKPYKAIOIIUM SIBJICHUSIM;

(dopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3ydeHUsI OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTaIbHBIX
3aKOHOB (PU3UKWU;

(dbopMupoBaHUE MpPEACTABICHUIN O PO (PU3UKHU IJIs Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MIPEICTABICHUI 0 BOBMOXKHBIX cepax Oynyiien npodecCuoHaNbHOM 1eATENbHOCTH, CBA3aHHOM C (PU3UKOH,
MOJATOTOBKA K JaJIbHEHIIEMY OOYYEHHIO B ’TOM HAlpaBICHUU.

JlocTikeHue ATUX IeNied mporpaMmbl 1Mo (U3UMKE HAa YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs OOeCreYuBaeTCs

PEHICHUEM CICAYIOIUX 3a4a'.

npuoOpeTeHre 3HaHUM O TUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAaHUYECKUX, TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX
Y KBAHTOBBIX SIBJICHUSIX;

NpUOOPETEHNE YMEHUMN OMUCHIBATDH U OOBSICHATH (DU3MUECKHUE SIBJICHUS C UCIIOJIb30BAHUEM TIOJYYE€HHBIX 3HAHU;
OCBOEHHE METOJIOB PEILICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCTIONB30BAHUEM (PU3NYECKUX MOJIEEH, TBOPUECKUX U
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HaOIIOJaTh MPUPOAHBIC SBJICHHS W BBINOJIHATH OMbBITHI, JIA0OpATOpHbIE PAOOTHI U
AKCIEPUMEHTAIILHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ UHPOpMaLuel (HU3MIECKOTO COAEp)KaHMs, BKIOYas MHGOPMAIIUIO O COBPEMEHHBIX
JOCTHKEHUAX (DU3UKH, aHATIU3 U KPUTUUECKOE OlIEHUBaHUE MHPOPMAIINH;

3HAKOMCTBO cO cdepamu npodeCCUOHATILHONW JICSATEIBHOCTH, CBSI3aHHBIMU C (U3MKOM, M COBPEMEHHBIMHU
TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTIXKCHUSIX (PU3NYECKON HAYKH.



Ha uzydenue ¢pusuku (0a30Bbli ypOBEHB) HA YPOBHE OCHOBHOT'O 0011IeTr0 00pa3zoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce
— 68 4JacoB (2 yaca B Hejenm0), B 8 kiacce — 68 vacoB (2 yaca B Hegemo), B 9 kimacce — 102 yaca (3 yaca B HEEIN0).

[Ipennaraemsiii B mporpamme 1o Gpu3uke nepeueHsb 1a00paTOPHBIX pabOT U OMBITOB HOCUT PEKOMEH/IATEIIbHBIN XapaKTep,
yUUTEIb JelaeT BLIOOp MpoBeneHUs] JTa0OpaTOpPHBIX pabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
00 yJarOIIMXCs, CIUCKA DKCIIEPUMEHTAILHBIX 3a/IaHHH, TIPe/jIaraéMbIX B paMKaX OCHOBHOT'O TOCYJIapCTBEHHOTO dK3aMeHa I10
busuke.



COIAEPKAHUE OBYUEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJib B IO3HAHMH OKPYKAKIIEro MUPA.

®usuka — Hayka o npupoae. fABneHus npuponbl. OU3NUECKUE SBICHUSA: MEXaHUUYECKUE, TEIUIOBBIE, DJIEKTPUUECKHUE,
MAarHUTHbBIE, CBETOBbBIC, 3BYKOBBIEC.

Ouznueckre BenuuuHbl. M3mepenune ¢usnueckux BenuyuH. Pusuueckue npudopbl. IlorpemHocTs M3MepeHui.
MexnynaponHas cucTemMa €JUHHILL.

Kaxk ¢u3uka u apyrue ecrecTBEeHHBIC HAYKU M3y4aloT Ipupony. EcTecTBeHHO-HAYIHBINM METO/I TO3HAHUS: HAOIOICHHE,
MIOCTAHOBKA HAYYHOTO BOMPOCA, BBIABUKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THIOTE3, 0ObSICHEHHE HAOII0/1aeMOro
apieHus. Onucanue GU3NYECKUX sIBJICHUN ¢ TOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

2. duznueckue MpuOOPHI U MPOLIEIYpa MPSIMBIX U3MEPEHUIN aHATIOTOBBIM U IUGPOBBIM MPUOOPOM.

Jlabopamopuwvie pabomul u onvimol.

Ornpezenenue 1eHbl ASICHHS Kbl U3MEPUTEILHOTO mpudopa.

N3mepenue paccTosHAMN.

N3mepenune 06bEMa )XKUIAKOCTH U TBEPOTO TeEa.

Ornpenenenne pa3MepoB MAJIbIX TEJL.

N3mepenue TeMneparypsl Mpy MOMOITY KUJKOCTHOTO TEPMOMETPA U TaTYHMKA TEMIIEPATYPHI.

[IpoBenenune ncciaeaoBaHUs MO MPOBEPKE TMIIOTE3bI: JANbHOCTh MOJETA IIApHUKa, MYIIEHHOIO TOPU30HTAIBHO, TEM
0obIIe, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBEIEHUSI 0 CTPOEHUM BellecTBA.
CTpoeHue BelIeCTBa: aTOMbI U MOJIEKYJIbL, KX pa3Mepbl. ONbITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIIECTBA.

SANE A o



JIBr>xkenue yactuil BeriecTBa. CBsi3b CKOPOCTH JBHXKEHUS YaCTHIL C TeMreparypoil. bpoynoBckoe npuxenue, iuddysusi.
B3anmopencTBue 4acTUIl BELIECTBA: IPUTSXKEHUE U OTTAJIKUBaHUE.
ArperaTHbI€ COCTOSIHUSI BEIECTBA: CTPOEHHE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAUIMYECKUX) Tell. B3aumocBs3b

MCXKOY CBOMCTBaMM BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHHAX W UX ATOMHO-MOJICKYJIISIPHBIM CTPOCHUHCM. Ocobennoctn
arpCeraTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmogenune 6poyHOBCKOTO ABMXKECHUS.

2. HaGmronenmne nuddys3un.

3. HaGmronenue siBjeHu, 0OBSACHAIOMUXCS TPUTSHKEHUEM WIIM OTTAIKMBAHUEM YacCTHI] BEIIECTBA.

Jlabopamopuwvie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOAOM PSIOB (C UCIONIb30BaHUEM (poTorpaduii).

2. OnBITHI 110 HAOIIOJICHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSIAKEHUS.

Pa3nen 3. /IB:KeHUe U B3aUMOoAeiicTBHE TeJl.

Mexanuueckoe JBrkeHue. PaBHOMepHOe u HepaBHOMepHoe aBmxkeHue. Ckopocth. CpeaHssi CKOPOCTh TPHU
HEpPaBHOMEPHOM JIBM>KEHUU. Pacu€T myTu U BpeMeHU JBUKEHHUS.

SIBnenuie nHepuu. 3aKoH UHepLMK. B3auMoeiicTBie Ten Kak MpUYrMHa U3MEHEHHUS CKOPOCTH JABMXKEeHUs Tell. Macca kak
Mepa uHepTHOCTH Tena. [[moTHOCTh BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYII B UHUIIE 00bEMA BEIECTBA.

Cuna kak xapakTepucThka B3auMojehcTBusi Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepeHue Cuibl ¢ MOMOIIbIO
JWHAMOMETpA. fIBIeHUE TATOTEHUS U cuia TshkecTd. Chila TSHKeCTH Ha Apyrux mianetax. Bec rema. Hesecomocts. Cnoxxenue

CHJI, HAMPABJIEHHBIX 10 OJHOM npsiMoil. PaBHonelicTByromas cuit. Cuina TpeHus. TpeHue CKOIbKEeHUs U TpeHue nokod. Tpenue
B [IPUPOJIE U TEXHHUKE.

Hemoncmpayuu.

1. HaGmronenue MexaHW4YECKOro JABUKEHUS Tela.

2. HM3MmepeHne CKOpOCTH MPSIMOIMHEUHOTO IBUKEHHUS.
3. HaOmroneHue siBICHUS WHEPIIUU.



4.
5.
6.

Hab6mronenrie naMeHeHus CKOPOCTH MIPU B3aUMOJICHCTBUM TEJI.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TETI.
CnoxxeHue cujl, HalpaBJIEHHbBIX MO OAHON MPSIMOIA.

Jlabopamopmubvie pabomul u onvimel.

1.

vk wnN

OmnpeneneHue CKOPOCTH PAaBHOMEPHOT'O JBKEHUS (IIIaprKa B KHUIKOCTH, MOJICTH SJICKTPUIECKOTO aBTOMOOMIIS U TaK
nainee).

Ornpenenenue cpeHell CKOPOCTH CKOIbXKEHUS OpyCcKa WX IIapuKa MO0 HAKJIOHHOM MIOCKOCTH.

Ornpezenenue IIOTHOCTUA TBEPAOTO TEa.

OnbITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD pacTsKeHus (1edhopMaliii) Npy>KUHbBI OT MPUIIOKEHHON CHUJITBI.

OnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIBI TPEHUS CKOJBXKEHUS OT Beca Tejla U XapaKTepa COMPUKACAIOIIUXCS
IIOBEPXHOCTEM.

Paszpneu 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHBIIEHUS U yBeJIMUEHUs NaBieHus. JlaBieHue raza. 3aBUCUMOCTh JABJICHUS raza oT 00bEMa,
Temriepatypsl. Ilepenaya naBineHust TBEPABIMU TEJAMU, )KUJIKOCTAMU U razamu. 3akoH Ilackans. [IlHeBMaTHUeCKHE MaIIVHBI.
3aBUCUMOCTH JaBJICHUS )KUAKOCTH OT TIIyOuHbI. ['mapocratudeckuid mapagokc. Coobmiaroniuecs: cocyasl. ['mapapnuyeckue
MEXaHU3MBI.

Atmocepa 3emun u atmochepHoe pnasieHue. llpuunHbBI CyliecTBOBaHUS BO3AyWIHOW 000m04kd 3emiu. OmnbIT
Toppuuennu. U3mepenne armocepHoro aaBieHusi. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 11 u3mMepeHus: aTMochepHOro JaBICHUS.

JleiicTBHE >KMJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrlTamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena.
[InaBanue ten. Bo3gyxonnaBanue.

Jlemoncmpayuu.

1.

2
3.
4

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.
[lepenaua naBneHus KUIKOCTBIO U Ta30M.
Coobmraroruecs CoCyIbl.

I'mapasinueckuit mmpecc.



[IposiBnieHue neicTBUsE aTMOC(HEPHOTO TaBICHUS.
3aBHCUMOCTh BBITAIKHUBAIOIIEH CHJIBI OT 00bEMA MOTPYKEHHON YaCTH Tejla M TIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BHITECCHEHHOW KUJIKOCTH.

YcnoBue 1miaBaHus TeEJ: IUIaBaHUE WIIU IMOrpyK€CHUC TCJI B 3aBUCHMOCTH OT COOTHOIICHUWA IUIOTHOCTEU Tela |
KNIKOCTH.

Jlabopamopusie pabomul u onvimul.

1. HccnenoBaHue 3aBUCMMOCTH BECA TENA B BOJE OT 00bEMA MOIPYKEHHOM B )KUIKOCTh YaCTH TeNA.

2. OmnpezeneHre BITAIKUBAIOIIEH CHIIbI, IEUCTBYIOMIEN HA TEJIO, HOTPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIECH CHIIBI, IEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT MacChI TEJa.

4. OmbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBHITAIKMBAIOIICH CHIIBI, IEHCTBYIOLIEH Ha TENO B *KHUAKOCTH, OT 00BbEMa
NOTPYKEHHOM B XKUIAKOCTh YACTH TEJIA U OT IJIOTHOCTHU YKUJKOCTH.

5. KoHcTpynpoBaHue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKHU U ONPEIETIEHUE €€ IPY30I0IbEMHOCTH.

Pa3zpnes S. PaGora u momiHoCTh. JHEpPrusi.

Mexanundeckasi padbota. MOITHOCTb.

© N o w

[IpocThie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecusi pbryara. [IpumeHeHue mnpaBuiia
paBHOBecus pbruara K 070Ky. «3o10toe mpaBuio» Mexanuku. KIIJ] mpocteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noTeHuHaIbHas dHeprus. lIpespamenne oqHoro Buia MEXaHM4eCKOM SJHEPTUn
B IpYroi. 3aKOH COXPAHEHHS SHEPIrUU B MEXaHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopuwvie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIbI TPEHUS NIPU PABHOMEPHOM JBUKEHUU TeJIa M0 TOPU30HT ATIbHON MMOBEPXHOCTH.

2. HccnenoBanue ycioBUM PaBHOBECHS pblyara.

3. Usmepenue K11/l HaKIOHHOM IIIOCKOCTH.

4. M3ydyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOM YHEPIUH.



8 KIIACC

Pa3zges 6. TemioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKOW TEOpUU CTPOCHMS BellecTBa. Macca M pa3mMepbl aTOMOB H
MoJieKyJ. ONbIThI, MOATBEPKAAOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-KHHETUYECKON TEOPHUH.

Mopaenu TBEPIOTO, JKUJIKOTO U Ta3000pa3HOro coctosiHui BemecTBa. Kpucramnuueckue u amopdusbie tena. O0bsIcHeHNe
CBOMCTB Ta30B, XUIAKOCTEN W TBEPABIX TEJI HA OCHOBE IMOJOXKEHUW MOJIEKYJISPHO--KUHETHUYECKON Teopur. CMadyuBaHuE U
KaWUIAPHBIE SIBIICHUS. TENI0BOE pacIIuPEHHUE U CHKATHE.

Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOIO ABM)KEHHs 4dacTull. BHyTpeHHsst s3Heprusa. CrocoObl
U3MEHEHUSl BHYTPEHHEH SHEpruu: TeIUlonepenadya M COBEpIICHHE paboThl. Buapl Terionepenauu: TEMIONMPOBOTHOCTD,
KOHBEKILUS, U3Iy4YEHHUE.

KonuuecTBo TemioThl. Y enbHast TEMI0EMKOCTD BelecTBa. TermiooOMeH U TeIIOBOE paBHOBECHE. Y paBHEHHUE TETLNIOBOTO
Oananca. IlnmaBneHne M OTBepAEBaHHE KPUCTAJUIMUECKUX BEILECTB. YelbHasl TeruioTa miasieHus. IlapooOpazoBanue u
koHaeHcanus. Wcnapenue. Kumenue. VYnenbHas Temyiora mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT
aTMoc(hepHOro JaBJICHHUS.

Bnaxunocts Bo3nyxa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTa CTOPAHMUS.

[Tpunuumns! padotsl TernoBbix asurareneir KI1/1 teroBoro nsuratens. TeniaoBble ABUTATEIN U 3alUTa OKPY>KAIOLIEH
CpEeIbl.

3aKOH COXpaHEHHMsI U MPEBPAICHNS YHEPIUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaGmonenune 6poyHOBCKOIO ABMXKEHUS.

2. Habmoaenue nuddysun.

3. HaOmoneHue siBIICHHN CMauyMBaHUS U KaWJUTSIPHBIX SBJICHUM.

4. HabmroneHue TemioBoro paciiupeHus Tel.

5. V3MeHeHue AaBieHMs ra3a Mpyu U3MEHEHUH 00bEMA U HAarpEBaHUU WJTU OXJIAXKICHUU.



6. IlpaBumiia uamepeHust TeMnepaTypsl.

7. Buasl Terutonepenayvm.

8. OxyaxJeHre mpyu COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBepiiieHur pabOThl BHEIIHUMU CUJIAMH.

10. CpaBHEHHUE TETIOEMKOCTEN PA3TUYHBIX BEIIECTB.

11. Habmoienvie KumneHus.

12. HabmroneHne mocTosTHCTBA TEMIIEPATyPhI MPH TITABICHHH.

13. Moaenu TEnaoBbIX ABUTATEIICH.

Jlabopamopuwvie pabomul u onvimol.

OnbITEI TO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIKEHHUSL.

OnbIThI O BRIPAIIMBAHHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM UJIM caxapa.

OnbIThI O HAOJIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEN U TBEPBIX TEIL.

Ornpenenenue AaBieHUs BO3AyXa B OaJJIOHE HITTPUIIA.

OnbITHL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh JIABJICHUS BO3/1yXa OT €ro 00bEéMa U HarpeBaHUs WM OXJIAXKICHUSI.
[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA XUJIKOCTH B TEPMOMETPUUECKON TpyOKe OT

o Uk wN R

TEMIIEPATYPHI.
HaOnronenue usmeHeHus: BHyTPEHHEN SHEPI UM Tejla B pe3ysibTaTe TeIIonepeaadn U padoThl BHEIIHUX CHUIL.
HccnenoBanue siBIeHUs TEMIOOOMEHA MPH CMEIIUBAHUH XOJIOJAHOM U ropsiueil BOABIL.

N

9. OmpeneneHrue KOMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM TMpPH TEMIOOOMEHE C HarpeThiM METAUIMYECKUM
UIHHIPOM.

10. OnpeeneHue yaeabHON TEIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca HCIapeHus.

12. OnpeeneHue OTHOCUTENBHOW BJIaAXKHOCTH BO3AYyXa.

13. Onpenenenue yAeabHON TEMIOTHI IJIaBICHHUS JIbJA.

Pa3zges 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.



DnekTpusanus Tei. J[Ba poaa snekTpuuecKux 3apsiioB. BzaumoselicTBre 3apsskeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTD
CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJT OT BEJIMYMHBI 3aPsIIOB U PACCTOSTHUS MEXKTy TeJlaMu).

Onextpudeckoe moJie. Hampsx€HHOCTD 3nekTpuueckoro mofist. [IpuHIUN cynepno3uiuu AIeKTpUdecKuX moiei (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsaoB. DJIEMEHTApHbIN 3iekTpudeckuil 3apsia. Crtpoenue artoma. I[IpoBogHukM u
JTUBJIEKTPUKU. 3aKOH COXPAHEHHS DJIEKTPUUYECKOrO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. VICTOYHHMKM TOCTOSHHOrO Toka. JledcTBus
AIEKTPUUYECKOr0 TOKA (TEMIOBOE, XUMHUECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSX U Ta3ax.

Onektpuueckas 1enb. Cuna ToOKa. ONEKTpudyeckoe HampspkeHue. CONpOTUBIIEHHE TIPOBOJHHKA. Y IEJIBHOE
COIPOTUBJICHHE BellecTBa. 3akoH OMa juis yyactka uenu. [locinenoBarenbHOE U TApANIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGora u MomHOCTh dIiekTpuueckoro Ttoka. 3akoH Jxoyns—JIeHma. DneKkTpuYeckue Lenu U MOTpeOuTenH
ANEKTPUUYECKON sHepruu B ObITy. KOpoTKoe 3amMbIKaHueE.

[TocrosnHble MarHuTHl. B3anmoaencTBUE MOCTOAHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe mojie 3eMJIM U €ro
3HaUYECHHUE JJIA KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie JIEKTPUYECKOro Toka. [IpuMeHeHne 3eKTpoOMarHuToB B
TeXHHUKE. [[eliCTBUE MarHMTHOrO MOJiI HAa MPOBOJHUK C TOKOM. DJIEKTPOABUIaTENlb MOCTOSHHOrO TOKa. Mcmosb3oBaHue
ANIEKTPOJABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapages. SABnenue snekrpomarHuTHoM nHaykIuu. [IpaBuno Jlenna. Dnekrporeneparop. CrocoObl MOMy4eHUs
AIEKTPUUYECKON SHEPTUU. DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DIleKTpHU3alus TEL.

JIBa pona 3IEKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DJIEKTPOCTATHYECKAs HHITYKIIH.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiIOB.

[IpoBOOHHKH ¥ TUAJIEKTPUKHU.

MoaenvpoBaHue CUIIOBBIX JUHHUM AJIEKTPUUYECKOTO OIS,
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8. MCTOYHHMKHM TOCTOSTHHOTO TOKA.
JIeCTBHUSI DIEKTPUUECKOTO TOKA.
10. DNEKTPUUYECKHI TOK B KUJIKOCTH.
11. I'a30BBIN pas3ps.
12. I3Mepenune cuiibl TOKa aMIIEPMETPOM.
13. I3BmepeHune 3IeKTpuYeCcKOro HalpsyKEHHUs! BOJIbTMETPOM.
14. Peoctar u MarasuH COpOTHUBIICHUMN.
15. B3auMo1e¥iCTBHE TOCTOSSHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOKHOCTH Pa3EICHUS MMOIOCOB MAarHuTa.
17. MoaenupoBaHWE MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
18. OnbIT DpcTeaa.
19. MarHuTHO€ noJie TOKa. DINEKTPOMATHUT.
20. JleficTBME MarHMTHOTO MOJISI HA IPOBOAHUK C TOKOM.
21. DJEKTPOABUTATENb TOCTOSHHOT O TOKA.
22. UccnenoBanue sIBICHUS SJIEKTPOMArHUTHOW MHTYKIIVH.
23. OnbiThl Dapajes.
24. 3aBUCUMOCTb HAIMPABIICHHUS] UHAYKIUOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHSI.
25. DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopuwvie pabomul u onvimol.
OnbITHI 110 HAOIOIEHUIO YJIEKTPU3ALUU T MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanue neicTBUS AIIEKTPUUYECKOTO MMOJISL HA TPOBOAHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI ATEKTPUUECKON 1IETIH MOCTOSIHHOTO TOKA.
N3mepenne n perynmpoBaHHUe CUJIbI TOKA.
N3mepenne n peryampoBaHUe HAMPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U HANIPSKECHUS HA
pe3ucTope.
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7. OnbITBL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUYECKOTO COIPOTUBIICHHS ITPOBOJHUKA OT €r0 JUIMHBI, TUIOIAIN
IIOIIEPEYHOI0 CEYEHUS U MaTepralla.

8. IIpoBepka ImpaBua CI0XKEHUS HANPSHKEHUN TIPU TTOCIIEA0BATEIIbHOM COCIMHEHNH IBYX PE3UCTOPOB.
[IpoBepka nmpaBuia A1 CHIIbI TOKA MPU MapaJUIETIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenue padOThI AJAEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrue MOUTHOCTH AJIEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYILETO YE€PE3 JIAMIIOUKY, OT HANPSKEHUS HA HEWU.

13. Onpenenenue KI1J[ HarpeBarers.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS IOCTOSTHHBIX MAarHUTOB.

15. I3ydeHne MarHuTHOTO TTOJIsI TIOCTOSTHHBIX MarHUTOB NP UX O0BEIUHEHUHN U Pa3CIICHUN.

16. MccnenoBanue nelCTBUS JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWUMOJICHCTBUSA KATYIIKA C TOKOM M MarHuTa OT CHJIBI TOKA H
HaITpaBJICHUS TOKA B KaTYIIKE.

18. M3ydueHne AeiCcTBUS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydueHue padboThl 3JIEKTPOABUTATETIS.

20. U3mepenune KIIJl anexkTpoaBurareabHOM YCTaHOBKH.

21. OnpITBl MO WCCIEIOBAHUIO SIBICHUS DSJICKTPOMATHUTHOW MHAYKIMU: MCCIEIOBAHUE W3MEHEHHUN 3HAYEHUS U
HANpPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJICHHS.

Mexanundeckoe nBrxeHHe. MarepuanbHasd Touka. Cucrema orcyéra. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBHIKEHUS.
PaBHOMEpHOE MpsAMONMHENHOE ABMKEHHE. HepaBHOMEpHOE MPSMOIMHENHOE NBHKeHUE. CpelHsss U MIHOBEHHAsA CKOPOCTh
TEJa PU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOoyckopeHHOE NIpsiMonHeliHoe aBmkeHne. CBoOoHoe nageHue. OnbpIThl [ anumes.



PaBHOMepHOE aABMXKEHME 1O OKpyKHOCTH. llepwox wm wyacrora oOpamienus. JluHeliHas W yriaoBas CKOPOCTH.
LleHTpOCTpEMHUTETBLHOE YCKOPEHHUE.
[Tepssiii 3akoH Herorona. Bropon 3akon Herorona. Tperuit 3akon HerotoHa. [IpuHumn cynepno3unuu cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUSI CKOJIbKEHHUSI, CUJIA TPEHUS TIOKOSI, APYTUE BUABI TPEHUS.
Cuna TSKEeCTU M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHue cBOOOHOrO najaeHus. [Ipuxenue mianer Bokpyr ComiHIa.
IlepBas kocMHUecKast CKOpOCTh. HeBECOMOCTh U eperpysKu.
PaBHOBecue MarepuanbHOW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecume TBEPAOro Tela C 3aKPEIIEHHOW OCHIO
BpauieHuss. MomeHT cuisl. LleHTp TsxecTn.
Nmmynece tena. MI3MeHenne nmnynbca. MMnynece cuibl. 3aKOH COXpaHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.
Mexannyeckass pabora u MomHOCTh. PaGora cunm TsbkecTH, ymnpyroctd, TpeHus. CBs3b JHEpruu u paboThI
[loreHUMaIbHAsT SHEPrUsl Tena, MOMHATOIO HaJ IOBEPXHOCTBIO 3eMM. [loTeHIManmpHas »HEprus CHKaTol IPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOW SHEPTUH. 3AKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.
Jemoncmpayuu.
HaOmronenne MexaHM4ecKoro ABMXKEHUS Tela OTHOCUTENIbHO Pa3HbIX Te OTCUETA.
CpaBHeHUE ITyTEN U TPAEKTOPUI JBHKEHUS OAHOTO M TOTO 7K€ TEJIa OTHOCUTEIBLHO PA3HBIX TEJI OTCYETA.
N3mepenue CKOpoCTH M YCKOPEHHUsI IPSIMOJIIMHENHOTO JBUYKEHHS.
Hccnenosanne Npu3HAKOB PaBHOYCKOPEHHOT'O IBHXKCHMUS.
HaOmronenue nBukeHus Tena no OKpy>KHOCTH.
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HaOmonenne MexaHMYeCKUX SIBICHHM, MPOUCXOMAUINX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (GU3UKHU.

7. 3aBHCHUMOCTb YCKOPEHHU TeJa OT MACCHI TeJla U JEHCTBYIOLIEH Ha HETO CHJIBI.

8. HaOuronenue paBeHcTBa CHII IPU B3aUMOJEHCTBUM TEIL.

9. M3MeHeHme Beca Tella IpU YCKOPEHHOM JIBUKEHUU.

10. [Iepenaya uMmysbpca Mpu B3aUMOIEHCTBUU TEN.

11. [IpeobpazoBanus SHEPTUH MPU B3AUMOJICHCTBUH TEJl.

12. CoxpaHEHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJAECHCTBUH.



13. CoxpaHeHHe UMITyJIbca MpU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUMU.

14. HabmoieHre peakTMBHOTO IBH)KCHHUSI.

15. CoxpaHeHne MEXaHUYECKOM YHEPTUU TIPU CBOOOTHOM TaJCHUH.

16. CoxpaHeHHE MEXaHUYECKON SHEPIuu MPHU ABMKCHUH Tejia ToJ1 IHCTBUEM TIPY>KUHBI.

Jlabopamopuwvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa 1jisi pa3roHa U JaJbHEHUIero paBHOMEPHOTO JIBHXKEHUSI IIAPUKA UITH TEJIEHKKH.
Ornpenenenue cpeHell CKOPOCTH CKOJIbXEHUS OpyCcKa WK IBUKEHUS [IapUKa M0 HAKJIOHHOM MJIOCKOCTH.
OrnpeneneHue yCKOpeHUs Tella MPU PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM MJIOCKOCTH.
Hccnenosanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
[TpoBepka THUMOTE3BI: €CIM MPU PAaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HAa4albHOW CKOPOCTH MYTH OTHOCSTCS KakK DS
HEYETHBIX YHCEII, TO COOTBETCTBYIOLIUE MPOMEKYTKHA BPEMEHU OJMHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHUS OT CHUJIbI HOPMAJILHOTO JIABJICHHUSI.
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Onpenenenune kKodQPuIMeHTa TPEHUS CKOJIBKECHHUS.
Onpenenenue KECTKOCTU MPY>KUHBI.
Omnpenenenue padbOTHI CUJIbI TPEHUS TTPU PABHOMEPHOM JABHKEHHUH TeJIa 10 TOPU30HTAIBHOM MOBEPXHOCTH.

10. Ompenenenue pabOTHI CUJIBI YIIPYTOCTH MPH MOABEME TPy3a C UCMOJI30BAHUEM HETOABHKHOTO W TOABUKHOTO

0JIOKOB.

11. IByueHue 3aK0Ha COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue Ko1e0aHUA U BOJTHBI.

KonebarensHoe nBmwxeHue. OCHOBHBIC XapaKTEPUCTHUKH KOJIeOaHUMN: IEPUO/, YaCTOTa, aMIUIUTyAa. MaTeMaTH4ecKui 1
NpY>KUHHBIN MasTHUKU. [IpeBpalniienre sHepruu mpu KojaedaTeIbHOM JBUKECHUH.

3aryxaromue kosebanus. BeiHyknennsie konebanus. Pezonanc. Mexanndeckue BojHbl. CBOMCTBAa MEXaHMYECKHUX BOJIH.
[IpoonbHbIE U TTONEpeUHbIC BOJIHBI. J[JTiHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHusi. MeXaHuueCcKre BOJIHBI B TBEPIOM Tele,
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CEMCMUYECKHE BOJIHBI.
3ByK. ' poMKOCTh 3BYyKa U BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.



AL A

Ha6mronenue konedanuii Ten noj JeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYT OCTH.
Hab6monenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaGmroieHre BRIHYKICHHBIX KOJI€OaHUM U pe30HaHca.

Pacripoctpanenye mpo0JIbHBIX M ITONIEPEYHBIX BOJH (HA MOJIEIH ).
Habronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopuwvie pabomul u onvimol.

A A

7.

Omnpezenenue 4acTOTHl U MEpUOJIa KOJIeOaHWi MaTeMaTHIECKOr0 MasiTHUKA.

Omnpenenenue 4acToThl M MEpUOJa KOJECOAHUN TPYKUHHOIO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH MEpHO/Ia KOJIEOaHHH MOABEIIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJIeOaHUH MPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEpHOJa KOJIeOaHUl rpy3a, MOABEIIEHHOr0 K HUTH, OT MacChl rpy3a.

OnbITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh Meproa KoJeOaHUil MPY>KMHHOTO MAassTHUKA OT MaccChl Ipy3a U KECTKOCTH

PY>KUHBIL.
N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHHUS.

Pa3znes 10. Di1eKTpoMarHuTHOE 10JI€ M JIEKTPOMArHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE MOJIE. DNEeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [lIkana snekTpoMarHuTHbIX
BOJIH. MICrIOJIb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1.
2.

CBoiicTBa PIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOIICTBA CBETA.

Jlabopamopuwvie pabomul u onvimeol.

1.

N3ydyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH € TOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeroBble IBJICHHUS.



JlyueBas mogmenp cBera. Mcrounumkn csera. IIpsmonuHenHoe pacnpoctpaHeHne cBera. 3atMeHuss ComHua v JIyHBL
Otpaxxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKEHMsI CBETA.
[Ipenomnenue ceera. 3aKOH IpesIOMJIEHHs cBeTa. [1oIHOE BHYTpEHHEE OTpakeHHE CBeTa. VICmoJib30BaHUE IOJIHOTO
BHYTPEHHET0 OTPAKEHUS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xon nydeit B nuH3e. OnTudeckas cucreMa (oToammnapara, MUKPOCKONA M TeJeCKomna. ['71a3 Kak onThyeckas
cucTema. biM30pyKoCTh U JAIBHO30PKOCTb.
Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. ClokKeHUe CIeKTpalbHbIX 1IBETOB. Jlucnepcus cera.
Jemoncmpayuu.
IIpssMoNIMHEWHOE pacIpOCTPAaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tomyuenue n306pakeHUM B IUIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue caera.
Onruuecknii CBETOBO/I.
Xon mydel B cOOMparoIei TuH3e.
X0 1yder B pacCEUBAIOILEH JIMH3E.
[Tomyuenue n300pakeHUM C MOMOILBIO JTUH3.
[TpuHuun neiicTBus goroarnnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Moznens riasa.
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11. Pa3noxxeHue 0enoro cBeTa B CIEKTP.

12. [lonydenuie Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX IIBETOB.

Jlabopamopuwvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJia OTPAKEHUSI CBETOBOTO JIyda OT yrJja MmaJIeHus.

2. M3yueHue XapakTEepUCTUK U300paKeHUs MPEMETa B IIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH yIila MPEJIOMJIEHUS CBETOBOIO Jyda OT YIJia MaJeHUsl Ha TPAaHULIE «BO3AYX—CTEKIIO».
4. Tlomyuenue n300paKEHUM C MTOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpeznenenue (POKYCHOrO pacCTOSHMS M ONITUYECKOM CUIIbl COOMpPAIOLIEH JIUH3BI.



6.
7.

OnBITHI IO Pa3I0KEHUIO OEJIOro CBETA B CIEKTD.
OMnBITHI IO BOCTIPUSITHIO IBETA MPEAMETOB IIPU UX HAOJIIOJICHUH Yepe3 IBETOBLIC (DMIIHTPHI.

Pa3nen 12. KBaHnTOoBbBIC IBJICHHS.

OmnebiTel Pezepdopna u nanerapuas mozens aroma. Mogens aroma bopa. Mcnyckanue u morsouieHue cBeTa aTOMOM.
KBanTbl. JInHENYATBIE CIEKTPBI.

PanuoaktuBHOCTB. Anb(da-, OeTa- u ramma-uzinydeHus. CTpoeHue aToMHOro siapa. HykinoHHas Moziens aTOMHOTO sipa.
N3oronsl. PaguoaktuBHble npeBpamenus. [lepuon nomypacnaga aTOMHBIX sIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHSI 3apsI0BOr0 U MaCCOBOI'O YHCEN. DHEPIUsl CBSA3H aTOMHBIX sifep. CBA3b Macchl
v dHepruu. Peakuuu cuntes3a u aenenus sanep. Vicrounnku saeprun ComnHia v 3BE3 1.

SAnepnas sHepreTuka. [[elcTBUSA paAMOAKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTAHU3MBI.

Jlemoncmpayuu.

1
2
3
4.
5
6

CrexTpel U3Ty4EHHS U MOTJIOIICHUS.

CrexTpsl pa3MYHbIX T'a30B.

CnekTp Bogopoa.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabota cuérunka HOHU3BUPYIOMNX U3ITYICHHM.

Perucrpanus nznmydeHus: IpupoOIHBIX MUHEPATIOB U TPOIYKTOB.

Jlabopamopuwvie pabomul u onvimol.

1.
2.
3.

HaOmronenue CriionIHpIX ¥ THHEHYAThIX CIEKTPOB U3ITyYEHUSI.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHUH YACTUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).
N3mepenne pannoakTUBHOTO (poHa.

IHoBTOpPHUTEILHO-00001I AN MOTYJIb.

[ToBTOpUTENHHO--00001IAIONTNN MOIY/bL MPEAHA3HAUCH ISl CUCTEMATU3allui U 0000IICHUS MPEIMETHOTO COICP>KAHUS
U OIbITA JEATCIbHOCTU, MPUOOPETEHHOrO MPU M3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJid MOJATOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY 10 (hU3UKE JJI1 00yJaronuXcsi, BBIOPABIITUX dTOT YICOHBIN MPEAMET.



[Ipy u3ydeHMM NaHHOTO MOZAYJIA PEATU3YIOTCS W CUCTEMATH3MPYIOTCS BHABI ACSATEIBHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTcsi JOCTH)KEHHE TPEAMETHBIX M METalpPeIMETHBIX IUIAHUPYEMBIX pEe3yNbTaTOB OOyueHus, (HopMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTb: OCBOCHUE HAYYHBIX METONOB MCCIIENOBAHUSA SIBICHUN NPUPOABI U TEXHUKHU, OBJIIAJCHUE
YMEHUSMU OOBSICHATH (PU3UUECKUE SBIICHUS, IPUMEHSIS TTOJIyYEHHbIE 3HAHMS, pelaTh 3aJa4ul, B TOM YUCJIE€ KaYeCTBEHHBIE U
DKCIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBHO AESITEIBbHOCTHBIM XapakTep NAaHHOIO pas3fena peaju3yercs 3a CYET TOro, 4To OOydarouiuecs
BBIITOJIHSIOT 33JaHus, B KOTOPBIX UM IIPEAJIaracTcs:

HA OCHOBE MOJYYEHHBIX 3HAHUI pacrlo3HaBaTh U HAYYHO OOBICHATH (PU3NUYECKUE SIBICHUS B OKPYXAIOIICH MPHUPOJIE U
IIOBCEHEBHOW JKU3HH,

MCIIOJIb30BaTh HAYYHBIC METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SBJICHH, B TOM YHCIE I TPOBEPKHU TUIIOTE3 U TOTYUCHHS

TCOPCTHYCCKHUX BBIBOAOB,
OOBSICHSITH Hay4YHbIC OCHOBBI HanOoJiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TCXHOJIOFPIﬁ, HallpuMcep, IMPaKTHICCKOIO

WCIIOb30BaHUsl PA3JIMUHBIX UCTOYHUKOB DHEPrUM HAa OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIuu.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

N3yyenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs HAMNpaBJIeHO Ha JOCTHXKEHUE JUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTeJ'H>HBIX PE3yJIbTAaTOB.

B pesynbTare uzydenus UMK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y oOydaromierocs 0yayr copMupOBaHbI

CICAYIOIINC IMYHOCTHBIC PC3YJIbTATBI B YaCTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (DU3MUECKON HAYKH;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) TPaKIAHCKOT0 U IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHHSI:

— TFOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM (PU3UKHU;

— OCO3HAHHUE BAXKHOCTU MOPAJIbHO--3THUECKUX MPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHUSA

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3NYECKONM HayKu: €€ TapMOHMYHOIO IOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTHU;

4) HEeHHOCTH HAYYHOI O MO3HAHMS:

— OCO3HaHHE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH,
BKHEUILIEW COCTABIISIOMIEH KYJIBTYPBI;

— pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEIOBATEIbCKON I€ITebHOCTH;

5) dopmupoBaHusi KyJbTYPbl 310POBbSI 1 SMOLMOHAIBHOI0 0JIATONOJIYYHS:

— OCO3HaHHE LEHHOCTH Oe30MacHOro odpasza >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BaXHOCTU MPaBUI
0€30MMacHOro0 TOBEICHUS] Ha TPAHCIIOPTE, Ha JIOPOTax, C DJIEKTPUUYECKUM U TEIJIOBHIM OOOpPYIOBAHHEM B JOMAIIIHUX
YCIIOBUSIX;

— c¢(hOpMHPOBAHHOCTH HABbIKA Pe(IIEKCUH, TPU3HAHUE CBOETO IIpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa y JpYyroro 4eaoBeKa;



6) TPy10BOro BOCIIUTAHUS:

— aKTUBHOE y4acTHE B PEIICHUM MPAKTUYSCKHUX 3a/1ad (B paMKax ceMbH, 00pa30BaTeIbHOM OpraHu3alfu, Topojia, Kpas)
TEXHOJIOTUYECKON U COLMATIbHON HAMPaBJICHHOCTH, TPEOYIOIIUX B TOM YKCIIC U (PU3MUECKUX 3HAHUI;

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

7) 3KO0JIOrM4€eCKOro BOCIIUTAHUA

— OpUCHTAIUs Ha IpUMEHEeHNe (PU3NIECKUX 3HAHUM IS PEIISHUS 3a/1a4 B 00IaCTH OKPYXKAIOIMIEH CPeIbl, INTAHUPOBAHUS
MOCTYIKOB U OIIEHKH UX BO3MOXHBIX MOCIEICTBUI JJISI OKPYKAIOUIEH CpPebl;

— OCO3HaHMeE II100aTLHOI'0 XapaKTepa YKOJIOTHYECKUX MPOoOJIeM U ITyTeH UX peIIeHus;

8) ajanTanumn K N3MEHSIOMIUMCS YCJIOBUSIM COUMATILHOI M PUPOIHOIi Cpeabl:

— MOTPEOHOCTh BO B3aMMOJCHCTBUM TPHU BBIMOJHEHWH HCCICAOBAHUN W IMPOCKTOB (PU3MUECKON HAIPaBICHHOCTH,
OTKPBITOCTD OIBITY U 3HAHUSIM APYTHUX;

— TMOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEITEIbHOCTD;

— MOTPeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHUM, B TOM YHCIIC (POPMYIUPOBATh UJACH, TTOHSATHS, TUIIOTE3bI O (PU3UICCKUX
00BbEKTax U SIBJICHUAX;

— OCO3HaHHE ICPUIIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 001acTH (DU3BUKH;

— IJTJAHUPOBAHHUE CBOCTO PA3BUTHS B MPUOOPETESHUN HOBBIX (PM3MYSCKUX 3HAHUIA;

— CTpPEeMJICHHE AaHAJM3UPOBATh W BBISIBISITH B3aMMOCBSI3M TMPUPOJBI, OOIIECTBA W OSKOHOMHUKH, B TOM YHCJE C
HCII0JIb30BaHUEM (PU3UUECKUX 3HAHMM;

— OIICHKA CBOMX JICUCTBUM C yUETOM BIUSHUS Ha OKPYXKAIOIIYIO CPEMY, BOBMOKHBIX TJI0OQTBHBIX ITOCIICICTBHM.

METAIPEAMETHBIE PE3YJIbTATBI

B pesynbTare ocBoeHUs MporpaMMbl 1o (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl y oOydaromierocs OyayT

copMHUpOBaHbl MeTanpeAMeTHbIE Pe3yJabTaThbl, BKJIIOYAIOIINE I103HABAaTEIbHbIE YHUBEpCAJIbHBIE YyueOHBbIE IEHCTBUS,
KOMMYHUKATUBHbIE YHUBEPCAIbHBIC YU€OHBIE IEWCTBUS, PETYJISATUBHBIE YHUBEPCAIbHBIEC YU€OHBIE IEHCTBHUS.



Ilo3naBaTebHbIE YHUBEPCAJIBHBIC y‘{eﬁﬂble ZleﬁCTBHH

Ba3oBble JJornueckue 1eCTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUT);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALIUN, OCHOBAHUS AJs1 0000LIECHHS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B pacCCMaTpPUBAEMBbIX (haKTax, TaHHBIX U HAOJIIOACHUAX, OTHOCALINXCS K
(U3NYECKUM SBICHUSM;

BBISIBIISITH NTPUYMHHO--CJICJICTBEHHBIC CBS3U MPHU U3y4CHUU (U3NUECKUX SBICHUH U MPOLIECCOB, JENaTh BHIBOABI C
UCIIOJIb30BaHUEM JICAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHH, BBIABUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (PU3HUECKUX
BEJINYUH;

CaMOCTOATENILHO BBIOMpaTh CHOCOO pemeHus yueOHoH (u3nueckoil 3agaun (CpaBHEHHME HECKOJIBKHUX BapHAHTOB
peteHusi, BEIOOp Harboiee MOAXOASIIEr0 ¢ YYETOM CaMOCTOSITENBHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBareibCckue AeicTBYA .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEILCKUI HHCTPYMEHT TTO3HAHUS;

IIPOBOJIMTH IO CaMOCTOSTEIILHO COCTABICHHOMY IUIAHY OIBIT, HECJIOXKHBIN (DU3UYCCKUN IKCIIEPUMEHT, HEOOIBIIIOE
uccien0BaHne (PU3NIECKOTO SIBJICHUS;

OLICHWBaTh HAa TPUMEHUMOCTb U JOCTOBEPHOCTh WH(POpPMAIIMIO, TOMYYCHHYIO B XOJ€ WCCICIOBaHUS WIH
IKCIIEPUMEHTA;

CaMOCTOSITETTLHO (hOPMYIIHPOBATH OOOOIICHUS W BBIBOABI MO PE3yJibTaTaM MPOBEAEHHOTO HAOIOIEHUS, OIBITA,
UCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3UICCKUX TTPOIIECCOB, a TAK)KE BBIIBUTATH MIPEATIOIOKEHUS 00
WX Pa3BUTHH B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

IIPUMEHSTH Pa3IMYHbIC METO/IbI, HTHCTPYMEHTBI U 3aIIPOCHI IIPH TIOMCKE U 0TOOpE MH(MOPMAIIUK HIIH JAHHBIX C YIETOM
IPeUIOKEHHON yueOHON (Pu3nUecKou 3a1aun;
aHAM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(OPMAITUIO PA3IMYHBIX BUIOB U (DOPM IIPEICTABICHUS;



CaMOCTOSITEJILHO BBIOMpaTh ONTHUMANbHYIO (OpMY MIpeaCTaBiICHUS HHPOPMALUUU U WIUIIOCTPUPOBATH PEIIAEMBIE
3aJ]a4M HECJIOKHBIMU CXEMaMU, AMarpaMMaMH, HHOU IpauKoN U UX KOMOUHAIUSAMH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

B XOJie¢ O0CYXJCHUsI y4eOHOro MaTepuaia, pe3yJbTaToB J1abOpaTOpPHBIX PabOT M MPOEKTOB 3a7aBaTh BOMPOCHI MO
CYIIECTBY OOCYKJAaeMOW TEMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHbIE HA pEIIeHUE 3a7aud U TOJIepKaHue
OJ1aroXxenaTeIbHOCTH OOIIECHHUS;

COIIOCTABJISITh CBOU CYXACHUS C CY)KICHHSIMHU JIPYTMX YYaCTHHUKOB JHAJIOTa, OOHAPYKHBATh Pa3IUIUe U CXOJICTBO
MO3UIINM;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEICTABIIATH PE3YIbTAThl BEITOJIHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA, NCCIICIOBAHNS, TTPOCKTA);
MIOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIAWNBUIYyAIbHOM palbOThI MPU PEIICHUH KOHKPETHOM
(u3nuecKkoi mpooIeMBbl;

MPUHUMATH €M COBMECTHOW AESATEIHHOCTH, OPraHU30BBIBATh ACHUCTBUSA MO €€ JTOCTUKECHUIO: PACIPENCSATh POJIH,
00CYXIaTh MPOIIECCHI M PE3YJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JTFOJICH;

BBITIOJTHATB CBOKO YacTh Pa0OTHI, JOCTUTAs KAYSCTBEHHOT'O PE3YJIbTaTa 10 CBOEMY HAITPABJICHUIO U KOOPIHHHUPYS CBOU
JEUCTBUS C APYTUMH WICHAMU KOMAaH/IbI;

OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHS.

PerynsiTuBHBbIe YHUBepcalbHbIe YUeOHbIe /1eiiCTBUSs

Camoopranuzanmusi:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUSIX, TPEOYIOMIMX JJIsl pelieHus: (PU3NUECKUX 3HAHU;
OpPUEHTHUPOBATHCSI B PA3IMUYHBIX MOJAXOAAX NMPUHATUS pelleHUu (MHIUBUAYAJbHOE, MPUHITHE PEIIEeHUs B TpyIIE,
OPUHATHE PELIEHUH TPYIION);



e CaMOCTOSATEIILHO COCTaBJIATh AQJITOPUTM pEIICHUS (PU3NYECKOW 3aJadd WM TUIaHA HCCIICAOBAHHMS C YIETOM
UMEIOIIHUXCS. PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATH MPE1JiIaracMble BAPUAHTHI PEIICHUI;

e JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPO0JIb, YMOIMOHAJIbHBII WHTEJJIEKT:

e J1aBaTh AJICKBATHYIO OIIEHKY CUTYAIMH U TpeJiaraTh MiiaH e€ n3MECHCHUS,

e OOBSCHATH MPUYHHBI JTOCTIKEHUS (HEAOCTH)KCHHUS) PE3YJIbTaTOB JAEATEIHHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY;

e BHOCHUTBH KOPPEKTHBBI B ACATEIHHOCTD (B TOM YHUCJIC B X0/ BHIITOTHEHUS (PU3UUECKOTO UCCIICIOBAHUS UM MMPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENILCTB, N3MEHUBIIMXCS CUTYaIi, YCTAHOBICHHBIX OIMIMOOK, BO3HUKIIINX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM;

e CTaBUTH CeOS Ha MECTO JIPYroro 4esjaoBeKa B XOJ€ CIOpa WM JIMCKYCCUM HA HAYYHYIO T€MY, IIOHUMAaTh MOTHUBHI,
HaMEpEHUS U JIOTHUKY JIPYTOTO;

e TIPU3HABATH CBOE MPABO HA OMIMOKY MPH pPelIeHnH (HU3NIECKUX 33]a4 WU B YTBEPKACHU X Ha HAYYHBIC TEMBI M TAKOE
e TIPaBO APYTOro.

HPEAMETHBIE PE3YJIbTATBI

K xonIty o0yuenus B 7 Kj1acce mpeaMETHBIE pe3yIbTaThl HA 6a30BOM yPOBHE JOJIKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y
00 y4aroNXCcsl YMEHHIA:

e WCIOJB30BaTh MOHATHS: (U3MUYECKHE U XUMUYCCKUE SIBIICHHS, HAOIIOJCHWE, JKCIIEPHUMEHT, MOJENb, THUIIOTe3a,
eAVHUIGI  (PU3WYECKUX BEIMYMH, aTOM, MOJICKYyJla, arperaTHhle COCTOSHUS BemecTBa (TBEPIOE, JKUIKOE,
ra3oo0pa3Hoe), MeEXaHW4YeCKoe JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSMOJIMHEHHOE), TpPaeKTOpHs,
paBHOJEHCTBYIONIAs cuiia, Aedopmaius (yrnpyras, IiacTU4ecKasi), HEBECOMOCTh, COOOIIAOIINECS COCYIbI;

e paznuuarh siieHus (AuQdy3us, TEIIOBOE JBIKEHUE YaCTHUIl BEIIECTBA, PAaBHOMEPHOE JBIKEHUE, HEPaAaBHOMEPHOE
JIBIDKEHUE, WHEPITUS, B3aUMOJICUCTBHE TEJ, paBHOBECHE TBEPIBIX TENl ¢ 3aKPEIJIEHHOW OChIO BpaIllleHUs, repeaada
JaBJICHUS TBEPIBIMU TENaMM, JKHJIKOCTSAMH M Ta3aMH, aTMOChEpHOE HaBJCHHE, IUIABAaHWE TeJ, MPEBPAICHUS



MEXaHUYECKON IHEPruu) MO ONMHCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX TaHHOE
¢dbusnueckoe sBICHUE;

pacrio3HaBaTh MPOSIBJICHHE W3YYEHHBIX (PM3MYECKHUX SIBICHUN B OKPYXAlOIIeM MHpE, B TOM 4YHCIE (PU3NUECKHE
SBJICHUS B IPUPOJIE: PUMEPHI JIBUKEHHUS C PA3TUYHBIMU CKOPOCTSIMU B )KMUBOW UM HEXKUBOU NIPpUpOJIE, ACHCTBUE CUIIbI
TPEHUs B IPUPOJIE U TEXHUKE, BIUSIHIE aTMOC(EPHOro JaBICHUs Ha )KMBOW OpPraHu3M, IUIaBaHHUE PbIO, pblYaru B TENe
YeJI0BEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B yueOHYI0, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK)
(u3nYecKuX SBICHUI;

OIKCHIBaTh M3YYECHHBIC CBOMCTBA TeN M (PU3MUECKHE SBICHMS, UCIONB3Ys (pu3nueckue BeIUMUUHBI (Macca, 00BEM,
IJIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSAA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC TEja, CUia
TpEeHUsl, JaBleHHE (TBEPIOrO TENA, KUIKOCTH, Ia3a), BEITAIKUBAIONIAsA CHIIa, MEXaHUYECKas padoTa, MOIHOCTb, IIJIEY0
CHJIbI, MOMEHT CHJIbI, KO3()(PUIIMEHT MOJIE3HOr0 AEHCTBUS MEXaHW3MOB, KWHETUYECKasl U MOTEHIMAJIbHASL YHEPIHs),
IIpU OMMCAHUU MPABWIBHO TPAKTOBATh (PM3MUECKHUI CMBICI MCIONb3YEMBIX BEJIIMYMH, UX O0O3HAUEHHUS U €AUHUIBI
(u3MUECKUX BETUYNH, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOUIUE TAHHYIO (PU3UYECKYIO BETMUHMHY C IPYTUMH BETUYMHAMM,
CTPOUTH IrpaUKN U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

XapaKkTepru30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MTPOLIECCHI, UCTIONb3YsI MPAaBUJIA CIOXKEHUS CUIT (B OJIb OTHOM
npsiMoii), 3aKoH ['yka, 3akon [lackans, 3akoH Apxumesa, TPaBUJIO paBHOBECHUS pbruara (0JI0Ka), «30JI0TOE TTPABUIION
MEXAaHUKHU, 3aKOH COXPAHEHMS] MEXaHWYECKON SHEpPruu, MpH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMHChIBATh €M0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUYECKHE SBJICHUS, TMPOLECCHI M CBOMCTBA TEJN, B TOM YHCIE W B KOHTEKCTE CHUTYallHi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUUHHO--CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JOTMYECKUX IIAaroB C Omopoi Ha 1—2 W3ydeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUN, (PU3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

peuarb pacy€THble 3a7a4uu B 1—2 1eiCTBUS, UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAOIINE (DU3UUECKUE BEIIUYNHBIL:
Ha OCHOBE aHaJlu3a YCJIOBHS 33[]a4M 3alMChIBAaTh KPATKOE YCJIOBHE, MOACTABIATH (PU3HMUECKUE BEIUUYHHBI B (DOPMYJIBI
U TPOBOJIUTH pacu€Thl, HAXOAUTh CIPAaBOYHbIC JaHHbIE, HEOOXOAMMBIE Uil pEUIeHHs] 3adady, OLICHUBATH
PEATMCTUYHOCTH TTOJIY4E€HHON (PU3NUECKON BETMUMHBI,



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYXKHO PEIIUTh P MOMOIIN (PU3HMUECKUX METOJIOB, B OMMCAHUM UCCIIEIOBAaHUS
BBIJICIISITh MPOBEPSEMOE NPEANOI0KEHUE (TUMOTE3Y), pa3iuyarb U HMHTEPIPETHUPOBATh IMOJYYCHHBIH pE3yJbTar,
HaXOJUTh OLIMOKHU B XO/I€ OMbITA, JI€1aTh BHIBOJIBI I10 €r0 PE3yJIbTaTaM;

MPOBOJIUTH ONBITHI IO HAOMIOACHUIO (PU3NUECKUX SIBJICHUNW WM (U3UYECKUX CBOMCTB Tel: (HOPMYIUPOBATH
pOBEPsSiEMbIE MPEANONOKEHHsI, COOUPAaTh YCTaHOBKY U3 MPEIJI0KEHHOr0 000pyI0BaHus, 3alIUCHIBATh X0/ OMbITa U
(opMyIUpOBaTH BBIBOJIBI,

BBITOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSI, BDEMEHH, MacChl Tela, 00bEMa, CHIIbI M TEMIIEPATYPhI C UCTIOIb30BaHUEM
aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, 3aMKCHIBATh IOKa3aHUS TPUOOPOB C YUETOM 3aJaHHOW aOCOTIOTHOM
HOTPEUTHOCTH U3MEPEHMI;

MIPOBOJIUTh HMCCIIEIOBAHUE 3aBUCHMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT JIPYrod C HCIOJB30BAHUEM MPAMBIX
U3MEpPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO MABIIKYIIETOCS Tela OT BPEMEHHU JBHKEHHUS Tella, CHUJIbl TPEHMS
CKOJIB)KEHHSI OT Beca Tejia, KauecTBa 0OpadOTKU MOBEPXHOCTEW TEM M HE3aBUCHUMOCTHU CHJIbI TPEHUS OT ILJIOIIAIN
CONPUKOCHOBEHUS TeJl, CUJIbl YIPYTrOCTH OT Y/UIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTrpyKEHHOU
YacTH TeJa U OT IUIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH T€Jia, OT IIIyOMHBI, HA KOTOPYIO OTPYKEHO
TENO, YCIOBUM IUTABaHUS TEJN, YCJIOBUH PABHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU Y4e€OHOTO
UCCIIC/IOBAHUSA, COOMpPATh YCTAHOBKY M BBIMOJHATH W3MEPEHHs, Cleayd NpPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ybTaThl MOJIYYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BHUJE MPEIIOKEHHBIX TaOIMIl U rpapUKoOB, I€IaTh
BBIBOJIbI 10 PE3yJbTaTaM MCCIIEOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEeHUs (PU3NYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPIOrO Teja, CHIia
TPEHUSI CKOJIbKEHMSI, JaBJICHUE BO3/1yXa, BHITAIIKMBAIOIIAs CUJIA, AEUCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCThH TEIIO,
KOA(UIIUEHT MOJIE3HOTO JEHCTBHS MPOCTHIX MEXAHU3MOB), CIEIys MPEAI0KEHHON WHCTPYKIMH: NP BBITOIHEHUN
U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOW BEIMYUHBI,

coOI0aTh IPABHIIA TEXHUKHA 0€30IIaCHOCTH MpuU paboTe ¢ 1abopaToOpHbIM 000PYIOBAHUEM;

yKa3plBaTh MPHUHIMIBI JEHCTBUS TNPHUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETp, IUHAMOMETP,
cooOwIaronmecs cocybl, 0apoMeTp, ppluar, MOJABHKHBIN U HEMOJIBUKHBIN OJI0K, HAKJIOHHAS TJIOCKOCTb;



e XapaKTepU30BaTh MPUHIIUIBI ACHCTBUS U3yYECHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM HA MX OMUCAHUS
(B TOM 4HCIE: TOAIIUITHUKY, YCTPOUCTBO BOAOIPOBOJA, THIPABINYECKUN MPECC, MAHOMETP, BBICOTOMEP, TOPLUIHEBOM
HAcoC, apeoMeTp), MCIIOIb3Ysl 3HAHUS O CBOMCTBaX (PM3WUYECKUX SBIICHHH U HEOOXOAUMBIC (PHU3MYCCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPHUBOAUTH MPUMEPHI (HAXOAUTh MHHOPMAIIHIO O MPUMEpax) MPAKTUIECKOTO MCIOIb30BaHMs (PU3NYECKUX 3HAHUH B
MOBCETHEBHOM JKM3HU Ui oOOecredeHHs O€30MacHOCTH NpH OOpallleHUuH ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHUS 3/I0POBbSI 1 COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIIEH Cpele;

e OCYIIECTBJIATH OTOOP UCTOYHHKOB HH(popMannu B IHTepHETE B COOTBETCTBUY C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha
OCHOBE UMEIOIINXCS 3HAHUN U MTyTEM CPaBHEHUS pa3JIMYHbBIX UCTOYHUKOB BBIJIENIATh HHPOPMAIUIO, KOTOpas SIBIISIETCS
MIPOTUBOPEUYNBON UITU MOKET OBITh HEIOCTOBEPHOM;

e HCIIOJIb30BaTh MPHU BBIOJHEHUH Y4E€OHBIX 33JIaHUN HAYYHO--TIOMYJSIPHYIO JHUTEPATypy (PU3UUECKOro COJEpiKaHuUs,
CIIpaBOYHBIE MaTepuaibl, pecypchl cetu VIHTepHeT, BiIajeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MIPeoOpa3oBaHus
uH(popMauu U3 OAHON 3HAKOBOM CUCTEMBI B APYTYIO;

e CO3/71aBaTh COOCTBEHHBIC KpaTKUE MHUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHHMKOB WH(OpMaImu
bu3MYeCKOro coacp)kaHus, B TOM 4YHUCJIE MYOJIMYHO JeJaTh KpaTKUE COOOIICHHUS O pe3ysibTaTax MPOEKTOB WU
y4eOHBIX HMCCJIEIOBAHUM, MPH 3TOM TPaMOTHO HCIIONB30BaTh W3YYCHHBIM MOHSATHUWHBIN ammapaT Kypca (U3HKH,
COMPOBOXIATh BBICTYIJICHUE MPE3ECHTALINEH;

e TIPU BBHITIOJHEHUU YYEOHBIX MPOCKTOB U WCCIEAOBAHHMI PACTIPENENTSITh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]Ja4aMU, CICAUTH 32 BHIMOJIHEHUEM ILJIaHA JICUCTBUM, aICKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B
NEATEIbHOCTh TPYIIIbI, BHICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K xonIty o0yuenus B 8 kij1acce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y

OO0 y4JarOIINXCs YMEHUM:

e HCIIOJB30BaTh MOHATHS: MACCa U pa3MeEpPbl MOJIEKYJ, TEIUIOBOE IBMKEHUE aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS
BEIIECTBA, KPUCTAUIMYECKUE W amMop(dHBIC Teja, HACBHIIMICHHBIM W HEHACHIIEHHBIA Tap, BIAKHOCTh BO3/yXa,
TEMIIEpaTypa, BHYTPEHHSAS] SHEPIus, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIN AIEKTPUUYECKHUI 3apsijl, IJIEKTPUUECKOE
110JI€, TPOBOJAHUKYU U IUAJICKTPUKH, TIOCTOSIHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;



pa3nuyarh SBJIEHUS (TEIJIOBOE pACIIMPEHUE W CKaTue, TeIvlonepenaya, TEIUIOBOE paBHOBECUE, CMayMBaHHUE,
KaWULIPHBIE SIBIICHWSA, WCHapeHue, KOHJICHCAllUs, IUIaBIIEHWE, KpHUCTAUIM3aus (OTBEpACBaHUE), KHUIICHHE,
Terionepeaada (TEIUIONPOBOAHOCTb, KOHBEKIIMS, W3JIYyUYCHUE), DJIEKTPU3AIMS T, B3aMMOJICHCTBUE 3apsi/iOB,
JENUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, IEMCTBUE MAarHUTHOI'O TIOJISI HA
MPOBOJITHUK C TOKOM, 3JICKTPOMArHUTHAsI MHJYKIHS) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBIICHUE W3YYEHHBIX (DM3MYECKUX SBICHUU B OKPYXKAIOMIEM MHUPE, B TOM UHCIE (U3HUECKHE
SIBJICHUSI B TMPHUPOJIC: MOBEPXHOCTHOE HATSXKEHUE M KAMWUISIPHBIE SIBICHUS B MNPUPOAE, KPUCTAIBI B MPHUPOJE,
uznydyenue CoinHla, 3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, OOpa3oBaHUE pOCHI, TyMmMaHa, HWHEs, CHEra,
AJIEKTPUYECKUE SABJICHUS B aTMOC(eEpE, IJEKTPUUECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE 10JI€ 3eMJTH, Ipei( moII0CoB,
pPOJIb MarHUTHOTO TOJIS JIJISl JKM3HU Ha 3emile, TOJIIPHOE CUSIHUE, MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33734y B
y4eOHYI0, BBIJICJIATH CYILIECTBEHHbBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX SIBJICHUM;

OMUCHIBATh M3YUYCHHBIC CBOMCTBA TeJ U (PUBMYECKUE SIBJICHUS, MCIOJIb3Ys (PU3UUYECKHE BEIUYWHBI (TeMIlepaTrypa,
BHYTPEHHSISI SHEPrusi, KOJIMYECTBO TEIUIOTHI, yJEIbHAsl TEIUJIOEMKOCTh BEIIECTBA, YAEJIbHasl TENJIOTA IJIaBJICHUS,
ylenbHas TEIJIoTa MapooOpa3oBaHus, ylelbHas TEIJIOTa CrOpaHMs TOIIMBA, KOA(MOUIIMEHT MOJE3HOTO JACHCTBUS
TEIJIOBOM MAaIIUHbBI, OTHOCUTEIbHAA BIAXKHOCTh BO3yXa, JJIEKTPUUYECKUUN 3apsij, CHJIa TOKA, 3JIEKTPUUYECKOE
HanpsDKeHWe, COMPOTHUBJICHHE TNPOBOAHUKA, YIEIbHOE COMPOTHUBICHHE BEUIECTBA, paboTa H  MOIIHOCTh
AJIEKTPUUECKOTO TOKA), MPU OMUCAHWUW TMPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIHOJIB3YEMbIX BEJIMYUH,
0003HAYCHUS ¥ €IUHUIIBI PU3NIECKUX BEIMYNH, HAXOIUTH (DOPMYJIBI, CBI3BIBAIOIINE TAHHYIO (PM3HYECKYIO BETUIUHY
C IPYTMMH BEJIMYMHAMHU, CTPOUTH IPaUKU N3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIMUUH;

XapaKTeprU30BaTh CBOMCTBA TeJI, (PU3MYECKUE SBJICHUS U MPOIIECCHI, HCTIOIb3Ysl OCHOBHBIC TTOJIOKCHUS MOJICKYIISIPHO -
-KMHETUYECKOM TEOPUU CTPOCHMS BEUIECTBA, MPUHIIMI CYMEPHO3UIIUUA MOJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsaa, 3akoH Oma sl yyacTka 1en, 3akoH J[koynsi—JIeHna, 3aKoH COXpaHEHUs SHEPruH, MpU 3TOM
JIaBaTh CJIIOBECHYIO (hOPMYIMPOBKY 3aKOHA U 3aMKChIBATh €r0 MATEMATUUYECKOE BBIPAKCHUE;

OOBSCHATh  (PU3MYECKUE TPOIECChl U  CBOMCTBA Tel, B TOM 4YHCI€ ¢ B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NMPUUYNHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 12



JOTMYECKUX IIaroB ¢ Omnopod Ha |—2 HM3ydeHHBIX CBOMCTBA (DM3MYECKUX SIBICHUH, (DPU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pelaTh pacy€THbIe 3a/1a4u B 2—3 NeHCTBUS, UCIONb3Yys 3aKOHBI U (OPMYIIbI, CBA3bIBAIONINE (DU3HMUECKUE BETUUHUHBI:
Ha OCHOBE aHAJIN3a YCJIOBHS 3aJlayd 3alMCBhIBAaTh KPAaTKOE YCJIOBHE, BBISBISITH HEJOCTATOK JAHHBIX JJI PELICHUS
3aa4uM, BBIOMPATh 3aKOHBI U (QOPMYJbI, HEOOXOAMMBbIE ISl €€ pelleHus, MPOBOAUTH pacuéThl U CpPaBHUBATH
NOJy4EHHOE 3HaueHHE (PU3MUECKOIN BEJIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIM (PU3UYECKUX METOAOB, UCIHOJB3Ys ONMUCAHHE
HCCIENOBAHNs, BBIJCISTh IPOBEPSAEMOE INPEANOIOKEHUE, OLEHUBATh IPABWIBHOCTh IIOPSAKA MPOBEICHUS
UCCJIEIOBAHUS, JIENATh BBIBOJBL;

MIPOBOJIUTH OMBITHI 10 HAOTIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tel (KamWUISIpHBIC SBJICHHUS,
3aBUCHMOCTb JIaBJICHMs BO3/lyXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH MpOLlecCca OCTHIBAHUSA U HAarpeBaHUs MpH
M3JIyYCHUH OT LIBETa M3JIy4daromie (moriomaromeil) NOBEpXHOCTH, CKOPOCTh MCHApEeHHs] BOABI OT TEMIIEpPaTypbl
KUJIKOCTH M IUIOMAAA €€ TOBEPXHOCTH, OJIEKTPHU3alWs TEl W B3aUMOAEHCTBHE JJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICCTBAE IOCTOSAHHBIX MAarHUTOB, BU3YyaJW3aldsl MAarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHWTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA, CBOWCTBA JJIEKTPOJABHUIATEI IMOCTOSHHOIO
TOKa): (OPMYJIHPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTro 000pyI0BaHUS,
OIKCHIBATh XO[I OIbITa U (POPMYIHPOBATH BHIBOJBI;

BBIIIOJIHATH TNPSAMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3ZyXa, CWIbI TOKA, HAIPSIKEHUS C
WCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U ATYMKOB (PU3MUECKUX BEIUYWH, CPAaBHUBATh PE3YyIbTAaThl H3MEPEHUHN C
y4€TOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh HMCCIIEIOBAHME 3aBUCUMOCTH OJHON (PU3NYECKOW BEIMYMHBI OT JIPYrOM C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IIPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAINA ITONIEPEYHOT0 CEYEHHSI U YAECIBHOIO
CONPOTHUBIICHUS BEIIECTBA NMPOBOJHMUKA, CHIIBI TOKA, HUAYIIETO Yepe3 MPOBOJHUK, OT HAIPSIKEHHS HA IIPOBOJHHUKE,
UCCIIEIOBAaHUE IMOCJEI0BATEIbHOIO U MapaJIEIbHOTO COECIMHEHHN MPOBOJHMKOB): IUIAHMPOBATH HCCIEAOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CIeAysd MPEAJIOKEHHOMY IUIaHy, (UKCHUPOBATH pE3yJbTaThl
MOJIyY€HHOM 3aBUCUMOCTH B BUE TaOJIUI] ¥ TpadUKOB, €1aTh BBIBOJBI 110 PE3YJIbTaTaM UCCIEAOBAHUS;



MIPOBOAUTh KOCBEHHBIE M3MEpPEHUs (U3MYECKUX BEIUYMH (yIelIbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHUBIECHUE
IPOBOJHUKA, pab0Ta M MOILIHOCTb JIEKTPUUECKOT0 TOKA): IUIAHUPOBATh U3MEPEHHUS, COOUPATH SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYs NPEJIOKEHHON NHCTPYKLIMH, U BEIYUCIISITh 3HAYCHHUE BEJIMYHUHBI,

coOr0aTh MPaBUIIa TEXHUKHA 0€30IaCHOCTH Mpu paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

XapaKTepru30BaTh MPUHIUIIBI JEHCTBUS U3YUYCHHBIX TPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX OMHCAHUS
(B TOM yYuCJe: CHUCTEMa OTOIUIEHUS JOMOB, THTPOMETp, MapoBas TypOHWHA, aMIlepMETp, BOJBTMETP, CUETUUK
ANEKTPUYECKON DSHEPruu, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOpHl  (TIPUMEPHI),
ANEKTPUUECKUE NPEIOXPAHUTENH, SJIEKTPOMATHHUT, 3JIEKTPOJBUraTeNlb MOCTOSHHOTO TOKa), MCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIMMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKaM
(PKUIKOCTHBIN TEPMOMETP, TEPMOC, NCUXPOMETpP, TUIPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOII,
PEOCTAT), COCTABJIATH CXEMBI JIEKTPUUYECKUX LIETIEN C TOCIEA0BATEIbHBIM U TapAJUIETbHBIM COETMHEHUEM 3JIEMEHTOB,
paziuyasi yCJI0oBHbIE 0003HAUEHMS JIEMEHTOB AJIEKTPUUECKHUX LIETICH;

MPUBOJUTH TPUMEPHI (HaXOUTh MH(HOPMAIIUIO O MPUMEpax) MPAKTUIECKOTO MUCIOJIb30BaHUS (PU3UUECKUX 3HAHUN B
MOBCETHEBHOM JKM3HU Ui oOOecredyeHHus Oe30MacHOCTH Tpu oOpallleHHuH C NpubopaMd U TEXHUYECKUMU
yCTPOWCTBAMU, COXPaHEHUS 3JOPOBbS 1 COOJIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOILEH Cpefe;
OCYIIECTBIISITh MOMCK MH(pOpMaIuu Gu3nIecKoro cojaepxanus B MIHTepHeTe, Ha OCHOBE UMEIOIIMXCS 3HAHUN U TTyTEM
CPaBHEHHS JOTOJHUTEIBHBIX UCTOYHUKOB BBIICIATh WH()OPMAITUIO, KOTOPAS SBIISETCS MPOTUBOPEUYNBON UITH MOXKET
OBITH HEJTOCTOBEPHOM;

UCIOJIb30BaTh MPH BHINOJHEHUU YYEOHBIX 3a/laHU HAYYHO--TIOMYJISIPHYIO JIMTEPATypy (DU3UYECKOTO COACpIKAHUSA,
CIPaBOYHBIE MaTepHaJIbl, pecypchl ceTu IHTepHET, BiIajeTh NpUuéMaMi KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa30BaHMs
UHGOpMAIMHU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC NMHCHMEHHBIE W KPATKHUE YCTHBIE COOOIIEHUS, 0000Ias WHOOpPMAIUIO W3 HECKOJIbKUX
UCTOYHUKOB (DU3MUECKOrO COJIEPKAHMS, B TOM 4YHCIE NYOJUYHO NPEJICTaBIATh PE3YNbTaThl MPOEKTHOM WM
VCCIIEIOBATENBCKON JIESITEIbHOCTH, IPU 3TOM T'PAMOTHO HCIOJIBb30BaTh W3YUYECHHBIM MOHSATUMHBIM amnmapar Kypca
(u3HKH, COMPOBOXKIAThH BBICTYIJIEHUE TIPE3CHTAI[UEH;



IIPU BBIIIOJIHEHUH YYE€OHBIX TPOECKTOB U UCCIEI0BAHUN (PU3NUECKUX MPOIIECCOB pAaCIPEAEIATh 00A3aHHOCTH B TPYIIIIE
B COOTBETCTBUU C ITIOCTABJICHHBIMM 3a/1a4aMH, CICAUTH 3a BBIIOJHEHHUEM IUIAHA JCUCTBUU U KOPPEKTUPOBATH €TI0,
aJIeKBaTHO OLICHUBAaThb COOCTBEHHBIH BKJIAJ B JIE€ATEJIbHOCTh TIPYIIbI, BBICTPAaUBAaTh KOMMYHHKAaTUBHOE
B3aMMO/JICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peiiaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kij1acce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y
O0y4YarIIMUXCs YMEHUM:

WCIIOIb30BaTh MOHSITHUS: CUCTEMa OTCYETA, MaTEepUabHAasi TOYKA, TPACKTOPHUS,, OTHOCUTEILHOCTh MEXaHUYECKOrO
nBrKeHus, nedopmanus (yrnpyras, TUIacTU4YecKas), TPEHHE, IEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3Ku, MEHTP THKECTH, a0COIIOTHO TBEPAOE TEJ0, IIEHTP TSHKECTH TBEPIOTO TeJla, paBHOBECHE, MEXaHUYECKHUE
KoJieOaHUs U BOJIHBI, 3BYK, MH(PPA3BYK U YIBTPA3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH,
cBeT, OJM30PYKOCTh M JIaIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS W TIOTJIOIICHHS, alb(a-, 6eTa- U raMMa-u3IIy4eHus,
W30TOIIbI, SiZIEpHAsl SHEPTeTUKA;

paznuyath siBJieHUs (paBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEITHOE JBUKEHHE, PABHOYCKOPEHHOE MTPSMOJIUHEUHOE
JBIDKCHHUE, CBOOOJHOE TaJICHUE T, PaBHOMEPHOE JIBMKEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE
JBIDKEHHE, KOJIeOaTeIbHOE JBIKCHHUE (3aTyXaIOIINe U BBIHYXJICHHBIC KOJIeOaHWs ), PE30HAHC, BOJTHOBOE JIBH)KCHUE,
OTpa)X€HHUE 3BYyKa, MPAMOJIMHEMHOE PACHPOCTPAHECHHE, OTPAKEHUE U MPEIOMIICHUE CBETA, MOJHOE BHYTPEHHEE
OTpa)XEHHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIIEKTP M CIIOKEHHME CHEKTPalIbHBIX IIBETOB, JHMCIEPCHS CBETA,
€CTECTBEHHAsl paJIMOAKTUBHOCTh, BOBHUKHOBEHHE JTMHEHYATOr0 CIEKTPA U3IYYEHHUS ) IO ONMKUCAHUIO UX XapaKTEPHBIX
CBOWCTB ¥ HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (DU3UUIECKOE SIBIICHHC,

pacro3HaBaTh MPOSIBJICHUE W3YyYCHHBIX (PU3MUECKUX SIBJICHUM B OKpYyXKaroleM Mupe (B TOM Yuciae (U3HYECKHE
SIBJICHUSI B IPUPO/IC: MPUIIMBBI U OTJIUBBI, JIBHKEHUE MIaHeT COMHEYHOM CHUCTEMBI, PEaKTUBHOE JBUIKEHHUE KUBBIX
OPraHu3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHHE, CEMCMMYECKUE BOJIHBI, I[yHAaMH, 3XO, IIBETa TEII,
ONTUYECKHUE SIBJICHUSI B MPUPOJIe, OMOJOTUYECKOE ACHCTBHE BUIUMOIO, YIbTPa(UOJIETOBOrO M PEHTIEHOBCKOIO
U3JIy4eHUN, €CTECTBEHHBINM paauOaKTHUBHBIA (DOH, KOCMHUYECKHUE Jy4M, PATUOAKTUBHOE H3IYUCHHE MNPUPOIHBIX
MMHEPAJIOB, AECHCTBUE PaJUOAKTUBHBIX M3JYYEHUM HAa OpraHu3M 4eJiOBEKa), MPH 3TOM IEPEBOAUTH MPAKTHYECKYIO
3a/1a4y B Y4€OHYI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (DU3MUECKUX SIBICHMIA;



ONKCHIBATh M3YYECHHBIE CBOMCTBA TeN M (DU3UYECKUE SIBICHHSA, MCHONB3YyS (PU3NYECKHUE BEIMYUHBI (CpPElHSS U
MTHOBEHHAsI CKOPOCTh T€jla IIPU HEPABHOMEPHOM JIBHKEHUH, YCKOpPEHHUE, MEPEMEILIECHHE, IIyTh, YIJIOBas CKOPOCTD,
CHJIa TPEHUs], CUjia YIIPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaJeHUs], BEC Tesa, UMITYJIbC Tella, UMITYJIbC
CWJIbI, MEXaHWYeCKasi paboTa U MOIIHOCTb, MOTEHI[MANbHAS YHEPIUs Teja, MOAHITOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
NIOTEHIMAJIbHAsL DHEPrUsl CXKATOM NPYKUHBI, KHUHETHUYECKAas DHEPIHs, MOJHAsg MEXaHW4YeCKas JHEPrus, IEepUoi U
gacToTa KoseOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHMUS
cpezbl), IpU OMUCAHUHM MPABHIBHO TPAKTOBATH (PU3UYECKUII CMBICT HCIOJB3YEMBbIX BEJIMUYMH, OOO3HAYCHHS U
€IMHULIBI (PU3NYECKUX BEIMYHH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE AAHHYIO (PU3UUYECKYIO BEIMUYUHY C JPYTHUMH
BEJIMYMHAMU, CTPOUTH I'paMKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCTIOJB3YS 3aKOH COXpPAHEHHs YHEPIUH, 3aKOH
BCEMUPHOI'0 TATOTEHUS, IIPUHLUII CYIIEPIIO3ULIMNA CUJL, IPUHLIAI OTHOCUTENIBHOCTH [ anuiies, 3akoHbl Hpr0TOHA, 3aKOH
COXPaHEHHsI MUMITYJIbCA, 3aKOHBI OTPAKECHUS WM IPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUs 3apsAI0BOIO W MacCOBOIO
yuceNn MpU AEPHBIX peakuusiX, MpPU HSTOM JaBaThb CJIOBECHYIO (OPMYIMpPOBKY 3aKOHAa MW 3alKChIBaTh €ro
MaTeMaTU4ECKOEe BBIPAKECHUE;

OOBSACHATh  (PU3MYECKHE TPOLECChl W CBOMCTBA Te€l, B TOM YKCI€ MU B KOHTEKCTE CHUTyalui
IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUYUHHO--CJICACTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3
JOTMYECKUX IIaroB C OMOPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DPU3MUECKUX SIBJICHUM, (U3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1adyd (OMUpAIOIIUEcs] Ha CUCTeMY U3 2—3 ypaBHEHHI), MCHONb3Ys 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOLIME (PU3NUYECKUE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISBIISTH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOJUMBIE JJI PELICHHS, TPOBOAUTD
pacu€Thl U OLIEHUBATh PEATTUCTUYHOCTD MOJIYUEHHOT0 3HaU€HUs (PU3NUECKON BEINYUHBL

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PU3UUYECKUX METOJOB, MCIOJB3Yys ONUCAHUE
UCCJIENOBAHUsA, BBIACIATh MPOBEPSIEMOE MPEAINONIOKEHNE, OLIEHUBATh NPABUIBHOCTh MOPSAAKA ITPOBEACHUS
UCCIIeIOBAHNUS, JIeNIaTh BBIBOABI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOIEHUHN U ONBITOB;



MPOBOAUTH OMBITHI IO HAOJIIOICHUIO (DU3MUECKUX SIBICHUM WM (PU3NUECKUX CBOMCTB TeI (M3y4yE€HUE BTOPOrO 3aKOHA
HproToHa, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTb IepHoJia KojaeOaHu Npy>KUHHOTO MasiTHUKA OT MacChl rpy3a U
AKECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMIUIUTY/bl MAJIBIX KOJIEOaHUH, MPSIMOJIMHENHOE pacpOCTpaHEHHUE CBETA,
pasziokeHue 0eoro cBeTa B CIEKTP, U3yYeHHE CBOMCTB M300pa’keHUs B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHus
npeaMeTa B coOuparoliel JuH3e, HaOI0/IeHUE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3IYUYEHHMSI): CAMOCTOSATEIbHO
coOMpaTh YCTaHOBKY M3 H30BITOYHOIO Habopa OOOpyIOBaHHUsS, ONMCHIBATH XOJ ONbITA U €ro pe3ysbTarsbl,
(GopMyIupOBaTH BHIBOIBI,

MPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpEAETss cpeiHee 3HaUCHUE U3MEPSEMON BETMUNHBI
(bokycHOEe paccTosiHHE COOMparoIIe JMH3bI), OOOCHOBBIBATH BBIOOp crocoba wu3MepeHus (M3MEPUTEIIHLHOrO
npudopa);

OPOBOJUTH HCCIEJOBAaHHE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C MCIOJIB30BAHUEM IMPSAMBIX H3MEPEHUM
(3aBUCUMOCTB IIyTU OT BPEMEHU IPH PAaBHOYCKOPEHHOM JBUKEHUHU 0€3 HayalbHOW CKOPOCTH, MEpHOJia KOJeOaHHI
MaTeMaTHYeCKOT0 MAasTHUKAa OT JUIMHBI HHUTH, 3aBHCHUMOCTH yIJia OTPaXEHUS CBETa OT yIiia MajJeHusi U yria
IpeIOMJICHHS OT yrila MaJleHus1): MJIaHUPOBaTh UCCIEA0BaHNE, CAMOCTOSTENbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYCHHONH 3aBUCUMOCTH (DM3MUYECKUX BEIUYMH B BUAC TaOMUI] W TpadUKOB, NENaTh BHIBOABI IO
pe3yJbTaTaM HCCie10BaHus;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHMs (PU3MUECKMX BEIMYMH (CpedHssi CKOPOCTh M YCKOpPEHHE Teja IpH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTh MPYXKUHBI, KOIPPUIUEHT TPEHUS
CKOJIbXKCHHSI, MEXaHH4ecKast padoTa U MOIIHOCTb, YacTOTa U MEPHO KoJeOaHW MaTEMaTHUYECKOrO U MPYXUHHOTO
MasiTHUKOB, ONTHYECKAs CUJIa COOMPAIOLIEH JIMH3bI, paJMOaKTUBHBIA (DOH): IJIAHUPOBATH U3MEPEHMs], COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY M BBINOJHATH HM3MEPEHUs, CIeAysd NPEUIOKEHHON WHCTPYKLWHU, BBIYUCIATH
3HaYCHHUE BEJIMUMHBI U AaHATIM3UPOBATh MOJYyYEHHBIE PE3YIbTATHI C YUETOM 33JaHHOM MOIPEIIHOCTH U3MEPEHU;
coOI0aTh IPABHIIA TEXHUKHA 0€30IIaCHOCTH MpuU paboTe ¢ 1abopaToOpHbIM 000PYIOBAHUEM;

pa3innyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (DU3NYECKUX MOJENEH: MaTepuanbHas TOuKa, aDCOJIOTHO TBEPAOE TEJIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, IUIaHeTapHasi MOJIeNb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO SIpa;



XapaKTepru30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX OMUCAHUS
(B TOM Yucie: COUAOMETP, AATYMKH IOJOXKEHUS, PACCTOSHHUS M YCKOPEHMS, PAKETa, 3XOJIOT, OYKH, IEPUCKOII,
(oTroamnmnapar, ONTHUECKUE CBETOBOJIbI, CIEKTPOCKOI, TI03UMETP, Kamepa BuibcoHa), ncnomnb3ys 3HaHUS O CBOMCTBaX
(bu3nUecKuX SBJICHUN U HeOOX0IUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWUCTB, U3MEPHUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX IMPOLECCOB MPU PEHIEHUU Y4eOHO--TIPAKTUYECKUX 3a]ad, ONTHUYECKHE CXEMbl JJIsi MOCTPOEHUS
M300paKEHUH B IIOCKOM 3€pKaJie M COOMPAFOIICH JINH3E;

MPUBOAUTH MPUMEPHI (HAXOIUTH UH(POPMALIKIO O TIPUMEpax) MPaKTHYECKOTO MCIOIb30BaHUsA (U3NYECKUX 3HAHUH B
MOBCETHEBHOM JKM3HU Ui OOEcCredyeHHs] O€30MacHOCTH TpH OOpallleHUuH ¢ NpudopaMud U TEXHUYECKUMHU
yCTpPOWCTBAMU, COXPAaHEHUS 37I0POBbS 1 COOJIOICHUSI HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYKaIOIIEH CPe/IE;
OCYILECTBIIAITh MOUCK HH(popManuu ¢(usnueckoro coaepxkanus B HHTepHeTe, caMOCTOATEIbHO (HOpMyIUpys
MTOMCKOBBIN 3aIIpOC, HAXOAUTh ITYTH ONPEAEIICHHS] TOCTOBEPHOCTHU MOJY4YE€HHON HH(POPMALlMA HA OCHOBE UMEIOIINXCS
3HAHWM U TONOJHUTENbHBIX UCTOYHUKOB;

UCMOJIb30BaTh MPU BBHINOJIHEHUU YYE€OHBIX 3aJJaHUIl HAay4HO--TIOMYJSIPHYIO JIUTEpaTypy (PU3UUYECKOro COJep>KaHusl,
CIPaBOYHBIE MaTepHalibl, pecypchl cetu MIHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
uH(OpMAINK U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE MH(OPMAIMK U3 HECKOJIbKUX HUCTOYHUKOB
(du3nyecKoro coaep:kanus, MyOJIUIHO MPEACTABIATH PE3YIbTAaThl MPOSKTHOM MM NCCIIE0BATEIbCKOM e TENbHOCTH,
MIPU STOM IPaMOTHO UCIOJB30BaTh N3YUEHHBIN MOHATHIHBIN anmapaT U3y4yaeMoro paszena GU3NKA U COMPOBOXKIAThH
BBICTYIUJICHUE TIPE3EHTAINEH C Y4ETOM 0COOCHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBaHnue pasiesioB H TeM (uudposbie)
KourpoJsbnsie | IIpakruyeckue
n/n NpoOrpaMMmel Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypcsl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHUN OKPY:KAKIEro Mupa
bu6moreka [JOK
11 o - 2
HISHIEA - HAYKa © TpHPOAC https://m.edso0.ru/7f416194
bu6moreka [JOK
1.2 dwusnveckue Be 2 1
HSHHCCIHE BEEIHAL https://m.edsoo0.ru/7f416194
Bbu6moreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHauyajibHble CBe/IeHUS O CTPOEHUH BelleCTBA
bubmioreka [IOK
2.1 C 1
TpOSIHe Betmectea https://m.edso0.ru/7f416194
JIBY>KEeHUE U B3aUMOEHCTBUE YACTHI] bubmotexa [JOK
2.2 2 1
BEILIECTBA https://m.edsoo0.ru/7f416194
bu6moreka [JOK
2.3 Ar 2
PETSTERIC COUTORHID! BETISUEnd https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBU:KeHHe U B3anMOJielicTBHE Tel
3.1 MexaHn4ecKoe IBUKECHHE 3 bubmorexa [JOK

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



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

bubmoreka IJOK

32 Hepiits, Macca, IIOTHOCT 4 L https://m.edsoo.ru/7f416194
Bbu6moreka [JOK
33 (unia. Buat cin 14 2 https://m.edso0.ru/7f416194
Htoro no pazgeny 21
Pa3nen 4. JlaBieHue TBEPABIX TeJl, ’KUAKOCTEH 1 ra3oB
41 JaBnenue. Ilepenaua naBieHus TBEPABIMU 3 bu6moreka [JOK
' TeJIaMH, KUIKOCTSIMH U Ta3aMU https://m.edso0.ru/7f416194
bu6moreka [JOK
42 Jlapiletite KHAKOCTH > https://m.edso00.ru/7f416194
bu6moreka [JOK
4.3 A 6
T™MOC(hEpHOE JaBIeHUE https://m.edsoo.ru/7f416194
44 JleficTBUE )KUAKOCTU U ra3a Ha MOTPyKEHHOE 7 3 bubmotexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaboTa m MoHOCTB. JHeprusi
bubmioreka [IOK
51 Pabora u MommoCTS 3 . https://m.edso0.ru/7f416194
bu6moreka [JOK
5.2 I1 5 1
POCTRIC MOXAHMIMEL https://m.edsoo.ru/7f416194
bubmoteka IJOK
53 M 4 1
eRAMHCCKAN SHEprit https://m.edso00.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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
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8 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P KourpoJubnsie | IlpakTnuyeckue (ubp )
NPOrpaMMmsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pasznea 1. TemyioBeIe sABJeHUS
bu6mmoreka [JOK
11 C i 7
TROCHIS H CBOHCISA BOIeCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
1.2 T 21 1 5
CILIOBBIC HIPOfecet! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. Jinekrpuyeckue U MAarHUTHBIE SIBJICHUS
51 DJIEKTPUYECKHUE 3apsAbl. 3apsKEHHBIE Tena 7 1 bubmotexa [JOK
' W MX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6moreka [JOK
2.2 [TocTosIHHBIN 3IEKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bubmioreka [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHITL 6 > https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
24 C) 4
ACKTPOMATHITTHAS HHAYKNGL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
HaumenoBanue a3/1e¢JIOB 1 TEM o OBbIC
Ne i/ P KourpoJubnsie | IlpakTnuyeckue (ubp )
NMPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanudeckue siBJIeHUSA
MexaHnndeckoe ABUKEHUE U CIIOCOOBI €ro bubmmotexa [IOK
11 10 1
ONMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.2 B3aumopneiicTBue Te 20 1 3
HIMOACHETEHE T https://m.edsoo.ru/7f41a4a6
bubmoteka IJOK
1. 1
3 SaKOHEI COXpatCHis 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannueckue KoJ1e0aHUS M BOJTHBI
bubmioreka [IOK
2.1 M 7
CXAHHHCCKHC KoNeOanHA 3 https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
2.2 M .3 8 1 3
CRATIHCCKHC BONHH. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHOE 10J1€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 5 bubmorexa [JOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 6

Pa3znea 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacpOCTpaHEHHUS CBETa 6 2 bubmorexa [JOK
' pachipoctp https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4, P 2
3 a3JI0XKeHue 0eJIoro CBeTa B CIICKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Paznen 5. KBanroBble siBJIeHUSA
bu6moreka [JOK
51 41 4 1
CIIyCKaHU € U TOTJIONMEHNE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmoreka IJOK
5.2 6 1
CTpoeHHue aTOMHOr0 sApa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC peaiiit https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 17
Pazgea 6. IloBropuTebHO-0000 a0 NI MOYJIb
6.1 [ToBTOpEeHUE 1 0000IIICHUE COEPIKAHMS 9 9 bubmotexa [JOK
' Kypca ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE INIAHUPOBAHMUE

7 KIIACC
KoanuectBo yacos JIEKTPOHHBIE
Ne Mara nuppoBbIe
Tema ypoxa Konrpouasbnsie | IlpakTuyeckue
n/n Bcero u3yueHus | oOpa3oBaTeibHbIE
padoThI padoThI pecypenI
1 ®duzrka — Hayka o pupoze. SABneHus 1
IPUPOABI
2 duznueckue sIBICHUS 1
3 ®u3nyecKre BEIUUYNUHbBI U UX 1
U3MepeHue
Ypok-uccinenosanue "M3mepenue
4 TeMIepaTyphbl Py MOMOIIU 1 1
XKUJKOCTHOTO TEPMOMETpA U JaTUUKA
TemrepaTypsl”
MeTo1bl HAayYHOTO TTO3HAHUS.
N bu6moreka [JOK
5 Onucanve GU3MYECKUX SBICHHUM C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIENEN
VYpok-uccinenosanue "l[IpoBepka
6 TUTIOTE3BI: AJHbHOCTD MOJETA MAPUKa, 1 1
MYIIEHHOT' 0 TOPU30HTAIIBHO, TEM
0oJbI1e, yeM 0oJIbIe BhICOTa ITycKa"
Crpoenue BeniectBa. OMBITHI,
bubmoreka IJOK
7 JTOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE 1

BCIICCTBA

https://m.edsoo.ru/ff09fe0a



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

bubmoteka IJOK

8 Jlpmieiiie 1aCTHIl BelliecTsa https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONBITHI 11O
9 HaOJIIOCHHUIO TEMJIOBOr0 PaCIIMPEHHS
ra3oB»
10 ArperaTHble COCTOSHUSI BEIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUN
11 Bozbl. O6001IIEHHE TTO pa3ieny bubmuotexa [JOK
«[lepBoHauanabHbIE CBEIEHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEIIECTBA»
MexaHnnueckoe IBUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBH)KCHHUE
bu6moreka [JOK
13 CKOpoCTS. EMMHHALLEI cKopocTH https://m.edso0.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU JBUKEHUS bummorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuuns. Macca — mMepa HHEPTHOCTH bubmuorexa [JOK
TeN https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemecTBa. Pacduer Macchl u bubmorexa [JOK
o0beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopnas pabora «OmnpeneneHue
MIJIOTHOCTH TBEPIIOTO TETIa
18 Pemenne 3amau mo Teme "[1noTHOCTD bubmoreka IJOK

BelecTBa"

https://m.edsoo.ru/ff0al23c



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

Cuna Kak XapakTepucTuKa

19 B3auMoelicTeus Tea. Cuia
ynpyrocTu. 3akoH I'yka
JlabopatopHas pabota «M3yueHue

20 3aBUCHMOCTH PaCTSHKCHUS
(medopmanuu) IpyKUHBI OT
MIPWIOKEHHOW CHIIBD)

21 [[IBnenue Tarorenus. Cuiia THKECTH
CBsI3b MEXy CHUIION TSDKECTH U

22 Maccoii Tena. Bec tena. Pemenne bubmorexa [TOK

S ' . https://m.edsoo.ru/ff0a1778
3aga4 no teMe "Cuia TSKeCcTH

93 Cuna TSKECTH Ha IPyTUX IUIaHeTax. bubmmorexa [IOK
DuU3NYECKHE XapaKTEPUCTUKH MIIaHET https://m.edsoo.ru/ff0a1502

bu6moreka [JOK

24 Hszmepenune cui. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bubmioreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CUJI, HAIIPaBJIEHHBIX
26 10 OJHOM MPSIMOK bubmorexa TIOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOzeicTBYIOIIAsA CHIT

97 Pemenue 3amau o reme
"PaBHogelicTByIOImAas cui"

28 Cuna Tpenus u €€ Bunbl. TpeHue B bubmorexa [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas padota «3yucHue

patopHai p Y bubmoreka IJOK
29 3aBUCUMOCTH CHUJIbI TPEHUS

CKOJIBKCHHA OT CHUJIbI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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XapaKTepa COMPUKACAIOIINXCS
TIOBEPXHOCTEN»

Pemienne 3amayu Ha onpeneneHue

30 PaBHOJEHCTBYIOILEN CHJIBI
Pemrenue 3agad mo TemaMm: «Bec
31 Tenay, «I'papuueckoe n300paxeHue bubmorexa L{OK
cuy, «Cunbl», «PaBHOIEMCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTtponbhas pabora no remam:
«Mexannyeckoe IBUxKeHHEy, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n3o00paxxeHue Cuim,
«Cunpeny
33 JaBnenue. CriocoObl yMEHbIICHUS U bubmoteka IJOK
YBEJIMYEHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnwue raza. 3aBHCUMOCTD
34 JaBJIEHUS raza oT o0néma, bubmiorera ITOK
https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaga naBiaeHUs TBEPIBLIMHU
35 TGJII;.NII[I/I, H(Ii[ﬂKOCTHMH u fe)llzaMn. 3akoH bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans
JlaBiieHrE B )KUIKOCTH U rase, bubmoteka [JOK
36 BBI3BAHHOE JEHCTBUEM CHIBI TSOHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo Teme «/laBiaeHne B bu6moreka [JOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
38 Coobmarommecs cocyabl bubmorexa [JOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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bubmoteka IJOK

39 r 7
FAPABIHICCIIH Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiiHeBoi
JKHUIKOCTHBIA HACcOC
41 ATmocdepa 3eMIl U TPUUUHBI €€ bu6mmotexa [IOK
CYILIECTBOBAaHUS https://m.edsoo.ru/ff0a2b5a
bubmioreka [IOK
42 B LA
ec Bo3ayxa. ATMocdepHoe aBIeHue https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmochepHOro 1aBacHHS. bubmorexa [IOK
OnbiT Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTh aTMOC(HEPHOTO JTaBJICHUS bubmorexa [JOK
OT BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmochepHoe bubmorexa [{OK
45
JTaBJICHHE Ha PAa3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no treme "
ATt™mocdepHoe naBnenue"
JlelicTBHE )KUIKOCTH U ra3a Ha
47 HOrPY>KEHHOE B HUX TEJIO bubmiorexa LIOK
by ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas paborta «OnpeneneHue
48 BBITaJI;KI/IBEIO 5171 CHUITBI eé)CTI][s 1701171 butamorexa [IOK
= de yrout https://m.edsoo.ru/ff0a33fc
Ha TEJIO, MOTPY>KEHHOE B )KUIKOCTH)
JlabopaTopHas paboTa o Teme
49 «HccmenoBanune 3aBUCUMOCTH Beca Bbu6moreka [JOK

Tesa B BOJIE OT 00BbEMa MOrpyKEeHH Ol
B JKMJIKOCTbh YaCTHU TEJIa»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
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50

IInaBanue Tea

bubmoteka IJOK
https://m.edsoo.ru/ff0a3a96

o1

JIabopaTtopHas pabora
"KoHcTpyHnpoBaHue apeoMeTpa Ui
KOHCTPYHPOBAHHE JIOIKU U
orpezenenne e€ rpy30noabEMHOCTH "

52

Pemenue 3aga4 o temam: «lIlmaBanue
CyaoB. BOSI[}’XOHJ'IaBaHI/Ie»,
«HaBJ’IeHI/Ie TBEPAbIX TCII, JKUJIKOCTEH
H ra3oB»

bu6moreka [JOK
https://m.edsoo.ru/ff0a3654

53

KontposnpHas paborta o reme
«/laBneHue TBEPIbIX TEN, JKUIAKOCTEN
U Ta30B»

54

Mexanunueckast pabora

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MoigocTts. EAMHUIBI MOIIIHOCTHA

bubmioreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccinenopanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM TIPU
noasbEMe 1o jectauie"

57

IIpocteie MexaHu3MBbI. Phryar.
PaBHOBecue cui Ha peryare

58

Poruaru B TeXHUKE, OBITY U IPHPOJIE.
JlabopaTopnas pabora «VccnenoBanue
YCJIOBHMI paBHOBECHS pPbIlYara»

0.5

bubmoreka IJOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3agay no teMe «Y ClIOBUS
paBHOBECHS phluara»

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a48a6

60

KoaddunuenT monesnoro neiictBus
Mexanu3ma. JlabopatopHas paboTa
«M3mepenne KIIJI HakIOHHOK
TJIOCKOCTHY

0.5

61

Pemrenue 3agau mo teme "PaboTa,
MoIHOoCTh, KIT/"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnunueckast OHCPIrus.
Kunernueckas 1 moTeHIIHaILHAS
OHCPIrus

bubmioreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXPAaHEHHUSI MEXaHUYECKOM
SHEPTrUu

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpPUMEHT 110 TEME
"DKcIepuMEHTaIbHOE OIpe/iesieHn e
W3MEHEHUS KHHETUYECKOU U
MOTEHIIMATbHON SHEPruu Mnpu
CKaTbIBAaHUHM TeJa 10 HAKJIOHHOU
mIockocTu"

65

KonTtponbshas pabota no reme «Pabota

N MOIIHOCTb. 9Hepr1/1;l»

66

PezepBHbiii ypok. Pabota ¢ Tekctamu
no tTeMe "MexaHndeckoe ABrKeHue"

bubmioreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o teme "JlaBiieHune TBEPABIX TEII,
>)KUIKOCTEN U ra30B"

bubmoteka IJOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIii ypok. Pabota ¢ Tekctamu
o Teme "Pabota. MomHoOCTS.
Dueprus"



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne Hdara nupposbIe
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKOW TEOPUH U UX OIBITHHIE 1 brbmorexa [TOK
P https://m.edso0.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Monenu TBEpAOrO, KUAKOTO U 1 bubmuotexa LIOK
ra3000pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OOBbsicHEeHNE CBOWCTB TBEPMIOTO,
4 KHJIKOTO U Ta3000Pa3HOT0 COCTOSTHUN 1
BEI[ECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYE€CKON TEOpUHr
5 Kpucra eckue U aMop(dHbIe Tena 1 bubmiorexa [OK
M CTaJUTMYEeCKIe U aMOpP(HBIE TeJT
P P https://m.edsoo.ru/ff0a5800
6 CmayuBaHue U KalWUIIPHOCTb. 1 bubmmoteka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe pacipeHue 1 cxxaTie 1 bubmorexa [TOK
p P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIEpaTyphl CO
8 CKOPOCTBIO TEIIJIOBOT'O ABH)KCHHUS 1
JaCTHI]
9 Buytpennsis sHeprus. CriocoObl 1 bubmotexa [JOK

W3MEHEHUS BHYTPEHHEN SJHEPT U1

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a5c60

bubmoteka IJOK

10 Bt enonepeaa i https://m.edso0.ru/ff0a6412
Ypoxk-koHpepennus "lIpakTuyeckoe

11 HUCTOJIb30BAHUE TEIJIOBBIX CBOWCTB bu6moreka [JOK
BEILIECTB U MAaTEPUAJIOB B LEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KoamyectBo TennoTel. Y aenpHas bubmotexa [JOK
TEMJI0OEMKOCTh https://m.edso00.ru/ff0a6976

13 VYpaBHEHUE TeI0BOro OangaHca. bubmuorexa LIOK
TennoobMeH u TemnI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas padora "HccinenoBanue

14 SIBJICHUS TETIOOOMEHA MpHU bubmoteka IJOK
CMEIIMBAHUU XOJIOJHON U TOpsUei https://m.edsoo.ru/ff0a6a98
BOJIBI"
Pacuer xonmuecTBa TEMIOTHI,

15 HE0OXOMMOTO JIJIsl HAarpEeBaHUs Tea U
BBIJICJIIEMOT'0 UM TIPU OXJIAXKICHUHU

16 JlabopatopHas padota "OmnpeneneHue bubmuorexa [JOK
yAEJIbHOM TENJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y AeNbHasl TeIioTa bubmmotexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpaEBaHUE

18 KPUCTAJUTMYECKUX Tell. Y IeJbHas bubmmorexa IIOK

https://m.edsoo.ru/ff0a71d2

TEIIOTA TJIaBJICHHUS

19 Jlabopatopnas padota "OmnpeneneHue bubmotexa [JOK

yYAEeIbHOM TENJIOTHI IUIaBJIEHUS Jbaa"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
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20

[TapooOpa3oBaHue U KOH/ICHCAIIUS.
Ucnapenue

bubmoreka IJOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nembHas Temnora
mapooOpa3oBaHUs U KOHJICHCAIUH.
3aBHCUMOCTh TEMIIEPATYPhI KUTICHUS
OT aTMOC(EpHOro JaBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxunocTs Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue OTHOCUTEIBLHOM
BJIAYKHOCTHU Bo3ayxa"

bubmioreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3ana4d Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

24

[TpuHIHUIBI pabOTHI TEIIOBBIX
nsurateneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHEIO CrOpaHus

25

KII{ TennoBoro asurarens. TenioBbie
JIBUTATENIM U 3alUTa OKPYKatoMIeil
cpenbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpPAaHEHHUsI U IIPEBPALLCHUS
SHEPTUu B TEIUIOBBIX MPOI[ECCax

27

[ToaroToBka K KOHTPOJIBHOW paboTe
1o TeMe "TenoBeic ABICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BemecTna"

bu6moreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpHas pabora 1o Teme
"TennoBrle siBIIEHNs. MI3MeHeHne
arperaTHbIX COCTOSTHUM BerecTBa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a740c
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Onextpuzauus Tein. JlBa poaa

29 IEKTPUUECKHUX 3aps/I0B
VYpok-uccinenoBanue "DneKTpu3anus

30 TeJI MHAYKLIUEH U TIpU
COMPUKOCHOBEHUU"
B3anmoneiicTBrue 3apsiKEHHBIX TEN. bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE MOJIE.

39 HanpskeHHOCTB 2JIEKTpUYECKOro bubmuorexa LIOK
nosist. [IpuHnun cyneprno3uuuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX MOJIEH
Hocurenu snekTpudecKux 3apsaoB.

33 DnemeHTapHbId 3apsia. CTpoeHue
aToma

34 [IpoBOHUKM U TUITEKTPUKU. 3aKOH bubmmotexa [IOK
COXpaHEHMS HJIEKTPUUECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3a1au Ha npuMeHeEHUE bubmioreka [IOK
CBOMCTB 3JIEKTPUYECKHX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUI TOK, YCIOBHS €T

36 cyliecTBOBaHMs. MICTOUHUKH bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOT0 TOKA

37 JlelicTBUS 3NIEKTPUUECKOT0 TOKA bu6amorexa [IOK

https://m.edsoo.ru/ff0a96b2

Vpok-uccinenosanue "JleiictBue

38 AJIEKTPUYECKOr0 MOJISi Ha MPOBOJHUKU

U AUDJIEKTPUKH"



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a96b2

DNeKTpUYEeCKUil TOK B MeTalljiax,

bubmoreka IJOK

39 JKUIKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JIJabopaTtopHast pabota

41 "N3MepeHue U peryImpoBaHUe CHIIbI 0.5 butamorexa [IOK

" https://m.edsoo.ru/ff0a8bd6é
TOKa
DNeKTpUYECKOe HallpsKEHUE.

42 BonsT™merp. JIabopaTopuas pabora 05 bubmuorexa [JOK
"N3MepeHue u perympoBaHue https://m.edsoo.ru/ff0a9el4
HarnpsokeHus"

43 ConpoTuBiieHHE TPOBOIHHUKA. bubmmorexa [IOK
VYienbHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCUMOCTh

44 3IEKTPUYECKOT0 CONPOTUBIICHUS 1 bubmotexa [JOK
MIPOBOJIHUKA OT €ro JUIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHs U MaTeprana"
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma Ji1s ydacTka butamorexa [IOK

https://m.edsoo.ru/ff0aad4a
LeMnH
JlabopaTtopHas pabota "MccnenoBanue
3aBUCHUMOCTHU CHUJIBI TOKA, UAYIIETO
46 4yepe3 pe3ncCTop, OT COMPOTUBIICHUS 1 bubmmorexa IIOK
https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsDKeHUs Ha
pe3uctope"
47 ITocnenoBarenbHOE U apaenbHOE

COCIUHCHUA ITPOBOAHHUKOB



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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JlabopaTopnas padora "[IpoBepka
MpaBHJIA CIIOKEHUS HATTPSHKEHUH Tpu

Bbu6moreka [JOK

48
MOCJIEA0BATEIbHOM COCIUHEHUN BYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlabopatopnas pabora "[IpoBepka
49 IIpaBUJjIa ISl CUJIBI TOKA IIPU bu6immoreka IIOK
MapajuieIbHOM COEINHECHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3ama4y Ha mpUMeHeHUE
50 3akoHa OMa U1 pa3InyHoro Bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHHUSI TPOBOJHIKOB
51 PaGoTa 1 MOIITHOCTB JIEKTPUIECKOTO bubmorexa [JOK
Toka. 3akoH [[xoymnsa-Jlenna https://m.edsoo.ru/ff0ab124
JIabopaTtopHas pabota "Omnpenenenue
52 a60TF;,1 u II:/IOH_IPII)OCTI/I 3neKTpnquK0ro bubmrorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUIECKUE [T U TOTPEOUTEIH
53 ANIEKTPUYECKOW SHEPTHH B OBIT bubmorexa [JOK
P P v https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroToBka Kk KOHTPOJIbHOW paboTe
10 TeM€ "DJIEKTPUYECKHE 3apsIlIbl.
54 3apspKEeHHBIE Tella U UX butamorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoeicTBus. [1ocTOSHHBIH
AIEKTPUYECKUN TOK"
KonTtponbshas pabora o reme
55 "DnekTpudyecKue 3apsabl. 3apsSKECHHbIC bubmotexa [JOK

TEJa U UX B3aUMOJEH CTBHS.
[locTosAHHBIN MEKTpUUECKUH TOK"

https://m.edsoo.ru/ff0abea8
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56

ITocTossHHBIC MaTHUTHI, UX
B3aUMOJIENCTBH E

57

Ypok-uccinenosanue "MU3ydyenue
OJIEW TOCTOSIHHBIX MArHUTOB"

bu6moreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nose. MarautTHoe 1oJje
3eMIIH U €ro 3HaYEeHUE I KU3HN Ha
3emiie

bubmioreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT Dpcrena. MarautHoe mose
3IEKTPUYECKOro TOka MaruutHoe
T0JI€ KaTYIIKHA C TOKOM

bu6moreka [JOK
https://m.edsoo.ru/ff0acld?

60

[IpumeHeHne 2IeKTPOMAarHUTOB B
texHuke. JlaboparopHas padbora
"N3yuenue qeicTBUS MAarHUTHOT O
T0JIs1 Ha MIPOBOJIHUK C TOKOM"

0.5

bubmoteka IJOK
https://m.edsoo.ru/ff0ac74a

61

BHCKTPOI[BI/IFEITCJ'IL ITOCTOSHHOI'O TOKA.

Hcnons3oBaHue 37eKTpoABUTaTENCH B
TEXHUYECKHX YCTPOHCTBAX U Ha
Tpancnoprte. JlaboparopHas pabora
"KoHcTpynpoBaHue 1 n3ydeHue
paboTHI ANIeKTpoABUTATENA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apanes. 3aKoH
3JIEKTPOMarHUTHOM UHIYKIIMH.
ITpaBuio Jlenna

63

Onexrporenepatop. Criocoos!
MTOJIYYCHHUSI DJICKTPUUECKONH IHEPTUH.
DNEKTPOCTAHIINU Ha BO30OHOBIISIEMBIX
WUCTOYHHUKAX SHEPTrUU



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

[ToaroroBka K KOHTPOJIBHOM paboTe

64 1o TeMe "DIIEeKTpUYecKue u 1
MAarHUTHBIC SABJICHUS"
KonTtponbsHas paborta o reme
65 "DJIeKTpUYECKHEe U MAaTHUTHBIC 1 bubmorera IJOK
Tp" https://m.edsoo.ru/ff0ach14
SIBJICHUS
PesepBHbIii ypok. PaboTa ¢ TekcTamu bubmuotexa [JOK
66 1
no teMe "TennoBble siBeHUA" https://m.edsoo.ru/ff0acc5e
Pe3epBubiii ypok. Pabota ¢ Tekctamu
67 110 TeMe "[10CTOSIHHBIN 2IEeKTPUIECKUN 1 butamorexa [IOK
| https://m.edsoo.ru/ff0acdc6
TOK
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1
1o Teme "MarHuTHbIe SBICHUSA"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KosauyecTBo yacoB DJIEKTPOHHbBIE
[]
Jrj;-n Tema ypoxa Bcero Kourpoaruere | Mpakrueckue fl[:;:e]-ll/lﬂ :)Iggjal;zl;:fenbnme
padoThI padoThI pecypesI

1 MexaHHnuecKoe IBUKEHHUE. 1
MarepuranbHas TO4Ka

5 Cucrema otcueta. OTHOCHUTEIILHOCTD 1 bubmoteka [JOK
MEXAHUYECKOI'O ABYKEHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMOJIMHENHOE 1 bubmuotexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE PAMOIMHENHOE

4 nBmxeHue. CpeaHss 1 MrHOBEHHAS 1
CKOPOCTH

5 [IpsimonuHelHOe PaBHOYCKOPEHHOE 1 bu6mmotexa [IOK
JBH)KEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPAMOIMHEHHOT O

6 PaBHOYCKOpPEHHOT0 ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopartopHas pabota "Onpenenenue

7 ycxoseﬂmrl) TCJ'I;) npu paBHOI})’CKopeHHOM 1 1 bubmmorexa [OK

. " https.//m.edsoo.ru/ff0adb18

JBIDKEHUU 10 HAKIIOHHOM TIOCKOCTH

8 CobOonnoe nagerue teil. OmnbIThL 1
lanunest

9 PaBHOMEpHOE IBM>KEHHE 1O 1 bubmuorexa [IOK

okpyxHocTH. [lepuoa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JInHelHas U yriioBas

CKOpPOCTH
10 I{eHTpOCTpEMUTENBHOE YCKOPEHUE
11 I1epBerii 3akoH HeroTOHa. BekTop cuisl ]stlfgglpllr%?:;(;ggf:mae 612
12 Bropoii 3akon HeroToHAa. bubmorexa L{OK
PaBHozeiicTByIOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmorexa [IOK
Cynepro3unus CUiI https://m.edsoo.ru/ff0ae982
14 Peuienre 3a1a4 Ha MpUMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka E;f;;;fg;gg}; 0aeca?
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpeiis https:// m.edsogru/fanﬂSS
19 Pemenune 3amau mo Teme «Crita bubmotexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlabopaTopnas pabora "Onpenenenue bubmorexa [JOK
KO3 (pPUIMEHTa TPEHUS CKOJIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemenne 3aga4 mo teMe "3aKOHBI BuGmiorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuia TSDKECTH U 3aKOH BCCMHUPHOI'O

bu6moreka [JOK

22 TATOTEHHsI. Y CKOPEHHE CBOOOIHOIO
P A https://m.edsoo.ru/ff0af044
naJeHUs
VYpok-koHpepeHuus "JBrxeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). 'anaktuxu"
Pemenune 3amau no teme "Cuia
24 TSOKECTH M 3aKOH BCEMHUPHOT'O bubamorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

95 IlepBas kocMuYecKast CKOPOCTb. bubmuotexa LIOK
HeBecomocTs 1 neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOIl TOUKH.

26 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubmoteka IJOK
TBEPAOTO TeJa C 3aKPEIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHnT cuibl. LleHTp TsxecTn

28 Pemenune 3amad mo temMe "MoMeHT bubmioreka [IOK
cuibl. LlenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIbHOI paboTe Mo

29 TeMe "MexXaHu4ecKOe ABUKEHUE bubmorexa LHOK

N ., ' https://m.edsoo.ru/ff0b0408
BzaumogpeiictBue Ten
KonrtposnpHas pabora 1o reme
30 "MexaHU4YEeCKOE IBHIKCHHE butmmorexa [IOK
N A ) ’ https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynec tena. Mmnynbe cuitel. 3ak0H
Bbu6moreka [JOK
31 COXpaHEHUs UMITyJbca. YIPYroe u

HEYNPYroe B3auMO/IeiCTBHE

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenne 3aga4d mo teMme "3akoH

bubmoreka IJOK

32 COXpaHEHUs UMIyJbca" https://m.edso0.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeaktuBHOE
JBUJKEHUE B IPUPOJE U TEXHUKE"
bubmioreka [IOK
34 Mexanndeckasi paboTa ¥ MOIITHOCTh https://m.edsoo. ru/f0b0a8A
35 PaGoTa CHIIBI TSDKECTH, CUIIBI bubmioreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTtopHas pabota «Onpenenenue
36 paboTHI CHIIBI TPEHHUSI IPU
pPaBHOMEPHOM JABM)XCHHUH TeJNa 0
TOPU30HTATBHON MTOBEPXHOCTH
37 CBs13b HEpPruM U paboTHI.
IToreHumanbHas 3HEprus
38 Kunernueckas sneprus. Teopema o bubmoteka IJOK
KMHETUYE€CKON SHEPIrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS YHEPTUU B
MEXaHHUKe
JlabopaTopHas pabora «M3yueHue bubmuotexa [JOK
40
3aKOHA COXPAHCHHS DHEPTUM» https://m.edsoo.ru/ff0b12fe
A1 KomebatenpsHoe IBHKCHUE U €TI0 bubmoteka [JOK
XapaKTEepPUCTUKU https://m.edso0.ru/ff0b1858
42 3aTyxaroiue KoneOaHusl. bubmmorexa [{OK
BreinyxeHHbIe KosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTu4ecKkuii 1 NpyKUHHBIN

MAasaTHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanme «3aBUCUMOCTh
nepuoja KoiaebaHu OT )KEeCTKOCTH
MPYKUHBI U MACCHI TPy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienne s3HEeprum npu
MEXaHUYECKUX KOJeOaHUIX

46

JlaboparopHas pabora «OnpenesneHue
4acTOTHI U NepuoAa KonedaHun
HPY>KUHHOTO MasTHUKA)

bubmioreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCHMOCTH IEPHOAa KOIeOaHun
rpysa, MOJBEIIEHHOI 0 K HUTH, OT
MAacCHhI I'py3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexananueckue BoaHbI. CBolicTBa
MeXaHW4YEeCKUX BOJIH. [IpoonbHbIE U
MOTEPEYHBIE BOJIHBI

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepeHuus "MexaHudyeckue
BOJIHBI B TBEpOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnpoctpanenune u oTpaxkeHue
3ByKa

51

VYpok-uccrnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
qJacTOTEL"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

VYpok-koHbepeHus "YIpTpa3ByK u
MH(Pa3BYyK B MIPUPOJE U TEXHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

o4

[TonroToBKa K KOHTPOJILHOW padboTe 10
Teme "3aKOHbI COXpaHEHUS.
Mexanudeckue koeOaHus U BOJHBI"

bu6moreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbsHas pabora o Teme "3aKoHbI
coxpaHeHusi. MexaHn4ecKkue
KoJieOaHUs U BOJIHBI"

56

SHCKTpOMaFHI/ITHOC II0JIC.
SHCKTpOMaFHI/ITHBIe BOJIHBI

bubmioreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

VYpok-koHpepennus "[lkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30oBaHUE 3K TPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBsI3U"

bubmoteka IJOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
MOMOIIEI0 MOOHJTLHOTO TenedoHa"

bu6moreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3ala4 Ha OIMpCACICHUC
YaCTOThI U JJINHBI BJICKTpOMaFHHTHOfI
BOJIHBI

61

BHCKTpOMaFHI/ITHaﬂ IprupoJa CBCTa.
CKOpOCTb cBeta. BonHoBEBIE CBOMCTBA
CBCTa

bu6moreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Ucrounuku cBeta. [IpsimonvneitHoe
pacnpocTpaHeHue CBeTa. 3aTMEHUS
Connua u Jlynst

bu6moreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KEHHs CBETa. 3epKaia.

bu6moreka [JOK

63 Pemienne 3aay Ha nmpuMeHEHHE 3aKOHA
A P https://m.edsoo.ru/ff0b38c4
OTpaKeHHUs CBETa
64 [Ipenomnenue cBera. 3aKoH bu6mmotexa [IOK
MIPEJIOMJIEHHS CBETa https://m.edsoo.ru/ffOb3aea
[TonmHOe BHYTpEeHHEE OTpaKEHHUE CBETA.
65 Hcnosb30BaHre MOJHOTO BHYTPEHHET O butamorexa [IOK
yip https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUS B ONTHYECKUX CBETOBOJIAX
JlabopaTopnas pabora "VccnenoBanue
66 3aBUCUMOCTH YTJIa TPETOMIICHUS
CBETOBOTO JIy4a OT yrIJia maJeHus Ha
rpasuiie "Bo3ayx-cTekyio""
Ypoxk-koHpepenuus "Vicmons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS CBA3b"
bu6mmoreka [JOK
68 Jluazel. OnTHYeckas cuia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bu6moreka [JOK
69 [TocTpoeHne N300paKeHUIA B JIMH3aX
P £ https://m.edsoo.ru/ff0b444a
JlabopaTopnas pabora "Onpenenenue
70 ok IC)HOFI; aCSTOﬂHI/Ifl " oimqecxoﬁ butamorexa [IOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTMH3BI
71 Ypok-koHpepernus "OnTruueckue bubmorexa [IOK
JIMH30BBIE MTPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubmorexa [JOK
72 I'na3 kak onTuyeckas cuctema. 3peHue 1

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koHpepennus "JledekTol 3peHusl.

73 Kak coxpanuts 3penue"
Paznoxxenue 6enoro cBera B CIEKTP.

74 OnbiTel HetoToHA. CrioxkeHue bubmotexa [JOK
CHEKTpalbHBIX BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopHas pabora "OnbITH 11O
pa3nokeHuto 0eoro cBeTa B CIEKTpP U

75 BOCIHPUSATHIO I[BETA NIPEAMETOB MPU UX bubmmorexa [IOK

https://m.edsoo.ru/ff0c0e2a
HaAOJIIO/ICHUH Yepe3 LIBETOBbIE
bunbTph"
VYpok-npaktrkyM "BoJiHOBBIE CBOMCTBA

76 CBeTa: qucnepcus, uHTepdepeHuus u
nudpakmms"”

77 OmnbiTel Pe3epdopaa u rmianerapHas bubmoteka IJOK
MOJIEIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa
HcnyckaHue U IOTIIOIEHNE CBETA

79 aroMoM. KBanThl. JInHeuaTeie bubmorexa TIOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI

80 VYpok-nipaktukyM "Habmonenune bubmorexa [IOK
CIIEKTPOB UCIyCKaHUA" https://m.edsoo.ru/ff0c1550

81 PamnoakTUBHOCTE U €€ BUJIBI Bubmorexa HOK

https://m.edso0.ru/ff0c1672

82 Ctpoenue atomHoro sigpa. Hykionnas bubmorexa [JOK

MO ECIb

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

83 PajnnoakTUBHbBIE TPEBPAIICHUS. bubmmorexa [{OK
H3oTomnsl https://m.edsoo.ru/ff0clal4

84 Pemenue 3amaq mo Teme: bu6moreka [JOK
"PagnoakTUBHBIE ITPEBPAILICHUS " https://m.edsoo.ru/ff0clb4a

85 ITepuon nonypacnana
VYpok-koHpepeHus "PagnoakTHBHBIE

86 Hfﬂyqeﬂm({b Bipnpone, MEIUIIHE, bubmiorexa LIOK

| https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 cox;)aHeHIE;I 3aps10BOr0 U MaccoBOro Bubmoreia LIOK
https://m.edsoo.ru/ff0c1c58
qucen

88 OHeprus CBs3M aTOMHBIX siaep. CBs3b bubmorexa [JOK
MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenne 3amau o teme "Snepuoie
peakiuu"

90 Peakuuu cuHTE3a U IEIEHUS SEP. bubmotexa [JOK
Hcrounnku sueprun ComHIa U 3B€31 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "Anepuas

91 sHepretuka. JleicTBrs paguoaKTUBHBIX
W3JIy4EHHUU Ha KUBBIEC OpPraHUu3Mbl"

[ToaroroBka K KOHTPOJIbHOI paboTe Mo

92 TeMe "DJIEeKTPOMarHuTHOE ToJIe. bubmotexa [IOK
DNIeKTpOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ ABIEHUS"

93 KonTtponsHas pabora o reme

"DneKTpOMarHuTHOE IoJe.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIEKTPOMAarHUTHHIE BOJIHBI.
KBauroBrie saBiaeHusa"

[ToBTOpenue, o600IICHHE.

bu6mmoreka [JOK

94 JlabGopaTopHbIie pabOTHI IO KypC
" P pv P | pey https://m.edsoo.ru/ff0c245a
BzaumogeiictBue Ten
[ToBTOpenue, o6o0uIeHue. Pemenne
95 ACUETHBIX U KaUeCTBEHHBIX 33724 MO Bubmoreia LIOK
P " " A https://m.edsoo.ru/ff0c2572
Tteme "TenoBbie MpoIeccsl
[ToBTOpenue, o600uieHue. Penenne
bu6moreka [JOK
96 pacUYETHBIX M KaYEeCTBEHHBIX 33124 110
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TernoBbIx aeurareinei”
[ToBTOpeHue, obo6IIcHNE. PenieHne
97 ACUETHBIX U KaUeCTBEHHBIX 337124 MO bubmmorexa [IOK
P \ f'l https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anexkTpoycTaHOBOK
[ToBTOpenue, o6o0IICHHE.
98 JlabopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
IToBTOpenue, o600uieHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI brbmorexa [TOK
" https.//m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
[ToBTOpenue, o6o6meHune. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o6o6meHune. Pabora ¢
" bubmuotexa LIOK
101 TekcTamu 1o Teme "CBeToBbIe

sIBJICHUA "

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IToBTOpenue, o0o6meHune. Pabora ¢

102 TekcTaMu 1o Teme "KBanroBas u 1
sanepHas puszuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOIT'PAMME







YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
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