MHUHUCTEPCTBO NMPOCBEIEHUS POCCUUCKOW ®EJEPALIUA
MuuucTtepeTBo obpazosanns CeepaloBCcKol 06aacTH
OpraH MeCTHOro CaMOyNpPaBACHUS
"¥Ynpasneunune odpazoanun Kameunck-Ypaanckoro ropoackoro okpyra'
MyHuuunaabLHoe aBTOHOMHOE 0011e00pa3oBaTe/bHOE YUpeKAeHne
Jinueii Ne 10

PACCMOTPEHO COFrJTACOBAHO YTBEPXAEHO

HA MEAArornLecKxom COBeTe M. ekropa no YBP ‘;‘ y HED “peKTOpa
Jlnues NelO /0.B.Knokosa <% TRaifesy You
MPOTOKOJ ot 31.08.2026r. 9 /H.B.lOkauesa

Nt «31» asrycTta 2026r, ; “eRATEHDOr. Nel88-0n

5 7,

“s, q'ﬁl" PNIK
2, ",L'xaukf\ AN S
I * v

Yodol v o

Pl
t’”ﬂ
323 guasng

PABOYASA MNPOIPAMMA
(1D 11777231)

yuebHoro npeamera «®usuxa. baszosbiii yposeHb»

ana obyuarwnxca 7-9 knaccos

Kamenck-Y panbcknit 2026 roa




HHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o (u3MKEe HA YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHWH U TpeOOBaHUN K pe3yjbTaraM OCBOCHMsS Ha
0a30BOM YpOBHE OCHOBHOI 0Opa3oBaTreNbHOW MPOrpaMMbl, MPEACTABJICHHBIX B
dI'OC 00O, a Takke ¢ yuéToM (penepanbHOi paboueii mporpaMMbl BOCIIMTAHUS U
Konuenuuu npenogaBanust yueOHOro npeamera « ODu3nkay.

[Iporpamma 1o (u3MKE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHus
COCTaBJICHA HA OCHOBE MOJIOKEHWH M TpeOOBaHUil K pe3yjibraraM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 0Opa3oBaTreNbHOW MPOrpaMMbl, MPEACTABJICHHBIX B
dI'OC 00O, a Takke ¢ yueToM (penepanbHOi paboueii mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUM MPENnoAaBaHus yueOHOro npeamera « Duznkay.

Copepxanne mporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOIIUXCS M OPraHu3alui0 HU3Y4YCHUs
(GU3MKN Ha JAEATEIbHOCTHOW OCHOBE. B mporpamme mo (pU3MKe YUUTHIBAIOTCS
BO3MO>KHOCTH Yy4eOHOro mnpeamera B peanusanuu tpeboanuii OI'OC OO0
TUIAHUPYEMBIM JIMYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEXKIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYUYHBIX YUEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOTI'O 00IIIEr0 0OPa30BaHUSI.

[Tporpamma no (pu3KKe yCTaHABIMBACT pacrnpeacicHue yueOHOro Marepuaia
1o rojaM oOydeHus (IO Kjaccam), MPeIaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUEHUS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHSI MPEAMETHOTO COJACPKAHUS U
y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yUarOIUXCsl.

[Tporpamma mo Qusuke paszpaboTaHa C UENbI0 OKa3aHUS METOAMYECKON
MOMOILM YYUTENIO B CO3JaHUU paboveii mporpaMMBbl 10 y4eOHOMY MPEIMETY.

Dduzuka SBJISIETCS CUCTEMOOOPA3YIOLIMM JIJIsl ECTECTBEHHOHAYYHBIX YYEOHBIX
OPEIMETOB, MOCKONbKY (U3NUYECKUE 3aKOHBI JIE)KaT B OCHOBE MPOLECCOB U
SBJICHUM, W3Y4YaEMbIX XUMHUCH, OHOJIOTHEH, acTpOHOMHMEH U  (PU3HYECKON
reorpagueil, BHOCUT BKJIQJ B €CTCCTBEHHOHAYUYHYIO KApTUHY MUpA,
npeaocTaByiseT HauOosee sCHble O0Opa3libl MPUMEHEHWS HAyyHOro METoja
MO3HAHUS, TO €CTh COCO0a MOMYyUEHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 33/a4 (PU3UYECKOTO 00pa3oBaHUsl B CTPYKTYpE OOIIEro
oOpa3zoBaHusi COCTOMT B (POPMUPOBAHUM E€CTECTBCHHOHAYYHOH TPAMOTHOCTH H
UHTEpeca K HAyKe y 00yYarolmxcs.

Uzyuenne (¢u3nkn Ha Oa30BOM ypOBHE NPEANONiaracT OBJIAJCHUE
CIICAYIOUIMMUA KOMIETCHTHOCTSAMH, XapaKTePU3YIOUIMMKU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

HAYYHO OOBSCHSTH SIBJICHUS,
OLIEHUBATh U MOHUMATh 0COOCHHOCTH HAYUYHOTO UCCIICIOBAHUS;



UHTEPNPETUPOBATh JaHHbIE W MCMOJIb30BAaTh HAyUHbIC JOKa3aTeinbCcTBA IS
NOJTYYEHHUS BHIBOJIOB.

Ilenn w3ydeHuss (PU3MKM HA YPOBHE OCHOBHOrO O0OIIEro 00Opa3oBaHUs
OMpENENiCHbl B KOHUEMIMU MpenojaBaHus ydyeOHOro mnpeamera «Dusuka» B
oOpazoBaTenbHbIX —opranusauusix Poccuiickoit ®Denepanuu, peanu3yroumx
OCHOBHBIE 001IE00PAa30BATEIbHBIE TPOTPAMMBI.

Llenn u3yueHus: PU3NKH:
npUOOPETEHUE MHTEpPECa U CTPEMJICHHUS OOYYAIOIIMXCS K HAyYHOMY H3YYEHHUIO
OPUPOABI, PA3BUTHE WX UHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTENH;
pPa3BUTHUE TMPEACTABICHUNA O HAy4yHOM METOAC TO3HaHUS U (OPMHUPOBAHUE
UCCJIE0BATENBLCKOTO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;

(GOpMHpPOBAaHME HAYYHOTO MUPOBO33PEHUSI KakK pe3yjibrarta W3yueHHs OCHOB
CTPOCHUSI MATEPUU U (PYHAAMEHTAILHBIX 3aKOHOB (PU3UKH;

dopMHUpOBaHME TPEACTABICHUNA O ponu (U3MKM Ui Pa3BUTHsL  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

Pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX c(epax Oyayuied mpodecCHOHAIBHON
JESATEIILHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOJArOTOBKA K AANbHEHIIEMY OOYyUYEHHUIO B
ATOM HAINpPaBJICHUH.

JlocTiKeHHe ATHX LeNeld mporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o0mero o0pazoBaHus 00ECIEYNBAETCS PEIICHUEM CIICAYIOIIMX 3a/1a4:
npuoOpETEHUE 3HAHUI O JAMCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUUYECKHUX,
TETUTOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npUOOPETEHUE YMEHWI ONUCHIBATH W OOBACHATH (PU3UYECCKUE SBICHUS C
UCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHU;

OCBOCHUE METOJOB PEIICHUs MPOCTEHIIMX PACUETHBIX 3a7ay C MCHOJIb30BAHUEM
$U3NUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;
pa3BUTHE YMEHUIM HaOM0JaTh MPUPOJHBIE SBJICHUS M BBIMOJHATH OIBITHI,
nadopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE UCCIICOBAHUS C MCIOJIb30BAHUEM
U3MEPUTENTBHBIX MPUOOPOB,;

OCBOCHUE MPUEMOB PabOTHI ¢ HHPOpMaLUEH PU3MUECKOTO COAEPKAHUS, BKIHOYast
UHPOPMALIMIO O COBPEMEHHBIX TOCTHXKCHUSX (U3UKH, aHAM3 U KPUTHUYECKOE
OLICHWBAHWE UH(OPMALUH;

3HAKOMCTBO €O c(epamMu MNpodheCcCUOHANIBHONW ACITEIBHOCTH, CBSI3aHHBIMU C
(U3UKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKCHUSIX
(U3NYECKO HAyKH.

OO01wee 4yncio 4acoB, pEKOMEHAOBAHHBIX IS U3YUYCHUS (PU3UKH HA OA30BOM
ypoBHE, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIEN0), B 8 Kimacce — 68
yacoB (2 uyaca B Hemento), B 9 kmacce — 102 daca (3 waca B HEACIIO).



[Ipennaraemplii B mporpaMme no GU3MKE MEpPeUeHb JadOPATOPHBIX padoT U
OTBITOB SIBISIETCSI PEKOMEHIATENBHBIM, YUUTEND AEIACT BBIOOpP MPU MPOBEIACHUU
71a00oparopHbIX PAdOT W ONBITOB C YYETOM WMHIMBUIYAJIbHBIX OCOOCHHOCTEH
o0yvaromuxcsl, CUCKa SKCIEPUMEHTAIIBHBIX 3aJaHWi, MpeasaracMbiX B pamKax
OCHOBHOT'0O FOCYIapCTBEHHOI0 3K3aMEHA M0 (PU3HUKE.



COAEPKAHUE OBYYEHUA

7 KIIACC
Du3nka u €€ poJib B MO3HAHHH OKPYKAIOLIEr0 MUPA.

Odusrka — Hayka o npupone. SBiaeHus npupoibl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckre BEIWUYMHBL M3MepeHne (PU3MYecKuX BeNUUYMH. DU3NUYECKUE
npuOopsl. [TorpemHocTs u3MepeHnii MexIyHapoIHas CUCTEMA €IMHMIL.

Kak (¢m3uka u [Opyrue €CTECTBEHHbIE HAyKW H3YYalOT MPUPOLY.
EcTecTBEHHOHAYUHBI METON TO3HAHWs: HAOMIOACHHE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
HaOM01aEMOT0 BJICHUS. OnKrcaHne (PU3NUECKUAX SBICHHIA ¢ TOMOLIBEO MOJENICH

Hemoncmpauuu.

MexaHu4eCcKue, TEMIOBBIE, IIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUSI.
duznveckre npUOOPBl KW OPOLEAYpPA NPSIMBIX H3MEPEHUH AHAJIOrOBBIM W
U (POBBIM MPUOOPOM.

Jlabopamopnuvie pabomut u onvimeol.

Onpenenenue UeHbl ASTEHUS KAl K3MEPATEIBHOTO TPUOOPA.

H3mepenne paccTOAHMINA.

H3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Onpenenenue pa3MepoB MAJIBIX TEII.

H3mepenne temneparypsl NPy MOMOIIMA >KMAKOCTHOTO TEPMOMETPA M JATYMKA

TEMIIEPATYPHI.

[TpoBeneHne UCCIENOBAHUS 110 MPOBEPKE TMIOTE3BL JAIBHOCTh MOJETA IHAPUKA,

NYIIEHHOTO TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIBILE BBICOTA MyCKA.
IlepBOoHaYa/IbHBIE CBEICHUSI O CTPOCHUM BelEeCTBA.

CrpoeHHe BeEIIECTBA: arOMBl W MOJEKYJB, KX pa3sMmepbl. OmbITHI,
JOKA3bIBAOMIME JUCKPETHOE CTPOECHUE BELIECTBA.

JIBwokeHue dactui BemecTBa. CBA3b CKOPOCTH JBMJKEHHS YacCTHLl C
temneparypoil. bpoyHoBckoe newkenue, audpdysus. BzaummopeiicTBue vacThil
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

Arperarsble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(KPHCTAJUIMYECKUX) TeJ. B3auMOCBS3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJISIPHBIM CTpocHUuEM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUMA BOIBI.

Hemoncmpauuu.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.

Habmtonenue nuddysuu.

HaGnronenne spneHuii, OOBACHSAIOIIMXCA MPUTSHKCHHEM WM OTTATKMBAHHEM
YaCTHL] BELIECTBA.



Jlabopamopnuvie pabomut u onvimeol.

OneHka quaMeTpa aToMa METOJIOM PSJIOB (C UCMOIb30BaHuEM (poTorpaduii).

OnbITE O HAOTKOACHHUIO TEMJIOBOIO PACIIMPEHHUS Fa30B.

OnbITEL MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.
JIBH:KeHHME ¥ B3aMMOACHCTBHE TeJI.

MexaHnueckoe ABM)KCHHME. PaBHOMEPHOE W HEPAaBHOMEPHOE JIBHYKEHHUE.
Ckopoctb. CpentHssi CKOPOCTh MPW HEPABHOMEPHOM JBWXKEHMH. Pacuer mytu u
BPEMCEHHU JIBUKCHHSI.

SIBnenne wHEpUMW. 3aKOH WMHEpPUMH. B3auMoAciCTBHE Tell Kak NpUYMHA
W3MCHEHUS CKOPOCTH MABWKCHHS Tell. Macca Kak Mepa WHEPTHOCTH TeEla.
[TnotHOCTE BemiecTBa. CBS3b IMJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B ECIAWHHIIC
o0BbeMa BEILIECTBA.

Cuna KaK XapakTepUCTHKA B3auMOJCHCTBUS Ten. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIUBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U CHUJIA
TspkecTr. CHila TshKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CroxeHne
CWJI, HAIPABJICHHBIX 0 OJHOW mpsMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHre B MPUPOJE U TEXHUKE.

Hemoncmpauuu.

HaGnronenne MeEXaHNYECKOTO IBHYKEHUS TENA.

H3mepenue CKkOpoCTH MPSMOIMHEHHOTO JBU>KCHUS.
HaGnronenune siBleHHs MHEPLIVH.

HaGnronenne n3MeHeHus: CKOPOCTH MTPH B3aUMOICHCTBUM TETT.
CpaBHEHME MAcC IO B3aMMOICHCTBHUIO TEIL

Cno>keHue CHJl, HAITPABJICHHBIX 110 OJHOM TIPSAMOMA.

Jlabopamopnuvie pabomut u onvimeol.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBUKEHUS (IIApUKA B KUJKOCTH, MOJIEIH
AIEKTPUYECCKOTO aBTOMOOWMJIS M TaK JaJiee).
Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUsT OPyCKa WU MIAPUKA 10 HAKJIOHHOM
TJIOCKOCTH.
Onpenenenne IOTHOCTH TBEPAOTO TENA.
OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSKEHUS (AeopMaLviu) MPYy>KUHBI
OT IPUJIOKEHHON CHUJIBI.
OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI TPEHHUS CKOJIBKEHUS OT BECA TENa
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHue TBEPABIX TeJI, })KUAKOCTEH U ra3os.

JaBnenne. CnocoObl YMEHBIICHUS U YBEJIMYEHUS NaBIcHUS. JlaBlicHUE rasa.
3aBUCUMOCTh JaBJICHHs raza OT oObema, Temreparypel. llepenaua maBneHust
TBEPABIMU TEJIAMH, KHIKOCTAMU W Ta3zamu. 3akoH [lackans. [IneBmarnueckue



MalIMHbL. 3aBHUCHMOCTH JABJIEHUS KUAKOCTH OT TIyOWHBL ['MapocTaTHUeCKuid
napaaokc. Coobwmaromuecs: cocyabl. [ MapaBIMUEeCKue MEXaAHU3MBI.

AtMocepa 3emim u atMocepHOE naBiacHUE. [IpUUHMHBI CyIIECTBOBAHUS
BO3AyIIHOW o0onmouku 3eman. OnwiT Toppuuemum. M3mepeHue armocgepHOro
JABJICHUsS. 3aBUCUMOCTb aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HAJ YPOBHEM MOPSL.
[TprGopsl Anst UI3MEPEHHs aTMOCPEPHOTO NABIICHUSI.

JleficTBUE JKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TENO. BrITalikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lmaBanue Ten. Bo3ayxonnaBaHue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS I'a3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs JKUAKOCTBIO U Ia30M.

CooOmaromuecs cocy/ibl.

I'mapasanyeckuii mpecc.

[TposiBrieHME NEHCTBUS aTMOC(EPHOTO TABICHMSI.

3aBUCUMOCTh BBITAJIKMBAIOUICH CWIIbI OT 00OBEMA MOTrPY>KEHHOM YacTW Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BHITAIKMBAKOLIEN CUITBI BECY BEITECHEHHON JKUIKOCTH.

YcenoBue MiiaBaHus TN IJIABaHWE WIIM IIOIPYKEHHUE TeJI B 3aBUCUMOCTHA OT
COOTHOLLIEHH TUIOTHOCTEN TeJa U JKUIKOCTH.

Jlabopamopnuvie pabomut u onvimeol.

HccnenoBanne 3aBHCHMOCTM Beca Tela B BOAEC OT OOBEMA MOrPY>KEHHOW B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue BBITAIKMBAKOIIEH CHIIbI, NCHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
YKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOLICH CHJIBI, AEHCTBYIOLIEH HA TEIO B
JKUJKOCTH, OT MaccChl TeNa.

OneITHI, IEMOHCTPUPYIOILME 3aBUCUMOCTh BBITATKABAKOLIEH CHJIIbI, ACHCTBYIOLIEH
HA TENO B XKUAKOCTH, OT 00bEMA MOTPYKEHHOM B >KMIAKOCTH YacTH TeNa U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKA U ONPEHCIICHUE €€
Irpy3000bEMHOCTH.

PaGoTa u MOIIHOCTH. JHEPrUsi.

Mexanuveckas padota. MOIIHOCTb.

[TpocTeie MexaHW3MBbIL: pblyar, OJIOK, HAKJIOHHAs MJIOCKOCTh. [lpaBuio
paBHOBecHs pelyara. lIpuMeHeHuWe mpaBWjia pPABHOBECHS phlyara K OJOKY.
«3onmotoe mpaBwiioy MexaHukd. KosdduumeHt mone3Horo neicteusa (najiee —
KIIJ1) npoctbix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY H TEXHHKE.



Mexanudeckas odHeprus. KuHeTHMYecKas M NOTEHUMAIbHAS DHEPrUs.
[IpeBpanieHue 0OHOrO BUAA MEXAHUYECKOW SJHEPrUU B IPYroil. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

IIpuMepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie pabomut u onvimeol.
Onpenenenne pabOTBl CHJIBI TPEHUS MPUA PABHOMEPHOM JABWKEHUM Tella MO
TOPU3OHTAIBHOM ITOBEPXHOCTH.
HccenenoBanue ycinoBui paBHOBECHUS pblyara.
Hszmepenne KII/] HaKIIOHHOMN MJTIOCKOCTH.
H3yueHune 3aK0Ha COXPAHEHMS MEXAHUYECKON SHEPTUN.
8 KUIACC

TemnoBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOW TEOPUM  CTPOCHMS
BemecTea. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHOKMHETUYECKOM TEOPUH.

Mopenu TBEPAOro, KUAKOTO W Tra3o00pa3HOro COCTOSIHWMA BELIECTBA.
Kpucrannuyeckure n amopgubie Tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTEH W
TBEPABIX TEN HA OCHOBE TOJIOXKCHUI MOJIEKYJAPHO-KUHETUYECKON TEOPHH.
CMauvBaHWe W KaWJUISPHBIC SIBICHU. TEMI0BOE PaCIIMPEHHUE U CXKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBMXKCHMS
yactull. BHyTpeHHsist sHeprus. CnocoObl M3MEHEHUST BHYTPEHHEH SHEPruu:
Temonepesadya  Hu COBEPILCHUE paboOTHI. Buapt TEIJIONEPEIAYH:
TEIIONPOBOAHOCTD, KOHBEKLUS, U3TYUEHHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TemmooOMeEH W
TEIUIOBOE PAaBHOBECUE. YpaBHEHME TemaoBoro Oamanca. [lnaBnenuwe wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIJIOTA IJIABICHUS.
[TapooOpazoBanue u koujacHcaius. Mcnapenuwe. Kunenuwe. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypPbl KHIIEHUS OT AaTMOC(HEPHOrO
JABJICHUS.

Bnaxuocts BO3ayxa.

DHEprus TOIJIMBA. Y ACJIbHAS TEIIOTA CTOPAHHSI.

[Tpuaumner pabotel TemmoBeix asurarencii KIIJ temmoBoro asurarens.
TerioBble ABUTaTEIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUM B TEIJIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.
Habmtonenue nuddysuu.
HaGnronenune siBleHUA cMauBaHUs U KAAJUISIPHBIX SIBJICHUIA.



HaGnroneHnune TennoBoro paciiupeHust TEN.
U3meHeHne faBiacHWs Ta3a MOpU HM3MEHEHUWUM OObEMA W HArpeBaHUM WM
OXJIAKICHHH.
[TpaBuna u3aMepeHUs TEMIEPATYPhI.
Bunbl Termonepenayy.
OxJtaxaeHue Tpyu COBEPUICHUH padOTHI.
Harpeanue npu coBepluieHUM padOThl BHCITHUMU CUJIAMHU.
CpaBHEHME TEMIOEMKOCTEN PA3TUYHBIX BEIIECTB.
HaOntonenue kuneHusl.
HaGnronenne nocTtostHeTBa TEMIIEPATYPHI MPU TUTABJICHUH.
Mopenu TEmnoBbIX ABUTATENEH.
Jlabopamopnuvie pabomut u onvimeol.

OnbIThl IO OOHAPYKEHUIO TEHCTBUS CUJT MOJICKYJIIPHOTO PUTSHKCHUSI.
OnbITHL O BRIPAIMBAHWIO KPUCTAIOB IOBAPEHHOW COJIM WIIK caxapa.
OnbIThl MO HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHMS ra30B, KUAKOCTEH W TBEPBIX
TEL.
OnpeneneHne AaBJICHUs BO3ayxa B Oa/NTIOHE IIITPULLA.
OnbITEL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0Obéma u
HArpeBaHUs WA OXJIAXKIACHUSI.
[TpoBepka rUMOTE3bl JMHEHHONH 3aBUCHUMOCTH JJIMHBI CTOJOHMKA >KHJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIEPATYPHI.
HabGnronenne n3aMeHeHns BHYTPEHHEH 3HEPTUM TENa B PE3yJIbTaTe TEMIONEepeaaun
¥ padOThI BHEIIHUX CHII.
HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIMIMBAHMKA XOJOJHOW M ropsdeci
BOJIBI.
OnpeneneHne KOMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEMIOOOMEHE C
HArpeThiM METAJUTMYECKUM LIWJIAHIPOM.
Onpenenenue yaenbHON TEMTOEMKOCTH BEIECTBA.
HccenenoBanue nporecca MCNapeHus.
OnpeneneHne OTHOCUTENBHOM BIAYKHOCTH BO3AyXa.
Onpenenenue yaenbHON TEMUIOTHI TUIABJIEHUS JIbIA.

DJIeKTpUYecKHe U MAarHUTHbBIE sIBJICHUSI.

Onekrpu3anms Tell. JIBa pojaa SIEKTPUYECKMX 3apsaoB. B3ammoneicTBue
3apsOKEHHBIX  Tel.  3akoH KyioHa (3aBUCHMMOCTh CWIIBI  B3aMMOJACHCTBUS
3apSUKCHHBIX TEJT OT BEJIMUMHBI 3aPSI0B U PACCTOSIHUS MEKTY TEJIaMM ).

Onekrpuueckoe none. Hanmpsok€HHOCTh anekTpuyeckoro mons. [IpuHuomn
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu sneKTpuyecKkux 3apsfoB. DJIEMEHTAPHBIA AIEKTPUYECCKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHECHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSSHHOrO TOKA. JICHCTBUS DJEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUYECKUIA TOK B KUIKOCTSAX M ra3ax.

Onexkrtpudeckas uenb. Cuna  TOKA.  DIEKTPUYECKOE  HAINPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHMKA. Y IETBHOE CONPOTUBICHUE BEUIECTBA. 3aKOH Oma
Uit yyactka uenu. [locnenoBarenibHOE M MAPAUIENBHOE  COSAMHEHUE
ITPOBOIHUKOB.

Pabora W MOIIHOCTE 3JJIEKTPUYECKOr0 TOKa. 3akoH Jlkoyns—JIeHua.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN 3IEKTPUUECKON 3HEprumn B ObiTy. KopoTkoe
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWThHl.  B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOE NoJIe 3eMJIM M €10 3HAYECHME JUTSl )KU3HU HA 3eMIIE.
Oneir  Opcrena. MarHurHoe mNoJje€  AIEKTPUYECKOrO TOKA.  [IpuMeHeHue
BIEKTPOMArHUTOB B TEXHUKE. [I€HCTBHE MArHUTHOTO TOJISL HA MTPOBOJIHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSHHOTO TOKA. MCIONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBICHUE SNEKTPOMArHUTHON MHAYyKUMK. [IpaBuno JleHna.

DNEKTPOTEHEPATODP. CrnocoObl  MOJNYyYeHHsT  BJEKTPHYECKOH  DSHEPIHH.
DJEKTPOCTAHIIMKM HA BO30OHOBJISIEMbBIX HCTOYHUKAX SHEPTHUU.
Hemoncmpauuu.

ONEKTpU3aLHKS TE.

JIBa poJa 3JIEKTPUYECKUX 3aPAI0B U B3AUMOJCHCTBUE 3aPSKEHHBIX TEIT.
YCTPONUCTBO U IEHCTBUE HJICKTPOCKOMA.

DNEKTPOCTATHYECKAS UHAYKLIUS.

3aKOH COXPAHEHUS HIIEKTPUUYECKHUX 3aPSAI0B.

[TpOBOTHUKY ¥ AWBIICKTPUKH.

MopaenupoBaHUE CUIIOBBIX JIMHUAN JIEKTPUUECKOTO OIS,
HCcTOYHMKM TOCTOSHHOTO TOKA.

JIeNCTBUSA BIEKTPUYECKOTO TOKA.

DNEKTPUUYECKUN TOK B KUIKOCTH.

["a3oBbIii paspsn.

H3mepenne CUiTbl TOKa aMIIeEPMETPOM.

H3mepeHne 3NEKTPUYECKOTO HAPSHKEHUS! BOJIBTMETPOM.

Peocrar u marazus COnpoOTUBICHUH.

B3anMoaeicTBIE TOCTOSHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOMKHOCTH PA3IETIEHUS NIOJIFOCOB MATHUTA.



MonaenupoBaHUE MATHUTHBIX MOJICH MOCTOSHHBIX MATHUTOB.
OneiT Operena.
MarauTHO€ 1oJjie TOKa. JIEKTPOMAarHur.
JlelicTBHE MAarHUTHOTO OIS HA MPOBOJHUK C TOKOM.
ONEKTPOABUTATEND MOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS AIEKTPOMArHATHOM MHYKIIVH.
Oneitel Dapanes.
3aBUCHMOCTh  HAMpaBJICHHS  MHAYKIMOHHOIO TOKA OT  YCJIOBHHA  €ro
BO3HUKHOBCHUSI.
ONEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomut u onvimeol.
OnbITE MO HAOTKOACHHIO SJIEKTPU3ALMH TENT HHAYKIUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue neHCTBUS SIIEKTPUYECKOTO MOJIsl HA TPOBOJAHUKH U AUDJIEKTPUKH.
COopka n mpoBepka paboThl AIEKTPAYECKOH LIETTHA MOCTOSHHOTO TOKA.
H3MepeHue u perynupoBaHUE CHITBI TOKA.
H3mepenue v peryIupoBaHue HAMPSHKCHUS.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, HIYIIETO 4Yepe3 PE3UCTOp, OT
COIMPOTHUBIIEHUS PE3UCTOPA U HANIPSPKEHUS HA PE3UCTOPE.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH SJIEKTPUYECKOTO COMPOTUBIICHUS
NPOBOJHMKA OT €r0 JUIMHBI, IJTOMAH MONEPEYHOTO CEYEHUS U MaTEPHATIA.
[TpoBepka mpaBuia CIOKEHUSI HANPSHKEHUI TPH MOCIIEA0BATETEHOM COEAMHEHUN
JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ajist CUIIBI TOKA MTPH MAPAIIETIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenne padoThl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEIISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTM  CWJIBI  TOKA, HMAYLIETO 4YEPE3 JAMIIOYKY, OT
HaMpPsHKEHAS HA HEN.
Onpenenenue K111 HarpeBarens.
HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.
H3yyeHre MarHWTHOrO NOJI MOCTOSIHHBIX MAarHWTOB MPH WX OOBECAWHEHUH W
pa3aeeHNH.
HccnenoBanue NEHCTBUS HIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEL, JEMOHCTPUPYIOIIKAE 3aBUCHUMOCTh CHJIBI B3aMMOJACHCTBUS KAaTYIIKHA C
TOKOM M MarHWTa OT CUJIbl TOKA W HATPABJICHUS TOKA B KaTYIIKE.
H3yueHne neiiCTBUS MArHUTHOTO TMOJIsSI HA TPOBOJHUK C TOKOM.
KoHcTpyupoBanue n u3yueHue padoThl AIEKTPOABUTATENS.
Hsmepenne KI1/] anexkTpoaBurareabHON yCTAHOBKH.
ONBITHI MO UCCIENOBAHUIO SBJICHUS AICKTPOMATHUTHON MHAYKIMW: HCCIIEI0BAHUE
W3MCHEHWI 3HAYCHHSI M HATPABJICHUS! MHAYKIIMOHHOTO TOKA.



9 KVIACC

MexanuuyecKkue siBJICHHUS.

Mexanudeckoe ABwkeHUE. MarepuanpbHas Touka. (Cucrema OTcuéra.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBWKEHUS. PaBHOMEPHOE MNPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMONMHEIHOE NBWKEHHE. CPENHsIS U MTHOBEHHAS
CKOPOCTb TENA NP HEPABHOMEPHOM JIBHYKEHUU.

YckopeHue. PaBHOYCKOPEHHOE MpsMOJMHERHOE nBHKeHUE. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEPHOE JOBMKEHHME MO OKPYXHOCTH. llepmoa u dacrora oOpauicHws.
JIunelinas u yrioBast CKOPOCTU. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepsriii 3akoH HerotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroToHA.
[IpyHIMTO CYNIEPIO3ULIANA CHIL.

Cwa ynpyroctu. 3akon ['yka. Cuia TpeHuUs: Cujla TPEHUS CKOJIBKCHUS, CHJIA
TPEHUS TIOKOS, IPYTUE BUAJIbI TPEHUSI.

Cuna TSKECTM M 3aKOH BCEMUPHOrO TATOTEHUS. YCKOPEHHUE CBOOOJHOIO
nageHus. JBwkenue turaner BOkpyr ConnHua. IlepBas kocMuUecKas CKOPOCTb.
HesecoMoCTh U EPErpy3KHA.

PaBHOBecne marepuanbHON TOUkK. AOCOMIOTHO TBEPHOE Teno. PaBHOBeCcHE
TBEPAOIO TeJa € 3aKPEMIEHHON OCHIO BpaieHus. MOMEHT CWIIBL. LIEHTp TsOKECTH.

Wmnynec tenma. M3menenne mmiynbca. UMnynaec cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass padota W MOIIHOCTh. PaboTa cun TSOHKECTH, YHPYTOCTH,
TpeHust. CBsI3b SHEPIrUU U paboThl. [loTeHIMaNBHAS SHEPTUS Tea, NOJHATOTO HAA
MOBEPXHOCTHIO 3eMJIH. [[0TEHIManbHas SHEPTUs CKATON NpyKUHBL. KuHeTnyeckas
sHeprus. TeopeMa 0 KMHETHYECKOM 3HEPrvH. 3aKOH COXPAHCHHMS MEXAHWYECKON
SHEPIUH.

Hemoncmpauuu.

HabGnroneHne MEXaHNYECKOTO IBHYKEHUS TE€NIA OTHOCHTEIBHO Pa3HBIX TENl OTCUETA.
CpaBHEHHUE NyTEN U TPACKTOPUI ABMIKEHUS OJHOTO M TOTO K€ TE€NA OTHOCHTEIILHO
pa3HbIX T OTCUYETA.

H3mepenne CKOpPOCTH U YCKOPEHU S IPAMOJIMHEMHOTO IBUYKECHHSI.

HccenenoBanue npru3HaKoOB PaBHOYCKOPEHHOTO ABMIKEHUSI.

HaGnronenne ABM>KEHUS Tella MO0 OKPY>KHOCTH.

HaGnroneHne MeExXaHMUYECKHX SIBICHWM, MPOMCXOMAIMX B CHCTEME OTCYETa
«Tenexxka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM [BWIKEHWUM OTHOCUTEIBHO
KaOuHeTa PU3UKH.

3aBUCUMOCTB YCKOPEHUs TEA OT MACChI TeJlA U ACHCTBYIOIIECH HA HETO CHUJIBI.
HaGnronenne paBeHCcTBA CUIT TPU B3aUMOJICHCTBHAN TEIL.

H3menenue Beca Tena npu yCKOPEHHOM JBUYKEHUU.



[lepenaya uMIysibca Mpyv B3aUMOJCHCTBUM TE.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHA TEN.

CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.

HaOntoneHue peakTHBHOTO JIBUKEHUSI.

CoxpaHeHHE MEXaHUYECKOH SHEPTAX TPU CBOOOTHOM MAJCHHH.

CoxpaHeHMEe MEXaHMUYECKOW SHEpPruv TMpu JABWKEHUM Tejla MOJ JCHCTBUEM
PY>KUHBIL.

Jlabopamopnuvie pabomut u onvimeol.

KoHcTpyupoBanue Tpakra uisl pa3roHa U JATBHEHIIET0 PABHOMEPHOTO JIBUKCHHS
HIAPUKA UK TEIEKKH.
Onpenenenne cpeaHeil CKOPOCTH CKOJIbXKEHUS OPYCKa WM JBUKEHMSI IApUKa IO
HaKJIOHHOM IJTIOCKOCTH.
OnpeneneHne yCKOPEHUsl TeNa NPy PaBHOYCKOPEHHOM ABM>KCHUMW MO HAKJIOHHOM
TUIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH MyTH OT BPEMEHH NTPH PABHOYCKOPEHHOM JIBUYKEHUH
0€3 HaYaJIbHON CKOPOCTH.
[TpoBepka THIOTE3bI: €CIM MPUA PABHOYCKOPEHHOM JBM)KEHWM O€3 HadaabHOMN
CKOPOCTH MYTH OTHOCATCA KaK psiA HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.
HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXKEHWS OT CHJIBI HOPMAaJIbHOTO
JABJICHUSI.
Onpenenenne K03PPUIMEHTA TPEHUS CKOJIBKECHUS.
Onpenenenue KECTKOCTH NPYKUHBL.
Onpenenenne pabOTBl CUJIBI TPEHUS MPU PABHOMEPHOM JBW)KCHHH TeENa IO
TOPU3OHTAIBHOM ITOBEPXHOCTH.
Onpenenenne padOThl CHIIBI YOPYTOCTH MPH MOABEME Ipy3a € MCMOJb30BAHUEM
HEMOJBHYKHOTO Y TIOJIBUYKHOTO OJIOKOB.
H3yueHne 3aKk0HA COXPAHEHHSI SHEPTUH.

MexaHu4eckue KoJ1e0aHusl U BOJIHBI.

KonebarensHoe nBukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHUI: EPUOL,
YacToTa, aMIyIuTyaa. MaTeMaTuyeckuii U Npy>KUHHBINA MasTHUKH. [IpeBpauienue
SHEPrUM MPU KOJICOATETEHOM JIBHYKEHUH.

3aryxatomue  koneOaHus.  BoiHyXkacHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BOJHBL.  CBOWMCTBA MEXaHMUYECKMX BOJH. [IpoponbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI W CKOPOCTH €€ PACHPOCTPAHCHUS.
MexaHu4YeCKUE BOJIHBI B TBEPAOM TEIIE, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa W BbicOTa TOHAa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3ByK.



Hemoncmpauuu.

HaGnronenune konebanmii Ten mog ASHCTBUEM CHITbI TSXKECTH M CUIIBI YITPYTOCTH.
HaGnronenune konebanmii rpy3a Ha HUTH U Ha MPY>KHAHE.

HaOntonenue BeIHYKIEHHBIX KOJIE€OaHW 1 pe30HaHca.

PacnipocTpaneHre npoAoabHBIX M MONEPEYHBIX BOIH (HA MOJIEIH ).

HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnuvie pabomut u onvimeol.

Onpenenenne 4acToThl ¥ MEpruoa KoJIcOaHMii MAaTEMaTHYECKOr0 MasSTHUKA.
Onpenenenne 4acToThl U MEprUoa KoJIcOaHWii MPY>KWHHOTO MASTHUKA.
HccenenoBanue 3aBUCUMOCTH TIEpUoia KoineOaHni MOABEIIEHHOTO K HUTH Tpy3a OT
JUTAHBI HATH.
HccnenoBanne 3aBUCHMOCTH TEpUOAA KOJICOAHW TPY>KMHHOTO MAasTHUKA OT
MAaccChl Ipy3a.
[TpoBepka HE3aBUCUMOCTH MEpPHOAa KoNeOaHui Tpy3a, MOABEIICHHOTO K HATH, OT
MAaccChl Ipy3a.
OnbITEL, JEMOHCTPUPYIOMIME 3aBUCUMOCTh MEPHOJA KOJICOAHWH NpPY>KHHHOTO
MasiTHUKA OT MACChI FPy3a U >KECTKOCTH MPY>KUHBI.
H3mepenue yckopeHust CBOOOTHOTO MACHHSI.

JJIEKTPOMATHUTHOE MOJI€ U 3JIeKTPOMATHUTHBIC BOJIHBI.

ONEKTPOMArHUTHOE  MOJIE.  DJNEKTPOMArHuTHbIE  BOJIHBL.  CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH. [llkana >M€KTpPOMAarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

ONeKTpOMarHuTHas npupoaa cBeta. CKOPOCTh cBeTa. BOJIHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

CBoIiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuvie pabomut u onvimeol.

H3yueHne CBOMCTB 3NEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TEJIE(POHA.
CBeToBbBIC SIBJICHHSI.

JlyueBas  mopmens  csera.  Mcrounmkm  ceera.  IIpsamosmHeitHOe
pactipoctpaneHue cBera. 3armenus Cosana u JIyeel. Otpakenue ceera. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[IpenomiieHne cBeta. 3aKkOH TPEIOMJIEHHMS CBeTa. [lomHOE BHYTpEHHEE
OTpaKEeHUE CcBeTa. MCMONb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONITUYECKUX CBETOBOJIAX.



Jlunza. Xom nyweit B JsmH3e. OnTuueckas cuctema (poToarmapara,
MHUKDPOCKOIIAa M Tejeckona. [J1a3 Kak OnTuYeckas cucrema. biau30pykoCcTe
JANBHO30PKOCTb.

Paznoxxenune Oemoro cBera B chnektp. Omnbitel HbtoToHa. CroskeHue
CIEKTPAIBHBIX LBETOB. J(McIiepcus CBeTa.

Hemoncmpauuu.

[IpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpakeHue cBera.

[Tonmy4yeHne n300pakeHHid B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyecKkuii CBETOBO.

Xon iydeid B coOMparoniei mH3e.

X0 ny4ei B pacCeUBarOLIE JIMH3E.

[Tonmy4yeHnne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEIECKOIA.
Mogens riiasa.

PaznosxkeHne 6enoro cBera B CEKTP.

[TomydeHune 6emoro cBeTa MpM CIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie pabomut u onvimeol.

HccenenoBanue 3aBUCUMOCTH yIiia OTPAKEHUS CBETOBOTO JIyda OT yIiia NaAcHUS.
H3yueHne xapakTepuCTHK N300pakKeHHS MPEAMETA B TUIOCKOM 3€PKaJIE.
HccenenoBanue 3aBUCUMOCTH YIUIa IPEITOMIIEHUS CBETOBOTO JIy4a OT YIJIa MAJACHUS
HA TPAaHULE «BO3MYX—CTEKIION.
[TonyuyeHune n300paskeHUi ¢ TOMOLIBIO COOMPAIOIICH JTMH3BI.
Onpenenenne GOKYCHOTO PACCTOSIHKS M ONTHYECKON CHITBI COOMPAIOLICH JTMH3BI.
OnbITHL O PA3IOKEHUIO OEIIOTO CBETA B CIIEKTP.
OnbITHL MO BOCIPUATHIO LIBETA MPEIAMETOB MPU WX HAOIIOJCHUM YEPE3 LIBETOBBIC
(UIBTPHI.

KBanTOBbBIC IBJICHUS.

OnsbiTel Pe3epdopaa v mianerapHas moaenb aroma. Mojaens aroma bopa.
Hcnyckanue 1 norsomeHune ceeta atoMoM. KBanTtel. JIMHEHUaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda, OcTa- U ramma-usnydcHus. CTpOEHHUE aTOMHOTO
aapa. HykiioHHas wMoxaens aroMHOro suapa. Msoromsl.  PaagnoakTuBHBIE
npespaiueHus. [lepuoa nmonypacnaga arOMHBIX sSLIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsJ0BOIO W MAacCOBOTO YMCEINL.
OHEprus CBSA3M arOMHBIX sfaep. CBsA3b MAacCel M 3HEPruu. Peakuuu cHHTE3a M
nenenus saep. Merounuku sueprun CoHLA U 3BE3 .

SnepHas sHepretvka. JIEHCTBUS pPAaJMOAKTUBHBIX W3JIYYEHUH HA >KUBBIC
OpPraHu3MBbl.



Hemoncmpauuu.
CrieKTphl U3TyUEHUS U TIOTJIOIIEHUS.
CrieKTphl pa3IMyuHbIX Ta30B.
Cnextp BOgOpOA.
HaOmtonenue tpekoB B kamepe Bunbcona.
Pabota cuéTunka HOHU3UPYIOMIMX U3TyUEHUH.
Peructpaitus n3aydeHus MPUPOJHBIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopnuvie pabomut u onvimeol.

HabOntoneHne CrIoNHbIX U JIMHEHYATHIX CIIEKTPOB U3ITyUYCHHSI.

HccnenoBanue TPEKOB: M3MEPEHUE PHEPTMM YACTHIIBI 10 TOPMO3HOMY TYTH (O
(dororpadusim).

H3mMepeHue paauoakTUBHOrO (hoHa.

IHoBTOpHUTEIBLHO-00001HAKOIHIT MOYJIb.

[ToBTOPUTETEHO-0000IIAOIIMA MOTYJIb MPEAHA3HAYEH ISl CUCTEMAaTU3allun
u  0000mICHHST  TPEIMETHOIO  COACPKaHWS M ONbITa  JACATEIIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUEHUHU BCETO Kypca (PU3MKH, a TakKe /IS TIOJTOTOBKU K
OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHYy N0 (u3uKe uis 00yYarommxcs,
BbIOPABIINX 3TOT YUEOHBIH MPEAMET.

[Tpy W3yueHUW AAHHOTO MOJIYJS PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JCATEILHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUMBACTCS JAOCTHIKEHUE MPEIMETHBIX U
METAMpPEAMETHBIX ~ TUIAHUPYEMBIX  pPE3yJNbTaroB  0OydeHHs, (opMupyeTcs
€CTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHME HAyUHBIX METOJOB MCCJIECIOBAHUS
SIBIICHU! TIPUPOJAbI M TEXHWKH, OBJIAJICHUE YMCHUSIMU OOBICHATH (DU3MUECKHE
SIBJICHUS, TPUMCHsS TIOJyUYCHHBIC 3HAHWS, peIIaTh 3aJadd, B TOM YHCIIE
KaueCTBEHHBIE M SKCTICPUMEHTAIILHBIE,

[TpuHIMIHUANTEHO ACSITEILHOCTHBIM XapakTep JAHHOTO pasjfieia peaanu3yercs
3a CYET TOro, 4Yro OOY4YarIIMECs BBITOJHAIOT 3aJaHusl, B KOTOPBIX WM
peIaracTcs:

HA OCHOBE TOJYUYECHHBIX 3HAHWM pacMo3HaBaTh M HAYYHO OOBICHATH
(bu3nyecKue SBICHUS B OKPY KAIOIICH MPUPOE U TOBCEIHEBHOM JKU3HM,

UCTIOJTb30BaTh HAYYHbIC METOJIbI UCCIICIOBAHUS (PU3UMUECKUX SIBJICHUH, B TOM
YKCIIE AJI TIPOBEPKH TUTIOTE3 M MOy YCHUS TEOPETHICCKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIee BAYKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTH, HATPUMEP, MPAKTUUECKOTO MCIOJIb30BaHUs PA3IMUHbIX UCTOYHHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHHUS BCEX M3BECTHHIX BUIOB
SHEPrUH.

Kaxxgas #3 TeM JAaHHOTO MOJIYJsS BKJIHOYAET  SKCIEPUMEHTATBHOE
UCCIIEIOBaHHE 0000maroIero xapakrepa. Moaynb 3aBEpIIAETCS MPOBEICHUEM
JMArHOCTUYECKOHN M OLICHOYHOM paboThI 3a KyPC OCHOBHOTO 00IIEr0 00pa30BaHUsl.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

H3yuenne Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa30BaHUsl HANPABIEHO
HA JOCTHKCHHUE JINYHOCTHBIX, METANPEAMETHBIX M TIPEAMETHBIX 00Pa30BaTEIIbHBIX
PE3YBTATOB.

B pesynerare n3yueHus Gpu3nku Ha YPOBHE OCHOBHOTO O0IMIEr0 0Opa3oBaHus
y oOyyvaronierocs OyayT c(OpMUPOBAHBI CIACTYOMNIME JTMYHOCTHBIE PE3YJIbTaThl B
YaCTH:
1) naTprHoTHYECKOro BOCIIUTAHHS
- TIPOSIBJICHUE HMHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(u3nYECKOil HayKW;
- IEHHOCTHOE OTHOILIEHUE K JOCTH)KCHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;
2) rpa}kaIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:
- TOTOBHOCTb K QKTUBHOMY YYaCTHIO B OOCYXACHHM OOLICCTBEHHO 3HAYMMBIX W
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKAM MNPUMEHEHUEM AOCTHKCHUMN
($u3nKu;
- OCO3HAHWE BAXKHOCTH MOPAIBHO-ITHUYECCKUX TMPUHLUINOB B JEATEIBHOCTH
Y4€HOTO;
3) 3CTeTHYeCKOro BOCIIUTAHMS
- BOCIPUATHE OSCTETHUECKUX KAueCTB (PU3MUYECCKOW HAYKH: €€ TapMOHMYHOIO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH,
4) HEHHOCTH HAYYHOTI'O MO3HAHMS:
- OCO3HAHME LEHHOCTH (PU3NYECKON HAYKH KaK MOLIHOIO MHCTPYMEHTA MO3HAHHMS
MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BOYKHEHIIEH COCTABIISIOIIEN KYIBTYPHI;
- pa3BUTME HAY4YHOH JIFOOO3HATEIIBHOCTH, WHTEPECa K WCCIECI0BATEIbCKOMN
JESATEbHOCTH,
S) popmupoBaHus KyJAbTYPbI 310POBbSI H SMOLHOHAJBLHOIO 0/1ar0NnOIyYH:
- OCO3HAHME IEHHOCTM Oe3omacHoro o0pa3a »JKH3HHM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXXHOCTH MpaBui OE30MACHOTO TOBEICHUS Ha
TPAHCIIOPTE, HA JOpOrax, C JJIEKTPUYECCKMM M TEIUIOBBIM OOOpPYIOBAHUEM B
JOMAIIHUX YCITOBUSIX;
- ¢(pOpMUPOBAHHOCTH HABbIKA PEe(PICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TAKOro 7K€ MpaBa y APyroro 4ejaoBeKa,;
6) TPy10BOT0 BOCIMTAHUSL:
- AKTMBHOE Yy4YAaCTHE B PEUICHWM NPAKTHYECKHX 3a7a4 (B PaMKax CEMBH,
oOpa3oBareabHON OpraHu3aliy, ropoja, Kpas) TEXHOJOTHYECKOW U COLMATbHOMN
HAMPABJICHHOCTH, TPEOYIOIIMX B TOM YKCIE U (PU3MUYECCKUX 3HAHUH;
- IHTEPEC K MPAKTUYECCKOMY M3YyUEHUIO MPpodeccuii, CBI3aHHBIX C PU3UKOMH;
7) 3K0JIOTHYECKOT0 BOCIIUTAHUS :



- OPUCHTALMsl HA MPUMEHECHHE (PU3NUECKUX 3HAHWM JUTsl pENIeHHs 3a1a4 B 00J1aCTh
OKPY>KalIIEH Cpenbl, MJIAHUPOBAHUS TOCTYNKOB W OLICHKM MX BO3MOYKHBIX
NOCTIECTBUM [UT OKPY’KAIOLIECH CPEIbL;

- OCO3HaHME MIOOATBHOIO XapakTepa 3KOJIOTMYECKMX MpOoOJIeM M MyTed HX
peLeHus;

8) aganTanum K HM3MEHSIIOIIUMCH YCJAOBHSIM COLMAJBbHOI W TNPHPOIHOI
cpeabl:

- MOTPEOHOCTh BO B3aMMOJCHCTBAN MPU BBINOJHEHUH MCCIEA0BAHUI U MPOCKTOB
(pU3nYECKOi HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHX;

- TMOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTM 4E€pe3  MPAKTUYECCKYIO
JESATENLHOCTD,

- MOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4HUCJE (POPMYIUPOBATH
UJCH, TOHATHS, TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBJICHHUSX;

- 0CO3HaHWE Ne(PUUMTOB COOCTBEHHBIX 3HAHWI WM KOMIIETEHTHOCTEH B 00JacTH
($u3nKu;

- IJJAHUPOBAHUE CBOECTO PA3BUTHUS B NPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHMIA,

- CTPEMJICHHE aHAIM3UPOBATH W BBISBIATH B3aMMOCBS3M MPUPOJBI, OOIIECTBA U
SKOHOMHMKH, B TOM YMCJIE C UCTIOJB30BAHUEM (PU3NYCCKUX 3HAHUI,

- OLICHKA CBOMX JCHCTBHM € Y4YETOM BIHMAHUSA Ha OKPYKAIOWIYIO Cpendy,
BO3MO>KHBIX MNIOOATBHBIX TOCTIEACTBHA.

METAIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHuss mporpamMmbl Mo (PU3MKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromierocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUAIOIINE M03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCAJIbHbIC YUCOHBIC ACHCTBHUS.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUSI

ba3oBbie JJorunueckue AeicTBUS:
BBISIBJIATh U XapPAKTEPU30BATh CYIIECTBECHHBIEC TPU3HAKU OOBEKTOB (SIBJICHUH );
yCTaHABIMBATh CYUICCTBEHHBIM MNpPHU3HAK KJIacCU(UKAIIMK, OCHOBAaHUS s
0000LIEHNS U CPAaBHEHUS,
BBISIBJIATh 3aKOHOMEPHOCTM M MPOTUBOPEUMS B paccMarpuBacMbiX (haKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCAIIUXCS K (PU3UYECKUM SIBJIICHUSIM,
BBISIBJIITh TPUYUHHO-CJICICTBCHHBIC CBSI3U MPH M3YUYCHUH (DPU3NUECCKUX SBJIICHUNA U
MPOLIECCOB, JENaTh BBIBOJABI C HCIOJB30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITFOUCHHA, BBIJIBUTATh THUIIOTE3bI O B3AUMOCBI3IX (PM3UMUECKUX BEJTUUYMH;



CaMOCTOSITENILHO BBIOMpAaTh CMoco0 pemieHus ydeOHOW (M3MYECKO 3amauu
(CpaBHEHUE HECKOJBKHAX BAPWUAHTOB PEILCHUs, BHIOOP HAMOOJIEE MOAXOMISIIETO C
YUETOM CAaMOCTOSTENBHO BBIACTIEHHBIX KPUTEPHUEB ).

ba3oBbie ucciaenoBarebckue 1eiicTBUS:
MCIOJIb30BaTh BOMPOCH! KAK MCCIEN0BATEIILCKUI HHCTPYMEHT MO3HAHMS,
OPOBOAWTH MO CAMOCTOSATEIBHO COCTABJICHHOMY TUIAHY OMBIT, HECJIOXKHBIN
(U3HYECKUI SKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PU3NYECKOTO SIBJICHUS,
OLICHWBATh HA MPUMEHMMOCTH M JOCTOBEPHOCTh HH(OPMALMIO, MOJYYCHHYIO B
XO0JI€ UCCNIEAOBAHUS WK SKCIIEPHUMEHTA,
CaMOCTOSTEIbHO (OPMYJIMPOBATh OOOOIICHUST M BBIBOJBI MO PE3yJibTaTam
OPOBEAEHHOTO HAOIOICHUS, OMBITA, UCCIICTOBAHHS,
IPOrHO3MPOBATh BO3MOXKHOE AAJbHEHIIECE PAa3BUTHE (PU3NYECKUX MPOLECCOB, a
TAK)KE BBIJBATATh MPEANOIOKEHUS OO0 HMX PA3BUTUM B HOBBIX YCIOBUSX W
KOHTEKCTaX.

Pabora ¢ napopmanmueii:
OPUMEHATH PA3IMYHbIE METOBI, MHCTPYMEHTHI M 3aIPOCHI MPU MOMCKE U OTOOpE
uHpOpMAlM WIA JAHHBIX C YYETOM NPEUIOKCHHONH YyueOHOH (pru3nueckoi
3a/1a4H;
AQHAJIM3UPOBATh, CHUCTEMATU3WPOBATH W WHTEPHPETHPOBATH  MHQPOPMALMIO
PA3IAYHBIX BUAOB U (POPM IPEACTABIICHUS,

CaMOCTOSITENILHO BBIOMpPaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAN U
WTIOCTPUPOBATH PEIIAEMBIC 33a4M HECTIOKHBIMUA CXEMaMU, AUarpaMMaMu, HHOH
rpadukoit 1 KX KOMOUHAIASIMH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIE Y4eOHbIC 1eiiCTBHUS:
B X0JI€ OOCYXKJICHUS y4eOHOTrO MaTepuasia, pe3yjbTaToB J1adOpaTOPHBIX padoT U
OPOEKTOB 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCY>KIAeMOil TEMbI M BBICKA3bIBATh
UJCH, HALEIICHHbIC HAa PEIICHUE 3a7aud M MOAACP:KAHHUE OJIaroXKenareabHOCTH
OO11ICHUS,

COIOCTABIIATh CBOM CYXKICHUS C CYXICHHSIMH JAPYTUX YYAaCTHUKOB JMAJIOTa,
OOHapy>KMBaTh PA3JIMYAE U CXOACTBO MO3UILIMIA,
BBIPAYKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX;
nyONMYHO MPEACTABIATh PE3YJIbTAaThl  BBINOJHEHHOTO (PU3MUYECKOTO  OMNbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);
NOHAMATh M HCIOJIb30BATh NPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAJIbHOMN
paboTHI IPU PEIEHUN KOHKPETHOM (PU3NYECKON TPOOIIEMBI,
NPUHUAMATH LIETA COBMECTHOM NEATEIBHOCTH, OPraHU30BBIBATH AEHCTBHUS MO €€
JOCTWKCHHMIO.  PaclpeleisaTh PoJid, OOCYKIaTh MNPOLECCHl W PE3yJIbTATHI
COBMECTHOM paboThI, 00001IaTh MHCHUSI HECKOJIBKUX JTFOJIEH;



BBITIOJHATH CBOKO 4acTh PabOTHI, TOCTUATAs KAYECTBEHHOTO PE3YJIbTATa MO CBOEMY
HAMPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMH YJICHAMH KOMAH/IBI,
OLICHWBATh KAYECTBO CBOEr0 BKJIAJa B OOWMA TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS

Camoopranusanusi:
BBISIBJIAITH MPOOJIEMbl B SKM3HEHHBIX W YUYECOHBIX CHTyalMsX, TPEOYIOIIMX ISt
pemeHust GU3NYECKUX 3HAHUI;
OPUEHTHPOBATHCS B PA3TMUYHBIX MOIX0JAAX MPUHATHS PELICHANA (MHIUBUAYAIBHOE,
OPUHATHE PELIEHUS B TPYIINE, IPUHATUE PELICHUI TPYyIION);
CaMOCTOSITENIBHO COCTABJISITh AJITOPUTM PelICHHUS (PU3MYECKON 3aaun WM IJIaHa
UCCIICIOBAHMS C YYETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MPEAaracMble BAPUAHTHI PEIICHUH;
Jenath BbIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:
JaBaTh AIEKBATHYIO OLICHKY CUTYallMW U MPeyIaraTh IJiaH €€ N3MCHECHNS,
OOBSCHATh MPUYMHBI JOCTHKCHUS (HEIOCTHIXKEHHS) PE3YJbTATOB ACITEIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBITOJHCHUS
(PU3NYECKOr0 MCCIICAOBAHMs WM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
W3MECHUBIINXCS CUTYALANA, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBUSIM,
CTaBUTh CeOsl HA MECTO JPYroro YeJOBEKA B XOJAE CIOpAa WM JAMCKYCCHU Ha
HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHSI U JIOTHKY IPYIoro;
NpPHU3HABaTh CBOE MPaBO HA OMMOKY NPH PEIICHWM (PU3MYECKUX 3a71ady WU B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPABO IPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOyueHus B 7 Kjacce NpeIMETHBIE PE3YJIbTAaThl HA OA30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:
UCMOJIb30BATh TOHATHS: (U3UUECKUE M XUMHUUECKUE SIBJICHUS, HAOIOJEHUE,
OKCHEPUMEHT, MOJEAb, TUNOTE3a, CAUHUILI (PU3UYECKUX BEJIMYMH, aToM,
MOJICKYJIa, arperaTHbIC€ COCTOSHUS BEMIECTBA (TBEPAOE, JKUAKOE, ra3000pa3HOe),
MEXAHUYECKOE JIBH)KEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPAMOJIMHEHHOE),
TPAcKTOPHs, PABHOACHCTBYIOMIAs cuia, achopmanms (ymnpyras, IjiacTH4eckas),
HEBECOMOCTB, COOOIIAKOIIMECS COCYBL,



paznuyarh sBiaeHUs (Aud@dy3us, TEIIOBOE JBUKEHUE 4YaCTHUI[ BEUIECTBRA,
PABHOMEPHOE NIBHKEHUE, HEPABHOMEPHOE JIBWIKEHHME, MHEPLMS, B3aMMOCHCTBHE
TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHKO BpAICHHS, Mepeaayda
JABJICHUST TBEPABIMH TEJIAMH, >KHJIKOCTAMH M Ta3aMu, aTMOC(PEPHOE ABJICHHE,
IUIABAHWE TEJ, NPEBPALICHUS MEXAHUYECKOW OJHEPruM) MO OMUCAHMIO HX
XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIAX JaHHOE
(pU3nYECKOE SBIICHUE,

pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAKOLIEM
MUPE, B TOM 4YHUCIE (PU3NYECKHUE SIBICHUS B NPUPOJE. NPUMEPHI IBHXKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKUBOU W HEKUBOM MPUPOJE, NEVNCTBUE CUJIBI TPEHUS B
OPUPOJIE W TEXHUKE, BIMSHAE ATMOCQEPHOIrO [ABICHHS HA >KABOH OPraHusM,
IUTABAHKWE PBIO, PblYard B TEJIE YEJIOBEKA, MPU 3TOM MEPEBOANUTH MPAKTHYECKYIO
3a1a4y B YYeOHYIO, BBIAENATH CYLICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX
SIBJICHUM

ONKCHIBATh M3YyYEHHBIC CBOWCTBA T€A WM (DU3UYECKUE SIBICHUS, MCIONB3Ys
¢u3nyeckue BENMMYUHBL (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHsSAsE CKOPOCTh, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TENa, CHa
TPEHMsI, JABIEHWE (TBEPAOrO TeEna, >KUAKOCTH, rasa), BBITAJIKWBAKOINAS CHUJIA,
MEXaHW4YeCKass padoTa, MOIIHOCTh, IUIEYO CWJIBI, MOMEHT CHWJIbI, KO3(QQHUIHECHT
NOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUYECKAs M IOTEHUMAIBHAS SHEPTUs), PU
OMKCAHUN TPABHJIBHO TPAKTOBATh (PU3UUYECCKHI CMBICI MCIOJIb3YEMBIX BEJIMYMH,
uX OO0O3HAUYCHWUsST W COUHULBl (PU3NYECKUX BEIMYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMHU BEIMUYMHAMH, CTPOUTH
rpad¥Ky U3yUYEHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEJTUUNH,

XapaKTepU30BaTh CBOWCTBA TeN, (PU3MYECKHUE SBICHUS W MPOLECCHI, MCIOJIb3YS
npaBuja CIOKCHHMS CHJI (BAOJb OJHON mpsMoid), 3akoH ['yka, 3akoH Ilackas,
3aKOH Apxumena, TPaBWIO paBHOBECHs pblyara (OOKa), «30JI0TOEC MPABHIIO»
MEXAHWKH, 3aKOH COXPAaHCHHS MEXAaHWYECKOW SHEPruM, NpPU 3TOM  J1aBaTh
CIIOBECHYKO (POPMYJIMPOBKY 3aKOHAa M 3alMCBIBaTh €ro  MaTeMaTHYECKOe
BBIPKEHHE,

OOBACHATh (DPU3WUYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YMCJIEC W B
KOHTEKCTE CHTyalMil MNPaKTUKOOPUCHTUPOBAHHOTO  XapakTepa:  BBISABIATH
NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHUECKUX IIArOB
C onopoit Ha 1-2 U3yUEHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,

pemare pacuéTHee 337a4d B 1-2 ACHCTBHS, MCHONB3Ys 3aKOHBI W (POPMYIIBI,
CBA3BIBANOIIME (PU3MUECKHE BEIMYMHBI. HA OCHOBE AHAIM3a YCIOBHUS 3aJa4d
3aMKUCHIBATH KPATKOE YCIOBHE, MOACTABIATh (PU3NYECCKUE BEIUUMHBI B GOPMYIIBI A



OPOBOANTH PACYETHI, HAXOAUTh CIPABOYHBIC TAHHBIC, HEOOXOIMMBIE ISl PEIICHUS
3a/1a4, OLICHUBATh PEAIMCTUYHOCTD MOIYUYEHHON (PU3HUECKOI BETMUMHBI,
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3NUYECKUX
METOJO0B, B ONUCAHWK WCCICAOBAHUSA BBIACIATE MPOBEPAEMOE NPEAONIOKEHNE
(rumoTe3y), pa3uyarb U MHTEPIPETUPOBATH MOJYUYECHHBIH pE3ysbTar, HAXOAUTh
OIIMOKK B XOJ€ OMbITA, IENATh BEIBOJBI M0 €70 PE3yJbTaTaM,

OPOBOAWTH OMBITEI MO HAOMIOACHHUIO (U3WUYECKUX SBICHUN WM (PU3NYECKUX
CBOWCTB Ten: (HOpPMYJIHpPOBaTH NPOBEPSEMBIC MPEANOIOKEHUS, COOMpaTh
YCTAHOBKY W3 NPEAJIOKEHHOr0 OO0OpYNOBaHUS, 3alMChIBaTh XOJ ONbITA W
(OpMyIMpPOBaTh BHIBOJIBI,

BBITIOJTHATH MPSMBIE U3MEPEHHS PACCTOSHUS, BPDEMEHH, MACCHI TEJa, 00BbEMA, CUIIBI
U TEMIEPATYPbl C WCHOJAb30BAHUEM AHAIOTOBBIX M LHU(PPOBBIX MPUOOPOB,
3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM 3aJaHHON a0COFOTHON MOTrPEIIHOCTH
N3MEPEHUIL;

OPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT JPYTroi
C MWCMOJBb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO
JBIDKYLIErOCS TENa OT BPEMEHHW ABWDKEHHS TEa, CUIIBI TPEHHUSA CKOJIBKEHHUS OT
BECA TeJla, KayecTBa 00pabOTKH MOBEPXHOCTEH TENT U HE3ABUCUMOCTH CHJIBI TPECHUS
OT IUIOLIAAN CONMPUKOCHOBEHMS TEJ, CHJIBI YIPYTOCTH OT Y UIMHEHUS MPYKUHBI,
BBITATKMBAIOIICH CWIIBI OT 00BbEMA MOTPYKEHHOW 4YaCTW Te€na W OT IUIOTHOCTH
JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TNIyOWHBI, HA KOTOPYHO
NOTPYKEHO TEJIO, YCIOBUHN TUTABAHMS TEJ, YCIIOBUI PAaBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B TUIAHWPOBAHWHM Y4€OHOTO HMCCIEAOBAaHMUS, COOMPATh YCTAHOBKY U
BBITIOJIHATE ~ M3MEPEHHUS, CIEAys MPEAJIOKEHHOMY  TUIaHy, (UKCHPOBATH
pe3yabTaThl  MOJYYCHHOH 3aBUCUMOCTH  (PU3MYECKMX BETUYMH B BHJE
OPEUIOKEHHBIX TaONWL H  rpaQuKoB, JAenaTh BBIBOJABI IO  Pe3yJbTaTam
UCCIIEIOBAHNS,

NPOBOANTH KOCBEHHBIE M3MEPEHUS (DPU3MUECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
JKUIKOCTH M TBEPIOIO TeNa, CHJIa TPEHUs CKOJIBKEHMs, NABJICHUE BO31yXa,
BBITAJIKMBAOIIAsA CWila, AEUCTBYIOIAd HAa MOrPYKEHHOE B JKUAKOCTH TEO,
KO3(Q(PUUMEHT  TOJIE3HOTO  JCHCTBUS  MPOCTBIX  MEXAHWU3MOB),  CIEAys
OPEUIOKEHHOW ~ MHCTPYKUMHW. TPW  BBIMOJIHCHWM  M3MEPEHW  coOMparh
OKCHEPUMEHTAIIBHYIO YCTAHOBKY W BBIYMCIIATH 3HAYCHUE NCKOMO BEJTMYUHBL,
coONroaTh MpaBWia TEXHUKH O€30MacHOCTH mNpu padoTte ¢ 1adopaTOpHBIM
000pyAOBaHUEM,

YKa3bIBaTh MPUHUMUNBI JCHCTBHAS NPUOOPOB M TEXHUYECKUX YCTPOWCTB. BECHI,
TEPMOMETP, OUHAMOMETpP, cooOMaromMecs COCyabl, OapoMeTp, pblyar,
MOJIBIKHBIN Y HEMOABMIKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTE;



XapaKTepPU30BaTh MPUHLUMBI ACHCTBAS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOIl HA WX ONMCaHWs (B TOM YMCIE. MOALIMIHHUKHN, YCTPOMCTBO
BOJOIPOBO/JA, TMAPABINYECKUI ITPECC, MAHOMET]P, BEICOTOMED, MOPLIHEBON HACOC,
apeoMeTp), UCMOb3ysl 3HAHUSI O CBOMCTBAX (PM3MUECKHUX SBJICHUA U HEOOXOIUMBIE
(pU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH,
OPUBOIUTE MPUMEPbHI (HAXOAWTH WH(OPMALMIO O NPHUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3MYECKUX 3HAHWH B MOBCEAHECBHON JKU3HW IS O00ECHEUYCHUs
0e30macHOCTH TpyA OOpallleHuH ¢ TpUOOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUS 3A0POBbs M COOMIOJCHUS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKPY KaroIIeh Cpeae,
OCYILIECTBIATE OTOOP UCTOYHMKOB MH(popManmu B MHTEpHETE B COOTBETCTBHU C
3aJaHHBIM TOWCKOBBIM 3alpoOCOM, HA OCHOBE WMEIOLIMXCA 3HAHUN WU IYyTEM
CPaBHCHUS PA3JIMYHBIX MCTOYHUKOB BBLACTATH WH(OPMALMIO, KOTOpas SBISETCS
NPOTUBOPEUNBONA UM MOXKET OBITh HEAOCTOBEPHOIA;
UCMOJB30BaTh MPU  BBIOJIHEHUM YYEOHBIX 3aJaHMi  HAYYHO-TIONYJISPHYIO
IUTEPaTypy (pU3MUEecKOro CoAep)KaHus, CHPABOYHBIC MATEPHAJIBI, PECYPCHI CETH
HWHTepHer, BnaneTe NpHEMAMH KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3oOBaHUs
uH(OpMaIKu U3 OJHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIC COOOIIEHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(pOpMAUK (PU3HUECKOTO COACPIKAHMSL, B TOM YUCIIE MyOJINYHO
JeNaTh Kparkue COOOMmICHWs O pe3yabTaraXx MNPOEKTOB WM Y4EOHBIX
WCCIICIOBAHUM, TP J3TOM TPaAMOTHO HCIOJB30BaTh WM3YUYECHHBIA TOHATAWHBIN
anmnapar Kypca QU3nKH, COMPOBOKAATh BEICTYIIIEHUE MPE3CHTALIUEIH;
OPA  BBINOJHEHUM YYEOHBIX NPOEKTOB M MCCIACAOBAHWNA  paclpeaciisTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMM 33a4aMu, CICAUTh 3a
BBITIOJTHCHUEM TJIaHA JCHCTBUM, aJCKBAaTHO OLCHUBATh COOCTBEHHBIA BKJIaA B
JNEATENIbHOCTh  IPYIIIBL, BBICTPAMBAaTh KOMMYHUKATHBHOE B3aMMOJEWCTBUE,
VUYUTHIBAsE MHEHUE OKPY KAIOLLUX.

K koHniy oOyueHus B 8 kiacce MpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:
WCIIOJIB30BATh MOHATHA: Macca U pa3sMeEPEl MOJIEKYJI, TEIUIOBOE IBIHKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHUE M aMOp(HBIC
T€a, HACBIIIEHHBIM W HEHACHILICHHBIN MMap, BJIAKHOCTh BO3AyXa, TEMIEparypa,
BHYTPEHHSA SHEPIUs, TEMIOBOM ABUIaTellb, SIEMEHTAPHBIN JJIEKTPUUYECKUAN 3aps,
DIEKTPAYECKOE T0JIE€, POBOAHUKU U JAUDJIEKTPUKHA, TOCTOSHHBIN dIEKTPAUYECKUIA
TOK, MarHUTHOE T0JIE;
pa3nnAyaTh SIBJICHUS (TETUIOBOE PACIIMPEHHUE W CHKATHE, TEIIONEPEAAYa, TEMIOBOE
paBHOBECHE, CMAa4YMBaHWE, KaNWULAPHBIE SIBICHUSA, WCHAPEHWE, KOHIECHCALWs,
IUIABJICHUE, KpHUCTauM3alMs  (OTBEPAEBAHUE), KHUIICHHE, TEIUIoNepeaaya



(TEMIOMPOBOJHOCTD, KOHBEKIIHS, U3ITyYEHUE), AJNEKTPU3ALIHS TEN,
B3aMMOJCHCTBHE 3apsSA0B, IEHCTBUS SICKTPHUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE,
B3aMMOJCHCTBHE MArHUTOB, JCHCTBHE MArHUTHOTO MOJII HA MPOBOAHHUK C TOKOM,
ANIEKTPOMArHUTHAS WHAYKIUS) MO OMHCAHWIO WX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JAaHHOE (PU3UUECKOE SBICHUE,

pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAKOLIEM
MUPE, B TOM YUCIIE (PU3MYUECKUE SIBJICHUS B IPUPOJIE. TOBEPXHOCTHOE HATSHKEHHUE U
KalWJUIIPHBIC SBIIEHUS B MPUPOJAC, KPUCTAUIBI B MpUpoAe, manyueHue ColHLa,
3aMEP3aHUE BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHKUE POCHI, TYMaHAa, MHES, CHETA,
ANIEKTPUYECKUE SBJICHUS B arMoc(epe, SIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMjiu, Apeid Moat0CcoB, Pojb MArHUTHOTO MOJIS AJIS SKU3HU Ha
3eMiie, MOJSPHOE CHUSHUE, MPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 33434y B
y4€OHYI0, BBIACTATH CYLIECTBEHHBIE CBOMCTBA (TPU3HAKM ) PU3NUYECCKUX SBIICHUIA,
ONKCHIBATh M3YyYEHHBIC CBOWCTBA T€A WM (DU3UYECKUE SIBICHUS, MCIONB3Ys
(U3nYEeCKUE BEIMYMHBI (TEMIEpPaTypa, BHYTPEHHSISI DSHEPrUs, KOJMYECTBO
TEIUIOTHI, YACNbHASA TEIJIOEMKOCTh BEIIECTBA, YACIAbHAS TEIUIOTA IJIABJICHMUS,
yaeabHAs TEMIOTa MNapooOpa3oBaHMs, YIENbHAs TEIUIOTA CrOpaHWs TOIUIMBA,
KO3((PUUMEHT TONE3HOTO JCHCTBUS TEIUIOBOM MAaUIMHBI, OTHOCHTENIbHAsS
BIQKHOCTb BO3JyXa, DOSJIEKTPUUYECCKUA 3apsl, Ccujda TOKa, SJIEKTPHYECKOE
HANPSOKEHUE, COMPOTHUBIIEHUE MPOBOJHMKA, YIEIBHOE CONPOTUBIECHUE BEUIECTBA,
paboTa W MOIIHOCTH JJICKTPUYECKOTO TOKA), MPU ONMUCAHUM NPABHIIBHO
TPaKTOBaTh (PU3MYECKHIA CMBICI HMCHOJIB3YEMBIX BEJIMYMH, OOO3HAYCHHS W
€AMHULBl (PU3MYECCKUX BEJIWYMH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIME TAHHYIO
(PU3NYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH T'PaA(UKHA H3YyUEHHBIX
3aBUCUMOCTEN (PM3NYECKIX BEJTUUNH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHE SBJICHHS M MPOLECCHI, MCIOJIb3Ys
OCHOBHBIC TOJIOKCHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BEILECTBA,
OPUHLHAI CYMEPNO3UIUN NOJIEH (HA KAYECTBEHHOM YPOBHE), 3aKOH COXPAHCHUS
3apsna, 3akoH Oma Juis ydacTka nenu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHECHHs
SHEPruM, MPH 3TOM J1aBaTh CIOBECHYIO (POPMYJTUPOBKY 3aKOHA M 3aMMUCHIBATH €r0
MaTEMATHYECKOE BBIPAKCHHE,

OOBACHATh (PU3MYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
cuTyauui NPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa. BBISIBJISTh
NPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBICHEHUE U3 1—2 TOTMYECKUX IIArOB C
onopoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (PM3NUYECKUX SBICHUMA, (PU3NUECKIX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN,

pelmare pacuéTHhIC 33Ja4d B 2—3 JACHCTBHS, WCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBA3BIBAKOIIME (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHAM3a YCJIOBHS 3a/a4d
3aMKACHIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK MAHHBIX JJS PELICHUS



3a1a4M, BBIOMpPATh 3aKOHbI W (OPMYJbL, HEOOXOOUMBIC [UIsl €€ PpELICHHUS,
OPOBOANTH PACYETHI U CPABHUBATH MOJIYYCHHOE 3HAYCHUE (PU3NUYECCKON BEITMYMHBI
C U3BECTHBIMHU JAHHBIMM,

pacro3HaBarh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPUA NOMOLIM (PU3MYECKHUX
METOJIOB, MCIOJB3ysl OMNHCAHWUE WCCICIOBAHMS, BBIACIATH MPOBEPIEMOE
NPEINOIOKEHUE, OLICHUBATh MPABUIBHOCTD MOPSIKA MPOBEACHHS MCCIEIOBAHNUS,
JeJIaTh BBIBOJIBL,

OPOBOANTH OMBITEI MO HAOMIOACHHUIO (DU3MYECKUX SBICHUM WM (PU3MYECCKHUX
CBOWMCTB Ten (KamWUISPHBIE SIBJICHHS, 3aBUCUMOCTH JABJICHHs BO3JyXa OT €ro
00BbEMa, TeMIepaTyphl, CKOPOCTM TMpoLEcca OCTBIBAHWS W HArpeBaHUs NpH
U3YYEHUH OT LBETA M3JIYYAIOMICH (MOIIOMAIIEH) MOBEPXHOCTH, CKOPOCTH
UCHAPEHUsT BOJBI OT TEMIIEPATYPhl KAAKOCTH W IUIOIAAA €€ MOBEPXHOCTH,
ANEKTPU3ALMS TNl U B3aUMOJCHCTBUE BICKTPUUYECKUX 3aPAJ0B, B3AUMOACHCTBHE
NOCTOSTHHBIX MArHATOB, BU3YAIM3AL1sl MATHUTHBIX MOJCH NOCTOSSHHBIX MArHUTOB,
JECHCTBHSI MArHATHOTO TMOJII HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA,
CBOMCTBA AJICKTPOJABHUIaTENST MOCTOSHHOTO TOKA): (POPMYIHMPOBATH MPOBEPSIECMBIE
OPEINONIOKEHUs, CcOOMpark YCTAHOBKY W3 MPEAJIOKEHHOTO 00OpYIOBaHMS,
OIKCHIBATh XOJ1 ONBITA U (POPMYIHPOBATH BHIBOBL,

BBITIOJIHATE MPSMBIE HM3MEPEHUST TEMIEPATyPbl, OTHOCUTENIBHON BIIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HAMPSKCHHSI C MCIOJb30BAHUEM AQHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MYECKUX BEIMYMH, CPABHHUBATH PE3YJIBTATHI U3MEPEHHUNA C YYETOM
3aIaHHON a0COJTIOTHOM MOTPENIHOCTH

NPOBOANTH MCCIECAOBAHUE 3aBUCUMOCTH OJHON (PM3NUYECKOM BEIMYMHBI OT IPYroi
C HCIOJIb30BAHMEM NPSIMBIX H3MEPECHUH  (3aBUCUMOCTH  COMPOTUBIICHUS
OPOBOJAHMKA OT €r0 JJIMHBI, IUIOMAAM MOMEPEYHOr0 CECYEHUS W YACTBHOTO
COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOIHUK,
OT HaNpsHKCHHWsT Ha NPOBOJHUKE, HCCIEAOBAHME TMOCIECI0OBATEILHOTO U
NapajuIeIbHOTO  COCIMHEHWUH  TMPOBOJHUKOB). IJIAHUPOBATh  HMCCIEIOBAHUE,
coOMpaTh YCTAHOBKY M BBINOJHSATH U3MEPEHHSI, CIEIysl MPEATOKEHHOMY IUIAHY,
(pUKCUPOBATH PE3YNbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAONHIL U TPAPUKOB,
JeNIaTh BBIBOJBI MO PE3YJIbTaTaM UCCIICIOBAHMS,

OPOBOANTH  KOCBEHHBIE  M3MEPEHHsS]  (PU3MYECKUMX  BEIMYMH  (yACTbHAs
TEIUIOEMKOCTh BEIECTBA, CONPOTUBICHHE NPOBOAHMKA, paboTa W MOIIHOCTH
ANEKTPAYECKOTO TOKA). MJIAHUPOBATh U3MEPEHHSI, COOMPATh SKCIEPUMEHTAIBHY O
YCTAaHOBKY, CJleAysl MPEAI0KEHHOW WHCTPYKIMW, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coONroaTh MpaBWia TEXHUKH O€30MacHOCTH mNpu padoTte ¢ 1adopaTOpHBIM
000pyAOBaHUEM,



XapaKTepPU30BaTh MPUHLUMBI ACHCTBAS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ ONOPOH HA WX ONMCAHMS (B TOM YMCJIE. CHCTEMA OTOIUICHHS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUYHK SJIEKTPUUECKOMN
SHEPrUM, BJIECKTPOOCBETUTENBHBIE MPUOOPBI, HArPEBATENLHBIC JJIEKTPONPUOOPHI
(IpUMEDPBI), SMEKTPUUECCKUE MPEIOXPAHUTENH, HNEKTPOMArHUT, SICKTPOABUTATENb
NOCTOSIHHOTO TOKA), WCIOJIb3Ysl 3HAHWS O CBOWCTBAaX (PU3MUECKHUX SBICHUN W
HEOOXOMMBIE (PU3HYECKNE 3aKOHOMEPHOCTH,
Pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA U U3MEPHUTEIBHBIE TPUOOPHI M0
CXeMaM M CXEMaTHYHbIM PHCYHKAM (KHJIKOCTHBIH TEPMOMETP, TEPMOC,
NCUXPOMETP, TUTPOMETP, JBHraTellb BHYTPEHHETO CrOPAaHUs, 3JIEKTPOCKOI,
peOCTar), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LEMEH € MOCIEI0BATENIBHBIM U1
NapaJuICTbHBIM  COCIUHEHUEM JJIEMEHTOB, pasivyas YCIOBHBIE OOO3HAUYEHUs
DJIEMEHTOB DJIEKTPUUECKUX LIETIEH;
OPUBOIUTE MPUMEPbHI (HAXOAWTH WH(OPMALMIO O NPHUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3UUECCKUX 3HAHWN B MOBCECAHEBHOW KWU3HM UIsl OOECHICUCHUs
0e30macHOCTH TpyA OOpallleHuH ¢ TpUOOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUS 3A0POBbs M COOMIOJCHUS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKPY KaroIIeh Cpeae,
OCYILECTBIIATh MOUCK WMH(opManmu (PU3NUECKOTO coAcpkanus B MHTepHETE, Ha
OCHOBE MMCIOIINXCS 3HAHWA U MyTEM CPABHEHUS JONOJHUTEIBHBIX UCTOYHHKOB
BBIACIATE MH(OPMALMIO, KOTOPas SBISIETCS MPOTHBOPEYMBON WM MOXKET OBITH
HEIOCTOBEPHOM,
UCMOJB30BaTh MPU  BBIOJIHEHUM YYEOHBIX 3aJaHMi  HAYYHO-TIONYJISPHYIO
IUTEPaTypy (pU3MUEecKOro CoACp:KaHWs, COPABOYHBIC MATEPUANbI, PECYPCHI CETH
HWHTepHer, BnaneTe NpHEMAMH KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3oOBaHUs
uH(OpMaIKu U3 OJHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCBMEHHBIE M KPATKHE YCTHBIE COOOWIECHUs, 00o0mas
WH(POPMALMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3MYECKOIO COJEPKAHUS, B TOM
yuciie MyOIMYHO MPEACTABIATh PE3YAbTAThl MPOCKTHONW WITM UCCIEI0BATENBCKON
JNEATENIBHOCTA, IPH JTOM T'PaMOTHO HCIIOJB30BATh W3YYCHHBIA IMOHIATUWHBINA
anmnapar Kypca QU3nKH, COMPOBOKAATh BEICTYIIIEHUE MPE3CHTALIUEIH;
OPHA BBIMIOJIHEHUM YYEOHBIX MPOEKTOB M MCCICAOBAHUA (PU3NYECKUX MPOLIECCOB
pacnpeaenaTe O00sI3aHHOCTA B TPYIIE B COOTBETCTBUM C TOCTaBICHHBIMHU
3ala4aMM, CJICIUTh 34 BBIIIOJIHCHUEM IUJIAHA JCHCTBUH M KOPPEKTHPOBATh €rO,
aJICKBAaTHO OLIEHUBATh COOCTBEHHBIN BKIA B JEATEIBHOCTD TPYIINbI, BEICTPAUBATH
KOMMYHHKAaTHBHOE  B3aMMOJCIHCTBHE, NPOSABISAS  TOTOBHOCTH  pa3pellarhb
KOH (DMK TBI.

K koHiy oOyueHus B 9 ki1acce MpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:



UCMOJb30BaTh TOHATHSA. CHCTEMA OTCYETA, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHTEIIBHOCTh ~ MEXAHWYECKOro  ABMWXKCHHS,  Acopmanus  (ympyras,
IUTACTUYECKAs), TPEHHWE, LEHTPOCTPEMMUTENBHOE YCKOPEHHE, HEBECOMOCTb W
NEPETPY3KH, UEHTP THKECTH, a0OCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO
TEJIa, PABHOBECUE, MEXAHWYECKUE KONEOAHWsS W BOJHBI, 3BYK, MH(QPA3BYK W
YJIBTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh M AIBHO30PKOCTh, CHEKTPBl UCMYCKAHWS W MOTJIOUICHMS, alb(a,
OeTa- 1 raMMa-u3J1yYeHHMsI, U30TOIIbI, SICPHAS SHEPTETUKA,

pa3nnAyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE NBUKCHHE,
PaBHOYCKOPEHHOE MNPSIMOJMHEHHOE JBMJKEHME, CBOOOJHOE TAJCHHUE TEl,
PAaBHOMEPHOE JBW)KEHUE MO OKPY>KHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTHBHOE
JBWKCHHE, KOJIEOATENbHOE IBHXKEHUE (3aTYXAKOIINE U BBIHYKICHHbIE KOJEOAHUs ),
PE30HAHC, BOJIHOBOE  JBIKECHUE, OTPAKECHUE  3BYKA, MPSMOJMHEHHOE
PAacIpPOCTPAHEHHE, OTPAKEHHE W NPEJIOMIICHHE CBETA, MOJHOE BHYTPEHHEE
OTPAKEHHUE CBETA, PA3JIOKEHUE OEI0r0 CBETA B CIIEKTP U CIOXKEHHAE CIEKTPAIbHBIX
LBETOB, JUCIEPCUS CBETA, €CTECTBCHHAs PAaJMOAKTUBHOCTb, BO3HWKHOBECHUE
JMHEHYATOr0 CMEKTPA M3JIYUYCHHUS) M0 OMHCAHWIO X XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBIICHUE,

pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAKOLIEM
Mupe (B TOM uucie (PU3MYECKHE SIBICHUS B MPUPOAC. MPWIABBL U OTJIMBEI,
OBWKeHHE TIaHeT CONHEYHOM CHCTEMBI, PEAKTHBHOE JABW)KCHHUE IKUBBIX
OPraHMU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPICEHUE, CEHCMUYECKHE
BOJIHBI, [IyHAMU, 3X0, [IBETA TEJI, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHYECKOE
JACUCTBHE BUAMMOIO, YJIbTPAQUOIETOBOTO M PEHTIEHOBCKOTO M3IYUYEHH,
€CTECTBCHHBI paaMOAKTHBHBIA (POH, KOCMHYECKME JIyYH, PaJAHMOAKTUBHOE
U3NYYEHUE MPUPOAHBIX MHUHEPAJIOB, JCHCTBHE PaJMOAKTUBHBIX HM3IYYCHHIA Ha
OpPraHM3M YEJIOBEKA), MPU 3TOM IEPEBOJNUTH MPAKTHUECKYIO 3a7a4y B Y4ECOHYIO,
BBIICTISATh CYLIECTBEHHBIE CBOWCTBA (PU3HAKY ) PU3NYECKUX SIBIICHUIA,

ONKCHIBATh M3YyYEHHBIC CBOWCTBA T€A WM (DU3UYECKUE SIBICHUS, MCIONB3Ys
(u3nyeCKue BEIMYMHBI (CPENHSAsS W MIHOBEHHAas CKOPOCTb Tela MpH
HEPABHOMEPHOM JBWKCHUH, YCKOPEHUE, MEPEMEIICHUE, MYTh, YIJIOBAs CKOPOCTH,
CUJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MAJCHUS,
BEC TENA, MMITYJIbC TeNd, MMITYJIbC CHJIBI, MEXaHW4YeCKas padoTa W MOLIHOCTH,
NOTCHUMAIBHAS ~SHEPIrUs TENa, MNOAHATONO HAX MNOBEPXHOCTBIO  3EMIIH,
NOTCHIMANBHAS DSHEPrUsl CKATOH MPY>KAHBI, KHHETUYECKAs SHEPIHs, MOJIHAS
MEXAHUYECKAsT SHEPTHS, MEPUOJ U YacTOTa KoJaeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTENb MPEJIOMIICHHS CPEbl), TPU
OMKCAaHUMN TPABUJIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICIT MCIOJb3YEMBIX BEIMYMH,
00O3HAYCHUsT W CIWHULBI (PUBHYECKUX BEJIMYMH, HAXOAWUTh (HOPMYIIBI,



CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BETUUMHY C IPYTUMHU BEITMUYMHAMU, CTPOUTH
rpadMKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKkTepu30BaTh CBOWCTBA T, (PU3NUECKUE SIBICHUS W MPOLECCHI, UCMONb3Ys
3aKOH COXPAHEHUs DHEPIUU, 3aKOH BCEMUPHOTO TATOTCHUS, TMPUHIIMII
CYNEPNO3ULMUA CUJI, TPUHLIUN OTHOCUTENIbHOCTH ['anuies, 3akoHbl HbIOTOHA,
3aKOH COXPAHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEJIOMJIEHUS CBETA, 3aKOHbI
COXPaHEHHUs 3apsJOBOr0 U MACCOBOIO UMCEN MPU SACPHBIX PEAKLUSX, MPU ITOM
JaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alUChIBaTh €r0 MareMaTHYecKoe
BBIPAKCHUE;

OOBSICHATH (PU3MUECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyalluii MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBISBIATH  MPUYUHHO-
CJICZICTBEHHBIE CBS3U, CTPOUTh OOBICHEHUE M3 2—3 JIOTMUECKUX LIAroB C OMOPOi
Ha 2-3 W3YYCHHBIX CBOHCTBA (PU3MYECKUX SIBJICHUN, (PU3MUECKMX 3aKOHOB WJIH
3aKOHOMEPHOCTEI,

pelmare pacyéTHhIE 3a7aud (OMUPAKOIIMECS HAa CUCTEMY W3 2—3 YpaBHEHWH),
UCTOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECCKUE BEMUMHBI. HA OCHOBE
aHaJIM3a yCIIOBUS 3a/1a4M 3aMUChIBATh KPATKOE YCIIOBUE, BHISABJIATH HEIOCTAOLIME
WIA W30BITOYHBIE JAHHBIE, BBIOMPATh 3aKOHbI W (HOPMYJIBI, HEOOXOAMMBIE IS
pelIeHUs, MPOBOAUTL PACUEThl W OLIEHUBATh PEATMCTUYHOCTb MOJYYEHHOTO
3HauYeHUs (PU3NUYECKOIN BEIMUUHBI,

pacno3HaBath NpOOJEMbI, KOTOPbIE MOXKHO PELIATh MPH MOMOUIM (PU3UUECKUX
METOAOB, WCMOJIb3Yysl ONMHUCAHWUE WCCICIOBAHUS, BBIACNATH  MPOBEPIEMOE
PENONOKEHUE, OLUEHUBATh NMPABWILHOCTH MOPSAAKA MPOBEACHUS MCCIEAO0BAHMS,
JeNIaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOIEHU U OTBITOB,;
OPOBOJUTH OMBITHI MO HAOMIOAECHUIO (PU3MYECKUX SIBJICHUN WM (DU3MUECKUX
CBOMCTB TeJ (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHUs SHEPIUH,
3aBUCUMOCTh MEpPUOJAa KojeOaHWi MPY>KMHHOTO MasTHUKA OT MAcChl rpy3a U
KECTKOCTH MPYKMHbI M HE3aBUCHUMOCTh OT AaMIUTUTYAbl MaJlbix KoJieOaHui,
OPSIMOJIMHEMHOE PACPOCTPAHEHUE CBETA, PA3IOKeHHE OEJOro CBETa B CIEKTP,
W3YUYCHUE CBOWMCTB M300paKEHHsI B TUIOCKOM 3€pKaJic M CBOMCTB HM300paKEHUs
npeaMera B coOupatolieid JinH3e, HAONIONEHUE CIUIOMIHBIX M JIMHEHYaThIX
CMEKTPOB M3IIyUEHMsI): CaMOCTOSITENBHO COOMpaTh YCTAHOBKY M3 M30OBITOYHOTO
HaOopa 00OpyI0BAHMS, OMTUCHIBAThH XO/1 OMbBITA U €r0 PE3yJIbTaThl, ((OPMYIMPOBATH
BBIBOJIbI;

OPOBOJIUTH MPU HEOOXOAUMOCTU CEPHUIO MPSAMBIX U3MEPEHUINA, ONPEIEIisis CPEAHEES
3HAUEHUE M3MEPIEMON BeMUKMHBI ((POKYCHOE pacCTOSTHUE COOMPAFOLIEH JTMH3BI),
000CHOBBIBATh BHIOOP croco0a U3MEPEHUS (M3MEPUTENBHOTO MPUO0OpPa);
OPOBOJUTH  HUCCIACAOBAHME  3aBUCUMOCTEH  (PU3MUECKUMX  BEJIIMYMH €
UCMOJIb30BAHUEM TPSMBIX M3MEPEHUH (3aBUCUMOCTb MYTH OT BpPEMEHH MpU



PABHOYCKOPEHHOM [JIBHKEHUM 0O€3 HAYalbHOW CKOPOCTH, Mepuoja KojeOaHui
MaTEMaTHYECKOTO MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIJla OTPAKEHUS CBETA
OT yIlla TaJCHUS M yraa TMpEeNIoMJICHHS OT yrja MNajicHus): TUIAaHHPOBATh
UCCIICIOBAHHUE, CAMOCTOSITETHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTATHI
NOJTYYEHHOH 3aBUCUMOCTH (DPU3HUYECKUX BEIMUYMH B BUAC TaOIWL U TpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

OPOBOJANTHh KOCBEHHBIE M3MEPCHUS (DU3NYECKUX BEIMYMH (CPEAHSS CKOPOCTh U
YCKOPEHUE Tella MPH PAaBHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE CBOOOJHOIO
NajcHUs, KECTKOCTb  MPYXKUHBL, KOXQ(MUUMEHT  TPEHUS  CKOJIBKEHUS,
MEXaHWYeCKass paboTa W  MOLIHOCTh, 4YacToTa MW MNEpUOJ  KosneOaHui
MAaTEMaTHYECKOTO0 M MPY>KHHHOTO MAATHUKOB, ONTHYECKAs CHJIa COOMpArOIIEH
JVH3bI,  PAAMOAKTUBHBIA  (OH).  IJIAHUPOBATH  W3MEPEHMUs,  COOMpATh
AKCIEPUMEHTAJIBHYIO YCTAHOBKY W BBIOJHATH U3MEPEHUS, CIEAYS TPEII0KEHHON
WHCTPYKLMH, BBIYUCIATH 3HAYEHUE BEJIIMUMHBI W AHAIM3HPOBATH IOJIYYCHHBIE
PE3YIIBTATHI C YYETOM 3aJaHHOM IMOTPEMTHOCTH U3MEPEHHI,

coONroaTh MpaBWia TEXHUKH O€30MacHOCTH mNpu padoTte ¢ 1adopaTOpHBIM
000pyAOBaHUEM,

pa3AyaTh OCHOBHBIE TPU3HAKU M3YUYCHHBIX (PU3MUECKAX MOJECTICH: MaTepruaabHas
TOUYKA, a0COJIFOTHO TBEPOE TEJIO, TOUCUHBIH UCTOYHHUK CBETA, JIy4, TOHKAs JIMH34,
TUTAHETAPHAs MOACIb aTOMA, HYKITOHHAs! MOJESTb AaTOMHOTO SIAPa,;
XapaKTepPU30BaTh MPUHLUMBI ACHCTBAS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpOil Ha WX OMHMCaHWs (B TOM YHMCIE. CIHIOMETP, AATYUKH
NOJIOKECHUSI, PACCTOSHUSL M YCKOPEHMs, PAKETa, 3XOJIOT, OYKH, MEPUCKOT,
¢oroanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOM, MJO3MMETP, Kamepa
BunbcoHa), wWCmonb3yss 3HAHWUS O CBOMCTBAX (PU3MUYECKHX SIBICHUN U
HEOOXOMMBIE (PU3HYECKNE 3aKOHOMEPHOCTH,

UCIOJb30BAaTh CXEMBI W CXEMAaTUYHBIE PHCYHKH W3YUYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKUMX MPOLECCOB MPH
pelICHUM y4e€OHO-TPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMbl Ui TOCTPOCHUS
M300PKCHUN B IJTIOCKOM 3€pKaJIe U COOMpPAIOIIEH JTMH3E;

OPUBOIUTE MPUMEPbHI (HAXOAWTH WH(OPMALMIO O NPHUMEPAX) MNPAKTHYECKOTO
UCIOJb30BaHUsl (PU3NUECCKUX 3HAHWN B MOBCEIHEBHOW KWU3HM JUISl OOECHICUCHUS
0e30macHOCTH TpyA OOpallleHuH ¢ TpUOOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUS 3A0POBbs M COOMIOJCHUS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKPY KaroIIeh Cpeae,

OCYILECTBIIATh MOMCK MH(pOpMammu (U3NYECKOro coiaepkanus B HHTepHeTe,
CaMOCTOSTENBHO (HOPMYJIMPYS MOUCKOBBIN 3aMpoc, HAXOAUTh MYTH OMPEACTICHUS
JIOCTOBEPHOCTH TMOJYYEHHOW HMH(POPMAlMM HAa OCHOBE HMMEIOIIUXCS 3HAHWUN U
JOTMOJIHUTENBHBIX UCTOYHUKOB,;



UCMOJB30BaTh MPU  BBIOJIHEHUM YYEOHBIX 3aJaHMi  HAYYHO-TIONYJISPHYIO
JIUTEPATypy (PU3NUECKOrO COACPKAHMsS, CIPABOYHBIE MATEPUAIIbI, PECYPCHI CETH
HWHTepHer, BnaneTe NpHEMAMH KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3oOBaHUs
uH(OpMaIKu U3 OJHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE MWUCBMEHHBIE M YCTHbIE COOOLIEHWS HAa OCHOBE
WH(pOPMALMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJCPKaHUs, MyOJTUYHO
MIPEICTABIATh PE3YJIBTATHl MMPOECKTHON WM HCCIIENOBATEIILCKON IEATEIBHOCTH,
[P 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYCHHBIN MMOHATAWHBIN arapar n3y4aeMoro
pazaena (UM3MKKM W COMPOBOXKIATH BBICTYIUICHWE MPE3CHTALMEH € YYETOM
0COOCHHOCTEHN ayAMTOPUHA CBEPCTHHUKOB.



TEMATHUYECKOE INNTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacos DJeKTPOHHbBIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposbie)
n/m NMPOrpamMmbi Bcero Konrponbnpie - Mpaxrmeckne o0pa3oBaTejibHbIE
padoTbI padoTbI pecypesi
Pazgen 1. @u3uka u eé posib B NO3HAHUH OKPYRAKIIET0 MHPa
1.1 DdusKKa - HayKa O MPUPOIE 2
1.2 Dusnueckue BEITUIUHbI 2 1
1.3 EctecTBeHHOHAYUHBIM METOM MO3HAHUS 2 1
Hroro mo pazneny 6
Pazgen 2. IlepBoHauabHbIE CBEJEHHUSI 0 CTPOCHHUH BellleCTBA
2.1 CtpoeHue BerecTBa 1
29 JIBM>keHUE U B3aUMOECHCTBUE YaCTHII 5 1
BEIIECTBA
23 ArperaTHble COCTOSIHUSI BEILECTBA 2
Hroro no pazneny
Paznen 3. /IBu:KeHHE H B3AHUMOJAEHCTBHE TeJ
3.1 MexaHu4ecKoe IBUKEHUE
32 WHuepuus, Macca, MIOTHOCTb 4
33 Cuna. Bunsl cun 14 1 2
Hroro no pasaeny 21
Paznen 4. laBiaeHue TBEPABIX TeJ, ()KHAKOCTEN M ra30B
41 Hasnenue. Ilepenaya nasneHus TBEPALIMU 3
TEJIAMHU, )KUAKOCTSIMHU U Ta3aMu
4.2 JlaBneHue ®KUIKOCTH
6

43 ATMOC]epHOe naBiieHIe




44 JleficTBHE KUAKOCTHU U ra3a Ha MOTPy>KEHHOE 7 3
B HUX T€JIO

Hroro no pasaeny 21

Pasgen S. PaGoTa u MOIIHOCTB. JHeprus
5.1 Pabora n MomHOCTD 3 1
52 IIpocTeie MEXaHU3MBI 1
53 MexaHn4eckas SHeprus 4 1

Hroro no pasaeny 12

PesepBHOE Bpemsi 3

68 12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




8 KVIACC

KosnuecTBo uacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM
Ne n/n pOrpaMMBI pas Beero :f;ﬁ“(;l::“b““e 1:;’;:::"““"6 f)léz(éll);)ooBBalegbﬂble
pecypchbl
Pazgen 1. TensioBbie siBjieHUst
1.1 CtpoeHue 1 CBOWCTBA BEIECTBA 7
1.2 TernioBbIe MPOIECCHI 21 1 5
Hroro no pasaeny 28
Pazgen 2. DjiekTpruyecKHe 1 MATHUTHDBIE SIBJICHUS
21 QHGKTpI/I"IeCKj/Ie 3apsAabl. 3apsLKEHHbBIE TeNla U 7 1
UX B3aUMOJICHCTBHE
22 ITocTosIHHBII AIEKTPUYECKHUiT TOK 20 2 7
23 MarauTHbIe SIBJICHUS 1.5
24 DJNEeKTPOMArHUTHAsI UHIYKLUS
Hroro no pasaeny 37
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KVIACC

KosnuecTBo uacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM u(pposbie
Ne ni/n B p Beero Kounrpoabubie, IlpakTnueckue f)lép?l)f OBaTe.?Ibele
padoTbI padoTbI pecypesi
Paszpen 1. Mexanudeckue siBJICHUSA
11 MexaHu4eckoe IBHKEHUE U CIIOCOOBI €ro 10 1
OTIHUCAHMS
1.2 BzaumoneiicTBue Ten 20 1 3
1.3 3aKOHbI COXpaHEHUs 10 3
Hroro mo pazneny 40
Pa3gen 2. Mexannueckue KoJ1e0aHHSI M BOJIHBI
2.1 MexaHnudeckue KonebaHus 7 3
22 MexaHu4eckne BOJHBL. 3BYK 8 1 3
Hroro no pasaeny 15
Pa3zpen 3. DjieKTPOMATHHTHOE MOJI€ H 3JIEKTPOMATHHTHBIE BOJIHBI
31 DJIeKTPOMarHuTHOE NoJie U 6 5
3JEKTPOMATrHUTHBIE BOJHBI
Hroro no pazneny 6
Pa3nen 4. CeeToBble siBJIeHHS
4.1 3aKOHBI paclpOCTPAHEHUs CBETA 2
42 Jlun3bl 1 onTHYecKue MPUOOPHI
43 Paznosxenne 6enoro cera B CEKTP 2
Hroro no pasaeny 15

Paszgen 5. KBaHTOBLIE IBJICHHSA

5.1

HCHyCKaHI/Ie U MOTJIOICHHUE CBETA aTOMOM

52

CtpoeHue aTOMHOTO sizipa




53 SnepHble peakuuu 7 1
Hroro no pasaeny 17
Pa3gen 6. IlloBTOpuTE1bHO-0000 A0 IHI MOAYJIb
IToBropenue u 00o0IIeHNE COnepIKaHMs
6.1 9 2
Kypca pusuku 3a 7-9 xnacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

KoanuecTBo uacos
Ne Jata DJIeKTPOHHBIE HH(PPOBbIE

ply | VPPN Beero | NouTpoabmbie IlpakThueckme .o .nug oGpaszosaTennubie pecypest
paboTnbl padoTsl

dusnka — Hayka O NMpUupoje.
1 SBnenus npupoabl. Pusuueckue 1 https://m.edsoo.ru/35YPBIWSK
ABJICHUSA

MexaHu4eckue, TEMIOBbIE,
2 9JIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/I16U53L6H
CBETOBbIE, 3BYKOBbIE SIBJICHMSI

Dusnyeckue BEJTUUYUHBI U UX 1

https://m.edsoo.ru/6ZYFTFPA7
HU3MepeHue

Ypoxk-uccnenosanue "U3mepenue
TeMIIepaTypbl MPH MOMOLIH |
KUIKOCTHOTO TEPMOMETPA U JaTYHKA
TeMneparypbr”

1 https://m.edsoo.ru/VQGCNSIMP

Kak usuka u gpyrue ecCTeCTBEHHbIE
HAYKH M3y4aroT TPHPOAY.

5 EcrecTBEHHOHAYYHBbIH METOA 1 https://m.edsoo.ru/3LPP2HPX?2
nosHanus. Onucanue GU3NIECKUx
SIBJICHUH C MOMOUIBIO MOAENIEH

Ypoxk-uccnenosanue "l[Iposepka
TUIOTE3bl. JaJbHOCTD MOJIETA

6 [apyKa, MyueHHOro ropu30HTalbHO, 1 1 https://m.edsoo.rw/9YLZITEMU
Tem Ooublie, yeM OOJIblie BBICOTA
nycka"

Crtpoenue Beuiecta. OnbIThl,
7 IOKa3bIBAIOLIHE THCKPETHOE 1 https://m.edsoo.ru/FSPU4OLYR
CTPOEHHE BEIECTBA

8 JIBMIKeHME YaCTULl BELIECTBA 1 https://m.edsoo.ru/HQ3 1SN 1F3




Ypoxk-uccnenosanue «OrnbIThbI MO
HaOJIFO IEHUIO TEMNJIOBOrO
PACIINPEHHs Ta30B)

https://m.edsoo.ru/FT87UNTLS

10

Al‘pel‘aTHbIe COCTOsAHUA BELIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3aumMocBsi3b MekKy CBOMCTBAaMU
BEILECTB B Pa3HbIX arperaTHbiX
COCTOSIHUSIX U X
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OcoGeHHOCTH arperaTHbIX
COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMIDBI48

12

MexaHU4ecKOe IBUKEHUE.
PaBHOMeEpHOE 1 HEpaBHOMEpPHOE
IBHXXEHHUE

https://m.edsoo.ru/3W6CCIHBI1

13

Ckopoctb. Enunuiisr ckopoctu

https://m.edsoo.ru/29GPTJAKL

14

Pacuer INyTU U BPEMCHU ABHUKCHHUA

https://m.edsoo.ru/PVHMNWAUA

15

Hnepuus. 3aKOH HHEPLIUH.
B3aumoneiicTBue Ten Kak Npu4UHA
M3MEHEHHs] CKOPOCTH JABH)KEHUS TeJ

https://m.edsoo.ru/KX5510IBX

16

[TnoTHOCTS BewecTsa. Pacuer Maccol
1 00BbEMA TeJIa 0 €ro MIOTHOCTU

https://m.edsoo.ru/0S71X3DPS

17

JlaGopaTopnas pabora
«OnpezeneHne MIOTHOCTH TBEPIOTO
TeNnay

https://m.edsoo.ru/OH22PX7CX

18

Pemenne 3anay no reme "I[1noTHocTh
BerecTna”

https://m.edso0o.ru/50DYVYG49

19

Cuna Kak XxapakTepHCTHKa
B3aumozneiictaus ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV356FY 1G2

20

Jlabopatopunas pabora «/3yuenue
3aBHCUMOCTH PACTSXKEHHUS
(nedopmaryu) NpyKUHBI OT
MPUIIOKEHHOM CHITbI»

https://m.edsoo.ru/PXXW6DHXE




21

SBnenue Tarorenus. Cuna TsOKECTH

https://m.edsoo.ru/OCWIXFNQE

22

CBsi3p MeXy CHJIOH TSDKECTH U
Maccoii Tena. Bec Tena. Pemenne
3aaay o reme "Cuna tsokectu"

https://m.edsoo.ru/SPZHPV1Y]

23

Cuna TskeCcTH Ha APYIUX IUIaHeTax.
Dus3nyecKue XapakTepUCTUKU
TJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

Hsmepenue cui. [{lunamomeTp

https://m.edsoo.ru/IT1IZGKCKH

25

Bec Tena. HeBecomocTb

https://m.edsoo.ru/UAOISOSRE

26

CrioskeHue IBYX CHJI, HalpaBJIEHHbIX
MO OJTHOM MPSIMOH.
PaBHOnelcTBYIOLIAS CHIT

https://m.edsoo.ru/L6SNUZVZS

27

Pewrenue 3amau mo reme
"PaBHopeiicTByromas cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKONbKEHUS] U TPEHUE
nokosi. TpeHue B MpHpoIe U TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

Jlaboparopnas pabora «13yuenue
3aBUCHMOCTH CHJIbI TPEHHSI
CKOJTb)KEHHsI OT CHJIbI JaBIICHUS U
XapakTepa CONMPUKACAIOLIMXCS
MTOBEPXHOCTEH»

https://m.edsoo.ru/TAQP4B30A

30

Pewenue 3anau Ha onpenenenue
PaBHOAENCTBYOLIEN CHIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemienue 3amay mo temam: «Bec
tenay», «I'paduyeckoe uodpakeHue
cuy, «Cwnbl», «PaBHOAEHCTBYIOLIAS
CHIT»

https://m.edsoo.ru/TOV639RZF

32

KonTtponbHasi pabora no remam:
«MexaHuueCKOe ABUIKEHHE,
«Macca, nnoTHOCTBY, «Bec Tenay,
«I'paduyeckoe uzobpaxeHue cum,
«Cubm»

https://m.edsoo.ru/P4AROSWE4D




Hasnenne. CriocoObl yMeHbILIEHUs U

33 https://m.edsoo.ru/25TVMIFDL
yBEJIMYEHUS AaBJICHUs
JlaBnenue rasa. 3aBUCUMOCTb

34 JaBJICHUsI ra3a OT 00béEMa, https://m.edsoo.ru/344YMX9WR
TEMINEPATypPhbl
Ilepenaua nasneHus TBEPABIMU

35 TeJaMHU, JKUAKOCTAMH U ra3aMu. https://m.edsoo.ru/CGSPOSNWO
3akoH ITackasns
JlaBneHue B JKUIKOCTH U rase,

36 BbI3BAHHOE AEHCTBUEM CHJIBI https://m.edsoo.ru/K7T1219UC
TSKECTH

37 P OIS BANE 10 TeMe L TRToHHe https://m.edsoo.ri/UHHCSRBOW
B JKUAKOCTH U rasze. 3akoH [Tackamusy

38 Coofwmarowmecst cocy sl https://m.edsoo.ru/7THDBMDHR2

39 ['uppasnuueckuii mpecc https://m.edso0.ru/67X2LF396

40 MaHOMeTpH; TTopHERTn https://m.edsoo.ru/5SG846G718
JKUIOKOCTHBIM HACOC
Atmocdepa 3emmn. ITpuunnb
CYLIECTBOBaHMS BO3AYLIHON

41 00os104ku 3emin. 3aBUCUMOCTD https://m.edsoo.ru/DRQ6ZPW 1M
aTMOC(EpPHOTro AaBJIEHHS OT BbICOTHI
HAJl YPOBHEM MOPSI

42 Beemoanyxs. Ammoogoproe https://m edsoo.ry/PYRNEDISY
JABJICHHE

43 Msmepeme anmechiepnong https://m.edsoo.ru/2183TIPD4
pasnenusi. Oneit Toppuuennu
3aBHCUMOCTB aTMOC(hEepHOTO

44 JaBJICHHsI OT BBICOTbI HaJl yPOBHEM https://m.edsoo.ru/YWIFWMZI1J
Mopsi

45 bapomerp-anepoun. Armochepnoe https://m.edsoo.ru/WBNXTP7GR

AABJICHHUE Ha pa3JIMYHbIX BbICOTAX




46

PelueHue 3a1a4 1o TemMe
"ATtmochepHoe napneHue”

https://m.edsoo.ru/YWVWL35TAI

47

JlelicTBUE JKMJIKOCTH M ra3a Ha
MOTPY’KEHHOE B HUX TEJIO.
ApxuMenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTopnas padota
«OmnpeneneHne BLITAIKUBAIOLIEH
CUJIBI, ENUCTBYIOLIEN Ha TEJO,
MOrPYKEHHOE B KHJIKOCThY

https://m.edsoo.ru/7U40IDLK2

49

JlaboparopHas pabora 1o reme
«HMccnenopanue 3aBUCHMOCTH Beca
Tena B BOJE OT 00BEMA MOrpyKEeHHOM
B JKUJAKOCTb YaCTH TeJIa»

https://m.edsoo.ru/OUOBGKKSW

50

IInaBaHue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparophnas pabora
"KoHcTpyupoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHHE JIOAKH U
onpenesieHne e€ rpy3onoabeMHocTH"

https://m.edsoo.ru/BGOVBS63P

52

Pewenue 3amau no temam:
«I1naBaHue cynoB.
BosayxonuaBanue», «JlaBnenue
TBEPIBIX TEJI, JKUIKOCTEH U ra3oB»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanu4eckasi pabora

https://m.edsoo.ru/1YIR6J7LS5

54

MowHocTh. EnuHUIBI MOLITHOCTH

https://m.edsoo.ru/4UUXIHR 1 X

55

Ypoxk-uccnenosaunue "Pacuér
MOILHOCTH, Pa3BUBAEMOH MpHU
MOABEME 110 JIECTHULE"

https://m.edsoo.ru/GDB065558

56

[IpocTbie Mexanu3Mmsbl. Poruar.
PaBHOBecuHe CHUJI Ha pblyare

https://m.edsoo.ru/8YRUOUGS?2

57

KourponbHast pabora no reme
«/laBieHue TBEPABIX T, KUAKOCTEN
1 ra3op» / Beepoccuiickast

https://m.edsoo.ru/DWLOWQXQZ




npoBepoyHas pabora

58

PesepBHblii ypok. Pabora ¢ Tekcramu
no teme «/laBneHue TBEPABIX Tel,
KUIKOCTEH U ra3osy /
Bcepoccniickast mposepouHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Poryaru B TexHuke, ObITy U npupoze.
JlaboparopHas pabora
«Hccnenosanue yciaoBHil
PaBHOBECHUsI pbluaray

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3anay 1o teme «Y CjaoBHs
pPaBHOBECHs pblyaray

https://m.edsoo.ru/6 AXDHFS8N

61

KoadduumeHT nosiesHoro aeicTeus
mexanusMa. Jlabopatopnas pabora
«H3mepenne KI1J1 naknonHoi
TLIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amau o reme "Pabora,
mourHocTh, KIT/T"

https://m.edsoo.ru/VFSXBOQLVS

63

Mexanuueckas SHEpTrHsi.
KuHeTnyeckast ¥ nNoTeHLMaIbHAs
SHeprus

https://m.edsoo.ru/3HQE7THOYK

64

3aKOH COXpaHEeHUs] MeXaHHYECKOil
DHEPTrUN

https://m.edsoo.ru/46Y22ZPME

65

VYPOK-3KCIEPUMEHT T10 TEMe
"DKCIEPUMEHTAILHOE ONPEACNICHHE
M3MEHEHUSI KHHETHYECKON U
MOTEHLMATbHON SHEPTHH NPH
CKaTbhIBAHUH TeJ1a MO HAKJIOHHOMN
TIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

Konrponbhas pabora no reme
«Pabora u MOLTHOCTB. DHEPrHs»

https://m.edsoo.ru/AECZ9T7EC

67

Pesepsheiii ypok. Pabora ¢ Tekctamu
o teMe "MexaHuueckoe ABHKeHHe"

https://m.edsoo.ru/MJJIPGGSA3




68

PesepeHblii ypok. Pabora ¢ TekcTramu
no teme "Pabora. MoLHOCTb.
Oueprus"

https://m.edsoo.ru/XT2SMNZYM

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KUNIACC

KosimyecTBo yacoB

Ne Tema vpoxa K I Hara DeKTpoHHbIe UH(pPOBBIE
n/n yp Bcero OHTPOJILHBIE  LIPAKTHUECKHE H3yueHusi oOpa3zoBaTelibHbIE pecypchl
padoThI padoThI

OCHOBHbBI€ TIOJIOKEHHS

1 MOJIEKYJIIPHO-KUHETHYECKON TEOPUHU 1 https://m.edsoo.ru/10BIEJ8GQ
1 MX ONBITHBIE MOATBEPIKACHUS

2 Macca u pa3mep aTOMOB M MOJIEKYJIT 1 https://m.edsoo.ru/OMIN4E3EH

3 Moneye REpIQro, RenEom A 1 https://m.edsoo.r/HVW3WMRAS
ra3000pa3HOro COCTOSIHUI BEILECTBA
OOmbsicHeHHEe CBOICTB TBEPIOTO,
JKMIIKOTO U ra3000pa3Horo

4 COCTOSIHUH BELECTBA HA OCHOBE 1 https://m.edsoo.ru/DIYTZQHS3
MOJIOKEHU I MOJIEKYJIIPHO-
KMHETHYECKOH TEOpPHH

5 Kpucrannuueckue u amopdHbie Tena 1 https://m.edsoo.ru/8G73PVM40

6 COrAUBIHES HEAURAPEOTE, 1 https://m.edsoo.ru/7XZHOXTSK
TToBEpXHOCTHOE HATS>KEHHE

7 TenyoBoe pacUIMpeHHe U CKaTHE 1 https://m.edsoo.ru/I3N3OKSS8L
Temneparypa. CBsi3b TeMnepaTypsl

8 CO CKOPOCTBIO TEIJIOBOIO JABUKEHMUSI 1 https://m.edsoo.ru/SXSV6F15B
YaCTHULL

9 BryTpenHsst oneprisi. Criocob! 1 https://m.edsoo.ru/BBVCI9MH6
M3MEHEeHUs] BHYTPEHHEH SHepruu

10 Bunel Tennonepenaun 1 https://m.edsoo.ru/WF4J3070P
Ypoxk-koupepenuus "IIpakruueckoe

1 MCIOJIb30BaHUE TETJIOBbIX CBONCTB 1 1 hitps://m.cdsoo.r/UU9 10QFZW
BEIIECTB U MaTepUasioB B LIEJSIX
sHeprocdepekenus"

12 Komuuectso Tennorel. Y aenpHas 1 https://m.edsoo.ru/88291DDIZ




TEIMJIOEMKOCTb

13

VYpaBHeHue TeroBoro HanaHca.
TeriooOMeH 1 TernIoBoe paBHOBECHE

https://m.edsoo.ru/P52QUVQIE

14

Jlaboparopnas pabora
"HccnenoBaHue siBJIEHUs
TerI000MeHa TPH CMELINBAHNH
XOJIOAHOM U ropsiueit Boas!"

https://m.edsoo.ru/FR2ZN6NSGV

15

Pacuer konnuecTBa TEMIOTHI,
HEOOXOAMMOrO /I HarpeBaHUs Teja
1 BBIIEJISEMOrO UM IPU OXJIAXKJICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopatopHas pabora
"OnpeneneHue yaeabHOM
TEIJIOEMKOCTH BEIecTBa"

https://m.edsoo.ru/40IT1ZJAH

17

DHeprusi ToruMBa. Y ienbHast
TEIJIOTA CTOPAHHSI

https://m.edsoo.ru/683AIXYWS

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAUIMYECKUX Tei. Y nenbHas
TEIUIOTA MJIABJICHHS

https://m.edsoo.ru/JHESA 1 PJF

19

JlabopaTopnas pabora
"OnpeneneHne yaeJbHOM TeIIoThl
TuIaBJIeHHs Jibaa"

https://m.edsoo.ru/LCOXVHGHD

20

ITapoobpa3oBaHue 1 KOHIEHCALMS.
Hcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. YnenbHas Teniora
rapooOpa3oBaHusi 1 KOHIAESHCALMH.
3aBHCUMOCTb TEMIIEPATYPbl KUIIEHHS
OT aTMOC(HEPHOTO NaBACHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Brnaxnocts Bo3nyxa. JlaboparopHnas
pabora "Onpenenenue
OTHOCHTEJIbHON BJIAYKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J 1

23

Peluenue 3anau Ha ONpeACTICHUE
BJIA’)KHOCTH BO3ayXa

https://m.edsoo.ru/N4AXJEXGAL




24

[TpuHLMIBI pabOTEI TEMJIOBBIX
nsurareneil. [Taposast TypOuHa.
JlBurarenb BHyTPEHHEro CropaHus

https://m.edsoo.ru/6BKWSWYG6

25

KII/] rennoBoro asuraress.
TennoBbie ABUraTeNN U 3a1IUTA
OKPY>KarOLIEH Cpesibl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHHs U NPEeBPALICHHS
SHEPTHHU B TEIUIOBBIX MPOLIECCaX

https://m.edsoo.ru/B1IKX6RPQ9

27

IToaroroBka Kk KOHTPOIBHOH paboTe
no teme "TerioBbie sBIEHUS.
H3MeHeHue arperaTHbIX COCTOSIHUI
BenecTna”

https://m.edsoo.ru/9AQ53CC7C

28

Konrponbnas pabora no reme
"Tennosble siBneHus. M3menenue
arperaTHbIX COCTOsIHUI BelecTa"

https://m.edsoo.ru/0X03133KU

20

Dnextpusauus ten. Jlsa pona
3JIEKTPUYECKHX 3apsisIoB

https://m.edsoo.ru/9E8SKDQMD

30

Ypok-ucciaenopanue "IeKTpu3aLus
Te UHAYKLUUEH U pH
CONPUKOCHOBEHUN"

https://m.edsoo.ru/JALQFK67]

31

B3aumopeiicTue 3apsskeHHbBIX Tell.
3axon Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DAEKTPUYECKOE TOJIe.
HanpsiskeHHOCTb 3JIeKTPUHYECKOro
nons. Ilpunnun cynepnozunuu
3JIEKTPUYECKUX TOJIEN

https://m.edsoo.ru/N79CZGZ1]

Hocurenu snekTpudeckux 3apsaos.
DnemeHTapHblii 3apsia. CrpoeHne
aToMa

https://m.edsoo.ru/AFOIKADMV

34

ITpOBOJHUKHM U OU3JIEKTPUKHU. 3aKOH
COXPaHEHHsI YJIEKTPHUECKOTO 3apsiaa

https://m.edsoo.ru/U8JR991PB

35

Pewenne 3anay Ha NPUMEHEHUE

https://m.edsoo.ru/SXWWOSWIJ5




CBOMCTB SJCKTPHYECCKUX 3apsAa0B

DNEKTPUYECKHI TOK, YCIOBUS €ro
cyuiecTBoBaHusl. MCTOUHUKH
9IEKTPUUECKOrO TOKA

https://m.edsoo.ru/ISIMP3J3M

JlelcTBHs 3IEKTPUYECKOrO TOKA

https://m.edsoo.ru/Q8WUTCKVT

Ypok-uccnenosanue "JlelicTeue
3JIEKTPUYECKOTO IOJIsl Ha
MTPOBOJAHUKH M JIMJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNeKTPUYECKHii TOK B MeTaJuIax,
JKUJIKOCTSIX M ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DnekTpudeckas Lerb U €€ COCTaBHbIe
HaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlabopatopHas pabora
"U3mepeHune u peryjiupoBaHHE CHJIbI
TOKa"

0.5

https://m.edsoo.ru/SLHH7UNIJI

42

DNEKTPUIECKOE HATIPSKEHHE.
Bonsrmerp. JIabopaTopnas pabora
"M3mepeHue 1 peryiupoBaHue
HanpsiKeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTPIBHeHPIe NPOBOAHHKA.
VYnenbHoe CONPOTHUBJICHHEC BCIICCTBA

https://m.edsoo.rw/ESUOSPC4G

44

JlaGopaTopHnas pabota "3aBUCHMOCTB
ANEKTPUIECKOTO CONPOTUBIIEHHS
MPOBOIAHUKA OT €r0 UTHHBIL, MJIOMAH
TMOMNEePEYHOro ce4eHusl U MaTepuasa"

https://m.edsoo.ru/4JDASGZNX

45

3aBHCUMOCTB CHJIBI TOKA OT
HanpsikeHust. 3akoH Oma aust
y4acTKa Lienu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlabopatopHas pabora
"UccnenoBaHue 3aBUCUMOCTH CHIIbI
TOKA, UAYIIErO Yepe3 Pe3ucTop, oT
CONPOTHBJIEHUsI PE3UCTOPA U

https://m.edsoo.ru/X3THIN3RM




HanpsKeHusi Ha pe3ucTope”

47

IlocnenoBarenbHOE U napaajiejibHOE
COCAMHEHHS TIPOBOAHHKOB

https://m.edsoo.ru/HJ9903493

48

Jlaboparopnas pabora "IIposepka
MpaBKJIa CIOKEHUs] HANPSHKEHUH NpU
MOCJaeaA0BATCIIbHOM COCOUHCHHUHU
IBYX PE3HCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS

49

JlabopaTopnas padora "IIposepka
MpaBHIIA ISl CUJIBI TOKA NPH
napasiesbHOM COeMHEHHU
pe3nCTOpoB"

https://m.edsoo.ru/DPAXGS8PZJ

50

Pewienue 3ana4 Ha npUMEHeHHe
3akoHa Oma Anst pa3Iu4HOro
COEIMHEHHUS TIPOBOJHHKOB

https://m.edsoo.ru/19ZEFKZZ4

51

Pabora 1 MOLHOCTB JEKTPUUECKOTO
Toka. 3akoH JLxoyns-Jlenua

https://m.edsoo.ru/40AIXYN3H

52

Jlabopatopuas pabota
"Onpenenenue padbOThI U MOIHOCTH
SJEKTPUYECKOro Toka"

https://m.edsoo.ru/VR92VS8JHA

53

DnekTprYecKue Lenu 1 norpedurenu
ANEKTPUYECKOH SHEePruu B ObITY.
Kopotkoe 3ambikanue

https://m.edsoo.ru/1L3KZ2XLM

54

ITocTosiHHBIE MArHUTBI, UX
B3aHMMOJIEHCTBHE

https://m.edsoo.ru/KL 1 ZHIKQF

55

Vpok-uccnenopanue "Mzyuenue
MOJIeii MOCTOSTHHBIX MArHUTOB"

https://m.edsoo.ru/1IGL7RJQOR

56

MaruuTtHoe nojie. MarHutHoe 1ose
3eMIIH U €ro 3HAYEHUE IS JKU3HU Ha
3emie

https://m.edsoo.ru/R3IXXJCRVK

57

IToaroroBka k KOHTPOIBHOI paboTe
1o TeMe "DIeKTPUYECKUe 3apsi/ibl.
3apsikeHHbIe TeJla U UX

https://m.edsoo.ru/RTA1IBICS




B3auMoaeicTeus. [TocTOsSIHHBIN
SJIEKTpUYECKU i TOK"

58

KonrponpHas pabora no teme
"DnexTpudecKue 3apsaabL.
3apspKeHHbIE Tea U UX
B3auMozeiicTeus. ITocTosHHbI
3JIeKTpUYeCKuii Tok" /
Bcepoccniickas mpoBepouHasi pabora

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepBHblii ypok. Pabora ¢ Tekcramu
no teme "[locTosHHBIH
ANEKTPUYECKUi TOK" /
Bcepoccuiickasi mposepoyHasi pabora

https://m.edsoo.rw/EQRLKPT1U

60

OnpiT Dpcrena. MarautHoe none
3JIEKTPUYECKOro ToKka MarHuTHoe
10Jie KaTyIIKH C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

ITprMeHeHHe 3JIeKTPOMArHUTOB B
texuuke. Jlaboparopuas pabora
"H3yueHune neicTBUs MArHUTHOTO
10JIsl HAa MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNeKTPOABUraTeNlb MOCTOSTHHOTO
Toka. Mcnone3zoBanue
3JIEKTPOABUraTeNeil B TEXHHYECKUX
YCTPONCTBAX M Ha TPAHCTIOPTE.
Jlabopatopnas pabora
"KoHcTpyupoBaHue u U3y4eHue
paboThl As1eKTpoaBHraTess’”

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

63

OnbiThl Papanes. 3akoH
9I€KTPOMArHUTHOH MHIYKIIMH.
ITpaBuno Jlenua

https://m.edsoo.ru/YSDW34FV0

64

DnextporeHepatop. Crocods
MOJYYEHHS] DJIEKTPUUECKONH SJHEPTHHU.
DNEeKTPOCTAaHLIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX

https://m.edsoo.ru/LMIC70D7A




SHEPrUU

ITonroroBka K KOHTPOJILHOM paboTe

65 no Teme "DIeKTpUUECcKHe U 1 https://m.edsoo.ru/GFS9PNCEB
MArHUTHBIE SIBJICHHS"
KoHnTponbHas pabora no reme

66 "JneKkTpudecKue U MarHUTHbBIE 1 https://m.edsoo.ru/APBXXTADS
sBJeHUs"

67 Pe3ep3m;m ypox. Pagora ¢ T?,KCTaMH 1 https://m.edsoo.ru/4B8GKYQ1X
no Teme "TenyoBbie sIBIECHUS

68 ReseprHE YPOX. Labara ¢ TeReTamm 1 https://m.edsoo.ru/ISHXLLTXX

o reMe "MarHuTHble siBjieHus"

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68

14.5




9 KUJIACC

KosnuecTBo 4acos

Ne Tema vpoKa K I Hara DuiekTpoHHbIe UH(POBHIE
n/n yp Bcero OHTPOJILHBIC)  LIPAKTHHECKME 3y yenns| oGpasoBaTe/bHbIe pecypehbl
padoThI padoThI

1 ﬁ:::gg:;:g;: T’ug;?;elme' 1 https://m.edsoo.ru/UP3188VCD

2 S:;;lixze?;’;%izrj@g;;ﬁ;mnbHOCTb 1 https://m.edsoo.rt/UWFLOQ33T

3 gzz;‘;"’;‘;i“oe APAMOTHHEHHOE 1 https://m.eds0o.r/E6SRWOZKO
HepaBHomMepHOe npsiMOJIMHENHOE

B neukenne. CpeiHsis U MrHOBEHHas! 1 https://m.edsoo.r/LO43PYTGB
CKOPOCTh

5 Eﬁ;}l\;g:::egZl}(()gp[;f:eoycxopeﬂHoe 1 https://m.edsoo.r/8KUYWCHBO
CkopocTb NPSAMONUHEHHOTO

6 PaBHOYCKOPEHHOTO ABUKECHMUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopocTH
Jlaboparopnas pabota "Onpenenenne

7 g;ﬁﬁg;l;:gple::o:fganmeﬂnu o 1 1 https://m.edsoo.ru/IKKINJFO8
HAKJIOHHO# MIOCKOCTH"

8 E:J?Sg::“ manienye Tef. OnbiTel 1 https://m.edsoo.ri/NMQA4GGEO
PaBHOMEpHOE NBHIKEHUE TIO

9 gggzzﬁscu’? ﬁ?;i;?{i::;i;zz; 1 https://m.edsoo.ru/PVRBIDTTH
CKOpOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHUE 1 https://m.edsoo.1w/OSLEFGWEZY

11

ITepseiii 3axoH HetoTona. Bexrop
CHJIBI

https://m.edsoo.r/T4DTURL3K




Bropoii 3akon HeroToHa.

12 z https://m.edsoo.ru/5SA28NGVEV
PaBHOzEHCTBYOIIAsI CHIIA

13 Tpetidl darar Heorony. https://m.edsoo.rui/XPFYG64RM
Cynepno3uuus cui

4 | TOLEES SHNaT Ha NEUCHENIE https://m.edsoo ry/GEM2S4HK9
3axkoHOB HbloTOHA

15 Cuna ynpyrocru. 3akoH 'yka https://m.edsoo.rt/BHBXXRIJQ

16 S e e S https://m.edsoo.r/HMLIAMN 12
YIIPYTOCTH»

yp | -Hcopsrapmaa paboraOnperencme https://m.eds0o.r/TAPAJAFV 1
)KECTKOCTHU TIPY KMHBI»

18 Cuna TpeHus https://m.edsoo.ri/B4WPRASI7

19 Ferucrue sauas 1 s ¢ https://m.edsoo.ru/PIDH2DCIT
TPEHUs»

20 Jaboparopras pabora "Onpenenerie https://m eds0o.ru/C56RDSKXS
K03 dULHeHTa TPEHHS CKOJIbKEHUS
Pewenue 3anau no teme "3akoHbI

21 Hetorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/VT3T38KBU
TpeHus"
Cuna TsKeCTH U 3aKOH BCEMHUPHOTO

22 TArOTEeHUs. Y CKOpeHue CBOOOIHOrO https://m.edsoo.r/MEETXGF6Q
naJeHus
VYpok-koupepenuus "J{Buxenue ten

23 BOKPYT FPaBHUTALIMOHHOTO LIEHTPA https://m.edsoo.ru/BLGGQ9259
(Conneunas cucrema). 'anaktuku"
Pewenne 3anau no teme "Cuna

24 TSKECTU M 3aKOH BCEMUPHOIO https://m.edsoo.ru/VO2GVEYAT
TAroreHus"

25 LN SR G https://m.edsoo.ru/563XRG6ED
HeBecoMoCTb U neperpy3ku

26 PaBHOBecue MaTepUalbHOM TOUKH. https://m.edsoo.rt/AONEMB459




AGCONMOTHO TBEPOE TEJIO.
PasHoBecue TBEpOIO TENA C
3aKPETJIEHHON OChIO BPALLEHHA.
MowmenT cunel. LleHTp TsoxkecTH

27

PaBHOBecHe MaTepHaIbHON TOUKH.
ABCOIIOTHO TBEPI0E TEJIO.
PaBHOBecue TBEPIOIO TENA C
3aKPEIUIEHHON OChIO BPALLCHHA.
MomeHT cuibl. LlenTp TsxecTu

https://m.edsoo.ru/GAMQW4SLS

28

Pemenne 3agau no reme "MoMeHT
cubl. LlenTp Tsxxect"

https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka k KOHTPONIBHOI padoTte
1o TeMme "MexaHu4ecKkoe IBUKEHHE.
Bzaumoneiicteue Ten"

https://m.edsoo.ru/8§D7SUVXS5J

30

KonTtposnbHas pabora 1o teme
"MexaHuueckoe IBHUKEHHE.
BzaumopericrBue ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

Hmnynbe Tena. Umnynec cuiibl. 3akoH
COXPaHEHHs UMIYJbCa. YTIPyroe u
HEYNPYyroe B3auMOJCHCTBUE

https://m.edsoo.ru/7PISBWQD2

Pemenue 3anau no reme "3akoH
COXpPaHEeHUs UMIyJbca"

https://m.edsoo.ru/LOO6EH8F9

33

VYpok-koupepenuus "PeakTuBHoe
JIBUKEHHUE B MPUPOJE U TEXHHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckast pabora 1 MOLIHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

Pabora cuiibl TSKECTH, CHIIBI
YOPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/Y4H20MDHI

36

Jlaboparopnas padora «Onpenenenue
paboThI CHIIBI TPEHUS NPH
PaBHOMEPHOM JIBH)KEHHHM Telia Mo
rOPH30HTAJIbHOM MTOBEPXHOCTH»

https://m.edsoo.ru/609HFE 1 P8

37

CBs13b sHEpruu U padoThI.

https://m.edsoo.ru/ZIFB7LSEF




IloreHuuanbHas SHEPTUsA

38

Kunerndeckas sueprusi. Teopema o
KMHETHYECKOM SHEPTrUM

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXPaHEHUs SHEPTUH B
MEXaHHKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGoparopnas pabora «M3yuenue
3aKOHA COXPAHEHHsl SHEPTHH»

https://m.edsoo.ru/0TVK8KIXB

41

KonebatenbHoe ABHUKEHHUE U €0
XaPAKTEPUCTHKH

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaroiue KoaeOaHus.
Bonysxnennsie konebanus. Pesonanc

https://m.edsoo.ru/I3ZKD2M12

43

MatemaTuueckuii U Npy>KMHHbII
MAsITHUKH

https://m.edsoo.ru/O71PZDM1 1

44

Ypoxk-uccnenosanue «3aBUCUMOCTb
nepuoaa kojedaHuit OT KECTKOCTH
NPY’KMHBI ¥ MACChl IPy3a»

https://m.edsoo.ru/BACA6R4KS

45

IIpespaienue sueprun npu
MEXaHUYECKUX KoseDaHusIX

https://m.edsoo.ru/RPN7BU6535

46

Jlabopatopunas pabora «Onpenenenue
4acTOTHI U Mepuoa KonebaHui
NPY>KHHHOTO MasiTHHKay

https://m.edsoo.ru/FVIY2NUGC

47

JlaGoparopHas pabora «IIpoBepka
HE3aBUCHMOCTH MepHoa KoaedaHuit
rpysa, NOABELIEHHOTO K HUTH, OT
Macchl Ipy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexanuueckue BoJIHbL. CBOMICTBa
MexaHn4ecKkux BOJIH. [TpononbHbie n
nonepevYHbie BOJHBI

https://m.edsoo.ru/QHBQ3U5SXV

49

Ypok-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEPAOM TEJIE.
CelicMuueckue BOJHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. PacnipocTpaHeHue u oTpakeHue

https:/m.edsoo.ru/NTZLRXDBS5




3ByKa

51

Ypok-uccnenosanue "Habnronenue
3aBMCHUMOCTH BBICOTHI 3ByKa OT
4aCTOThI"

https://m.edsoo.ru/SRPRGGZVSE

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepeHuus "YIIbTpa3sByK U
nH(pa3Byk B Mpupoae U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBLHOMN padoTe
no TeMe "3aKOHbI COXPAHEHUS].
Mexanudeckue konebanus U BoiHbI"

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

55

Kontponbhas pabora no Teme
"3aKoHbl cOXpaHeHusl. MexaHu4eckue
KoJieOaHus M BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DNIeKTPOMArHUTHOE MOJIE.
DJIEKTPOMArHUTHbIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CroiicTBa 3IEKTPOMArHUTHBIX BOJIH

58

Ypox-koupepenuus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHKe 31€KTPOMArHUTHBIX
BOJIH [JIs1 COTOBO# CBsi3u"

https://m.edsoo.ru/7E1J2VY 03

59

VYpok-uccnenopanue "HM3yuenue
CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C
MIOMOMIBIO MOOMJIBHOTO TesedoHa"

https://m.edsoo.ru/SHN7BSEB4

60

Pewenne 3anau Ha onpenenexnue
4acTOThI M JUTHHbI 3JIEKTPOMArHUTHOMN
BOJIHBI

https://m.edso0.ru/WIGCO6QSN

61

3HEKTpOMaI'HP[THaﬂ npupoja CeBera.
CKOpOCTb cera. BonHoBbIe CBOMCTBA
CBCTa

https://m.edsoo.r/ZFGOBMGFX

62

Hcrounuku ceera. [Ipsmonuneiinoe
pacmnpocTpaHeHHe CBeTa. 3aTMEHUs

https://m.edsoo.ru/NLIADWAXN




Counnua u JIyHbl

63

3aKoH oTpaskeHMsl CBeTa. 3epKasa.
Pewienue 3a1ay Ha MpUMEHEHHE
3aKOHA OTPAYKEHHSI CBETA

https://m.edsoo.ru/QONUKCDOB

64

IIpenomienue ceera. 3aKoH
NPEJIOMJICHHs CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKeHUe
csera. Mcnonb3oBaHue mogHOTO
BHYTPEHHETO OTPAKEHUS B
OINTHYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGoparopHas pabora
"UccnenoBaHue 3aBUCUMOCTH yIJia
NPEIOMIIEHHUs CBETOBOrO Jiyya OT yria
najieHust Ha TpaHuLe "BO3ayX-

CTEKJIO

https://m.edsoo.ru/R80OIT10S

67

Vpok-koupepenuus "Hcnonb3oBanne
IOJIHOT'O BHYTPEHHET0 OTPaKEHMS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBSA3B"

https://m.edsoo.ru/0L9F63ZRU

68

JInnzbl. OnTuyeckasi cuiia JTMH3bI

https://m.edsoo.ru/ZV702L97F

69

[TocTpoenne nzodpakeHuii B TMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

Jlabopatopunas pabora "Onpenenenue
(hOKYCHOTO PACCTOSIHUSA M ONTHYECKON
CUJIbl coOUparoLiei JTMH3bI"

https://m.edsoo.ru/3XTVNZNIJJ

&1

Vpok-koupepenuus "Ontuieckue
JMH30Bble pUOOpHI"

https://m.edsoo.ru/KKVRKOP3D

72

I'na3 xak onTUyeckas CUCTEMA.
3penHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepenuus "JledexTor
3penusi. Kak coxpanuthb 3peHue”

https://m.edsoo.ru/ZKWLQ3CHI

74

PaznokeHue 6enoro ceera B CIeKTp.
Onbitel Herorona. Clioxxenue

https://m.edsoo.ru/ZPRFN4D5V




CIEKTPaJIbHbIX LBETOB. I[ncnepcml
CBETa

JlaGoparophasi padota "OnbIThl 110
pa3noxeHuio 6e10ro CBeTa B CHEKTP U

ff BOCTIPUSITUIO L[BETA MPEAMETOB IIPH UX https://m.edsoo.r/ESISL6TCH
HaOJIIOIeHNH Yepe3 LIBETOBbIe
bunbTph!"
VYpok-npakTukym "BosHOBbIE

76 CBOWCTBA CBETA: AUCIEPCHUs, https://m.edsoo.ru/A1F3HB8Y9
unrepepenims u qudpaxums”

77 Onwirer Pesepopna 1 mianerapHas https://m.eds00.ru/P922QVFIV
MOZEJNIb aTOMA

78 g;)::yna"rbl Bopa. Mozexs aroma https://m.edsoo.ru/OBJPHE0G2
Hcenyckanue u nornoueHne csera

79 atomoM. KBaHuthl. JIuHeluaTeie https://m.edsoo.ru/M9LRTHPCO
CIIEKTPbI

80 ¥ PORIpAKTHIyM Ha?monemde https://m.edsoo.rui/7NCLNW296
CIIEKTPOB UCITYCKaHMS

81 PagnoakTHBHOCTD U €€ BUIbI https://m.edsoo.ru/22H32JWLM

82 Crpoenne aromHoro Axpa. Hyxonnas https://m.edsoo.r/IRVFSKOFK
MOJIeJb

83 P2 110K THEHLIC MPEBPATICHNA. https://m.edsoo.ru/RA796TPSP
H3oTomnsl

84 Pemenue 337124 110 Teme: \ https:/m_.edsoo rw/WX2HQP2S6

PannoakTrBHBIE NTpeBpaLICHHs

85 [Tepuon nonypacnana https://m.edsoo.ru/WZDJCOES87
Vpok-koHpepenuus "PanuoakTHBHbIE

86 W3Ty4eHHs] B IPUPOAE, MEIULIHHE, https://m.edsoo.ru/X1J4002C4
TexXHUKE"

87 SnepHbie peakiuu. 3aKOHbBI https://m.edsoo.ru/YOQ2XMKO0




COXPaHEHHs 3apsAA0BOro U MaCCOBOI'O
YHuCel

88

DHeprusi CBsI3H aTOMHbBIX siaep. CBsi3b
MAaCChl i JHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pewenue 3anayu no reme "AnepHbie
peakuun”

https://m.edsoo.ru/O0D4KHLQ4T

90

Peakuyu cMHTE3a U JeNIeHUs siep.
Hctounuku sneprun ConHua 1 3B€37

https://m.edsoo.ru/RMBFQBND7

91

Vpoxk-koupepenuns "Anepuas
sHepreTuka. JleficTBus
PaZIMOaKTUBHBIX U3Jy4EHHI Ha )KUBbIE
opraHusmbi"

https://m.edsoo.rut/QTNWFW90Q

92

IToaroroBka Kk KOHTpOJIbHOM padore
no Teme "DJIeKTPOMarHUTHOE ToJIe.
DIEKTPOMArHUTHbBIE BOJIHBL
KBanroBbie siBneHus"

https://m.edsoo.ru/TBOXB9TUO

93

Konrtponbhas pabora no teme
"DIeKTPOMarHUTHOE MOoJe.
DIeKTPOMArHUTHbIE BOJIHBI.
KBaHTOBbIE siBIIEHUS"

https://m.edsoo.ru/SUTJAFD6U

94

[Toropenue, 00o0IEHNE.
JlaGopatopubie paboThl MO Kypey
"Bsaumoneiicrue Ten"

https://m.edsoo.ru/2GFCLJOJ]

95

IToBropenue, 00oOmenue. Pemenue
PaCYCTHBIX U Ka4CCTBCHHBIX 3a7a4 1o
teme "Tensosbie npouecco!”

https://m.edsoo.ru/MMINLZOSQ

96

ITosropenue, obobmenue. Pemenne
pacueTHbIX ¥ KaYeCTBEHHBIX 3a/a4 1o
teme "KI1J] Tennoseix aBurarenei”

https://m.edsoo.ru/H7THKU30G3

97

ITosTopenue, obobienue. Pemernue
pacyeTHLIX U KaYeCTBEHHBIX 3a/1a4 10
teme "KITJI anexrpoycranoBok"

https://m.edsoo.ru/XP2HRNAY 4




98

ITosTopenue, obod1eHue.
JlaGoparopHbie paboThl 10 KypCy
"CBeTOBbIE sIBNICHHS"

https://m.edsoo.ru/FK30FNRHX

99

[Toeropenue, 06obmenue. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEeHHUsl B MexaHuke"

https://m.edsoo.ru/91XS3CXDT

100

ITosropenue, 06o0menue. Padora ¢
Texctamu 1o Teme "Konebanust u
BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

IToBropenue, obobmenue. Pabora ¢
TexkcTaMu 1o TeMe "CBeTroBble
sABJICHUS"

https://m.edsoo.ru/LG327ISQ6

102

[Tosropenue, 0600menne. Pabora ¢
Tekctamu 1o TeMe "KBautosas u
saepHas puszmka”

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
IMPOT'PAMME

102

(U]
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ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJILTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KVIIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pa3jniaTth SABJICHHUSA MO OMNHCAHUIO HX XapPAKTCPHBIX CBOWCTB W Ha

OCHOBE OIIBITOB, ACMOHCTPUPYIOLIHUX JAHHOEC (1)I/ISI/ILIGCKOG SAIBJICHUC

1.3

pacrio3HaBaTh MPOSIBICHHE W3YUEHHBIX (PU3NUECKUX SIBICHUH B
OKpY’KaroIleM MHUpe, B TOM 4YHCJe (PU3MUECKUE SIBICHUS B IPUPOJE,
IPU 3TOM TNEPEBOAUTH NMPAKTHYECKYIO 3a7audy B Y4eOHYIO, BBIIENSATH

CYIIECTBEHHBbIE CBOHCTBA (PU3HAKN) PU3HUECKHUX SIBICHUH

1.4

ONMUCBHIBATh HW3YYEHHbIE CBOHCTBA TeN W (PU3NYECKHE SIBICHUS,
UCTIONB3Ysl (PU3UYECKHE BEJNMYMHBL, TMPU ONUCAHWM MPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICT HCHOJB3YEMBbIX BEJIWYHMH, UX
0003HaYeHNs U €OUMHHLBI (PU3MUECKUX BEIHYUH, HAXOOUTb (HOPMYJIBL,
CBSI3bIBAIOINUE  JAHHYI (U3NYECKYI0 BEIMYMHY C  APYTUMH
BEJINYMHAMH,  CTPOUTH  TpaQUKHM  M3YYEHHBIX  3aBHCUMOCTEH

(U3HUECKUX BETUYUH

L5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBJICHHS W IMPOLECCHI,
WCMOJIb3ysl M3YYEHHbIC 3aKOHBL, MPU OSTOM [aBaTh CJOBECHYIO
(OpMyJNIMPOBKY 3aKOHa W 3aMUChIBATh €ro  MaTeMaTHYECKOe

BBIPAKEHHE

1.6

OOBSICHATh (PU3NYECKHE SIBICHUS, MPOLIECCHl U CBOICTBA TEJ, B TOM
quciie M B KOHTEKCT€ CHUTyaluil NPaKkTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH NPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH
oOBbsicHeHUe U3 | — 2 JTOrMYECKUX MIaroB ¢ ONnopoi Ha 1 — 2 M3y4eHHbIX
CBOWCTBAa  (PU3MUECKUX  SIBIEHHUH, (PHU3MUECKHMX  3aKOHa WU

3aKOHOMEPHOCTH

1.7

pelmarh pacu€THble 3a7aud B 1 — 2 NEUCTBHS, WUCMOJb3Yys 3aKOHbI U




(dbopMyJIbI, CBsI3bIBArOIIME (PH3UYECKHE BEIMYUHBL, HA OCHOBE aHAJM3a
YCJIOBUA 3aaa4u 3alIUChbIBATH KpPaTKOE YCJIOBHUE, IIOACTABJIATDH
¢dusnyeckne BeTMUUHBI B (POPMYJIBI U MPOBOIUTH PACUETHI, HAXOIUTh
CIIPaBOYHbBIC NAaHHBIC, HeO6XOI[I/IMbIe AJisL pELICHUA 3aa4, OUCHHUBATDb

PEATTMCTUYHOCTD MOJTYYCHHON (PU3NISCKON BETUIUHBI

1.8

pacrio3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO pPELINTb MPH ITOMOIIU
(1)I/ISI/ILIGCKI/IX METOO0B, B OINMUCAHHUUN HuccJICa0BaHuA BBIICIATD
IpoBepsieMoe MPETONIOKEHNE (runoresy), pa3ianyaTh u
UHTEPIPETHPOBATH MOJNYYEHHBIH Pe3yJIbTaT, HAXOAUTh OIIMOKH B XO/IE

OIbITa, ACJIATh BBIBOAbI MO €10 PE3yJibTaTaM

1.9

MPOBOAWTL OMBITHI TIO HAOMIOACHUIO (U3NYSCKUX SIBJICHHHA WU
¢usnueckux  CBOHCTB  Ten.  (OPMYyJIHUPOBATH  MPOBEPSIEMbIE
NPeanoNoKeHuss,  coOuparb  YCTAHOBKY U3  MPEAJIOKEHHOTO

00OpyIOBaHUS, 3aUCHIBATH XOJ OMbITA U (POPMYIUPOBATH BBIBOMBI

1.10

BBITTOJIHATD TPSIMBbIE HU3MEPEHHUS C HCIONb30BAHUEM AHAJOTOBBIX U
U(POBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHUS NPHOOPOB C YUYETOM

3a1aHHOH aOCOFOTHOHN MOTPEeITHOCTH H3MEPEHHUN

MPOBOIAUTH MCCIIEIOBAHNE 3aBUCIMOCTH OTHOHM (PU3HUECKON BEITMYNHBI
OT APYro ¢ HMCHOJB30BAHUEM NPSMBIX H3MEPEHHH, y4acTBOBATH B
IUIAHUPOBAHUM y4eOHOTO HMCCIIENOBaHUs, COOMpaTh YCTAaHOBKY U
BBITOJIHATh U3MEPEHUS, CIeAys NPEAIOKEHHOMY TUIaHy, (UKCHPOBAThH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYHH B BHIE
NPEJIOKEHHBIX TabaHL U rpaduKOB, 1€1aTh BbIBOABI 110 PE3yJIbTaTaM

HUccjaeaoBanus

1.12

NPOBOAUTh KOCBEHHBIE HU3MEpPEHUs (PU3NUECKUX BEIUYMH, CIIEAYs
NPEJIOKEHHOW MHCTPYKIMH. TIPU BBIMOJHEHUHN U3MEPEeHUi coOupaTh
SKCHEPUMEHTAIBHYI0 YCTAHOBKY W BBIUHUCIATH 3HAYEHHE HCKOMOU

BCJIMYHHBI

1.13

coOmonare TpaBWiIa TEXHUKH O€30MacHOCTH Tpu  padore ¢

J1a0opaTopHbIM 000PYIOBaHNEM

1.14

YKa3bIBaTh MPUHLIMIIBI IEHCTBHSI MPUOOPOB U TEXHUYECKHUX YCTPOKHCTB,
XapaKkTepPU30BaTh MPHUHLUMBI JEHCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOHCTB C MOMOIIBIO UX OMUCAHMS, UCTIOB3YS 3HAHUS
O cBOiCTBaX (U3NYECKUX SBICHUH M HEoOXOomuMmble (PU3NUECKHE

3aKOHbBI U 3aKOHOMEPHOCTHU




1.15

OPUBOIUTE HpUMEpbl (HAXOOUTh HWHPOPMALMIO O TpUMeEpax)
MPAaKTUYECKOTO MCIIONb30BaHMUs (PU3NUECKNX 3HAHUH B MOBCEIHEBHOMN
JKU3HU [UTs1 obecniedeHus 6e30MacHOCTU Mpu odpalneHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0OPOBbsi M COOJIFOIEHUS

HOPM 3KOJIOTHYECKOTO MOBEAEHMsI B OKpY Karoliel cpeze

1.16

OCYILIECTBJIATH OTOOP MCTOUYHWUKOB HMH(popmauuu B cetn MHTEpHET B
COOTBETCTBHUH C 33JaHHBIM IIOMCKOBBIM 3allPOCOM, HA OCHOBE
UMEIOINUXCS 3HAHUH M MyTEM CPaBHEHMs Pa3IMYHBIX HCTOYHHKOB
BBIJENATE HHPOPMALMIO, KOTOpasl SIBJISETCS MPOTUBOPEUUBOM HITH

MOJKET OBITh HETOCTOBEPHOMN

1.17

HCIIOJIb30BATh npu BBIIIOJIHCHU U yueOHBIX 3a4aHUN
HAYYHONOMYJSIPHYIO  JIUTeparypy  (U3NYECKOro  COAep KaHus,
CIIpaBOYHBIE MaTepuabl, pecypcesl cetu MHTEpHET, BiageTs npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHust HHOOPMALMN U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHbIC KPATKHE NMHUCBbMEHHbIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaLuu (PU3NIECKOTO COAEPIKAHMU,
B TOM 4YHCJIe IMyOJMYHO JenaTh KpaTkue COOOIIEHUs O pes3ysbTaTax
NPOEKTOB WM y4eOHbIX UCCIENOBAHHWHA, NPU 3TOM TI'PAMOTHO
UCTIONB30BAaTh M3YYCHHBIH MOHATUHHBIA ammapatr Kypca (HU3UKH,

CONPOBOXKAATh BBICTYIIJICHUC HpGSGHTaHHeﬁ

1.19

IPU BBITIOJTHEHUHN Y4eOHBIX MPOEKTOB M MCCIICAOBAHUI PaCIpenensiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJa4aMH,
CJIeIUTh 3a BBINOJHEHUWEM IIaHA [EWCTBUH, aJe€KBaTHO OLIEHMBATb
COOCTBEHHBI BKJIQA B JACSTEIBHOCTh TPYIIBL,  BBICTPAUBATH

KOMMYHHUKATHBHOC BSaPIMOI[eI\/'ICTBI/Iej YUUTBIBASA MHCHHUE OKPYXKAOIUX

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1.1

HUCIIOJB30BAaTh MMOHATHUA

1.2

pa3jniaTth SABJICHHUSA MO OMNHCAHUIO HX XapPAKTCPHBIX CBOWCTB W Ha

OCHOBE OIIBITOB, ACMOHCTPUPYIOLIHUX JAHHOC (1)I/ISI/ILIGCKOG SAIBJICHHUEC




1.3

pacrio3HaBaTh MPOSIBICHHE W3YUEHHBIX (PU3NUECKUX SIBICHUH B
OKpY’KaroIleM MHUpe, B TOM 4YHCJe (PU3HUECKUE SBJIECHUS B NPUPOJE,
IPU 3TOM TNEPEBOAUTH NMPAKTHYECKYIO 3a7audy B Y4eOHYIO, BBIIENSATH

CYIIECTBEHHBbIE CBOHCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUN

1.4

ONMUCBHIBATh HW3YYEHHbIE CBOHCTBA TeN W (PU3NYECKHE SIBICHUS,
UCTIONB3Ysl (PU3UYECKHE BEJNMYMHBL, TMPU ONUCAHWM MPABUIBHO
TPaKTOBaThb  (PU3MUECKUI  CMBICH  HCIOJB3YEMBbIX  BEJHYUH,
0003HaYeHNs U €OUMHHLBI (PU3MUECKUX BEIHYUH, HAXOOUTb (HOPMYJIBL,
CBSI3BIBAIOINUE  JAHHYI (U3NYECKYI0 BEJIMYHUHY C  JOPYTUMH
BEJINYMHAMH,  CTPOUTH  TpaQUKHM  M3YYEHHBIX  3aBHCUMOCTEH

(U3HUECKUX BETUYUH

L5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBJICHUS U TPOLIECCHI,
WCMOJIb3ysl M3YYEHHbIC 3aKOHBL, MPU OSTOM [aBaTh CJOBECHYIO
(GOpMyJIUPOBKY 3aKOHa W 3aMUChIBATH €ro  MaTeMaTHYeCKOe

BBIPAKEHHE

1.6

OOBSICHATL (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YUCJIE U B
KOHTEKCT€ CUTyalUill  MNPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH PUYHHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —
2 JOTMYECKUX IHaroB ¢ NOMOMBID | — 2 U3y4EeHHBIX CBOWCTBA

bu3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pelaTrh pacu€THble 3a7aud B 2 — 3 JEUCTBHS, WCMOJb3Yys 3aKOHbI U
(dbopMyJIbI, CBsI3bIBArOIIME (PH3UYECKHE BEIMYUHBL, HA OCHOBE aHAJM3a
YCJIOBUS 33[]a4U 3alHChIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
IOaHHBIX JJIs1 pEIleHHs] 3ajadd, BBIOMpAaTh 3aKOHBI M (HOPMYJIBL,
HEoOXOnUMBIE U €€ PELIeHHs, MPOBOAUTb PACUEThl M CPABHUBATH
NOJIy4eHHOE 3HAaueHHe (PU3NYECKON BENWYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrio3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO pPELINTb MPH ITOMOIIU
($u3NIECKUX METOMOB, UCIIONB3YS OMUCAHUE MUCCIIENOBAHMS, BBIICISATD
MIPOBEPAEMOE MPEATONOKEHNE, OLCHUBATh MPABUIBHOCTb MOPsAKA

MPOBEACHUA UCCIICAOBAHNSA, ACJIATH BBIBOAbI

1.9

MPOBOAWTL OMBITHI TIO HAOMIOACHUIO (U3NYSCKUX SIBJICHHHA WU
¢usnueckux  CBOHCTB  Ten.  (OPMYyJIHUPOBATH  MPOBEPSIEMbIE
NPeanoNoKeHuss,  coOuparb  YCTAHOBKY U3  MPEAJIOKEHHOTO

00OpyIOBaHUS, ONMUCHIBATH XOA OMbITA U (POPMYIIHPOBATH BHIBOABI




1.10

BBIMIOJIHATE IIPSIMBIE H3MEPEHMs] C MCIOJb30BAHUEM AaHAJIOTOBBIX
npuOOPOB M JATYUKOB (PU3MUECKUX BEMYMH, CPABHUBATH PE3YJIbTATHI

U3MEPEeHHI ¢ yUETOM 3aJaHHOH a0COFOTHON MOTPEITHOCTH

MPOBOIAUTH MCCIIEIOBAHNE 3aBUCIMOCTH OTHOHM (PU3HUECKON BEITMYNHBI
OT APYrol ¢ HCHOJb30BAHUEM IPSIMBIX HM3MEPEHHN. IJIAHUPOBATHb
uCclieoBaHue, COOMPATh YCTAHOBKY U BBITIONHITD U3MEPEHUs, CIEAys
NPEIJIOKEHHOMY TUlaHy, (PUKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBHCUMOCTH B BHUA€ Tabmul W rpaduKoB, MA€NaTb BBIBOABI IIO

pe3yJbTaTaM UCCIeI0BaHUs

1.12

NPOBOAUTH  KOCBEHHBIE  M3MEpPEeHHsT  (U3NYECKUX  BEJINYUH!
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPHUMEHTAIBHYIO yCTAHOBKY,
ciaenyss IPEMJIOKCHHOM HHCTPYKLUWH, M BBIYUCIATH 3HA4Y€HUE

BCJIMYHHBI

1.13

coOmonare TpaBWiIa TEXHUKH O€30macHOCTH mpu  pabore ¢

J1a0opaTopHbIM 000PYIOBaHNEM

1.14

XapaKkTepPU30BaTh MPHUHLUMBI JEHCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOICTB C OMOPOI Ha UX OMHCAHUS, HUCIIONb3Ysl 3HAHUS
O CBOWCTBaX (PM3MYECKHX SBJICHUH M HeoOXomumele (PU3NIECKHE

3aKOHOMEPHOCTH

1.15

pacno3dHaBaTb MPOCTBIE TEXHUYCCKUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pr nmo CX€MaM U CXCMATUYHbBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPUICCKUX LIeHeﬁ C TOCJIEAOBATECIIbHBIM U  IapaJUICIIbHBIM
COCIUMHEHUCM JJIEMECHTOB, pa3jinyias YCJIOBHBIC 0003HaYEHHSs

3JIEMEHTOB 3JIEKTPUYECKUX LIeTIeH

1.16

OPUBOIUTE HpUMEpbl (HAXOOUTh HWHPOPMALMIO O TpUMeEpax)
MPAaKTUYECKOTO MCIIONb30BaHMUs (PU3NUECKNX 3HAHUH B MOBCEIHEBHOMN
JKU3HU [UTs1 obecniedeHus 6e30MacHOCTU Mpu odpalneHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUs 3I0POBbsI M COOJTFOIEHMUS

HOPM 3KOJIOTHYECKOTO MOBEAEHMsI B OKpY Karoliel cpeze

1.17

OCYILIECTBJIATh OUCK MH(pOpMAMU (PU3NIECKOTO COAEPIKAHHS B CETH
HutepHer, Ha OCHOBE HUMEKINUXCA 3HAHUNW M NYTEM CpPaBHEHUS
IOTOJHUTENBHBIX HCTOYHUKOB BBIACTATH HHPOPMALMIO, KOTOpas

SIBJISIETCS TPOTHUBOPEUNBON HIIM MOXKET OBITh HEAOCTOBEPHOM

1.18

HUCIIOJIB30BATDH npu BBITTOJIHCHUHN yLIe6HbIX SaI[aHI/Iﬁ HAay4HO-

NOMYJISIPHYIO  JINTEPATypy (PU3NUECKOTO COAEPIKAHUS, CIPABOYHBIC




MaTepuansl, pecypcbl cetu  HHTepHer, BiageTs npuémamu
KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHusl MHPOPMALUMU U3 OIHOU

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3naBaTh COOCTBEHHBIE MHCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUS,
obobmasi mHPOpPMAIMIO W3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COIep:KaHUs, B TOM 4YHCIE MyOJWYHO MPEACTABISATh PE3YJIbTaThI
MPOEKTHON WM HUCCIEAOBATENbCKON JESTeNbHOCTH, MPU 3TOM
IrPaMOTHO MCIOJIb30BaTb W3YYE€HHBIM MOHATHMHBINA ammapar Kypca

(U3MKH, CONPOBOXKAATH BEICTYIUICHUE MPE3eHTALUEH

1.20

NP BLINOJHEHUH Y4eOHBIX MPOEKTOB M HUCCICAOBAHMNA (HU3HMUECKUX
NPOIIECCOB PaCHpenessiTh OOfA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJAEAUTD 3a BBIIOJHEHUEM IJ1aHA AEHCTBUHI
U KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
NEeATEbHOCTD TPYIIIEL BBICTPaUBaTh KOMMYHUKAaTUBHOE

B3aUMOJIEIICTBHE, MPOSBIISISI TOTOBHOCTD pa3peraTb KOH(PIUKTHI

9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pa3jiniaTtb ABJICHUA IO OMUCAHUID HUX XaPAKTECPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, ACMOHCTPUPYIOLIHUX JAHHOEC (1)I/ISI/ILIGCKOG SAIBJICHHUEC

1.3

pacrio3HaBaTh NPOSIBICHHE M3YYEHHBIX (PU3UUECKUX SIBICHHHA B
OKpY’KaroIleM MHpe, B TOM 4YUCie (PU3NIECKHE SIBJICHUS B MPHUPOIE,
NPU 3TOM NEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIACISTH

CYIIECTBEHHBbIE CBOHCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OMUCHIBATh M3YYECHHBIE CBOHCTBA TeN M (PU3UUYECKHE SIBJIICHUS,
UCTIONB3YSl  (PU3MYECKHe BEJWYHMHBI, TPH ONHCAHUU MPABUIBHO
TPakTOBaTh  (U3WYECKMHA  CMBICH  HCHOJB3YEMBIX  BEJIHYUH,
0003HaYeHHs U €OUHHULBI (PU3HUECKUX BEJIUYHMH, HAXOIUTb (OPMYJIbI,
CBSI3bIBAIOINME MAHHYI  (DH3MYECKYI) BEIWYMHY C  JPYTUMH
BEJINYMHAMH, CTPOUTh  TpaQuKH  HU3YYEHHBIX  3aBHCUMOCTEH

(U3HUECKUX BETUYUH




L5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHe SBICHUS U TPOLECCHI,
WCMOJIb3Ysl HU3YUYE€HHBbIE 3aKOHBbI, MPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYyJNIMPOBKY 3aKOHA W 3alUChIBATL €r0  MaTeMaTHYECKOe

BBIPAKEHHE

1.6

OOBSICHATH (PU3UHYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCT€ CHUTyalMil MOPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh PUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2
— 3 JOTMYECKHUX IIAaroB C MOMOUIBI0 2 — 3 HM3YyYEHHBIX CBOMCTBY

bu3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTs pacuéTHble 3amadu (OMUpANOIHecs Ha cUcTeMy u3 2 — 3
yYpaBHEHW), HCIONb3Yysl 3aKOHbI U (OPMYJIBI,  CBSI3BIBAIOIINE
¢usnyeckne BEMUUMHBL HAa OCHOBE AaHalM3a YCIOBHA 3a7adu
3aMChIBATh  KPATKOE YCJIOBME, BBIIBISATh HEJOCTAIOIINE WU
U30BITOYHBIE JAHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
IUIl PELIeHUs], MPOBOAMTH PACUEThl M OLEHHMBATH PEATUCTHYHOCTD

MOJIy4€HHOTO 3HaYeHUsT (PU3NIECKON BETMUNHBI

1.8

pacnosHaBaTh NPOOJIEMBbL, KOTOPbIE MOXKHO pEIIUTh IPU ITOMOIIH
(U3HMUECKUX METONOB, HCIOJNB3Ysl OMHCAHWE HMCCIENOBAHMUS, BBIACIATH
MPOBEPSiEeMOE  MPENIONIOKEHNE, OLIEHUBAaTh MPABWJIBHOCTh TMOPSAKA
MPOBENECHNs HCCIEeNOBaHMs, MeNaTb BbIBOAbL, HWHTEPIPETUPOBATH)

pe3yibTaThl HAOMIOASHHI 1 OMBITOB

1.9

NPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHMX SIBJICHUH HIH
(U3HYECKIX CBOWCTB TEN: CAMOCTOSATENIBHO COOMPATh YCTAHOBKY M3
u30bpITOYHOrO Habopa OOOPYHOBaHMS, OMUCHIBATH XOZ OINBITA U €ro

pe3ybTaThl, POPMYIUPOBATEH BHIBOJIBI

1.10

NPOBOAUTH TPH HEOOXOAWMOCTH CEPHI0 TIPSMBIX  HU3MEPEHUH,
ompenensiss CpeaHee 3HauYeHUE H3MepsieMON BeMHYuHbl ((POKyCHOE
paccrosiHue coOuparolnell JIUH3bI), OOOCHOBBIBATH BBHIOOP Crocoba

u3MepeHus (M3MEPHUTENIBHOTO MPHOopa)

1.11

NPOBOIAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHH C
HCIIOJIb30BAHUEM MPSMBIX HU3MEpPEHUI: IUIaHUPOBAThb HCCIENOBaHUE,
CaMOCTOSITENIPHO COOMpPATh YCTaHOBKY, (YMKCUPOBATH Pe3yJIbTaThI
MOJIYY€HHOW 3aBUCUMOCTH (PU3MUECKHX BEJWYMH B BHIAE TaONWLU

I‘pa(I)I/IKOB, ACJATh BbIBOALI 1O PE3YJIbTATaM UCCICIOBAHUA

1.12

npoOBOAUTDH KOCBCHHBIC HU3MCPEHUA (I)I/ISI/ILIGCKI/IX BCJINYHH:




IUTAHUPOBATh U3MEPEHUs, cOOUPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJNHATb W3MEPEHUs, CJenys MNPemNJIOKEHHON WHCTPYKLHH,
BBIUNUCJIATh 3HAYEHHE BEJIWYMHBI W AHAIU3UPOBATH MOJYYCHHBIC

PE3yJBTaThI C YUETOM 3a/1aHHON NOTPELIHOCTH U3MEPEHUI

1.13

coOmonare mpaBWia TEXHUKH Oe3omacHOCTH Tmipu  padore ¢

J1a0opaTopHbIM 000PYIOBaHNEM

1.14

pa3nu4aTh OCHOBHBIC MPU3HAKM HM3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHuaibHast TOYKa, aDCOMOTHO TBEPIAOE TEJO, TOUCYHBIH NCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHast MOJEIb aTOMA, HYKJIOHHAas

MOIECIIb ATOMHOTIO sAapa

1.15

XapaKkTepU30BaTh NPUHLMIBI ACHCTBUS HM3YYEHHBIX MPHOOPOB W
TEXHUYECKHX YCTPONCTB C ONOPOH HA HMX OINUCAHUsA, HCHOJIb3Ys
3HaHUS O CBOWCTBax (U3MYECKUX SIBICHMH W HEOOXOAHUMBIE

dusnveckre 3aKOHOMEPHOCTH

1.16

UCIIONBb30BAaTh CXE€Mbl M CXEMaTUYHBIE PHUCYHKM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIbHBIX npubopoB 51
TEXHOJIOTUYECKUX TPOLECCOB MPU PEIIeHUH y4eOHO-TPaAKTUYECKUX
3a/1a4, ONTHYECKHE CXEMBI JJISl TIOCTPOSHUST N300PaKEHHUH B TIIOCKOM

3epkalie ¥ coOuparoLiei JnH3e

1.17

NPUBOIUTE TpuUMepbl (HAXOOUTh HWHPOPMALMIO O THpUMepax)
NPaKTUYECKOTO UCIONB30BaHUs (PU3NUECKUX 3HAHUH B MOBCETHEBHOMN
JKU3HU 111 obecriedeHus: 6€30MacHOCTH MPH OOpaleHuu ¢ mpudopamu
U TEXHUYECKUMH  YCTPOWCTBAMH, COXpPAHEHUs 3A0pPOBbi W

COOIIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIlel cpene

1.18

OCYILIECTBIIATh MOUCK MHPOPMANH (HU3NIECKOTO CONEPIKAHUS B CETH
WHTepHeT, caMOCTOSTENbHO (POpPMYyNUpPYs TOHMCKOBBIA  3ampoc,
HaXOAWUTb IyTH  ONpPENeNIeHHs  JOCTOBEPHOCTH  MOJYYEHHOU
UHpOpPMALIMKM HAa OCHOBE HMEIOLINXCS 3HAHUH M JONOJHUTENBHBIX

HCTOYHHUKOB

1.19

UCTIONB30BAaTh MPH  BBIMOJHEHMM Y4e€OHBIX 3aaHUH  HAy4dHO-
NOMYJISIPHYIO  JIUTEPATypy (U3UYECKOTO CONEPIKaHMsl, CIPaBOYHBIE
MaTepuanbl, pecypcel cetu HMHrepHeT, Bianerb NpUEMaMH
KOHCIIEKTUPOBAHMsI TEKCTa, mpeoOpa3oBaHusi MHGOPMALIMHM W3 OJHOMN

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

cO3aaBaThb COOCTBEHHBbIE MHUCHMEHHLIE U YCTHBIC COO6H_I6HI/I$[ Ha




OCHOBe HH(OPMAIMM M3 HECKOJBKHX HCTOYHHUKOB (PU3NIECKOTO
cofep KaHusl, MyOJMYHO TNPENCTABJIATh PE3YJIbTAThl MPOEKTHOH WU
HCCJIENIOBATENBCKON EATEIBHOCTH, IIPU 5TOM I'PAMOTHO UCIIOJIB30BATh
U3yUYCHHBIH TMOHATUHHBIN ammapar W3y4aemoro paszena (U3NKH U
COMPOBOXAATh BLICTYIUICHUE TPE3CHTALMEH ¢ YU4€TOM OCOOEHHOCTEH

ayIUTOPUHU CBEPCTHUKOB

1.21

NPU BBIMOJHEHUH Y4eOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3NIECKUX
IIPOLIECCOB PaCIpenessiTh OOA3aHHOCTH B IPYIE B COOTBETCTBHU C
MOCTABJICHHBIMM  3a7ja4aMM, CJIEIUTh 34 BBIIOJHEHUEM IUIaHA
OEeUCTBUH M KOPPEKTUPOBATH €ro, aeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ B [E€ATEIbHOCTb TIPYIIbI, BBICTPAUBATE KOMMYHHKATHUBHOE

B3aUMOJIEIICTBHE, MPOSBIISISI TOTOBHOCTD pa3peraTb KOH(PIUKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KVIIACC

Kon
pa3aena

Koa haemenrta

IIposepsiembie 3JIeMeHTbI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHWH OKPYXXAIOIIETO MHPA

1.1

®u3uka — Hayka O npupone. SABJeHUs OPUPOIBL
@u3nyeckue  SABJICHUSA.  MEXAHUYECKHE,  TEIJIOBBIE,

SJCKTPUICCKUE, MATHUTHBIC, CBETOBLIC, 3BYKOBbLIC

1.2

Oumznueckne  BenW4YMHBL  M3MmepeHme  PpU3MUECKHX
BEJIMYHH. Ousnyeckne  npubopel.  llorpemHocTh

u3MepeHuil. MexxnyHapoaHas CUCTEMA €UHHUIL]

1.3

EcrecTBeHHOHay4HBIIT MeTOXN TMO3HAHMA. HAOJIOAEHUE,
NMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUKCHHUEC TUIIOTE3,
SKCIIEPUMEHT IO TMpPOBEPKE THIOTE3, OOBSICHEHHUE

HaOJIFO 1aeMOro SIBJICHUS

1.4

Omnucanne GpU3NUECKUX SBJICHUH C MOMOIIBIO MOJENEH

L5

[IpakTrueckue padoThI:
Hsmepenue paccTOsHUN.
H3mepenne o0béMa JKHIKOCTH B TBEPAOTO Tena.
OnpeneneHue pa3mMepoB MaJIbIX TEI.
UsmepeHne TemmepaTypbl MPU MOMOIIH KHIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPbl

ITEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHHH BEIIIECTBA

2.1

CtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mephl.

OnbITHL, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

22

JBwxenne dactuu BemiectBa. CBsi3b  CKOPOCTH

JOBHKEHHUs YaCTHL] C Temneparypoil. bpoyHOBCkOe ABMKEHUE,

mddysus

23

BSaHMOHeﬁCTBHe HaCTHUL BELICCTBA. MIPUTSAKCHHUE U

OTTAJIKUBaHHUEC

24

Al"peFaTHbIe COCTOsAHUA BELICCTBA. CTPOCHUE Ta30B,




KUIKOCTEH U TBEPABIX (KPUCTAIUTMYECKHX) Te1. B3anMocBsi3p
MEXIy CBOWCTBAMH BELIECTB B Pa3HBIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM

25 OcobeHHOCTH arperaTHbIX COCTOSIHUH BOZBI
[IpakTrueckue padoThI:
Ounenka [uamerpa aroMa METOAOM psimioB  (C
UCTosib30BaHueM pororpaduii).
2.6 OnbiTel 10  HAOMIONEHUIO TEIUIOBOIO PACIIUPEHUS

rasos.
OnbITbI o OOHapY KEHHIO NENCTBUSA CUn

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBDKEHUE U B3AUMOJIEUCTBUE TEJI

i1 Mexanuyeckoe IBUKECHHE. PaBHOMeEpHOE 151
' HEPaBHOMEPHOE JBUKEHHE
39 Cxopoctb. CpenHsisi CKOpPOCTb IPH HEPABHOMEPHOM
' IOBUXKEHUU. PacuéT myTU U BpEMEHU JBUXKEHUS
SBnenne uHepuuu. 3akoH uHepuuH. B3aumoneictBue
33 TeJl KaK MPUYMHA W3MEHEHUs] CKOPOCTH [BMKEHHs TEl.
Macca kak Mepa HUHEPTHOCTH TeJia
34 IInotHocte  BemectBa.  CBA3bL  IUIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B €UHHLIE 00BbEMa BEIECTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOJENHCTBUS Tel
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' TIOMOIIBIO THHAMOMETPA
37 SIBnenue TAroreHus u cuia TsokecTH. Cua TSKeCTH Ha
' npyrux mnaHerax. Bec Tena. HesecomocTs
33 Cuna TpeHus. TpeHue CKOJbXEHUs U TPEHHUE IOKOS.
' Tpenue B npupoae U TEXHUKE
30 CnoxxeHue cujl, HampaBiIeHHbIX IO OAHOH MpPSIMOHM.
' PaBHO#elHCTBYIOIIASA CHUIT
[IpakTrueckue padoThI:
3.10 OnpeneneHue CKOPOCTH  PaBHOMEPHOIO  JIBUKEHUS

(wapuka B OKHAKOCTH, MOAENH  BJIEKTPHYECKOTO




aBTomMOoOmWNIE w Tak pganee). OmnpeneneHue cpemHei
CKOPOCTH CKOJBXKEHHs Opycka WM IIapuka Io
HAKJIOHHOH  tuiockocTH.  OmpeneneHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, IEMOHCTPHUPYIOIIHE
3aBHCUMOCTb PACTsDKEHHs (HeopMmanun) NpPyKUHBI OT
NPUIIOKEHHOW  cwibl.  OmBITB,  I€MOHCTPUPYIOIIHE
3aBHCHUMOCTb CHUJIbI TPEHHsI CKOJIBKEHHUsS] OT Beca Tesa |

XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEH

dusnueckue SBIESHUS B Nnpupoac. NMPUMEPbl ABUKCHUA C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B >KUBOM M HEXHWBOW MNPUPOAE,
NeMCTBUE CUJIbI TPEHUSI B IPUPOAE U TEXHUKE
3.12 TexHu4eckue yCTpoucTBa: AUHAMOMETD, NOALIUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, X)KUIKOCTEM U T'A30B
41 Hasnenne TtBEépmoro tena. CrocoObl yMEHBIICHHUS M|
' yBEJIUUYEHUs AaBJICHUS
40 JaBnenne rasa. 3aBUCHMOCTb JABJICHHUS ra3a OT 00béMa,
' TEeMIIEPaTypbl
43 Ilepenaua naBneHus TBEPABIMU TEJIAMHU, KUAKOCTIMU U
' razamu. 3akoH Ilackans. ITneBMaTHueckue MalIHbI
3aBHCUMOCTb  AABJIEHUS] JKUAKOCTH OT  TIYOHHBI.
4.4 Iuppocratuyeckuii mapagokc. CooOmarommecs: CoOCyIbl.
I'mppaBanueckne MexaHU3Mbl
Atmocdepa 3emnn u atmocepHoe naBieHue. IIpudnHbl
45 CYLIECTBOBAHUS BO3AyLIHOW oOomoukn 3emyu. OmbiT
' Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO NABJIEHUS OT
BBICOTBI HaJl YPOBHEM MOpsI
16 Usmepenne armocdepHoro pasnenus. llpuGopsl mist
' U3MepPEeHUs1 aTMOC(EePHOTO TaBICHUS
47 JlelicTBUE )KUAKOCTU U ra3a Ha MOrPy>KEHHOE B HUX TEJIO.
' Berrankupatromias (apxumenosa) cuiia. 3akoH ApXuMena
4.8 IInasanue ten. Boznyxonnasanue
[IpakTrueckue padoThI:
4.9 UccnenoBanue 3aBUCIMOCTH BeCa TeJa B BOJE OT 00BbEMa

NOTpyKEHHONH B KUAKOCTh 4acTu Tena. OmnpeneneHue




BBITAJIKUBAIOLIEH  CHUJIbI, JCHUCTBYIOLIEH Ha  TeJo,
MOIPy>KEHHOE B JKUAKOCTb. IIpoBepka He3aBUCUMOCTH
BBITAJIKUBAIOLIENH CHJIBL, JEHCTBYIOLIEH Ha TeNO B
JKUJIKOCTH, OT Macchl Tena. OMbIThL, AEMOHCTPUPYIOLINE
3aBUCHUMOCTb BBITAIKUBAIOIIEH CHUJIBbL, NEUCTBYIOLIEH Ha
TEJO B JKUAKOCTH, OT 00BEMA MOTPYKEHHOH B *KUIKOCTh
4acTu  Teja 51 oT MJIOTHOCTHU KA KOCTH.
Koncrpyuposanne apeomerpa HIM KOHCTPYUPOBAHUE

JIOJIKU U OTIpefiesieHue €€ Ipy30MoAbEMHOCTH

dusnueckue  SABJICHUA B pupoze: BIIUSIHHE
4.10 aTMOC(epHOro IaBIeHHUs HA JKUBOW OpPraHU3M, IJIABaHUE

poIO

Texnudeckue ycTpoiicTBa: COOOWIArOIINECS COCYHBL,
A1l YCTPOWCTBO  BOJONPOBOJA, TI'MAPABINYECKHH Ipecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACoC,

apeomerp

PABOTA, MOIITHOCTb, DHEPTHA

5.1 Mexanudeckas pabora
52 MexaHn4eckast MOLHOCTb
53 IIpocTele  MexXaHU3MBL.  pblYar, OJIOK, HAKJIOHHAas
' riockocTb. IlpaBuio paBHOBecus pblyara
54 [IprMmeHeHMe rpaBuiia PaBHOBECHS pblyara K OJIOKY
«305m0TOE  MPABUIION MEXaHHUKH. KoadpduumenT
55 MOJIE3HOTO AeMCTBUS MeXaHU3MOB. IIpocThie MexaHU3MBbI
B OBITY M TEXHUKE
5.6 [loreHunanbHast SHEPTUH TEJA, TOJHITOrO HAll 3eMIIEH
5.7 Kunernueckas sHeprus
53 Ilonnast mexaHuueckass dHeprus. 3aKOH H3MEHEHHUS WU
' COXPaHEHUs1 MEXaHUUYECKOI dHepruu
[IpakTrueckue padoThI:
Onpenenenne padoThl CHIIBI TPEHUS IPH PABHOMEPHOM
5.9 IBW)KEHUU TejJa MO TOPU3OHTAJIbHOW  MOBEPXHOCTH.

Hccnenosanue ycnosuil paBHOBecHsi pbraara. Msmepenwue

KIIJl HaknOHHOHN MIOCKOCTH. M3ydeHue 3axkoHa COXpaHEHUs




MEXaHUYECKON SHEPTrun

duznueckrie sIBIEHUS B npupoaec. pbliHaru B TEJIC

5.10

YeJI0BeKa

TexHuueckue yCTPONCTBA. pblUar, MOABWKHBIA U
5.11 HETIOJIBIDKHBINA OJIOKM, HAKJIOHHASl TJIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC
Kon
Koa snemenTa IIposepsiemblie 3JIeMeHTHI COAEPKAHUSA
pasaenaa
TEIVIOBBIE ABJIEHUA
OCHOBHbIE  TOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHUECKOH
TEOpUU CTPOEHHUs BelecTBa. Macca 1 pasmMepbl MOJIEKYI.
6.1
OnbpIThl, MOATBEPXKIAIOLINE OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIAPHOKHHETHUECKON TEOpUH
Monenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOr0 COCTOSHUM
6.2
BemecTBa. Kpucrammmieckne u aMopgHBIe Tena
OOmbsicHeHHe CBOMCTB ra3oB, JKMIKOCTEH W TBEPIBIX TeJ
6.3 HAa OCHOBE TIOJIOKEHUNH MOJEKYISIPHOKMHETHYECKON
Teopuu
6.4 CMauuBaHue U KanWUISIPHbIE sIBIE€HUS
6
6.5 TennoBoe paclIUpeHUe U CKaTHeE
Temneparypa. CBsi3b Temmeparypbl CO CKOpPOCTBIO
6.6
TEIJIOBOTO ABM)KEHMSI HACTHII
Baytpennsist sHeprust. CriocoObl HI3MEHEHUS! BHYTPEHHEH
6.7
SHEPTHUH: TEIUIONepeaada u CoOBepIIeHue padoThl
Bunbl Tennonepenayun: TEMJIONPOBOJHOCTb, KOHBEKLHS,
6.8
U3JydeHue
KonuuectBo  Ternorel.  YaenbHas — TEMJIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH u TemioBoe paBHOBECHE. Y paBHEHHE
6.10

TEILUIOBOrO Dananca




6.11

IInaBnenue u OTBEPACBAHUC KPUCTAJINIMYCCKUX BCILICCTB.

VnenbHas TeIU1OTa IUIABJIEHUS

6.12

[TapooOpazoBanne u  KoHAeHcaums.  McmapeHue.
Kunenne. VnenmpHast  Teryiota  mapooOpa3oOBaHWS.
3aBHCUMOCTb TEMIIEPATypPbl KUMEHUS OT aTMOC(epHOro

JaBJICHUA

6.13

BrnaxunocTp BO3ayxa

6.14

3Hepm${ TOILJINBA. Yneanas[ TEIJIOTAa CropaHusd

6.15

[Mpunmuner  paboTel  TemioBbix — aeurarenedt  KITJT
TEMJIOBOrO ABUTraTelNis. TeIJIOBble ABUraTed M 3al0UTa

OKpYKaroIleH cpensl

6.16

3aKOH COXpaHEHMsI U MPEeBPaLIeHNs] SHEPTUH B TEILUIOBBIX

npoLeccax

6.17

[IpakTrueckue padoThI:

OnbiTel  TIO OOHapY KEHHIO NencTBUs cui
MOJIEKYJIIPHOTO MPUTSKEHMUSI.

OnbITEl TO BBIPAIIMBAHUIO KPUCTAJUIOB TMOBAPEHHOM
COJIM WJIU caxapa.

OnbITel 1O HAONMIOACHUIO TEIUIOBOIO PACLIMPEHHS
ras3osB, XXHUAKOCTEH U TBEPABIX Tel.

Omnpenenenue naBneHus BO3Ayxa B OaJUIOHE MINPHULA.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS
BO3/1yXa OT ero 00béMa U HarpeBaHUs M OXJIKICHHS.

IIpoBepka rumnores3sl JUHEHHONW 3aBUCUMOCTH JJIMHBI
CTONOMKa JKHOKOCTH B TEPMOMETpHUYECKOH TpyOke OT
TEMIIEPATyPBhI.

Habnronenne n3MeHeHNUs1 BHyTPEHHEH 3HEPTUU TeJa B
pe3yJbTaTe Teronepenay U paboThl BHEITHUX CHII.

Hccnenosanue SIBJICHUSI TEII000MeHa npu
CMELIMBAHUU XOJOIHOU U rOpsiYe BOJBI.

OnpeneneHue KOJMYECTBA TEIUIOTHL, IOJYYEHHOTO
BOJOW mNpH TermiooOMeHe C HarpeTbiM METATHYECKUM

LUJIMHIPOM.




Omnpenenenue yaenpHON TEINIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca HCapeHws.
Omnpenenenne OTHOCUTENbHON BIAKHOCTH BO3yXa.

Omnpenenenue yaenpHON TEMIOTHI MIABJIEHUS JbJA.

6.18

®u3uyeckue SABJCHUS B MOPUPOJAE. MOBEPXHOCTHOE
HATAXKEHUEC U KAlIWJUJIAPHBIC SABJICHUA B TMPUPOACL,
KpUCTAJUTBI B mpHpoje, usiaydeHue ConHLa, 3aMep3aHue
BOJIOEMOB, MOpPCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMAaHa,

WHEsl, CHera.

6.19

TexHudeckne  yCTpPOWCTBA.  KANWULSIPBL,  IPHUMEPHI
WCIIONIB30BAHUS KPUCTAIJIOB, JKUAKOCTHBIH TEPMOMETD,
JaTYMK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THIPOMETpPBI, IICUXPOMETpP, NapoBas TypOuHa,

ABUTATCJIb BHYTPEHHETO CTrOPAaHUS.

DJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Ten. J[Ba poaa sJeKTPUUECKHX 3apsiioB
BsaumopnetictBue 3apsbkeHHBIX Ten.  3akoH  Kysona)
7.2 (3aBHCHMOCTD CHJIBI B3aUMOAEHCTBUS 3apSUKEHHBIX TEJT OT
BEJTMUMHBI 3aPsIIOB M PACCTOSHUS MEXKAY TEJIAMH)
OnekTpuueckoe mnose. Hanpsok€HHOCTb 3JIEKTPUUECKOro
73 noss. IlpuHnmMn cynepno3suuuy 3JIeKTPUYECKUX MOJen
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu osaexTpuueckux 3apsAfgoB. DJIEMEHTapHBIN
7.4 snexTpuueckuil 3apsan. Ctpoenue atoma. IlpoBogHuku u
OU3JIEKTPUKU
7.5 3aKOH COXpaHEHUs JJIEKTPUIECKOTO 3apsiaa
76 DNeKTpUYecKuil  TOK. YcnoBuss  CylIECTBOBAHUSA
' 3JIEKTPUYECKOrO TOKA. MICTOUHUKN MOCTOSHHOIO TOKA
77 JleficTBYSI 3JIEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUI TOK B JKUAKOCTSIX U ra3ax
. Onextpuueckass uenb. Cuna ToKa. DIEKTpUUECKOE

HaIpPsKEHUE




ConpoTusieHne NpOBOAHUKA. Y I€bHOE CONPOTHUBIIEHUE

7.9
BELIECTBA
7.10 3akoH Oma 11t y4acTKa LeTH
711 IlocnenoBarenbHOE W MapajuleIbHOE — COEOUHEHUE
' MTPOBOTHUKOB
PaGota M MOLIHOCTH 3JNEKTPHUUECKOrO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
713 DneKTpuveckne LeNmud W MOTPEOUTENN 3IEKTPHUECKON
' sHepruu B ObiTy. KOpoTKOE 3amMbikaHue
IToctosiHHBIE MarHuThl. B3auMonencTBHe NOCTOSHHBIX
7.14
MarHUTOB
715 MarnutHoe mnone. MarHutHoe mnojge 3emMiId U €ro
. 3HAYEHUE JJIS )KU3HU Ha 3emMiie
716 OmneiT Opcrena. MarHuTHOE MoJie 3JEKTPUUYECKOrO TOKA.
' [Ipumenenne 3J€KTPOMarHUTOB B TEXHUKE
JlelicTBUE MAarHMUTHOTO TMOJS Ha MPOBOAHUK C TOKOM.
717 DnekTpoABUraTeNlb MOCTOSHHOINO TOKa. Mcrmonb3oBaHue
. 3JIEKTPOABUIaTENIe B TEXHMYECKUX YCTPOMCTBAX M Ha
TPAHCHIOPTE
718 Oneitel  @apagnes.  SBieHue  3JIEKTPOMArHUTHOMN
. uHaykuuu. [Ipasumno Jlenua
DJIEKTPOreHePaTop. CriocoOwr MOJTyYeHUST
7.19 3JEKTPUUECKON DHEPIUU. DNeKTPOCTaHLIUU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHH
[IpakTrueckue padoThI:
OnbIThl IO HAOIOAEHUIO BJICKTPU3AINHN TNl HHAYKIHEH
U TIPU CONTPUKOCHOBEHUH.
720 HccnenoBaHue fAeMCTBUS BJEKTPUYECKOrO TOJS  Ha

MPOBOAHUKHU U JUIJICKTPUKH.
COopka wu mpoBepka pabOThl 3JNEKTPUYECKON LIEMU
MOCTOSIHHOTO TOKa.

HsmepeHue u peryiupoBaHue CUJIbI TOKA.




Hsmepenue u peryIupoBaHUE HANIPSKEHUS.
Hccnenosanue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIErO Yepes
PE3UCTOP, OT CONPOTHUBJIEHMsI PE3UCTOpPA U HAIPSKEHUs
Ha pe3nucTope.

OnpIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD
3JIEKTPUUYECKOTO COMNPOTUBJIEHUS TPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAAN NTONEePEeYHOro CeUeHus U MaTepuaa.
IIpoBepka nmnpaBuja CIOXKEHUs  HANPSDKEHUN  NPU
MOCJIEIOBATENbHOM  CO€UHEHUH JIBYX pEe3UCTOPOB.
IIpoBepka mpaBuia A CUJIbI TOKA MpPHU MapajieIbHOM
coenuHeHUN  pe3uctopoB.  Ompenenenune  pabOTHI
DJIEKTPUUYECKOTO TOKa, HWAYLIero 4epe3  pPe3UcTop.
OnpeneneHue  MOIIHOCTH  3JIEKTPUYECKOIO  TOKaQ,
BBIZIEISIEMON Ha pesuctope. Mcecnenoanue 3aBUCUMOCTH
CHJIBI TOKA, UAYLIEro uepe3 JaMIIO4Ky, OT HalpsKeHUs
Ha Hell. Onpenenenue KII/ narpesarens. Mccnenosanue
MAarHuTHOIO BSaHMOHeﬁCTBHﬂ INIOCTOAHHBIX MArHuToOB.
I/IsyquI/Ie MArauTHOTO MoJisd MOCTOAHHBIX MArHuTOB IIPH
ux oOpenmuHeHMH W pasgeneHun. ccnenosanue
JNENUCTBUA DJIEKTPUUYECKOrO TOKA HA MarHUTHYIO CTPEJIKY.
OnbITEl,  OEMOHCTPHUPYIOLIME  3aBUCUMOCTb  CHJIBI
BSaHMOHeﬁCTBHH KaTylIKu ¢ TOKOM U MarHuTta OT CHJIbI
TOKa U HalpaBJICHHWA TOKa B KaTyLIKE. I/IsyquI/Ie

HGfICTBPISI MArfuTHOIrO mnoJjidi Ha HOPOBOAHUK C TOKOM.

Koncrpyuposanue u A3yUECHUE paboThl
SIIEKTPOIBUTATEIIS. Hsmepenne KIIJ
3JIEKTPOABUTATEIBHON YCTAHOBKH. OnpIThI o

HUCCICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIUUA:
HUCCICOOBAHUC W3MEHEHHII 3HA4YeHHs U HarpaBJICHUSA

HHAYKIIUOHHOT'O TOKa

7.21

dusnyueckue SBJICHUS B TMPUPONE. DJICKTPUUECKUE
sBIIEHUST B aTtMocdepe,  DJICKTPUYECTBO  JKUBBIX

OpPraHU3MOB, MAarHUTHOE TOJie 3eMIH, Ipei( IMONOCOB,




POJIb MAarouTHOr'O moJd 4JIA KU3HU Ha BGMJ'IG, MOJIAPHOC

CHUAHHE

7.22

TexHuueckue yCTPONUCTBA: BJEKTPOCKON, aMIepMeTp,
BOJIETMETp, PEOCTAT, CUETUYUK 3JIEKTPUUECKON SHEPIuH,
3JIEKTPOOCBETUTENbHBIE ~ MPHOOPBI,  HArpeBaTEeNbHbIC
3IEKTPONPHOOPHI (mpumepsl), 3JIEKTpUYECKHE
NPEeIOXPAaHUTENH, JJEKTPOMArHUT, BJEKTPOABUIaTElb

MOCTOAHHOI'O TOKA, Tr€HEPATOP NMOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Kon snementa IIpoBepsieMble 371EMEHTBI COAEPIKAHUSA
pasnena
MEXAHHWYECKHUE ABJIEHUA
g1 Mexanndeckoe  ABMkeHue. MarepuanpHas — TOYKa.
' Cucrema oTcuéTa

82 OTHOCUTETBHOCTh MEXAHUYECKOTO IBUXKEHUS

83 PaBHOMEpHOE NPSAMOIMHENHOE IBU>KEHHE
HepasHomepHoe npsimonuHeliHoe nBrkeHue. CpenHsis

8.4 U MIHOBEHHass CKOPOCTb Teja IPpU HEPABHOMEPHOM

JBUKEHUU
g Y ckopeHue. PaBHOyCKOpEHHOE MPSIMOJIMHETHOE
' IBUKEHUE
8 8.6 Cobonnoe nagenue. OnbiTel I anmnes

PasHOoMepHOE nBHkeHHME 1O OkpyxHOCTH. Ilepuon u

8.7 yactota oOpamenusi. JluHeliHass W yrjoBass CKOPOCTH.

LlenTpocTpeMuUTENBHOE YCKOPEHUE

8.8 Ilepserii 3akoH HeroTOHA

8.9 Bropoii 3axkon HeroTona

8.10 Tperuit 3akoH HeroToHa

8.11 IIpuHIMD Cynepno3uLuU CUl

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: cuja TPEHUs CKOJIbXKEHUs], CUjla TPEeHUs




MOKOs1, APYTHE BUIbI TPEHUS

Cuya TsKeCTH W 3aKOH BCCMHUPHOI'O TATOTCHHA.

5.14 Yckopenne cBOOOIHOTO MaACHHUS
8 15 Hsuxenne  muaHer  Bokpyr  Connma.  Ilepmas
' KOCMHYECKasi CKOPOCTb. HeBeCOMOCTh U neperpys3ku
816 PaBHOBecHe MaTepuanbHON TOYKH. AOCOIIOTHO TBEpHOE
' TEJIO
g 17 PaBHOBecue TBEPROro Tena € 3aKPEMJIEHHOM OCBIO
' BpauieHusi. Moment cuibl. LienTp Tsxectu
8.18 Hmnynbc Tena. M3menenue ummnyiabca. UMnynbc cumbl
8.19 3aKOH COXpaHEHUs] UMITyJIbCa
8.20 PeakTtuBHOE NBHXKEHUE
821 Mexanundeckasi paboTa 1 MOIIHOCTh
820 PabGora cun Tskectw, ynpyroctd, TpeHus. Cas3b
' SHEPTHH U pabOTHI
823 IloreHumnanbHast SHeprust  Tena, MOAHATONO  HAX
' MOBEPXHOCTHIO 3eMITH
824 IloreHunanbHast SHEPrUs CXKATON MPY>KUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEpPruu
8.26 3aKOH COXpaHEHHUs] MEXaHUYEeCKON HHEPTUU
[IpakTiueckue padoThI:
Omnpenenenrie cpeqHel CKOPOCTH CKOJIbXKEHHSI Opycka
WUIW JABWKEHUS LIAPUKAa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCcKOpeHUs Tejla NPU PAaBHOYCKOPEHHOM
JNBHKEHHUU 110 HAKJIOHHOW IJIOCKOCTH.
Hccnenosanne 3aBUCUMOCTH IYTH OT BPEMEHU IpPH
827 PaBHOYCKOPEHHOM ABM)KEHUH O€3 Ha4aJIbHOW CKOPOCTH.

IlpoBepka rumoTe3bl: €cld NpPU PaBHOYCKOPEHHOM
IBI)KEHUH 0€3 HadaJbHON CKOPOCTH MyTH OTHOCSITCS KaK
psA HEYETHBIX  4HuCeN, TO  COOTBETCTBYIOINNE
MIPOMEXKYTKU BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTU CHUJIBI TPEHHUS! CKOJIBXKEHMUS

OoT  CHJIbI HOPMAJBHOI'O  JAaBJICHUS. OnpeneneHI/Ie




koa(uLreHTa TpeHus CKojbxkeHus. OnpeneneHue
KECTKOCTU mpykuHbL  OmpeneneHue padOThl  CHJIBI
TPEHUs] TPU PABHOMEPHOM JBIDKEHWH Tejla IO
TOPU3OHTAIBHON MOBepXHOCTU. OrmpeneneHne padoThI
CWJIBI YIIPYTOCTH MPH MOIBEME IPy3a ¢ UCMOJIb30BAHUEM

HCMOABHUKHOTO U ITIOABMKHOT'O OJI0KOB

dusnueckue sIBISHUS B npupoAc. MpUIrBbI U OTJIMBBI,

8.28 nBwkeHne 1iaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE
JIBH)KEHUE )KUBBIX OPraHU3MOB
829 Texnuueckne  yCTPOWCTBA:  CHHAOMETpP,  AAT4YUKU

MOJIO’KEHHUs], PACCTOSIHUS U YCKOPEHUS, PaKeThbl

MEXAHHWYECKUE KOJIEBAHMA 11 BOJIHBI

KonebarenvHoe nemwxerne. OCHOBHBIE XapaKTEPUCTHKU

> Koje0aHui: IepUo/, 4acToTa, aMILIUTYAa
99 Marematuueckuit 51 MPY>KUHHBIN MasTHUKHU.
' [IpeBparuenne sHEPTrUH MPU KOIeOATETHHOM IBUKEHUU
93 3aryxaromme koneOaHus. BriHykneHHble KoneOaHUs.
' PesonaHc
Mexannueckue BoJHbL. CBOHCTBA MEXaHUYECKUX BOJIH.
54 IIpononbHble U monepeuHble BOJHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHHusi. MexaHuueckue BOJIHBI B
TBEPAOM TeJe, CEHCMUYECKHUE BOJHBI
9.5 3Byk. ['poMKkoOCTE 1 BbicOTa 3ByKa. OTpaskeHHe 3ByKa
9.6 WH}pa3Byk U yabTpa3ByK
[IpakTiueckue padoThI:
Onpenenenne  4acTOTBl W Iepuona  KoJjeOaHHi
MaTeMaTUYECKOTO MasiTHUKA.
Onpenenenne  4acTOTBl W Iepuona  KoJjeOaHHi
NPY>KUHHOTO MasiTHUKA
9.7 HccnenoBaHue  3aBUCHUMOCTH  Tepuofa  KoyieOaHWiA

MOJBELIEHHOTO K HUTH TIpy3a OT JJIUHBI HUTH.
UccnenoBanne 3aBUCHMOCTH  repuozja  KosebaHui
NPYKUHHOIO MasiTHUKAa OT Maccel rpysa. lIposepka
HE3aBHCUMOCTH nepuoaa KosebaHui rpysa,

NOABCIICHHOIO K HUTHU, OT MACCHI Ipy3a U KECTKOCTU




npyXuHbL. M3Mepenne yckoperust CBOOOIHOTO MaieHus
dusnuyeckue sBJIEHHsS B MPUPOIE. BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHUE BOJIHBL,
L[yHaMH, 3X0
90 Texnuueckne yCTpPOWCTBA: 3XOJIOT, HCIHOJB30BAHUE
' yJIBTPa3ByKa B OBITY M TEXHUKE
OJIEKTPOMAI'HUTHOE I10JIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
101 DNIeKTPOMarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBI.
' CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 ITkana 31€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mnpupona cseta. CKOpoOCTb CBeTa.
' BonHOBBIE CBONCTBA CBETA
10 [IpakTiueckue padoThI:
10.4 Hsyuenne CBOMCTB  3JIEKTPOMArHUTHBIX BOJH  C
MOMOIIBEO MOOMJIBHOTO TenedoHa
Qdusuueckue SBJICHUS B MpHUpoAe. OHUOJOTHYECKOe
10.5 NENCTBHE BUIUMOTO, yIbTPadUONETOBOTO 51
PEHTre€HOBCKOIO U3JIy4eHUN
0.6 Texnunueckue YCTPOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSA3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens ceera. McTounuku ceera
112 [IpssmMonuHeliHOe pacnpOCTPpaHEHUE CBETA
13 Otpakenue ceera. [1nockoe 3epkano. 3aKOH OTpPaKEHUs
' CBETa
114 IIpenomienue cBera. 3akOH TPEJIOMJIEHUS CBETa.
11 ' ITonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xon nyyel B TnH3e
116 Ontrnueckast cucrema ¢oroanmnapara, MHUKPOCKONA H
' Teneckomna
117 I'ma3 xak onrtudeckass cucrema. biIH30pykOoCTE H
' JAJIbHO30PKOCTh
11.8 Paznoxxenue Oenoro csera B criektp. Onbitel HeroTOHA.




CrnoxeHue criekTpajibHbIX IBETOB. Jlucnepcus ceera

[IpakTiueckue padoThI:
HccnenoBaHne — 3aBHCHMOCTH — YIJla — OTPasKeHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHus..
UzyueHne XapakTepUCTHK H300pakeHHs Mpeamera B
ILIOCKOM 3epKalie.
HccnenoBaHne 3aBUCHMOCTH — yIVla  NPEJIOMIICHUS

CBCTOBOI'O Jiyda OT yIjla NaACHHUA Ha TPaHULEC «KBO3AYX —

11.9 CTEKJION.
[Tonyuenne n300pakeHUH C MOMOLIBIO COOMparoIIen
JIMH3BL.
Omnpenenennie (POKYCHOTrO PacCTOSIHUS M ONTHYECKOH
CHJTBI COOMpAIOIIEH JIMH3BI.
OmnBITEI IO PA3NIOKEHHUIO OEJIOro CBETA B CHEKTP.
OnbITEI MO BOCHPHUSTHIO I[BETa NPEAMETOB IMPU HX
HaOJIFOIEHNH uepe3 BETOBbIC (PUIBTPHI
dusudeckue sBICHUS B mpupoze: 3arMeHus ConmHua u
11.10 JIyHbl, 1BeTa TeJN, ONTUYECKHE SIBJIEHUS B aTMocdepe
(uBet HEOa, pedpakius, paayra, MAPaK)
1 Texnunueckue YCTPOMCTBA! OUKH, MIEPUCKOTI,
' ¢doToanmapar, ONTUIECKHUE CBETOBO/IbBI
KBAHTOBEBLIE ABJIEHUA
191 Omnbiter Pesepdopna m mnanerapHas MoOAeNnb aroma.
' Mopnens atoma bopa
122 HcnyckaHne W TOINIOMIEHWE CBeTa aToMoM. KBaHTHI
' JIuHelyaTeie CIEKTPHI
12.3 PaguoaktuBHOCTE. Anbha, O€Ta- 1 raMMa-u3JTyYeHUs
12 194 Ctpoenue aToMHOro siapa. HykIOHHAst MOAEIb aTOMHOTO
' sanpa. M3oroner
195 PanuoaktuBHbeie mpeBpamenus. llepuon momypacmana
' ATOMHBIX sITIEP
126 SAnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U
' MaCCOBOTO YHCEN
12.7 DHeprusi CBsi3U aTOMHBIX siaep. CBA3b MacChl U SHEPTUU




Peaxuuu cuntesa u nenenus snep. Mcrounuku sHeprun

12.8
Connua u 38€31
129 HAnepHas  osHepreruka. JlefcTBHE — pagMOAKTHBHBIX
' W3JIy4€HUN Ha KUBbIE OPTaHU3MBI
[IpakTiueckue padoThI:
Habmonenne CriomHbIX W JHHEHYATHIX  CIEKTPOB
U3JIy4EeHUS].
12.10
Hccnenosanne TpekOB: U3MEPEHNUE S3HEPTUH YAaCTHULIBI IO
TOpPMO3HOMY TyTH (110 poTorpadusm).
Usmepenne pagnoakTUBHOTO (oHa
dusnueckue SBIEHUS B NPUPOJAE. E€CTECTBEHHBIN
PaaNOaKTUBHBIN ¢oH, KOCMHYECKHE Jqy4y,
12.11 PaIUOaKTUBHOE W3JYyY€HHE MPUPOAHBIX MHUHEPAJIOB,
NEHUCTBHE PANMOAKTUBHBIX M3JY4YEHHH HA OPraHU3M
YeJI0BeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

WHIVBHUyaJIbHBIA JO3UMETD, KaMepa Bunbcona




MPOBEPSEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsieMble TPEGOBAHUSA K MPEIMETHBIM Pe3yJbTATAM 0a30BOr0
NMPOBEPSIEMOr0 | YPOBHSI OCBOEHHUSI OCHOBHOI 00Pa30BaTEJIbHOI MPOrpaAMMBI
TpeboBaHNSs OCHOBHOIO0 00mero oopa3osanusi Ha ocHose PI'OC

[Tonnmanue ponu  (QU3MKM B HAYYHOM  KApTHHE  MUDA,
c(OPMHUPOBAHHOCTH 0OA30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBS3H
U MO3HABAEMOCTH SIBJICHHI MPUPO/IBL, O POJIH SKCIIEPHUMEHTA B (PH3HKE,
0 cucTeMoobpasyrolieit poiu (GU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTUM, 00 SBOMIOLMU (PUIUUECKUX 3HAHUN U UX POJIH
B IIEJIOCTHOW €CTeCTBEHHOHAYYHOH KapTHHE MHpa, O BKJane
POCCHUHCKHX M 3apyOeKHBIX Y4YEHbIX-(H3MKOB B pa3BUTHE HAyKH,
OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEro MHpPA, Pa3BUTHE TEXHUKH U

TEXHOJOTUU

3HaHUS O BUAAX MaTepuu (BEINECTBO W TIOJE), O IBWXEHHU Kak
crioco0e CyILIeCTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOH TEOpUHU
CTPOCHHUSI BEINECTBAa, O (PUIMUECKOH CYITHOCTH SIBICHHH MPUPOMBI
(MEXaHMYEeCKUX, TEeIUIOBbIX, 3JIEKTPOMArHUTHBIX U KBaHTOBBIX),
YMEHHE Pa3JIn4aTh SBJICHUS 110 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SBICHUE,
yYMEHHE PACIO3HABATDH IMPOSIBICHNE M3YyYEHHBIX (PU3MUYECKUX SIBICHHUN
B OKpY)KalOLIeM MHpPE, BBIAENAS WX CYIIECTBEHHbIE CBOHCTBA

(mpu3HaKM)

Bnagenue ocCHOBaMM MOHSTUMHOIO amnmapata U CUMBOJUYECKOTO
si3bIKa (PU3MKH W WCIOJIb30BAHUE WX JJISI PEIIeHUst YYeOHBbIX 3a/1ad,
yMEHHE XapaKTepU30BaTh CBOHCTBA Tej, (PHU3WMYecKue SBJICHUS U

MPOLIECCHI, UCTIONB3YsI PyHAAMEHTAIbHbBIE U SMITHPUYECKUE 3aKOHBI

VMeHne OmuChIBaTh HU3YUCHHBIC CBOMCTBA TN U (I)I/ISI/ILIGCKI/IG SAIBJICHUSA,

UCTIONB3Ys (PU3NIECKUE BEIMIUHBI

BrnameHue OCHOBaMM METOMOB HAYYHOTO TMO3HAHUSI C YYETOM
coOmoaennst mpaBui Oe30macHOro Tpynaa: HabaroAeHHe (PU3UYECKUX
SIBJIEHUM .

YMEHHE CaMOCTOSITEJIbHO COOMPATh 3KCIEPHUMEHTANBHYI YCTaHOBKY




u3 gaHHOro Habopa oOOpyHOBaHHS MO WHCTPYKIIMH, OMHCHIBATH XOI
OTIBITA U 3aIHCHIBATD €0 PE3YJIbTAThI, (POPMYIHPOBATH BHIBOABI,
NPOBENEHUE NPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3NIECKUX BEIMYUH:
yMEHUE IUIAHUPOBAaTb HW3MEPEHHUs, CaMOCTOSTENbHO  coOMpaTth
SKCIIEPUMEHTAbHYI0 ~ YCTAHOBKY TI0 HWHCTPYKIHMH, BBIYUCIATDH
3HaYCHHE BEJMYMHBl U AHAIU3HPOBATH IOJNYYEHHBIE PE3YJIBTATHI C
y4€TOM 3aJaHHON MOTPELIHOCTH PE3YyJIbTaTOB U3MEPEHUI,

NPOBENEHUE  HECIOXHBIX  OKCIEPUMEHTAIBHBIX  MCCIIEIOBAHUM,
CaMOCTOSITENIBHO ~ COOHMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY U
NPOBOAUTH  HUCCIENOBAHME IO  WHCTPYKIHMH,  MPEACTABIATH
NOJIy4E€HHBIE 3aBUCHMOCTH (U3WYECKHX BEJIUYMH B BUAe TaOiIML U
rpadMKOB, YUUTHIBATH MOTPEIIHOCTH, JEJIaTh BBIBOABI 10 Pe3yJIbTaTaM

HUccjaeaoBanus

[ToHnMaHue  XapakTepHBIX  CBOWCTB  (pU3MYECKMX  Mopesel
(MaTepuanbpHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, MONENU CTPOEHHS
rasoB, >KMIKOCTeM M TBEPABIX Tel, IJIAaHETapHas MOJENb aToMa,
HYKJIOHHasl MOJENb aTOMHOTO spa) M yMEHHE NMPUMEHATb WX IS

0OBSICHEHUST (PH3UUECKUX MPOIIECCOB

YMenne oOBACHATh (PU3NUYECKUE NPOLIECCHl M CBOHCTBA TEJ, B TOM
Yucie M B KOHTEKCT€ CHUTyalUHd MNPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABJISTb NPUYMHHO-CJIEICTBEHHBIE CBA3U U
CTPOUTDH OOBSICHEHHE C OMOPOH HAa M3YYEHHBbIE CBOMCTBA (PHU3UUECKUX

SIBIIEHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenne pemartb pacuéTHble 3amauu (Ha 0ase 2 — 3 ypaBHEHHH),
UCTIONB3YySl 3aKOHBI W (OPMyJIbl, CBS3BIBAIOIIME  (PU3UUECKHE
BEJINYMHBI, B YaCTHOCTH, 3alHCHIBATH KpPaTKOE YCJIOBUE 3a1au,
BBIBJISITE HEIOCTANOINE IaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEOOXOIUMBIE JUIsA €€ PEIIeHHUs, UCTIOIb30BaTh CIIPABOYHBIE JAHHbBIE,
NPOBOAUTH PAcUéThl M OLEHHBATH PEATMCTUYHOCTH IOJyYEHHOTO
3HaueHHs (PU3NIECKON BEIMUMHBI, YMEHHE OINPENeNsiTh Pa3MEPHOCTD

(u3N4IEeCKOI BETMUNHBL, MTOTy4YEeHHON TPU PEIIeHUH 3a]a41

YMeHHe XapaKTepU30BaTb MNPUHLUNBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM 4YHCJIE OBITOBBIX MPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX IMPOLIECCOB MO MX OMNHCAHMIO, UCIOJB3Ysl 3HAHUS O

CBOWCTBaX (IM3NYECKNX SBJICHUH U HeoOXomumble (usudeckne




3aKOHOMEPHOCTH

10

YMeHHe HCIONb30BaTh 3HAHUA O (PU3MUECKHUX SBICHUSX B
MOBCEAHEBHON KM3HU U1t obecneueHWst O€30MacHOCTH  NPHU
oOpareHny ¢ OBITOBBIMU PUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpPaHEHHs 3H0POBbsI U COOMIOJEHHUS HOPM  3KOJOTMYECKOro
NOBEICHUsT B OKPYXAlIIeH cpene, NOHUMaHWE HEOOXOAUMOCTH
NPUMEHEHUsT TOCTHKEHUH (PU3MKHM M TEXHOJIOTHH JIsl PallMOHAIBHOTO

MIPUPOJIONIOIB30BAHMS

11

OnbiT moucka, npeoOpa3oBaHUs W MpencTaBjieHus WHPoOpMaH
(U3MUECKOTO COAEpKaHUSI C HCMOJb30BAHHEM WH(HOPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, YMEHUE OLIEHHUBAaTh TOCTOBEPHOCTH
MOJlyYeHHOW WH(POpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUUA W
JOMOJIHUTENbHBIX ~ MCTOYHUKOB, YMEHHUE  HCHOJb30BAThb  MpPHU
BBITIOJTHEHUH y4YeOHBIX 3aJaHUA HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(pU3NUECKOTO COAEpPIKAHUs, CIPABOYHBIE MaTEPHANbl, PECYPChl CETH
WnrepHer; BrnameHue Oa30BBIMH  HaBbIKAMU  mpeoOpa3oBaHUs
WHPOPMALIMK W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYIYIO, YMEHHE
co3/1aBaTh COOCTBEHHBbIC MHCHbMEHHBIE M YCTHBIE COOOINEHUS Ha

OCHOBC I/IH(bOpMaLII/II/I N3 HECKOJBKHUX MCTOYHHUKOB




IHHEPEYEHD DJIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO ®U3UKE

Kon

[IpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

MEXAHUWYECKHUE ABJIEHUA

1.1

Mexanuyeckoe aBWkeHWe. MarepuanbHass Touka. Cucrema  orcuyéra.

OTHOCHUTENIBHOCTD JIBHIKEHHUS

PaBHOMepHOEe M HepaBHOMepHOe jBuxkeHue. Cpeanssi ckopoctb. Popmyna s

1.2 BBIYUCIIEHUS CpefiHell ckopocTu: v = S/t
PaBHOMepHOE mnpsiMONIMHENHHOE JBHXKEHHE. 3aBHMCUMOCTb KOOPAMHATHI TeNa OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPAMOJIUHEHHOTO JABHKEHHS:
1.3 \,‘(f) =X 'H%\I
I'paduku 3aBUCMMOCTM OT BPEMEHU JJIsi TMPOEKLMU CKOPOCTH, NPOEKLHH
nepeMeIeHns, MyTH, KOOPAHHATHI TNPU PABHOMEPHOM MNPSIMOJTHHEHHOM
IBIKEHUU
3aBUCHMOCTb KOOPAWHATHI Tejla OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOTO
NPAMOTMHEHHOTO ABHIKCHHUS:
£
Sx(t) = V,, *t+ax 5 5
Dopmynbl AN NPOEKLUHM MNEPEMELICHMs], MPOEKLMH CKOPOCTH M MPOEKLUHU
YCKOPEHUS IPHU PABHOYCKOPEHHOM MPSMOJINHEHHOM ABHKCHUH:
2
f
1.4 S () =0y, 1+a, -,
U.\'(’)ZUO.\' +a, -1,
a.(f)=canst,
UZI- = Ul.\" =2a.rs.\'
I'paduku 3aBUCHMMOCTH OT BPEMEHHM MJIsl TMPOEKLMH YCKOPEHHMs, NPOEKLIMU
CKOPOCTH, TPOCKLUH MNEPEMELICHHs, KOOPAMHATBI TNPHU PaBHOYCKOPEHHOM
NPAMOJIMHEHHOM JBHKEHNUH
Ceobonnoe manenue. @opmyJsibl, ONHCHIBAIOIINE CBOOOAHOE MaaeHHE Tejaa Mo
1.5 BepPTUKANN (ABM)KEHHME Tejla BHU3 MM BBEPX OTHOCUTEIBHO TOBEPXHOCTH

3emnu). I'paduku 3aBUCUMOCTH OT BpPEMEHU [Uls TIPOEKLMHU YCKOPEHMS,




MPOCKUHUH CKOPOCTH M KOOPAHMHATDI IPH CBOGOIIHOM NaaACHUM TEJIa 1O BEPTHKAIH

1.6

CKOpOCTh pPaBHOMEPHOrO MBIJKEHHS Telda MO OKpyxkHocTu, Hanpasienue
CKOPOCTH.

®dopmyna Uil BBIYUCIEHUS CKOPOCTH 4epe3 paauyC OKPYKHOCTH W MMEPHOA

oOparueHus:
2R
ol

LlenTpocTpemurensHoe — yckopenue. HampaBieHne — LEHTPOCTPEMUTENBHOTO

yckopeHusi. @opmyia [uisi BBIYUCIEHHS YCKOPEHUS:

2
i e U
T R
Dopmyia, CBSI3bIBAKOLIAS MEPUOJL U YACTOTY OOpaLeHHs!:

1

V=T

I

Macca. [1notHOCTE BewecTsa. @opmyia 4711 BBIMUCIEHHS MIOTHOCTH:

m
4

1.8

Cuna — BektopHas pusmdeckas enuunna. CroxxeHue cui

1.9

SBnenne unepuun. Ilepssiii 3axon HetoToHA

1.10

Bropoii 3akon HeroToHa:
F=m-a
CoHarnpaBiieHHOCTb BEKTOPA YCKOPEHHS T€Ja U BEKTOPA CUJIbL, AEHCTBYIOLIEH Ha

TECIO

B3aumoneiicteue Ten. Tperuii 3akon HeroToHa:

Fy 9 =—F 5

1,12

Tpenune nokos U TpeHUE CKONbKeHUs. POpMyIa s BBIMUCICHUS MOJYJIS CUJIbI

TPEHHUSI CKOJILKECHUA

Fo=n-N




1.13

Hedopmauust Tena. Yrpyrue W Heynpyrue nedopmaudu. 3akOH yIIpyroi

nepopmanmu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tsarorenne. 3aKkOH BCEMHUPHOI'O TATOTEHUS:

My -,
F=G-—L4L_—2
R
Cwuna TskecTH. YCKOpeH#e cBOOOIHOrO naieHus.
@Dopmyia Ast BBIMHCICHNS CHIIBI TskeCTH BOMM3H nosepxHoctu 3emnn: F = mg.
JBuxkenne mianer Bokpyr Connua. [lepsas kocMui4eckas CKOPOCTb.

HesecomocTs 1 neperpysku

115

Hmnynec Tena — BEKTOpHAst (pH3NUECcKast BEINUNHA.

p=mv

HUmnynec cucrems! Ten. U3menenune umnynasca. UMnynbsc cubl

1.16

3akoH COXpPaHCHHA UMITYJIbCA OJIs 3aMKHyTOﬁ CHCTCMBI TCJI.

D=nyU; +m,U, =const

PeakTuBHOE BUIKEHUE

1.17

Mexanudeckas padora. @opmMyna 11 BBIMUCIEHHUS PaOOThI CUIIBL

A=Fscosa
MexaHu4yeckasi MOLIHOCTD!

1.18

Kunernueckas u IMOTCHUHAJIbHAA DHEPTUs. CDopmyna IJIs1 BBIMUCIICHHUA

KMHETHYECKOMN SHEPTHUHU:

SRR

Teopema o kuneTuueckoi aueprun. Popmyna Ans BEIMHCICHU MOTEHLUHATbHON
9HEPIrUH Tela, MOJHATOrO

Haj1 3eMnéii:




E,=mgh

1,19

MexaHuyeckas SHeprus:
E=E.,+E ?
3aKOH COXpaHEeHHsI MeXaHUUEeCKOi dHeprun. Popmyna 11 3aKOHa COXPAHEHUS

MEXaHHYECKOH YHEepTuH B OTCYTCTBHE CUJI TPeHus: /X = const.

IIpeBpaleHre MeXxaHU4eCKOIl SHEPIrUK MPU HAJTWYUU CHIIbI TPEHUSI.

1.20

[TpocTeie MexaHn3Mbl, «30J0TOE MPABUIIO» MEXAHUKH,
Poiyar. MomenT cunsl: M - FI.

YcnoBue paBHOBECHS pblyara;
M +M, +..=0
ITonBwxHbIi 1 HenoaBHKHbIA Ooku. KITJ[ mpocThix MeXxaHH3MOB,

n= Anonesan

As'rpaqemx

121

JlaBneHue TBEPAOIO TENA.

(Dopmy.na JJ1A BBIMUCJICHHSA OJaBJICHUA TBépI[Ol"O Tea:

F

5
JaBnenue rasa. AtmochepHoe naBieHue.
I'mapocraTuveckoe AaBIeHNE BHYTPH JKUIKOCTH.

@opmyna AJIA BIMHUCJICHUA OABJICHUA BHYTPU JKUAKOCTH!

p=pgh+p_,

1.22

3axoH [Tackana. ['mppasnnueckuii npecc

1.23

3akon Apxumena. Popmyna sl OnpeneNieHHs BbITAJIKUBAIOILEH  CHJIbL,

JEACTBYIOLIEH HA TEJIO0, MOTPYKEHHOE B 3 KMIKOCTb HIIH Ia3:

Fag =pEV

YcnoBue miaBanus tena. [lnaBanue CYAOB H BO3AYXOIJIaBaHUE

1.24

Mexannueckne konebaHus. AMIIMTYAa, NEPUOA M 4YacTOTa KOnmeOaHHId

CDopmyna, CBA3bIBAKO LA 4aCTOTY U INMEPHUOLL KoJeOaHMi:




125

MaremMaTuyeckuii M MpyKUHHbIA MasTHUKU. [IpeBpauieHue sHepruuv Ipu

KOne0aTeIbHOM IBUKEHHUH

1.26

3atyxaroiue konebaHus. BoiHykaeHHble konebanus. Pe3oHaHc

1.27

Mexanuueckue BonHbl. [IpoaonbHbie M monepeuHble BOAHbL J{TMHA BOJMHBI M

CKOPOCTb PACIPOCTPAHEHUS BOJIHBbI:

A=v-T

1.28

3Byk. I'pomMkoCTh 1 BbicOTa 3ByKa. OTpaskeHue 3BYKOBOI BOJIHBI HA IPaHULE JBYX

cpen. Uudpas3Byk 1 yIbTpas3ByK

1.29

IIpaxmuueckue padomoi

H3mepeHue cpenHell TUIOTHOCTH BELIECTBA, APXUMEIOBON CHUIIbL, JKECTKOCTH
npykuHbl, KOd(duuneHta TpeHus CKOMbXKEHHs, pPadOThl CHIIbI TPEHUS, CHJIIBI
YIOPYroCTH, CpenHeil CKOPOCTH ABHXKEHHS OpyCka MO HAKJIOHHON IUIOCKOCTH,
yckopeHus: Opycka mnpu JBUKEHUM [0 HAKJIOHHOH IUIOCKOCTH, 4YacTOThbl H
nepuoja KosebaHMit MaTeMaTH4yecKkoro MasTHHKA, 4YacTOThl M Mepuoaa
KonebaHuit MPy>KMHHOTO MAsTHHKA, MOMEHTAa CWJIbI, AEHCTBYIOLIEr0 Ha pblvar,
paboThbI CHITBI YIPYTOCTH MPH MOABEME IPy3a ¢ MOMOLIBIO HEMOABIIKHOTO 0J10Ka;
paboThl CHJIBI YIIPYTOCTH MPH MOABEME IPy3a C NOMOLIBIO MOABHKHOTO OJ10Ka.
HccnenoBanne 3aBUCMMOCTH apXUMEI0BOI CHJIbI OT 00BEMa NMOrpy KEHHOI YacTh
Te€la U OT IJIOTHOCTH JKUAKOCTH, HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHJIBI OT
MAacChl Tena;, CUJIbl TPEHUs CKOJbKEHHUs! OT CHJIbI HOPMAJbHOTO HABJEHUS U OT
poza TOBEPXHOCTH, CHIIbI YIPYrOCTH, BO3HUKAKOIUEH B NPY)KUHE, OT CTEIEeHU
nedopmaluu NPy KUHBL, YCKOpeHHsi Opycka OT yriia HakJiOHa HarpaBJisOLIei;
nepuona (4acToThl) KOJeOaHHH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH, MEPUOnA
KonebaHui NMPy:KUHHOTO MAsTHUKA OT MAacChl Ipy3a U KECTKOCTU TMPYIKUHBL,
yicclieZloBaHWe HEe3aBUCUMOCTH Trepuoja KojeDaHWi HHUTSHOrO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Duzuveckue sa6neHuss 6 Npupooe: TIPUMEPbl  ABIKEHUS C  Pa3IMUHBIMH
CKOPOCTSIMH B JKMBOW W HEKUBOI MpPUPOJIE, AeHCTBUE CUJIbI TPEHHs B TIPUPOJE H
TEXHUKE, TPHIHBBI W OTJINBBL, JABWKeHHe rmiaHeT CONHEYHOH CHCTEeMB,
PEAaKTHBHOE IBH)KEHHE JKMBbIX OPTaHM3MOB, PBIYAru B TeJI€ 4YEJOBEKA, BINUSHHE
aTMOC(hEpHOro AaBiCHUS HA JKMBOW OpraHM3M, IJIABAHHE pbIO, BOCIPUATHE

3BYKOB JKUBOTHBIMH, 3EMJICTPSICCHUE, CeliCMHYEeCKHEe BOJIHBI, LYHaMH, 5X0

1.31

Texnuyeckue ycmpoticmea: COMAOMETP, NATHYUKH MOJOKEHHUs, PACCTOSHUSA U

YCKOPEHUs, AHHAMOMETP, MNOAMIMIHHUKH, PAKEThl, pblYyar, NMOABWAKHBIA U




HETMOJIBIKHBIA OJIOKM, HaKJIOHHAs IJIOCKOCTb, NMPOCThIE MEXaHWU3Mbl B ObITY,
cooluramuecss COCyAbl, YCTPONHCTBO BOAOMPOBOAA, TMIAPABIMYECKHI TMpecc,
MaHOMeTp, ©OapoMeTp, BBICOTOMEp, MOPIIHEBONH HACOC, apeoOMeTP, HXOJOT,

HMCII0JIb30BAaHHE YJIbTPa3ByKa B 6bITy H TEXHUKE

2 TEITJIOBBIE ABJIEHHW S
OCHOBHBIE  TOJIOKEHUS]  MOJIEKYJIIPHO-KUHETUYECKONH  TEOpUH  CTPOEHHS
2.1 BewecTsa. Moaenu TBEPAOro, JKUAKOTO U ra3000pa3sHOrO COCTOSIHUI BELIECTBA.
Kpucrannuueckue u amopdHele Tena
. JBuxenne wactun BemecTBa. CBA3b  CKOPOCTM  JBMIXKEHHMS YacTHL C
‘ Temnepatypoit. bpoyHosckoe nBkenne, nupdysus
23 CwmauuBaHue W KalMJLISIPHbIE SIBJICHUS
24 TennoBoe paciliMpeHUe U cxKaTue
2.5 Tennosoe paBHOBECHE
5k BuyTpenHsisi sHeprusi. Pabora w Teruionepenada Kak CrnocoObl HM3MEHEHMs
’ BHYTPEHHEH SHEPTUU
2.7 Bupl Tennonepenayn: TErIONPOBOAHOCTb, KOHBEKIIUS, U3JyUEHUE
Harpesanue u oxnaxaenue ten. KonuuecTso TenioTsl. Y AenbHast TEMIOEMKOCTb:
28 O=cm(t,—t,)
3aKOH COXpaHEHHUs HEPrMHM B TEIUIOBBIX IpoLieccax. YpPaBHEHUE TEIIOBOIO
HanaHca:
2.9
O+0,+..=0
HUcnapenne u koHaeHcauus. M3MeHeHuWE BHYTPEHHEH SHEPruu B MpOLECCe
5 i ucnapeHuss M koHzaeHcaumd. Kunenue okuakoctH. YiaenbHas — Temiora
' napoodpazosanusi: L = O/m
211 BnaxuocTs BO3/1yXa
ITnaBnenne wu kpucramnusauus. W3meHeHne BHYTPEHHEH JHEPTUU TIPH
TUIABJICHUU U KPUCTAJUIM3ALUH. Y IeIbHAas TeIIOTa MUIABJICHUS
2.12 2 0
“m
2.13 BHyTpeHHsist 3HEprusi CropaHusi TOIUIMBA. Y ieJIbHAsI TEIMJI0TAa CropaHusi TOMJIUBA:




q=0/m

2.14 [puatmne paboTe! Temmosbix asurareneil. KI1/ teruioBoro apurarens
lIpakmuueckue pabomut
Hsmepenune ynenpbHOU TEIIOEMKOCTH METAJUIMYECKOrO LMJIMHAPA, KOJIUYECTBA
TEIUIOTHI, ITOJIy4eHHOTO BOJAOH KOMHATHOH TeMIlepaTypbl PUKCHPOBAHHON MacChl,
B KOTOPYHK) OMNYyILIEH HAarpeTblii LMJIHHIAP, KOJWYECTBA TEIUIOTBHL, OTAAHHOIO
2.15 HarpeTbIM LUIMHAPOM, MOCJE OMYCKaHUS €ro B BOAY KOMHATHON TeMIepaTypsl,
OTHOCHUTEJILHON BJIAKHOCTH BO3/lyXa, YJAEJIbHON TEIUIOTHl IUIABICHUS JIbAA.
Hccnenosanne W3MEHEHHsI TEMIEPATypbl BOABI MPU PAa3IUYHBIX YCIOBUSX,
SIBJICHHSI TETUIOOOMEHA MPH CMEIINBAHUH XOJIOJHON U TOpsYel BOABI, Mpouecca
UCHapeHust
Quszuueckue ssnenus 6 Npupooe: TOBEPXHOCTHOE HATSIKEHHWE M KaNMUIAPHBIE
2.16 SIBJICHUSI B TMIPUPOJE, KPUCTAUIbI B mpupoae, uznydeHue CoOnHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoiicmea: KalWIISIPbl, IPUMEPbI UCIONb30BAHMS KPUCTAIJIOB,
517 JKUAKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOMHA, IBUTATENb BHYTPEHHETO
cropanusi
3 OJIEKTPOMATHUTHBLIE ABJIEHWA
3.1 Dnexktpuszanus Tea. [IBa Buna 3JEKTPUUYECKUX 3aPsiA0B
3.2 BzaumonelicTBue 3apspkeHHbIX Tesl. 3akoH KyrnoHa
33 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsiaa
34 Onextpuueckoe mnoje. HanpsxéHHocTh snexkTpuueckoro mnosd.  Ilpunnmn
' CYNEPIIO3UINHU 3JIEKTPUIECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn »snexTpudyeckux 3apsnoB. JleHCTBHE 3JEKTPUUYECKOrO IMOJsl Ha
' saexTpudeckue 3apsansl. [IpoBogHUKN U IUDIEKTPUKH
IMocrosiHubIl 3aeKTprUecKuid TOK. JleMcTBHUs 3iekTpudeckoro Toka. Cuna Toka.
Hanpsixenue.
3.6 I=qt, U=A44q
DIIeKTpUUECKOe CONIPOTUBIIEHHE. Y AENBbHOE BJIEKTPUUECKOE COPOTUBIIEHUE:
3.7 R =pl/S




3axkon OmMa st yyacTka snekrpudeckoi uenu: / = U/R

3.8
ITocnenosarenbHOE COEMHEHHE POBOHUKOB:
I,=I,: U=U,+U,: R=R +R,
39 ITapanienbHOe COEAMHEHNE TIPOBOAHUKOB PABHOI'O CONMPOTUBIICHUS:
U :U::I:II+IE;R:§.
i
CwmelnaHHble COEIMHEHNS! TPOBOAHUKOB
3 10 Pabora u MouHoCTb 351ekTpudeckoro Toka. 4 = Ult, P = Ul
3axoHn Ixoyns — JleHua:
3.11 0= 12 ‘R-t
5 1 Onerr Dpcrena. MarHuTHOe mMone MpsSMOro MPOBOAHMKA C TOKOM. JImHum
' MarHUTHOI MHAYKLHN
3 3 MaruuTtHOe T1ON€ MOCTOSAHHOrO MarHuta. B3auMonencTBue MOCTOSHHBIX
‘ MarHuTOB
3.14 JleiicTBre MarHMTHOIO MOJISl HA MPOBOJHUK C TOKOM
3.15 Onerrel @apanes. ABneHune 3neKkTpoMarHuTHON MHAYKLIMHK. [Ipasuno Jlenua
IIpaxmuueckue padomer
H3mepeHue  3J€KTPUYECKOrO  COMPOTHBIIEHUS  PE3UCTOPA;  MOLIHOCTH
3NIEKTPUYECKOro TOKa;, paboThl 3JIEKTPUUECKOrO TOKA.
Hccnenosanue 3aBUCHMMOCTH CHJIbI TOKA, BO3HUKAKOLIEr0o B TMPOBOAHHUKE
5 fd (pe3ucTopsl, JaMnovKa), OT HAMPSIKEHHsT HAa KOHLIAX MPOBOJHMKA, 3aBUCUMOCTH
' COMPOTHUBJICHUS] OT JJIMHBI MPOBOAHMKA, MJIOLIANN €r0 MOMEPEYHOrO CeYEeHUs U
yJI€JIbHOTO COMPOTUBIIEHHUS.
IIpoBepka mpaBuia Al 3JIEKTPUUECKOrO HAINPSDKEHHs MPU TOCIEN0BATENIbHOM
COCAMHEHUU TPOBOAHMUKOB, MpPaBUIAa IJ CHJIbI HJIEKTPHUECKOrO0 TOKA MpPH
napauieIbHOM COeAMHEHUH MPOBOJHUKOB (PE3UCTOPBI U TAMIIOYKA)
Quznyeckue aeienuss 6 Hpupooe: DIEKTPUUECKHE SBJIE€HHA B arMocdepe,
3.17 ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Moje 3emiu, npeid momocos,
POJIb MArHUTHOIO MOJISI JUISl )KU3HH Ha 3eMJle, MOJISIPHOE CHsIHUE
3.18 Texnuueckue ycmpoiicmea: 3SIEKTPOCKOI, aMIMEPMETP, BOJBTMETpP, PEOCTar,




CUETUMK  JJIGKTPHUYECKOW  DHEPTHUH,  DJIEKTPOOCBETUTENIbHbIE  IPUOOPBI,
HArpeBaTeNIbHBIC HJIEKTPONPUOOPEI (IPUMEPHI), STEKTPUICCKHUE IPEAOXPAHUTEIIH,

SJICKTPOMArHuT, SJICKTPOABUTATCIIb MMOCTOAHHOTO TOKA, M€HEPATOP MOCTOAHHOIO

TOKa
3.19 DnexkTpoMarHuTHble BOJHBL [11kana 31eKTpOMarHuTHBIX BOJH
3.20 JlyueBas monenb ceta. [IpsAMonnHEHOE pacCIpOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus csera. [1nockoe 3epkano
3.22 IIpenomnenue cBera. 3aKOH MPEIOMJICHUS CBETA
3.23 Jucnepcus ceera
324 Jlunza. Xon ayueit B nunze. DokycHOe paccTostHHE JUH3bL OnTHUecKas cuiia
. aunsel. D = 1/F
3.25 I'na3 kax ontuyeckas cucrema. Onrudeckue mpudOpbI
Ipaxmuuecxue padbomoi
H3mepeHne onTUYECKOW CHUITbI COOMpArOIIei JTUH3BL, (POKYCHOTO PACCTOSHHS

cobuparoeli JTMH3bI (10 CBOMCTBY pPaBEHCTBA Pa3MEpPOB MPEAMETa H M300pakeHus,
326 KOTJa MPeIMET PACIIONIOKEH B IBOMHOM (POKyCe), MOKa3aTels IPEJTOMIICHHS CTEKIIA.

' UccnenoBanue cBOHCTBA  M300paKeHHUS, TONYYEHHOIO C  IOMOIIBIO
cobmparomell JHH3bI, W3MEHEHHUsI (POKYCHOTO PACCTOSHUSI ABYX CJIOXKEHHBIX JIMH3,
3aBUCUMOCTH yIJla MpPEeJOMJIEHHs] CBETOBOIO Jiyda OT yrIjla MaJeHHUs Ha TpaHHLe
«BO3JlyX — CTEKJIO»

397 Quszuueckue senenuss 6 npupooe: 3armennss ComHma u JlyHbl, 1Bera Teu,

' onTu4eckue siBjeHus B atMochepe (et Heba, pedpakius, paayra, MAPaK)

328 Texnuueckue ycmpoiicmea: OUYKH, TEPHCKON, (oOToarmapar, ONTHYECKHE

' CBETOBOJIbI

4 KBAHTOBGLIE ABJIEHWA

41 PanuoaktuBHOCTh. Anb(a-, Oera-, ramma-usznyuenusi. Peakiuu anmbda-u Oeta-

' pacnaga

42 OmnbriTel Pesepdopaa o paccesHuro anbda-yactuu. [InanerapHas Mogens atoma

43 Coctas atomHoro siapa. M3oromnsl

4.4 Ilepuon nonypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiuu. 3aKOHBI COXpaHEHMsI 3apsI0BOIO U MaCCOBOTO YK CEN

Qusuueckue A6NeHUs 6 NPUPOOe: E€CTECTBEHHBIH PaJAMOAKTHUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4dHd, paAuOaKTUBHOE U3JydeHHe TMPUPOAHBIX MMHEPAJIOB,

I[efICTBPIe pPaanOaKTUBHBIX I/ISJ'Iy"IeHI/Iﬁ Ha OPraHu3M 4YCJIOBCKaA




4.7

Texnuueckue ycmpoiicmea: CHEKTPOCKOIN, WHIWBUAYAJIbHBIM NO3UMETP, Kamepa

BunbcoHa, ssnepHas 5HEpreTUKa




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ®uzpka: 7-i knace: 6a30BbIiA ypoBeHb: YueOHHUK, 7 knacce/ [lepoimkun 1M,
HpanoB A.U., AkunonepHoe o6mectBo «M3narensctBo «IIpocsemenne

» ®usuka, 9 knace/ [epeimkun A.B., 'ythuk E.M., O01iecTBO ¢ OrpaHn4eHHON
OTBETCTBEHHOCTHIO « [IPODAY; AkuMoHEpHOE 001IeCcTBO «M31aTeNbCTBO
«ITpocseieHue»

» ®usuka: 8-i knacc: 6a30BbIiA ypoBeHB: YueOHHUK, 8 kiacc/ [Teppimkun Y. M.,

OO111eCTBO ¢ OTPAHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY;

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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