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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHONM MPOrpPaMMBbl, TMPEACTABICHHBIX B
dI'OC OOQ, a Takxke ¢ yuérom ¢eaepaibHON paboueil MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Conepxanue mnporpaMMmbl 10 (U3UKE HANpaBIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYyYaIOUIUXCS M OpTraHU3alyi0 H3yYeHUs
¢bu3MKN Ha JEATEIbHOCTHOW OCHOBe. B mporpamme mo (u3HKe YYHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeaMera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeAMETHBIM pe3yibTaTaM OOyUEHHMsI, a TaKKe
MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYyYHBIX YY€OHBIX IPEJAMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUs.

[IporpamMma 1o (¢u3MKe yCTaHABIMBACT paclpeleleHne y4eOHOTro MaTepuana
no rogam oOydeHus (MO KjiaccaM), IpejaraeT MPUMEPHYIO IOCIIEN0BATEIbHOCTD
M3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MIPEAMETHOTO COJIEPKaHUS U yuETe
BO3PACTHBIX 0COOEHHOCTEN O0YYArOIINXCS.

[Iporpamma 1o ¢usuke pa3paboTaHa C LEIbIO0 OKa3aHUS METOIWYECKOM
MOMOIIIHM YYUTEIIO B CO3/IaHUU paboueil MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®duszuka SBISETCS CUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHO-HAYyYHBIX YYEOHBIX
MPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM,
M3ydaeMbIX XUMHEH, OnoJiorueii, actpoHoMuel u gpusndeckoi reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUHYI0 KAapTHHY MHpa, MPEIOCTaBIACT HanOojee SICHbIC
oOpa3ipl NPUMEHEHUs HaydHOrO0 MeETOoJa IMO3HaHUs, TO €CTh CHoco0a MOJydYeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 331ad (pu3nyeckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
WHTEpeca K HayKe Y 00y4Jaronuxcs.

Nzydenue Gpusuku Ha 0a30BOM ypOBHE MPEIOIaraeT OBJIaICHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIUMHU €CTECTBEHHO-HAY4YHYIO TPaMOTHOCTb:

e HAy4YHO OOBSICHATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HWHTEPIPETHPOBATH JAHHBIE U UCIMOJIH30BaTh HAYUHBIE JOKa3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Ilemn wu3ydeHuss (u3MKKM HA YypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mpeamera «®Duszuka» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepaiinu, peaau3yomux OCHOBHbIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  YTBEpKAEHHOW  pemeHueM  Komeruu



MunucrepctBa npocBernieHus: Poccuiickoit denepanuu (MPOTOKOA OT 3 aeKadps
2019 r. Ne IIK-4BH).
Heau uzyyenus: pusuKu:

IPHOOPETCHUE HHTEpeca M CTPEMIICHHS OOYydYaloIIuXCsS K HAyIHOMY
M3YYCHUIO TPUPOIBI, PAa3BUTHE WX WHTEIUICKTYabHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe MO3HAaHUS M (OpMUPOBAHHE
HCCJICIOBATEILCKOTO OTHOIIICHUS K OKPY KAIOITUM SBIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMHupOBaHUE TPEACTABICHUNW O POAM (PU3UKH ISl Pa3BUTHS JIPYTUX
€CTEeCTBEHHBIX HayK, TCXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MpeCTaBICHUM 0 BO3MOJKHBIX chepax Oymyriei
npo¢eCCUOHATILHON JIeSITEIPHOCTH, CBS3aHHOW ¢ (DU3MKOM, IMOJATOTOBKA K
JanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTrkeHre 3TUX 1Lejield MporpaMMel Mo (PU3UKe Ha YPOBHE OCHOBHOTO OOILEr0O
oOpa3oBaHMs 00ECIIEYNBAETCS PELICHUEM CIEAYIOUINX 3a1a4;

npruoOpeTeHNe 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJICKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
MpUOOPETECHUE YMEHHI OMUCHIBATH U OOBSICHITH (PU3NUECKUE SIBICHUS C
HCITOJIb30BAHNEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJIOB PEIIEHUS TMPOCTEHIIMX  pacu€THBIX 3a7a4 ¢
UCIIOJIb30BaHUEM buzngecKux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHEC YMEHUN HAOIIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OIIBITHI,
nabopaTopHble  pabOThl ¥ OKCHEPUMEHTAJIBHBIE  MCCIEIOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHOpMaNKe (GU3NIECKOTO ConepKaHus,
BKJIFOYasi WH(OpPMAIMIO O COBPEMEHHBIX JTOCTIDKCHHSIX (U3HWKH, aHAIN3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO cepamu mpodhecCHOHATBHON JEATEITbHOCTH, CBI3aHHBIMU C
(bu3HUKOI, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAHHBIMU HA JIOCTUKEHUSIX
(bu3HUecKol HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

oOpazoBanust orBoguTcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B 8
Kiacce — 68 yacoB (2 yaca B Hemeno), B 9 knacce — 102 yaca (3 yaca B HeIeln0).

[Ipeanaraemplii B mporpamme 1o (QuU3uKe MepedyeHb JIabOpaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHJATEIbHBIA XapakTep, YUUTEIb JIeJdaeT BHIOOP MPOBENCHUs



7a0bopaTOpHBIX pabOT W OMBITOB C YYETOM WHAWUBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcsi, CIMHUCKa AKCIIEPUMEHTATBHBIX 3aJlaHul, TMpeajiaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJAPCTBEHHOTO 3K3aMeHa 1o (pu3uke.

COAEPXAHUE OBYUYEHUSA

7 KJIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka O mpupone. fBneHns npuponsl. DHU3NYECKUE SBIICHHUS:
MEXaHUYECKUE, TEMIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeaMuuHBL. I3mepenue Qusnueckux BenuuyuH. Dusznueckue
npuoopsl. [lorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak (¢u3uka u JApyrue €cTecTBEHHbIE HAayKH HW3Y4yaloT  [PUPOLY.
EcTecTBeHHO-Hay4YHBIII METOJ TO3HAHUA: HAOJIOJEHHE, IOCTAHOBKA HAay4YHOIO
BOIPOCA, BBIABWKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE
HabOmogaeMoro spieHuss. Onucanue GU3NUEcKux sIBJICHUN ¢ TOMOIIbIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHn4ecKre, TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. @usndeckue NpuOOPHl U TpOLEaypa MPSMBIX HW3MEPEHHM aHAJOTOBBIM U

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomel u onvimol.
1. OmpexeneHue UEHBI I€TIE€HUs NIKaJIbl U3MEPUTENBLHOTO Tprbdopa.
2. H3mepeHue paccTosIHUM.
3. M3mepenue o0bEMa KUIAKOCTH U TBEPOTO TEA.
4. OmnpeneneHue pa3sMepoB MaJbIX TeJl.
5. 3mepenue Ttemmeparypel NOpH NOMOIIM JKHJIKOCTHOTO TEPMOMETpa U
JNaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue wuccnenoBaHus MO NPOBEPKE THUIIOTE3bI: JATBHOCThH IOJETA
[IapuKa, MYIEHHOTO TOPU30HTAIBHO, TeM OOJblle, 4eM OOJIbIIe BBICOTA
IIyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHUH BelleCTBA.

CrpoeHne BemecTBa: aroMbl M MOJEKYJIbl, HMX pa3Mmepbl. OmbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenue vactul BemiectBa. CBfA3b CKOPOCTH JABWKEHHUS YacTULl C
TeMriepaTtypoii. bpoyHoBckoe nBmwkeHue, muddys3us. BzaumomeicTBue dYacTHII
BEILIECTBA: TPUTSYKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, KUAKOCTEW M TBEPABIX
(kpucTaimyeckux) Ttena. B3auMocBsI3b MeXAy CBONCTBaMHM BEIIECTB B Pa3HbIX



arperaTHblX COCTOSSHUAX W HMX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobenHocTH
arperaTHbIxX COCTOSIHMU BOJBI.

Jemoncmpavyuu.

1.
2.
3.

HaOmroneHne OpOyHOBCKOTO JIBUKCHUS.

Ha6mronenune nuddysun.

HaoGmrotenue sBicHMA, 00BACHAIOMUXCS MPUTSHKCHUEM WM OTTAIKHBAHHEM
YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1.
2.
3.

OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. JIBu:xkeHue U B3auMoAeiCTBHE TeJl.

Mexannyeckoe JBWKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKCHUE.
Cxopoctb. CpeaHssi CKOpPOCTh NpPU HEPABHOMEPHOM JBMKEHMHU. Pacuér myTu u
BPEMEHHU JIBUKCHMUSL.

SBneHne wHepuuu. 3aKOH HHEpPUMHM. B3anmMOJencTBHE TeNl Kak IpUYMHA
M3MEHEHMs CKOPOCTH JBWKEHHU Tell. Macca Kak Mepa HHEpTHOCTH Tena. IInoTHocTh
BeniecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BEILIECTBA.

Cuita Kak XapakTepUCTHKa B3anMOJEWCTBUSA Tell. Cuia ynpyrocTd M 3aKOH
I'yka. W3mepenue cuibl ¢ MOMOILIBKO JUHAMOMETPA. SIBIIEHHWE TATOTEHHS U CUiIa
TsokecTd. Cuna TsbkecTH Ha Jpyrux ruia”etax. Bec tenma. HeBecomocts. Cnoxenue
CUJI, HaIllpaBJICHHbIX MO OJHOW mpsiMoil. PaBHoxeicTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B PUPOJIE U TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6

Habnronenue MexaHM4ecKoro IBM>KEHHMS Tela.

N3mepenne cKkoOpoCTH NPSIMOJIMHENHOTO JBUKECHMUS.
Habutoienue siBJeHUsI UHEPIUH.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc N0 B3aMMOJICVCTBHUIO TE.

CrioxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

1.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS Opycka WM IIapuka o
HAKIIOHHOM TJIOCKOCTH.

Ornpenenenue MmIOTHOCTH TBEPAOTO TeNa.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh PpacTsDKeHHs (medopmarun)
OPYXUHBI OT TPUIIOKEHHOU CHUJIBI.



5.

OnbBITHI, TEMOHCTPUPYIONIUE 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXKCHHS OT
Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KUIKOCTEN M ra30B.

JHaBnenne. CriocoObl YMEHBIIICHHWS W YBEJIMYCHHS JaBiieHUs. JlaBlieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT o0bEéMma, Temmeparypsl. llepemada naBieHus
TBEPABIMHM TEJIaMH, JKHAKOCTSIMH H Tra3amu. 3akoH Ilackams. ITaeBmarmueckue
MalTuHbl. 3aBUCUMOCTh JAaBJICHUS JKUIKOCTH OT TJIyOWHBI. [ HMapocTaTHyecKuid
napagokc. Coobmiaromuecs cCocybl. [ 'uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emiaum u armocdepHoe gamieHue. [IpudMHBI CyIECTBOBAHUS
BO3MyIIHOW 00o0souku 3emiu. Omnbit Toppuuennu. M3mepenme aTMocepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u13MepeHus aTMOC(hEepHOTo J1aBJICHUS.

JleificTBUE KUJKOCTH W raza Ha MOTpYKEHHOE B HMUX TeJo. BrITankuparoras
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue Ten. Bo3nyxornaBanue.

Jemoncmpayuu.

o vk w N
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3aBHUCUMOCTbD JAaBJIEHU ra3a OT TEMIEPATYpPHI.

Ilepenaya gaBieHUs )KUIKOCTBIO U Ia30M.

CooOuiaromuecs: Cocyabl.

I'mapaBnnueckunii mpecc.

[IposiBieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YACTH TeNa U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKUBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBre miaBaHus TeJl: IUIABAHUE WJIM NOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanune 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOTPYKEHHOU B
KUJIKOCTb YaCTH Tea.

OmnpeneneHue  BBHITAJIKMBAIONICH  CWIbL, JCHUCTBYIONIEH Ha  TEJO,
MOTPY>KEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAOLIEH CUJIbI, IEUCTBYIOLIEN HA TEJIO B
KUJIKOCTH, OT MacChl TeJa.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAJKUBAIOLICH  CHIIBL,
JNEUCTBYIOIIEH Ha TEJIO B KUJAKOCTH, OT 00bEMa MOTPYyKEHHON B KUIAKOCTH
YacTH TeJia U OT INIOTHOCTHU JKUIKOCTH.

KoncrpynpoBanue apeomeTrpa Wiv KOHCTPYUPOBAHKE JIOAKHA U ONPEICIICHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. PabGoTa 1 MOIIHOCTH. DHEPrus.
Mexannueckas paboTa. MOIIHOCTb.



[IpocTeie MexaHM3MBI: pblYar, OJOK, HAaKJIOHHas TIUJIOCKOCTh. IlpaBuio
paBHOBecHsl prruara. [IpuMeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKy. «30510Toe
npaBuwio» Mexanuku. KIIJ] mpocTteix Mexanus3moB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTnMdeckass W INOTCHIUANbHAsg  DHEPIHUS.
[IpeBpalieHre OAHOTO BHJIa MEXaHUYECKOW SHEPTUU B APYrod. 3aKOH COXPAaHEHHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue padOTHI CUJIBI TPEHUS NP PABHOMEPHOM JBUKEHUU Teja IO

TOPU30HTAILHON IIOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblyara.

3. Hzmepenue KII/I HaKITIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

5. IOYPOYHOE IIVTIAHUPOBAHHUE

6. 7KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jlata
Konrpoar  Ipakruuec uugposbie
n/  Tema ypoka Bce n3y4yeH
Hble KHe o0pa3oBaTte/ibHbIE
L ro us
padoTbI padoThI pecypchl

®dusznka —
HayKa o
1 MIPUPO/IE. 1
SBneHus
TIPUPOJIBI

duznueckue
SIBJIICHUSA

duznueckue
3 BEJINYUHBI U UX 1
U3MepeHue

Ypok-
HcCIe0BaHUE
"U3mepenue
TeMIIepaTyphl
IIpY IIOMOIIHA
AKHUJIKOCTHOTO
TepMOMETpa U
naTyrKa




TeMIeparypbl”

Metonabl
Hay4YHOTO
IIO3HAHUS.
Onucanue
(buznuecKux
SIBJICHUH C
ITOMOIIILIO
Moneen

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
9f72a

Ypok-
HcCcIe0BaHUE
"[IpoBepka
TUIIOTE3bI:
JAIbHOCTh
MOJIETA IIAPHUKA,
MYIIEHHOTO
TOPU30HTAJIBHO,
TEM OOJIBIIIE,
geM OoJTbIIe
BBICOTA IMycKa"

Crpoenue
BEIIECTBA.
OnkITHI,
JTIOKa3bIBAOIITNE
JTUCKPETHOE
CTpPOCHHUE
BEIIECTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
9fe0a

JBr>xeHue
YaCTHI]
BEILIECTBA

bubnmorexa LIOK
https://m.edsoo.ru/ff0
a013e

Ypok-
HCCIIEIOBAHUE
«OMNBITHI 11O
HaOJIIOIEHUIO
TETUIOBOTO
paciupeHus
ra3oBy

10

ArperatHbie
COCTOSIHMS
BELICCTBA

11

OcobenHoctu
arperaTHbIX

bubnunoreka LIOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

COCTOSTHHI a0378

BO/IBI.

O06001IeH e 110

pasueny

«IIepBoHauanbH

bIC CBEJICHUS O

CTPOCHUHU

BEIIIECTBAY

MexaHn4eckoe

JBUKEHUE. bubnuorexa [JOK
12 PaBHOMEpHOE 1 https://m.edsoo.ru/ff0

HEPaBHOMEPHOE a05c6

JIBKECHUC

CkopocTb. bubnmoreka [JOK
13 E s https://m.edsoo.ru/ff0

CKOpPOCTH a079c

Pacuer nytu n bubnuoreka [IOK
14 BpEMEHHU https://m.edsoo.ru/ff0

JBHKCHUS a0ae4

Wuepuus. Macca bubnuoreka [IOK
15 — Mepa https://m.edso0.ru/ff0

WHEPTHOCTH TET a0c10

IInoTHOCTB

BEIIECTBA. bubnmorexa LIOK
16 Pacuet maccel 1 https://m.edsoo.ru/ff0

o0BeMa Tesa 1o aOfee

€ro IUIOTHOCTH

JlaGopaTopHas

paborta
17 «Omnpenenenue

TTIOTHOCTH

TBEPAOTO TEJIa»

Pemenue 3amaq

o TeMe bubnunorexa LIOK
18 https://m.edsoo.ru/ff0

"TInoTHOCTH

! a123c

BEIIECTBA

Cuna kak

XapaKTEePUCTHKA

B3aUMOJICUCTBU
19

ten. Cuna

YIOPYTOCTH.

3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

20

21

22

23

24

25

26

27

JlaGopaTopHas
paborta
«M3yueHue
3aBUCHUMOCTHU
pacTsuKeHus
(medopmariun)
MIPYXUHBI OT
MPUIIOKEHHOU
CHITBI»

SIBnenue
Tarorenus. Cuna
TSHKECTHU

CBsi3b MEXIY
CHJION TSIIKECTH
M MaccoH Tena.
Bec tena.
Pemenue 3agau
o teme "Cuna
TsDKecTH"

Cuia TsoKecTH
Ha JpYyrux
IUIaHETaX.
duznueckue
XapaKTEPUCTUKU
IUIAHET

N3mepenue cu.
Junamomerp

Bec Tena.
HesecomocTh

Cnoxenue 1Byx
CHII,
HaIPaBJIEHHBIX
10 OJTHOMN
IPSIMOM.
PaBHOElCTBYIO
mast Cuil

Pemenune 3amaq
110 TeMe
"PaBHOAEHCTBY
ronras cui"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
al778

bubmmoteka IIOK
https://m.edsoo.ru/ff0
21502

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
al8cc

bubnmorexa LIOK

https://m.edsoo.ru/ff0
al778

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

28

Cuna tpeHus u
€€ Buabl. TpeHue
B MIPUPOJIE U
TEXHHUKE

but6mmoreka [IOK
https://m.edsoo.ru/ff0
alb9c

29

30

31

JlaGopaTopnas
paborta
«M3yueHue
3aBUCUMOCTH
CUJIBI TPEHUS
CKOJIbXKEHUS OT
CUJIBI JJaBJICHUS
U Xapakrepa
COIIPUKACAIOLIUX
csl
IMOBEPXHOCTEI»

Pemenue 3agau
Ha OlpeJeeHre
PaBHOJACHCTBYIO
IEH CHITBI

Pemenue 3agau
mo TemaM: «Bec
Telay,
«I"paduueckoe
n300pakeHne
criy, «CHumby,
«PaBHOAECHCTBY
FoIasi CUj»

bubnunorexa LIOK
https://m.edsoo.ru/ff0
alcc8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
aldeQ

32

33

KoHntponbHas
pabora 1o
TeMaM:
«MexaHnueckoe
JBHKCHHEY,
«Macca,
TJIOTHOCTBY,
«Bec tenay,
«I"paduueckoe
n300pakeHne
cry, «Cuib»

JaBneHue.
Crioco0bI
YMEHBIICHUS 1
YBEIIMYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0
a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6

JaBJICHUA

JaBneHue raza.

3aBHCHMOCTD bubnunoreka LIOK
34 JIaBJICHHS T'a3a https://m.edsoo.ru/ff0

0T 00BéMa, a2376

TEMIIEPATYPhI

[Tepenaua

JaBJICHUS

TBEPABIMU bu6nmoreka [IOK
35 TENaMH, https://m.edsoo.ru/ffQ

JKUJKOCTSIMH U a25hb0

rasamy. 3aKoH

ITackansa

[aBnenue B

KUIKOCTH U bu6nmorexa LIOK
36 rase, BBI3BAHHOE https://m.edsoo.ru/ffQ

JIEHCTBUEM CHIIBI a2718

TSKECTH

Pemenue 3amau

10 TEME

«Jlapnene 5 bubmuoreka [{OK
37 https://m.edsoo.ru/ff0

KUIKOCTH U 42826

rase. 3aKoH -

ITackams»

bubmmoteka IIOK

Coo0aroruecs
38 OODHIAIOM https://m.edsoo.ru/ff0

COCY/IbI 22070

e — bubnuoreka [{OK
39 N p https://m.edsoo.ru/ff0

it mpecc 23136

MaHoMeTpBlI.
40 HOpIJ.IHCBOfIV

YK IKOCTHBIH

Hacoc

ATtmochepa

SeMI 1 but6mmorekxa [IOK
41 ) https://m.edsoo.ru/ff0

MIPUYUHBI €€ azbsa

CYIIECTBOBAHHS

Bec Bo3ayxa. bubmuoreka [IOK
42 AtMocdepHoe https://m.edsoo.ru/ff0

JIaBJICHUE a2b5a
43 N3mepenue but6mmoreka [IOK



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

aTMochepHOro
naBieHust. OnbIT
Toppuuennu

https://m.edsoo.ru/ff0
a2da8

44

3aBUCHUMOCTD
aTMochepHOoro
JIABJICHUS OT
BBICOTHI Ha/]
YPOBHEM MOPSI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
a2fc4

45

bapomerp-
aHepOouJI.
AtMocdepHoe
JIaBJICHUE Ha
pa3IMYHBIX
BBICOTaX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
a2fc4

46

Pemenne 3amaq
mo reme "
ATtmocdepHoe
napjeHue"

47

[erictBue
JKHJIKOCTH U ra3a
Ha MOTPY>KEHHOE
B HUX T€JIO.
Apxumenosa
cuiia

bubnmorexa LIOK
https://m.edsoo.ru/ff0
a3276

48

49

Jlaboparopnast
paborta
«Omnpenenenue
BBITAJIKUBaroMei
CHUJIBI,
JEUCTBYIOLLEH
Ha TeJIo,
MOTPYKEHHOE B
JKHJIKOCTD)

JlaGopaTopHas
pabota o Teme
«HccrnenoBanue
3aBHCUMOCTH
Beca Teya B BOJIE
oT 00bEMa
MOrPY>KEHHOM B
KHUJKOCTh YacTH
Tena»

bubmmoteka IIOK
https://m.edsoo.ru/ff0
al33fc

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a3514



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a3a96

o1

52

JlaGopaTopnas
pabora
"KoHcTpyupoBan
ue apeomeTpa
WIH
KOHCTPYHPOBaHH
€ JOAKH U
oIpeJieNieHue e€
IPYy30MOABEMHOC

TI/I"

Pemenue 3agau
110 TEMaM:
«IInaBanue
CYJIOB.
BosnyxornaBan
uey, «/laBnenue
TBEPABIX TEJI,
JKUJIKOCTEH 1
ra3oB»

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a3654

53

KoHntponbHas
pabora 1o Teme
«JlaBienue
TBEPJIBIX TE,
JKUAKOCTEN U
ra3oB»

54

Mexannueckas
pabota

bubmmoteka IIOK
https://m.edsoo.ru/ff0
a3fg82

55

56

MOoImHOCTE.
Emnauner
MOIIIHOCTH
Ypok-
HCCIICIOBAHUE
"Pacuér
MOIIIHOCTH,
pa3BUBaeMOM
NP TOABEME TIO
nectauie"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a3f82

57

IIpocTeie



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

MEXaHU3MBI.
Ppruar.
PaBHOBecHe cui
Ha pbryare

58

59

60

Ppiuaru B
TEXHUKE, ObITY U
MIpUpPO/IE.
JlaGopaTopHas
paborta
«Hccnenosanue
YCJIOBUI
paBHOBECHS
peryara»

Pemenue 3agau
110 TEME
«YcaoBus
paBHOBECHUSI
pbryara

Koaddurment
MIOJIE3HOTO
JEUCTBUSA
MeXaHu3Ma.
Jlaboparopnast
paborta
«13mepenne
KII/I naknonHoOM
TUTOCKOCTH»

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a478e

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a48a6

61

Pemenne 3amaq
10 TeMe
"Pabora,
MOIITHOCTb,
KIT1"

bubnmorexa LIOK
https://m.edsoo.ru/ff0
a4c48

62

MexaHnueckas
SHEprus.
Kunertnueckas n
MOoTeHIMaTbHAs
SHEprus

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a4252

63

3akoH
COXpaHEHUS
MEXaHUYeCKOM
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a4360

64

Ypok-



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

SKCIEPUMEHT 10
TEME
"OxcnepuMeHTa
JIBHOE
omnpeaeseHue
H3MEHEHUSA
KHHETHYSCKOHN 1
MOTECHITNAITLHON
SHEPTUHU MpU
CKaTLIBaHHUHU
TeNna 1o
HaKJIOHHOM
miockocTu"

KoHntposbHas
pabota 1mo Teme
65 «Pabora n
MOIIIHOCTb.
DOHeprus»

Pe3epBHbIit
ypok. PaGora ¢
TEKCTaMH I10

66
TeMe
"MexaHnuueckoe

nBMKeHne"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
adeeb

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110

67 teme "JlaBneHue
TBEPABIX TeE,
JKUAKOCTEN U
razoB"

Pe3epBHbIit
ypok. Pabota ¢
68 TEKCTaMH 10
teme "Pabora.
MontHoCTb.
Oueprus"
OBIIEE
KOJIMYECTBO
YACOBIIO

I[TPOTPAMME

68

12

bubmmoteka IIOK
https://m.edsoo.ru/ff0
a4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe







MUHUCTEPCTBO NPOCBEIEHMS POCCUMNCKON ®EJEPAIIMNA

Muuncereperso 00pasoBanus 1 HAYKH Pecny6nnku Jlarecran

rKOY P KI'1 '"KyabTypa mupa'

PACCMOTPEHO COTI'JIACOBAHO

Ha 3acenanun 11IMO 3aMeCTHUTENb JIMPEKTOpa

no YBP
W Xa6ubynnaesa ILILL %

Hpom?xon Nel ot «01» 09 Bayuia H.1O.
2023 r. Tporokon Nel ot «01» 09

2023'r;

PABOYA/SI MPOIrPAMMA

(ID 1426011)

y4eGHOro npeavera «®u3uka. ba3oBbiil ypOBEHbY

Ui 00yUaroIKXCs 7-9 knaccoB

CocraBuna:
yuuTelb GU3HKH
dnaepxatosa A.X.

Kuzasip 2023r.



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (Qu3Mke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTABJICHA HA OCHOBE IIOJIOKEHHA M TPeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHONM MPOrPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuéroM (enepanbHOI paboueid MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Ousnkay.

Copepxanre mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TIPaMOTHOCTH OOYy4YaIOIIMXCS M OPraHU3ALMI0 H3Y4YEHUs
¢u3MKM Ha JeATEIbHOCTHOW OcHOBe. B mporpamme mno ¢u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mnpeamera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeAMETHBIM pe3yibTaTaM OOyUEHHsI, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUS.

[IporpamMma mo (¢u3MKe yCTaHaBIMBAET pacHpeleleHHe yueOHOro marepuaa
no rogam oOydeHus (MO KjiaccaM), IpejjaraeT MPUMEPHYIO IOCIIEN0BATEIbHOCTD
M3Y4YEHUSl TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS NMPEAMETHOIO COJAEPKAHUS U YUETE
BO3PACTHBIX 0COOEHHOCTEN O0YyYArOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEJIbI0 OKa3aHUs METOAUYECKOU
MOMOUIY YYUTEIIO B CO3/IaHNU paboueil IporpaMMsl IO y4eOHOMY IIPEIMETY.

®duszuka SBISETCS CHUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHO-HAYyYHBIX YYEOHBIX
MPEAMETOB, TOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUIA,
M3ydaeMbIX XUMHEH, OnoJiorueii, actpoHoMuel u Qpusndeckoi reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUYHYI0 KApTUHY MHpa, MPEIOCTaBIIAECT HauOojee SICHbIE
oOpa3ipl NPUMEHEHUS HaydYHOrO0 METOJa IO3HaHUs, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 3a7ad (u3Myeckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcs.

N3ydenue Gpusuku Ha 0a30BOM ypOBHE MPEIOIaraeT OBJIaIeHUE CIETYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e HAy4YHO OOBSCHATH SBIICHUS;

e OLIEHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNS;

e HHTEPIPETUPOBATH JTAHHBIC U MCIOIH30BaTh HAYYHBIE JOKA3aTEIHCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Henu wu3yyeHuss (QU3MKKM HA YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mpeamera «®Duszuka» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit @enepannu, peanan3yonmx OCHOBHbIE



oOmieoOpa3oBareibHble  MPOrpaMMbl,  YTBEpKAEHHOW  pemeHueM  Komeruu
MunucrtepctBa mpocBenieHus: Poccuiickoit denepanuu (MPOTOKOA OT 3 aexadps
2019 r. Ne TIK-4BH).

ey uzyyenus: pusuKu:

mpuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOydJaloIIUXCS K HAyIHOMY
W3YYCHHUIO TPUPOABI, PAa3BUTHE UX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE NPEICTABICHUNA O HAy4YHOM METOJIe MO3HaHUS M (POopMUpOBaHHE
UCCIJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
dbopMHupOBaHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yYCHHUS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O pOJaM (DU3KMKKU JUIsI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

pa3BUTHE  TPEJCTaBIEHUA O  BO3MOXHBIX  cepax  Oymymien
poheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, MOJTOTOBKA K
JanbHenIleMy 00y4YeHHIO B 9TOM HaIlpaBJICHUU.

JlocTikeHue 3TUX 1eiel mporpaMMel o (pU3uKe Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINUX 3a1a4:

MpUOOpEeTEHNE 3HAHUI O JUCKPETHOM CTPOEHUU BELIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpUOOPETECHUE YMEHMI OMUCHIBATH U OOBSICHITH (PU3NUECKUE SIBICHUS C
UCII0JIb30BAaHUEM IOJIyYECHHBIX 3HAHU;

OCBOCHHME METOJOB  PpEIIECHUs IMPOCTEHIIMX  pacUETHBIX 3aJa4 C
HCIIOJIb30BaHUEM bu3nuecKux MOJEJIEH, TBOPYECKUX U
MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOMIOJATh MPUPOJHBIC SIBICHUS U BBITIOIHSATH OIBITHI,
nabopaTopHble  pabOThI W OKCHEPUMEHTAJBHBIE  MCCIEIOBAaHUS  C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOCHHME MPUEMOB padOThl ¢ MHpOpMaLKel (QU3NYECKOro colepKaHus,
BKJIIOYAsi MH(OpPMAIUIO O COBPEMEHHBIX TOCTIXKEHHMSIX (U3HMKH, aHAIU3 U
KPUTHYECKOE OlIEHHBaHNE H(OpMaLUY;

3HaKOMCTBO CO c(hepamu MpoPecCUOHATBHON AESITEIbHOCTH, CBA3aHHBIMU C
($U3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTUSAMH, OCHOBAHHBIMHU Ha JIOCTHUKEHUSIX
(du3HUecKol HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpasoBanusi otBoauTCs 238 "acoB: B 7 kimacce — 68 gacoB (2 waca B HENENI0), B 8
Kiacce — 68 yacoB (2 yaca B Hemenwo), B 9 knacce — 102 yaca (3 yaca B HeIel0).



[Ipennaraemsiii B mporpamme mo (¢uU3MKe MepedeHb JabopaTopHBIX padoT u
OTIBITOB HOCUT PEKOMEHJATEIbHBIA XapakTep, YUUTEIb JIeJdaeT BHIOOP MPOBEACHUs
7a0opaTOpHBIX pabOT M OMNBITOB C YYETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH
o0yYaromuxcsi, CHHCKa SKCIEPUMEHTAIBHBIX 3aJaHWid, MpeAjiaraéMblX B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.

COJAEPKAHUE OBYYEHUSA

8 KUIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKOM TEOPUH  CTPOCHUS
BemiectBa. Macca W pasMepbl aTOMOB M MOJIEKYJd. OTBITEI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopaenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUU MOJICKYJISPHO--KUHETUYECKOW TEOPHH.
CmauuBaHKE U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEMJIOBOIO JBUKCHUS
gacTull. BuyTpenHsas osHeprus. CnocoObl HU3MEHEHUSI BHYTPEHHEW SHEPIUH:
TerJIonepeaaya U coBepiieHue padotel. Buabl Temonepeaadn: TEIONPOBOIHOCTD,
KOHBEKILINS, U3IIyYCHHUE.

KonuuectBo TemnoTel. YjenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIIOBOro Oananca. [lnaBieHue u oTBepaeBaHue
KPUCTAJUIMUECKUX BEIIECTB. YJenbHas TeroTa ruiaBieHus. [lapooOpaszoBanue u
koHneHcarusa. Mcmapenme. Kunenue. VYjaenpHas TemiioTa mnapooOpa3OBaHMS.
3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT aTMOC(EPHOTO AaBICHUS.

BnaxnocTts Bo3myxa.

DHeprus TOINIUBA. Y IeJIbHAsl TeIIOTa CTOPaHMUSL.

[Tpuntuner  pabotel TerioBbix npurareneit KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTATENN U 3aIIUTA OKPYKAIOUIEN CPEIBL.

3aKOH COXpAHEHUS U MPEBPAILCHUS SHEPTUH B TETJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHUSL.

2. HaGmonenue nuddysun.

3. HaOGnmrogeHue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUM.

4. HaOmoneHue TeraoBoro pacliupeHus Tell.

5. M3MeHeHue nAaBieHMs] ra3a NpU M3MEHEHMM OObEMAa M HArpeBaHUM WIU

OXJIAKJICHUH.
6. IlpaBuna nsmMepeHus: TeMneparypsl.



7. Bugel Tennonepenayu.

8. OxuaxaeHue mpu COBEPIICHUHN pabOTHI.

9. Harpesanue nipu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3JINYHBIX BEUIECTB.

11. HabnroneHune KUTeHusl.

12. HabmroieHne mocTossHCTBA TEMIIEPATyPhl PH TIIABJICHHUH.

13. Moaenu TerIoBbIX JBUTATEEH.

Jlabopamopnsie pabomol u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHHUS.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel MO HAOJIOJEHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, XUIKOCTEH U

TBEPIBIX TEIL.
4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT ero 00béma
Y HarpeBaHMs WM OXJaXKICHUS.

6. IIpoBepka runoTe3bl JIMHEHHON 3aBUCMMOCTHU JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmionenve wu3MeHEHUs BHYTPEHHEH OHEpPruM Tella B pe3ylbTaTe
TeryIonepeayl U padoThl BHEITHUX CHUJI.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropsiueu BOJBI.

9. OmpeneneHure KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOT'O BOJOW MpHU TEMJI000MEHE

C HAarpeThIM METAJUIMYECKUM LIJIHHAPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nmpouecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHre yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. J[Ba poaa dIeKTpUyYecKux 3apsaoB. B3ammoneiicTBue
3apsbKEeHHBIX Ted. 3akoH KyioHa (3aBUCHMOCTB CHIIBI B3aUMOJEHCTBUS 3apsS>KEHHBIX
TEJ OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKAY TEITAMH).

OnekTpuueckoe mnone. Hanpsok€HHOCTh  3iekTpudeckoro mons. [IpuHiun
CYTIEPIIO3ULIMH JIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA DIIEKTPUYECKUN 3apsl.
Crpoenune aroma. [TpOBOTHUKH M AUDIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsiza.

DONEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHMUS AJIEKTPHUYECKOTO TOKA.
HcTouHMKNM TOCTOSIHHOTO TOKa. JIeWCTBHS DJIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.



Onektpuueckass  nenb. Cuima  Toka.  DIEKTPUUECKOE  HaNpsKEHUE.
CormnpoTuBiieHHEe MPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma aJis
y4dacTka uenu. [locnenoBartenbHoe U napalieIbHOE COEANHEHNE MPOBOJHUKOB.

PaGota © MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DNEKTPUYECKUE e W MOTPEOUTENN IIEKTPUIECKOW 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMoOneMCTBUE MTOCTOSAHHBIX MAarHWTOB. MarHutHoe
noJsie. MarauTHoe noJie 3eMJIM U €r0 3HaUeHUe IS AKU3HU Ha 3emie. OnbIT Dpcrena.
MarHutHO€ 1oJ€ 3JIEKTPUIECKOTro ToKa. [I[puMeHeHne 3MeKTpOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TIOJsT HA MPOBOAHUK C TOKOM. OJIEKTPOJBUTATENb
MOCTOSIHHOTO ~ TOKAa.  MCmoyib30BaHHWE  BJEKTPOJABUTATENIE B TEXHHYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SABneHue snexkrpoMarHuTHOW WHAyKIuH. [IpaBuno Jlenua.
DIIEKTpPOreHepaTop. Cnioco6b1 MIOJTy4YEHUS AJIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLus TEN.
JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT UHIYKIIUS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKY Y TUAJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPAYECKOTO TOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeriCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. 'a30BbIM pa3zps.
. I3MmepeHue cuibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUEeCKOro HaApsKEHUSI BOJTBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUHN.
. BzaumoiericTBrE TOCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MonennpoBaHWE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSIHHOTO TOKA.
. UccrnenoBanue sIBIICHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.
. OnbiTel @apajnes.
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24.

25.

3aBUCHUMOCTD HarpaBJICHWA HWHAYKOWMOHHOTO TOKa OT YCJIOBI/Iﬁ €ro
BO3HHMKHOBCHUUA.
SHCKTPOI‘CHCpaTOp ITIOCTOAHHOI'O TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel MO HAOMIOAEHUIO JJEKTPU3ALMK Tel HHAYKIHUEH U Ipu
COIIPUKOCHOBEHUH.

HccnenoBanne OEWCTBUSA  DJIEKTPUYECKOIO TOJISI HA MNPOBOJHUKU H
TUDJICKTPHKHU.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
N3mepenne u perympoBaHue CUiIbl TOKA.

N3mepenne u peryImpoBaHUE HAIIPSIKEHHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 Ppe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.

OneITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPHUYECKOTO COIPOTHUBIICHHUS
ITPOBOAHUKA OT €r0 JIJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHUs U MaTepHraia.
IIpoBepka mnpaBuia CHOKEHUS HANPSHKCHUM NPU  MOCIEI0BATEIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JUIsi CWIbl TOKA IPU NapAJUIEIIBHOM COEIMHEHHH
PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Onpenenenre MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIJEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U
pa3ieiICHUHN.

HccenenoBanue n1eMCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.
OnbIThI, IEMOHCTPUPYIOIIKNE 3aBUCUMOCTD CHIIBI B3aUMOJICUCTBUS KATYIIKH
C TOKOM ¥ MAarHMWTa OT CUJIbI TOKA U HAITPABJICHHS TOKA B KaTYIIKE.
N3ydenune neucTBrUss MAarHUTHOTO I0JIS1 HA IIPOBOAHUK C TOKOM.
KouncTtpyupoBanue 1 n3ydenue padboThl 2JIEKTPOIBUTaTES.

N3mepenne KII/] anexrpoaBuraTeIbHON yCTaHOBKHU.

OneITel MO MCCIENOBAHUIO SIBJICHHUS  DJIEKTPOMATHUTHOW  HMHIYKIUU:
UCCIIENOBAaHNE N3MEHEHUM 3HAUEHUS Y HAIIPABIICHUS! MHAYKIHOHHOTO TOKA.



8 KVIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonTpoan
Hble
padoThI

Bce
ro

IIpakTuyec
KHe
padoThI

Jlara
H3y4eH
us

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIC
MTOJIO’KEHUS
MOJIEKYJISIPHO-
KHHETHUYCSCKOM
TEOPHH B UX
OIIBITHBIE
MOATBEPIKICHU
o

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
a5256

Maccau
pasMep aTOMOB
U MOJIEKYII

Mopaenu
TBEPIOTO,
JKUIIKOTO U
ra3oo0pa3Horo
COCTOSIHUI
BEIIIECTBA

bubmuoreka [{OK
https://m.edsoo.ru/ff0
ab540e

O0BsacHenue
CBOICTB
TBEPAOTO,
JKHJIKOTO U
ra3oo0pa3Horo
COCTOSIHUM
BEIIECTBA HA
OCHOBE
ITOJIOKESHUH
MOJICKYJISIPHO-
KHUHETUYECKOM
Teopuun

Kpucrannmueck
ue 1 aMopQHbie
Tena

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a5800

CMmauuBaHue u
KaIMAJUISIPHOCTD

[ToBepxHOCTHOE

bubnunoreka LIOK
https://m.edsoo.ru/ff0
ab530



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

HaATAXCHHUC

Tennosoe bubnunoreka LIOK
7 pacIIMpeHne u https://m.edsoo.ru/ff0
coKaTue aba26
Temneparypa.
Cas13b
TEeMITepaTyphl
8 CO CKOPOCTBIO
TEIIOBOTO
JIBHDKCHHS
YaCTHIL
Buyrpenuss
SHEPTHSL.
Clioco6LI bubnuoreka [{OK
9 https://m.edsoo.ru/ff0
U3MCHEHUS
. asc60
BHYTpEHHEH
SHEPrUU
Bt bubnuoreka [{OK
10 https://m.edsoo.ru/ff0
TerIonepe1adn 246412
Ypok-
KOH(epeHIIUs
"ITpakTueckoe
UCTIOJTb30BaHUE
TEIIOBBIX bu6nmorexa LIOK
11 CBOWCTB https://m.edso0.ru/ff0
BEILIECTB U a65c0
MaTepuasoB B
HEeTX
sHEeprocoOepexe
Hus"
KonuuectBo
but6mmoreka [IOK
TEILJIOTHI.
12 v https://m.edsoo.ru/ff0
NenbHas 46976
TEIJIOEMKOCTh I
YpaBHeHue
TEIIOBOTO
but6mmorexa [IOK
OayaHca.
13 T 5 https://m.edsoo.ru/ff0
€II000MEH U 27088
TEIIOBOE
paBHOBECHE
14 JlaGopatopHas bu6nuorexa [IOK



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

15

pabora
"UccnemoBanue
SIBJICHUS
TenmI000MeHa
npu
CMEIINBaHUHI
XOJIOQHOH U
ropsiueit BojbI"

Pacuer
KOJIMYECTBA
TEIIOTHI,
HEe00X0aUMOr0
JUTSL HATPECBAHHUS
Tela u
BBIIEIISIEMOTO
UM TIpU
OXJIAXKIECHUU

https://m.edsoo.ru/ff0
a6a98

16

JlaboparopHas
paborta
"Onpenenenue
YAEIbHOU
TEMI0EMKOCTH
BelecTna"

bubnuoreka [{OK
https://m.edsoo.ru/ff0
abbb0

17

OHeprus
TOILTHBA.
YV nenbHas
TeIIoTa
CrOpaHus

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a7b5a

18

19

ITmaBnenne u
OTBEP/ICBaHUE
KPUCTAJUTMYECK
X TeJ.
YaenpHas
TEIUIoTa
IUTaBJICHUS

JlaGopatopHas
pabora
"Onpenenenue
YAEIbHON
TETUIOTHI
TUTaBJICHUS
apaa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
ar7ld2

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
ar2fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBan
ue u
KOHICHCAIIUS.
Ucnapenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0
a740c

21

22

Kunenwue.

VYV nenbHas
TerIoTa
napooOpa3oBaH
us u
KOHJICHCALIUH.
3aBUCUMOCTh
TEeMIEPaTyphl
KHUIICHUS OT
aTMochepHOro
JIaBJICHUS
BrnaxnocTs
BO3/IyXa.
JlaboparopHas
paborta
"Onpenenenue
OTHOCUTEIBHOU
BIIQXKHOCTH
BO3/1yXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
ar86¢

bubnuoreka [{OK
https://m.edsoo.ru/ff0
a7628

23

Pemenue 3agau
Ha
onpeaeeHue
BIaXXHOCTH
BO3/yXa

24

25

ITpuHIUTIBL
paboThl
TETIOBBIX
JBUTATEICH.
[TapoBas
TypOuHa.
JIBurarenn
BHYTPEHHETO
CropaHus
KIT/L
TEIUIOBOTO
JIBUTATEIISI.
TernoBbie
JIBUTATENH U

but6mmoreka [IOK
https://m.edsoo.ru/ff0
ar’cic



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

3amuTa
OKpYyXaromei
cpensl

26

3aKkoH
COXpaHEHUs U
MIPEeBpAICHHUS
JHEpPruu B
TEIUIOBBIX
mporeccax

27

28

ITonroroBka K
KOHTPOJIBHON
pabore 1o Teme
"TeroBkle
SIBIICHHS.
HN3MeHeHue
arperaTHbIxX
COCTOSIHUM
BeniecTna"

KonTponbhas
pabota 1o Teme
"TemnoBsie
SIBJICHHSL.
H3menenue
arperaTHbIX
COCTOSTHHI
BemecTna”

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a83f2

bubmmoteka IIOK
https://m.edsoo.ru/ff0
a86ae

29

DneKTpusanus
ten. JIBa pona
IEKTPUICCKUX
3aps0B

30

Ypok-
HCCJICIOBAaHIE
"DnekTpu3aIus
TeJl UHAYKIUEN
U TIpHu
COIIPUKOCHOBEH

5048

31

BsanmonetictB
1e 3apsHKEHHBIX
Ten. 3aKOH
Kynona

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a87e4

32

DIIEKTPUYECKOE

but6mmoreka [IOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4

33

ToJIe.
Hanpstxernocr
b
AJIEKTPUYECKOT
0 TI0JIA.
[TpunIn
CyNepno3uIuu
ANEKTPUUECKUX
oJieit

Hocurenu
ANEKTPUUECKUX
3apsI0B.
DneMeHTapHbIN
3aps.
Crpoenue
aToMa

https://m.edsoo.ru/ff0
a8ala

34

[IpoBogHUKH 1
JIADIICKTPUKH.
3aKkoH
COXpaHEHUs
ANEKTPUYECKOT
0 3apsna

bubnuoreka [{OK
https://m.edsoo.ru/ff0
a8ef6

35

Pemenue 3agau
Ha HpI/IMeHeHI/Ie
CBOMWCTB
ANEKTPUYECKUX
3apsaa0B

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a90cc

36

DNeKTpUUECKUM
TOK, YCIIOBHUS
ero
CYILIECTBOBAHUSA
. UcTounuku
ANEKTPUYECKOT
0 TOKa

bubnmnorexa LIOK
https://m.edsoo.ru/ff0
a95a4

37

JencTBus
ANEKTPUUECKOT
0 TOKa

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a96bh2

38

VYpok-
HCCJICIOBAaHKE
"Jle¥icTBUE
ANEKTPUUECKOT
O I1IOJIA Ha



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

39

40

41

42

IIPOBOJAHMKH U
JUAJIEKTPUKH"

DJIEKTPUUYECKU I
TOK B MeTaJlJIax,
KUJKOCTAX U
razax

DJIeKTpUYecKas
Eemb U eé
COCTaBHBIC
4acTH

Cuia Toka.
JlaGopaTopHas
pabora
"Usmepenue u
peryaupoBaHue
CHUJIBI TOKA"

DIIEKTpUUYECKOE
HaNpsDKEHUE.
BosbT™meTp.
JlaboparopHas
paborta
"Uzmepenue u
peryJIinpoBaHue
HanpspkeHus"

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0
29838

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a8hd6

bubmuoreka [{OK
https://m.edsoo.ru/ff0
a%14

43

CornpoTHuBieHN
€ TIPOBOJIHUKA.
VYaensHOE
COTIPOTHBIICHUE
BeIleCcTBa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
aa738

44

JlaboparopHas
pabota
"3aBUCUMOCTH
AIIEKTPUYECKOT
0
COTPOTUBIICHUS
MPOBOJHHKA OT
€r0 JIJINHBI,
TUTOTIA M
TIOTIEPEYHOTO
CCUCHHsI U
Marepuana"

but6mmoreka [IOK
https://m.edsoo.ru/ff0
aa738

45

3aBUCUMOCTE

but6mmoreka [IOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

CHJIBI TOKA OT
HaIPSDKCHUS.
3akon Oma 11g
y4acTKa Ienu

https://m.edsoo.ru/ff0
aad4a

46

47

48

49

JlaGopatopHas
pabora
"UccnenoBanue
3aBUCUMOCTH
CHJIBI TOKa,
UIYILETo uepes
pe3ucTop, ot
COIPOTHBIICHUS
pesucropa u
HAIps>KCHUA HA
pesucrope"

ITocnenoBarein
HOE U
napasuieibHOe
COCIMHEHUS
MIPOBOJHUKOB

JlaGopatopHas
paborta
"ITpoBepka
npaBuiIa
CIIOKEHHS
HaIpsHKEHUN
npu
nocje10BaTeNb
HOM
COEIMHEHUU
IBYX
pe3ucTopos"
JlaGopatopHas
pabora
"ITpoBepka
npaBuiIa JJs
CHUITBI TOKA TIPH
napauieIbHOM
COEMHEHUHN
pe3uctopos"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
aal4e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
aaab8

bubnmnorexa LIOK
https://m.edsoo.ru/ff0
aadle

50

Penrenue 3anau
Ha IPUMEHEHNE

bubnunoreka LIOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

3akoHa Oma
JUUIA paanquro
COCIUHCHUA
IIPOBOIHHKOB

aaf8a

51

Pabora u
MOIIIHOCTb
ANEKTPUUECKOT
0 TOKa. 3aKOH
[xoyns-Jlenna

bu6nmorexa [IOK
https://m.edsoo.ru/ff0
abl124

52

JlaGopatopHas
pabora
"Onpenenenue
paboThI 1
MOITHOCTH
AJEKTPUYUECKOT
0 Toka"

bubnuoreka [{OK
https://m.edsoo.ru/ff0
ab3e0

53

54

55

DIIEeKTPUUYECKHE
e U
oTpeOuTeITN
3JIEKTPUYECKON
SHEPTUU B
OBITY.
Kopotkoe
3aMBbIKaHHE

IToaroroska k
KOHTPOJIBHOU
pabore 1o Teme
"DNeKTpUIECKH
€ 3apsiIbl.
3apsoKeHHBIC
Tena u ux
B3aMMO/ICVICTBU
. [TocTOsTHHBIN
ANEKTPUYECKUAN

TOK

KoHnTponbsHas
pabota no Teme
"DnexTpudecku
€ 3apsbl.
3apsiKeHHbIE
Tesa U UX
B3alMOJICICTBU

bubnunoreka LIOK
https://m.edsoo.ru/ff0
ab660

bubnmorexa LIOK
https://m.edsoo.ru/ff0
abd2c

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

a. ITocTOIHHBIN

ANEKTPUYECKUN

TOK"

56

ITocTostHabBIC
MAarHMTBL, KX
B3aNMOJICHCTBH
e

57

Ypok-
HCCIICAOBAHUE
"N3yueHue
moJiei
IMOCTOSHHBIX
Mar{uToB"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
ac3do

58

MaruntHoe
IoJIC.
MaruntHoe
roJjie 3eMiu u
ero 3Ha4YcHHE
JUTS SKW3HU Ha
3emine

bubnuoreka [IOK
https://m.edsoo.ru/ff0
acOba

59

60

OmneIT OpcTena.
MaruutHoe
oJie
3JIEKTPUYECKOT
0 TOKa
MaruutHoe
MOJI€ KaTyIIKH
C TOKOM

IIpumeHeHune
IIEKTPOMAarHuT
OB B TEXHUKE.
JlaboparopHas
pabota
"U3yuenue
JIEUCTBHUS
MarHMuTHOTO
HOJIS Ha
IIPOBOJHUK C
TOKOM"

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0
acld?

bubnunorexa LIOK
https://m.edsoo.ru/ff0
ac’4a

61

DJIEKTPOABUTAT
CJIb
IIOCTOAHHOI' O

bubnunoreka LIOK
https://m.edsoo.ru/ff0
ac86¢



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

TOKa.
Hcnonb3oBanue
AJIEKTPOJIBUTAT
eneil B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TPAHCIIOpTE.
JlaGopatopHas
pabora
"KoHcTpynposa
HUE U U3YYCHUE
paboThI
AIEKTPOABUTAT

€I

62

63

OnbITHI
®dapanes.
3aKkoH
3JEKTPOMArHuT
HON MHAYKIIMH.
[IpaBuio
Jlenna
OnexTporeHepa
Top. CriocoOsI
MOJTy4eHUs
JJIEKTPUYECKON
SHEPTUH.
DIIEeKTPOCTaHIU
U Ha
BO300HOBJISIEM
BIX UCTOYHHKAX
SHEPTUU

64

IToaroroBka k
KOHTPOJIbHON
pabore 1o Teme
"DnexTpudecku
€ ¥ MarHUTHbBIE
ABJICHUS"

65

KoHTtponbHas
pabora 1o Teme
"DnexTpuuecku
€ 1 MarHuTHbBIE
SABJICHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
acbl4



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

PesepBHbIit
ypok. Pabora ¢
TEKCTaMU TI0
66
TeMe
"TermioBbie

sBjeHus"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
acche

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU 110
67 TeMe
"IlocTostHHBII
SJIEKTPUYECKUI

TOK"

PezepBHbIit
ypok. Pabora ¢
TEKCTaMHU IO
68
TemMe

"MarauTHbIe

SIBJICHUS"
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

68

145

bubnunoreka LIOK
https://m.edsoo.ru/ff0
acdcb



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







MUHMUCTEPCTBO INPOCBEIEHWSI POCCUNCKON ®EJEPALIUNA

Muuncreperso 00pasoBanust 1 HAYKH Pecnyosnmnku larecran

FKOY P/ KI'1 '"KyabsTypa mupa"

PACCMOTPEHO COI'JJACOBAHO

Ha 3acenanuu HIMO 3aMecTUTellb IUPEeKTOpa

no YBP
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IS 00y4daroMXCs 7-9 knaccoB

CocraBuna:
yuuTeb GU3MKH
dnaepxarosa AX.

Kusasnp 2023r.



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (Qu3Mke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTABJICHA HA OCHOBE IIOJIOKEHHA M TPeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHONM MPOrPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuéroM (enepanbHOI paboueid MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Ousnkay.

Copepxanre mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TIPaMOTHOCTH OOYy4YaIOIIMXCS M OPraHU3ALMI0 H3Y4YEHUs
¢u3MKM Ha JeATEIbHOCTHOW OcHOBe. B mporpamme mno ¢u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mnpeamera B peanusanuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeAMETHBIM pe3yibTaTaM OOyUEHHsI, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUS.

[IporpamMma mo (¢u3MKe yCTaHaBIMBAET pacHpeleleHHe yueOHOro marepuaa
no rogam oOydeHus (MO KjiaccaM), IpejjaraeT MPUMEPHYIO IOCIIEN0BATEIbHOCTD
M3Y4YEHUSl TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS NMPEAMETHOIO COJAEPKAHUS U YUETE
BO3PACTHBIX 0COOEHHOCTEN O0YyYArOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEJIbI0 OKa3aHUs METOAUYECKOU
MOMOUIY YYUTEIIO B CO3/IaHNU paboueil IporpaMMsl IO y4eOHOMY IIPEIMETY.

®duszuka SBISETCS CHUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHO-HAYyYHBIX YYEOHBIX
MPEAMETOB, TOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUIA,
M3ydaeMbIX XUMHEH, OnoJiorueii, actpoHoMuel u Qpusndeckoi reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUYHYI0 KApTUHY MHpa, MPEIOCTaBIIAECT HauOojee SICHbIE
oOpa3ipl NPUMEHEHUS HaydYHOrO0 METOJa IO3HaHUs, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 3a7ad (u3Myeckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcs.

N3ydenue Gpusuku Ha 0a30BOM ypOBHE MPEIOIaraeT OBJIaIeHUE CIETYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e HAy4YHO OOBSCHATH SBIICHUS;

e OLIEHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNS;

e HHTEPIPETUPOBATH JTAHHBIC U MCIOIH30BaTh HAYYHBIE JOKA3aTEIHCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Henu wu3yyeHuss (QU3MKKM HA YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mpeamera «®Duszuka» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit @enepannu, peanan3yonmx OCHOBHbIE



oOmieoOpa3oBareibHble  MPOrpaMMbl,  YTBEpKAEHHOW  pemeHueM  Komeruu
MunucrtepctBa mpocBenieHus: Poccuiickoit denepanuu (MPOTOKOA OT 3 aexadps
2019 r. Ne TIK-4BH).

ey uzyyenus: pusuKu:

mpuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOydJaloIIUXCS K HAyIHOMY
W3YYCHHUIO TPUPOABI, PAa3BUTHE UX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE NPEICTABICHUNA O HAy4YHOM METOJIe MO3HaHUS M (POopMUpOBaHHE
UCCIJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
dbopMHupOBaHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yYCHHUS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O pOJaM (DU3KMKKU JUIsI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

pa3BUTHE  TPEJCTaBIEHUA O  BO3MOXHBIX  cepax  Oymymien
poheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, MOJTOTOBKA K
JanbHenIleMy 00y4YeHHIO B 9TOM HaIlpaBJICHUU.

JlocTikeHue 3TUX 1eiel mporpaMMel o (pU3uKe Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINUX 3a1a4:

MpUOOpEeTEHNE 3HAHUI O JUCKPETHOM CTPOEHUU BELIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpUOOPETECHUE YMEHMI OMUCHIBATH U OOBSICHITH (PU3NUECKUE SIBICHUS C
UCII0JIb30BAaHUEM IOJIyYECHHBIX 3HAHU;

OCBOCHHME METOJOB  PpEIIECHUs IMPOCTEHIIMX  pacUETHBIX 3aJa4 C
HCIIOJIb30BaHUEM bu3nuecKux MOJEJIEH, TBOPYECKUX U
MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOMIOJATh MPUPOJHBIC SIBICHUS U BBITIOIHSATH OIBITHI,
nabopaTopHble  pabOThI W OKCHEPUMEHTAJBHBIE  MCCIEIOBAaHUS  C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOCHHME MPUEMOB padOThl ¢ MHpOpMaLKel (QU3NYECKOro colepKaHus,
BKJIIOYAsi MH(OpPMAIUIO O COBPEMEHHBIX TOCTIXKEHHMSIX (U3HMKH, aHAIU3 U
KPUTHYECKOE OlIEHHBaHNE H(OpMaLUY;

3HaKOMCTBO CO c(hepamu MpoPecCUOHATBHON AESITEIbHOCTH, CBA3aHHBIMU C
($U3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTUSAMH, OCHOBAHHBIMHU Ha JIOCTHUKEHUSIX
(du3HUecKol HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpasoBanusi otBoauTCs 238 "acoB: B 7 kimacce — 68 gacoB (2 waca B HENENI0), B 8
Kiacce — 68 yacoB (2 yaca B Hemenwo), B 9 knacce — 102 yaca (3 yaca B HeIel0).



[Ipennaraemsiii B mporpamme mo (¢uU3MKe MepedeHb JabopaTopHBIX padoT u
OTIBITOB HOCUT PEKOMEHJATEIbHBIA XapakTep, YUUTEIb JIeJdaeT BHIOOP MPOBEACHUs
7a0opaTOpHBIX pabOT M OMNBITOB C YYETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH
o0yYaromuxcsi, CHHCKa SKCIEPUMEHTAIBHBIX 3aJaHWid, MpeAjiaraéMblX B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.

9 KJIACC

Pa3ngea 8. Mexannueckue siBJICHHUS.
Mexanuueckoe JABWxkeHue. MarepuanbHas Touka. Cucrema  OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE MNpsSMOIMHEIHOE
InBIKEeHWE. HepaBHOMEpHOE MNpsAMOJIMHEHOEe aBuxkeHue. CpeaHsis U MTHOBEHHAs
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.
VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe aBuxkeHue. CBoOomHOE
nagenue. OneiTel ['anues.
PaBHOMepHOE ABMXXEHME MO OKpYKHOCTH. llepwon u wacrota oOpaiieHus.
JIuHeiHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.
IIepsoiii 3akoH HproroHa. Bropoii 3axkoH Herorona. Tperui 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUsI MOKOSI, APYTUE BUJIBI TPEHUS.
Cunma TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJIHOTO
najgenus. JIBuwkenue maHeT Bokpyr Connna. IlepBasg kocmuyeckass CKOpOCTb.
HeBecomocTh 1 neperpysku.
PaBHOBecue matepuanbHOl TOUYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LleHTp TsxecTu.
Nmnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpaHEHUS
MMIyJibCa. PEakTUBHOE IBUKEHUE.
Mexanuueckas paboTa U MOITHOCTb. PaboTa cui TSXKECTH, yIpyrocTH, TPEHHUS.
CBsi3bp aHepruu W pabotTel. IloTeHnumanpHas H2HEPrusi Teja, MOJHATOrO0 Haj
MOBEPXHOCTHIO 3eMiM. lloTeHImanpHas sHeprust C:kaTou IpyxuHbl. KuHetnueckas
sHeprusi. TeopeMa O KHMHETHYECKOW JIHEPTHH. 3aKOH COXPAHECHUS MEXAHUYECKOU
SHEPIUMu.
Jemoncmpayuu.
1. HaGnrogeHue MeXaHWYECKOro IBMKEHHUS Tejla OTHOCHUTENBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHME MyTe€ld W TPAGKTOPUH JBWXKEHHS OJHOTO M TOrO e Tela
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.
N3MepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUXKEHUSI.

4. HccnegoBanue MprU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.



10.
11.
12.
13.
14.
15.
16.

HaGnronenue nBmKeHUS Tella 1Mo OKPYKHOCTH.

HaGnronenne MexaHWM4ecKuX SIBIICHUN, MPOUCXOMSAIINX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHHUsS Tejla OT MacChl Tella U JEUCTBYIOIIEW Ha HEro
CHUJIBI.

HaGnronenue paBeHCTBA CHIT IPH B3aMMOICHCTBHUH TEII.

N3MeHeHune Beca Tela Mpyu yCKOPEHHOM JIBH)KCHUU.

[lepenaua umiynbsca npy B3auMOJIECUCTBUU TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITyJIbCA IPU HEYTTPYTOM B3aUMOICCTBUMU.

CoxpaHeHne UMITYJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU TTPU CBOOOTHOM IaJICHUU.

CoxpaHeHrne MEXaHWYECKOW HHEPruU MPU JBHKEHHUM Teja MOJ JCUCTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTpynpoBanne Tpakrta s pa3rOHa W JAJIBHEHIIErO0 PaBHOMEPHOIO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OrnpeneneHue CpelHel CKOPOCTU CKOJBXEHUs Opycka WIM JBWKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHs Tejla MpPU PAaBHOYCKOPEHHOM JIBUKEHUU 10
HAaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYyTH OT BPEMEHU MNPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBMXKEHUU 0€3
HAYaJbHOM CKOPOCTH IIyTM OTHOCATCS KakK psSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIBI  TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Onpenencaue kodphUIMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboThl CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBIXKCHUU TeJia IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YOPYrOCTH TPU  TOABEME TIpy3a C
WCIIOJIh30BAHNEM HETIOABUKHOTO U TOJBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUSI SHEPTUM.

Pa3znen 9. MexannuecKkue KoJie0aHUS M BOJIHBI.



Konebarenbnoe nBumxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUIl: MEpHoJ,
4acToTa, aMIUINTyAa. MaTreMaTH4eCKui W MpYKUHHbIM MasTHUKHU. IIpeBpainenue
SHEPTUU MPU KOJIeOaATETLHOM JIBIXKCHHH.

3aTtyxaronime KOJIeOaHMUs. BrinyX1eHHbBIE KoJIeOaHMUs. Pe3onaHnc.
Mexannueckue BoHbI. CBOMCTBA MeXxaHUYECKUX BOJH. [IpofonbHbIE U TTONIEpEeYHbIC
BOJHBL. [[1MHA BOJIHBI M CKOpPOCTh €€ pacnpocTpaHeHHs. MeXaHHMYeCKHE BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHMM TelI IO JEHCTBUEM CHIIBI TSOKECTH M CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenue BoIHYKIEHHBIX KOJICOaHHM 1 pe30HaHca.

PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpexeneHre 4aCTOTHI M MepUoa KOJIeOaHU MaTeMaTUYECKOTO MasiTHUKA.

2. OmnpepeneHue 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MassTHHUKA.

3. HccnenoBaHue 3aBUCHUMOCTHM TMEpHOJia KOJeOaHWN TMOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MepUoa KoJieOaHu! MPY>KUHHOTO MAasSTHUKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI,  JEMOHCTPUPYIOIIME  3aBUCMMOCTh  Tepuojaa  KoJjiebaHuM
MPY>KUHHOTO MAasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.

SAN A

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJIE. DJIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkama »neKTpoMarHUTHBIX BOJH. Fcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi mipupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.



1. M3ydyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBas mozenb cBeta. Mcrounuku cBera. [IpsimonuueliHoe pacripocTpaHeHue
ceera. 3armenuss Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmperaomsieHUsi cBera. lloiHOe BHyTpeHHEe
oTpaxxeHue ceta. Vcrnonp3oBaHre MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX
CBETOBOJAX.

JIunza. Xon nydeii B nun3e. OnTuueckas cucrema ¢oroanmnapara, MUKpOCKOIIA
1 Teneckomna. ['1a3 kak ontuyeckas cucrema. bm3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oenmoro cBeta B cnekrp. Omnbitel  HetoToHa. CrnokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBera.

Jemoncmpayuu.

[IpssMmonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300paXkeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparoleit JImH3e.

XoJ1 Tydel B pacCEUBAIONIECH JIMH3E.

[Tomyyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpuniun aeictBus horoanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopenb riaasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0ro cBETa PH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPaKEHHUSI CBETOBOTO Jyda OT yIJia
naJieHus.

2. M3ydeHue xapaKTepUCTUK M300paKEHUs MPeIMETa B IIJIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPEOMJIEHUS CBETOBOrO Jydya OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyueHue U300paKEHUI C TOMOIIBIO COOUPAIOIICH JTNH3BI.
Onpenenenue (POKYCHOTO PACCTOSIHUS U ONTUYECKOW CHJIBI COOHMparoIiei
JIUH3BI.

6. OmBITHI MO Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.
OnbITEl TIO BOCHPHUATHIO IIBETA MPEAMETOB MPU WX HAOTIOJECHUU depes
[BETOBbIE (DUIIBTPHI.

Pa3znea 12. KBanroBble sIBJI€eHUS.

O P N o U kA WwN e



Omnsitel Pesepdopna u manerapHas moaens aroma. Moxens atoma bopa.
Hcenyckanne n norniomenue ceera atoMoM. KBaHTbI. JInHenyaTeie CIEKTPBI.

PanuoaktuBHOCTh. Anbda-, O0era- U ramma-uznydeHus. CTpoeHHE aTOMHOIO
anpa. Hykionnas Moaens aToMHOTO sigpa. M3otomnsl. PannoakTuBHbIE NpeBpaICHUS.
Ilepnon nmosrypacriaia aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsiIOBOTO M MAacCOBOIO YHCE].
OHeprusi cBA3M aTOMHbIX saep. CBsA3b Macchl W 3Heprud. Peaknuum cuHTe3a U
nenenus saep. crounuku saeprun CoHIa 1 3BE3I.

AnepHas sHepreruka. JleWcTBUS pPaAMOAKTUBHBIX W3IYYCHUI HAa IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOIEHUS.

2. CnexTpsl pa3IM4YHbIX Ta30B.

3. CnekTp Bogopoja.

4. HaOmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATBhIX CIEKTPOB U3ITyUYEHHS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY ITyTH

(no dotorpadusam).

3. W3mepenue pagnoakTuBHOro (oHa.

IHoBTOpUTEIBLHO-00001AOIINI MOYJIb.

[ToBTOpHUTENHEHO--0000IAIOIIMI MOYJIb TPEIHA3HAYEH ISl CUCTEMAaTU3alud U
000011IeHNs] MPEIMETHOTO COACPX AHUA U ONbITa JAEITEbHOCTH, NPHOOPETEHHOIO
OpU HM3YyYEHUU BCEro Kypca (U3MKH, a TakkKe JJIsl MOJITOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (HU3HMKe JJi1 OO0ydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3ydyeHHH JAHHOTO MOJYJIA PEANM3YIOTCS M CHUCTEMAaTU3UPYIOTCS BUJIbI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJIOB HCCIIEIOBAaHUSA
ABJICHUM MPUPOABI U TEXHHUKH, OBJIAJCHHE YMEHUSIMHU OOBACHATH (U3HMUECKUE
ABJICHMS, TPUMEHSSl TOJyYEHHbIE 3HaHUS, pelarb 3aJa4d, B TOM YHUCIE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO IESITENRHOCTHBIM XapaKTep JAHHOTO pa3jesia peaaus3yeTcs 3a
CU€T TOTO, YTO OOYUAIOIIUECS BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAIaraeTcs:

HA OCHOBE TMIOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBSICHSTH
(bu3nUecKue SBICHUS B OKPYKAIOIIEH MPUPO/ie U TOBCEAHEBHOM KU3HU;



HCIIOJIBb30BaTh HAYYHBLIC MCTOJbI HCCIICIOBAHUSA CI)I/IBI/I‘-IGCKI/IX ﬂBJ’IGHHfI, B TOM
YUCJIC OJI1 IIPOBCPKU T'MITIOTE3 U MOJTYHYCHUA TCOPCTUICCKHUX BBIBOJIOB,
O00BACHSATH HAaY49HBIC OCHOBBI HanOoyee BaKHBIX I[OCTI/I}KCHI/Iﬁ COBPCMCHHBIX
TCXHOHOFHﬁ, HaAalIpUMCP, HNPAKTHYCCKOTO HCIIOJIb3OBAHHA PA3JIMYHBIX HMCTOYHHUKOB
OHCPIruyu Ha OCHOBC 3aKOHAa IIPCBPAICHHA H COXPAHCHHA BCCX H3BCCTHBIX BHUIOB

DHEPIUHU.
9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara P
Kourpoar  IIpakruuec uugposbie
n/ Tema ypoka Bce U3y4eH
HbIe KHe oOpa3oBaTe/ibHbIE
L ro us
padoThI padoThI pecypcbl
MexaHnueckoe
BIKEHUE.
1 4 1
MarepuansHas
TOYKa
Cucrema
OTCUeTa. bubnunoreka LIOK
2 OTHOCHUTENBHOCT 1 https://m.edsoo.ru/ff
b MEXaHUYIECKOTO 0ad474
JIBKEHUS
PaBHOMepHOE bubmuoreka [IOK
3 MIPSIMOJIMHEIHOE 1 https://m.edsoo.ru/ff
JIBIDKCHHE Oad19a
HepasHomepHoe
MIPSAMOJIMHEMHOE
BIKEHUE.
a7 1
Cpennsis u
MTHOBEHHas
CKOPOCTH
[IpssmMonuneiHoe
PABHOYCKOPEHHO bu6muoreka [JOK
5 o IBIKCHIC 1 https://m.edsoo.ru/ff
i . 0ad8d4
Yckopenue
CxopocThb
MIPSMOJIMHENHOT O
6 PaBHOYCKOPEHHO 1
r'O JIBUKEHUS.
I'padux ckopoct
JlaGopaTopHas bu6muoreka [IOK
7 1 1
pabota https://m.edsoo.ru/ff



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

"Onpenenenue Oadb18
YCKOpEHUS Tela
npu
PaBHOYCKOPEHHO
M IBWXKEHUH I10
HaKJIOHHOH
IJIOCKOCTH"
CBoOomHOEe
8 aJieHue Tell.
Omngitel [Nanuies
PaBHOMepHOE
NIBUKEHUE I10
OKPYKHOCTH.
[lepuon u bubmmoreka [JOK
9 4acTora https://m.edsoo.ru/ff
oOparieHusl. 0ael76
Jlunelinas u
yriioBas
CKOpPOCTH
10 LlenTpocTpemure
JTBHOE YCKOPEHUE
[lepBriii 3aKkoH bubmuoteka [IOK
11 HreroToHna. https://m.edsoo.ru/ff
Bexrop cuibl 0ae612
Bropoii 3akoH
HeoTora bubnuoreka [{OK
12 Pantio eI\/JI'CTB https://m.edsoo.ru/ff
a yio Oae72a
ast cuia —
Tperuii 3akoH
HetoTora bubmuoreka [{OK
13 Cvme n03'1/1 . https://m.edsoo.ru/ff
yneprosun 022982
CHIT
Pemtenue 3agau
bubnunorexa LIOK
Ha IPUMCHEHHUE
14 https://m.edsoo.ru/ff
3aKOHOB
Oaeb6c
Hrrotona
Cra ynpyrocti bubmuoreka [{OK
15 3ax yllj T ’ https://m.edsoo.ru/ff
akoH ['yka Oaeca?
Pemrenue 3amau
16 o teMe «Cria

YIIPYTOCTH»



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

Jlaboparopuast

paborta bu6muoreka [IOK
17 «Onpenenenue https://m.edsoo.ru/ff
JKECTKOCTH Oaee28
MIPY>KUHBD»
bubnunoreka LIOK
18 Cuia TpeHus https://m.edsoo.ru/ff
0af738
Pemenue 3agau bu6nmoreka [IOK
19 o Teme «Cuia https://m.edsoo.ru/ff
TPEHUSD» Oafa26
JlaGopaTopHas
pabora
"Onpenenenie bubmmoreka [JOK
20 -, https://m.edsoo.ru/ff
Oaf8be
TPEHUS
CKOJIb)XKCHUS"
Pemenue 3agau
1o TeMe "3aKOHbBI bubmmoreka [IOK
21 Hprorona. Cuna https://m.edsoo.ru/ff
ynpyroctu. Cuna Oafb8e
TpeHus"
Cuna TSHKeCTH U
3aKO0H
BCEMHUPHOTO bubnnorexa [JOK
22 TSATOTCHHUS. https://m.edsoo.ru/ff
Yckopenue 0af044
CBOOOTHOTO
aJICHUS
Ypok-
KOH(pepeHIUs
" J[IBr>keHUE Tel
BOKpYT
23 IPaBUTALlHOHHOIO
[EHTpa
(Conueunas
cucTema).
I'amaxkTukn"
Pemenue 3agau
1o Teme "Cruia but6mmoreka [IOK
24 https://m.edsoo.ru/ff

TSKECTH U 3aKOH
BCEMHPHOTO

0af5f8



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

TAroTeHUA"

[TepBas
KOCMHYECKas bubnunorexa LIOK
25 CKOPOCTb. https://m.edsoo.ru/ff
HesecomocTh 1 0af33c
neperpy3Kku
PaBHOBecue
MaTepraIbHOIN
TOYKH.
AOCOIIIOTHO bu6nmoreka [IOK
26 TBEPI0E TEIIO. https://m.edsoo.ru/ff
PasHosecue Oafe36
TBEPJIOTO TENA C
3aKpETUIEHHON
OChIO BpalieHUs
97 MOMEHT CHUIIEL.
LenTp TsxecTH
Pemenue 3agau
bubmuoreka [IOK
28 ?O TeMe https://m.edsoo.ru/ff
MOMEHT CHUIIEL. 0b02b4
Hentp TsikecTn"
IloaroroBka k
KOHTPOJIBHOU
paborte 1o Teme bubnnorexa [JOK
29 "MexaHudeckoe https://m.edsoo.ru/ff
JIBUOKCHHE. 0b0408
BzaumopeiictBue
Ten"
KoHntponbHas
pabora 1o Teme
"MexaHndeckoe bubmorexa LIOK
30 https://m.edsoo.ru/ff
JIBIKCHUE. 0b0Gec
Bs3aumopeiicteue -
Ten"
Nmnynsc Tena.
NmMnynbc cuisl.
3aKkoH
COXpaHCHHUSI bubnunoreka [JOK
31 https://m.edsoo.ru/ff
HMITYJIbCA. 0b07fa
Yupyroe u -
HEynpyroe

B3aHlMOJIECIICTBUE



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

32

Pemenune 3amaq
mo Teme "3aKoH
COXpaHEHUs
umnyibca"

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b096¢

33

Ypok-
KOH(epeHIHs
"PeakTUBHOE
JIBHIKEHHE B
MpUpoJIe U
TexXHHuKe"

34

Mexannueckas
pabora u
MOIIIHOCTD

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0a84

35

PaGora cuiibl
TSAXKECTU, CUIIBL

YIOPYTOCTH H
CUJIBI TPEHUS

bubnuoreka [{OK
https://m.edsoo.ru/ff
0b0db8

36

37

38

39

JlaGopaTopHas
pabora
«Onpenenenue
paboTHI CHITBI
TpeHUs Mpu
PaBHOMEPHOM
JBUKEHUU Tena
1o
TOPU30HTAIILHOU
MTOBEPXHOCTH»

CBs13b DHEpPrUM U
paloThI.
[TorenuumanpHas
SHeprus

Kunernueckas
SHEPTHsl.
Teopema o
KHMHETHYECKOM
SHEPIUU
3aKkoH
COXpaHEHUs
SHEPTUH B
MCXaHHKE

but6mmorexa [IOK
https://m.edsoo.ru/ff
0b0c32

40

JlaGopaTopHas
paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff



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

«M3yuenue
3aKOHA
COXpaHEHUs
SHEPTUN»

Obl2fe

41

KonebarennHoe
JBHKECHHUE U €TI0
XapaKTePUCTHKU

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b1858

42

3aTyxarouue
KOJICOaHHS.
BeiHyX/1cHHBIE
KOJICOaHHS.
Pe3onanc

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b20f0

43

44

MareMaTH4eCcKU
U IPYKUHHbBIN
MAasTHUKHU
Ypok-
HCCIIeIOBaHNE
«3aBUCUMOCTD
nepuoaa
KoJIcOaHH# OT
JKECTKOCTH
MPY>KUHBI U
MaccChl Tpy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpaienue
SHEPTUHU MPHU
MEXaHUYECKHUX
KOJICOaHUX

46

JlaGopaTopHas
paborta
«Omnpenenenue
9acTOTHI U
nepuosa
KoseOaHuit
MIPYXUHHOTO
MasiTHHKa

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oblaec

47

JlaGoparopHas
paborta
«IIpoBepka
HE3aBUCHUMOCTH
nepuoaa
KojebaHuii Tpy3a,
MIOJIBEIIEHHOTO K

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0b197a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48

HUTH, OT MaCChI
rpy3a»

Mexanndeckue
BoaHBI. CBOMCTBA
MEXaHUYECKUX
BOJIH.
[IponosbHBIE N
MOTNIEPEYHBIE
BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff
Ob21fe

49

Ypok-
KOH(epeHIHs
"MexaHn4ecKue
BOJIHBI B TBEPIOM
Tee.
CelicMuueckue
BOJHBI"

50

3BYK.
Pacnipoctpanenue
U OTpaKeHHE

3ByKa

51

52

Ypok-
HCCIICIOBAHUE
"HaOmronenue
3aBUCHMOCTH
BBICOTBI 3ByKa OT
JacTOTHI"

I'poMKoOCTB 3ByKa
U BBICOTA TOHA.
AKycTHYECKHI
PE30HAHC

53

54

Ypok-
KOH(EpeHIIHS
"V npTpa3Byk u
UHOPa3BYK B
pUpojie u
TexHuKe"
IloaroroBka x
KOHTPOJIBHOU
pabote mo Teme
"3aKOoHbI
COXpaHECHHUS.
Mexannueckue

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0b23ca

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b25f0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

55

KoJe0auus u
BOJTHEI"

KonTponbnas
pabota mo Teme
"3aKOHBI
COXpaHEHHUS.
MexaHnndecKue
KoeOaHus U
BOJIHBI"

56

DNeKTpOMaruHuTH
oe moJe.
DNeKTpOMaraHuTH
bIC BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ob2abe

57

58

CBoiicTBa
3JIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(EpEeHIIHS
"[IIkana
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanme
3JEKTPOMAarHuTH
BIX BOJH JJIS
COTOBOM cBs3H"

bubnuoreka [IOK
https://m.edsoo.ru/ff
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHLIETIIIUUA TIpernoJilaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOEHUSI Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kypc GU3NKH — cHCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METOJI O3HAHUS TPY BHITIOJITHEHUHA UMH YI€OHBIX HUCCIICIOBAaHUH.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene o0ecreynBaeTCsl pelieHHeM CISAYIOUINX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



npuoOpeTeHNe  CHCTeMBbl  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIKOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3ajad C SBHO 3aJaHHOU
bu3znueckoil MOAENbI0, 3a/Jad, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (PU3MYECKUX OCHOB M NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAZICHUE METOAAMHU CaMOCTOSTEIIBHOIO IUIAHUPOBAHUA U IPOBEACHUSA
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I PAa3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYMTENb JIeJaeT BbIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJEP)KXAHUE OBYUEHUASA

10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA
®usuka — Hayka o mpupone. Hayynbie MeTOABI NO3HAHMS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa M TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNM W TIpolieccoB. HaydHbie TUIOTE3HI.
duznyueckne 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Llemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U [EpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBoimHeiHOe  nBWKEHWE. J[BHKEHWE  MAaTEpUAIIBHOW  TOYKHA IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocTb. [lepron u yactora obpamenus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OPOIIEHHOIO MOJ YIJoM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIECHUS MEXAY MNYTSIMHU, MPONACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE pPAaBHbIE MPOMEXYTKH BpPEMEHM TIPU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTBIO, PABHON HYIIIO.

N3yueHne nBUKEHUs IapUKa B BI3KOU KUJIKOCTH.

N3ydenue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa.  Ilepewii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJIbl OTHOCUTENBHO oOcH BpamieHus. llnedo cumnbl. ¥YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOTO TeJA, HMEIOLIEro OCh
BpaIleHUS.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepuaibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIOpyro
nedopmupoBaHHOW — mpykuHbL.  [loTeHIManpHas  SHEprusi Tena  BOJIU3H
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W NMPaKTHUUYECKOE NMPUMEHEHHE: BOJIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMANBHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIIECTBA Ha OCHOBE ITUX Mojeiei. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO IBMKEHHMS dactul] rasa. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMoauHaMuueckass cucremMa. BHYTpeHHS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOIIECCOB B MIPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENISI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbsie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TOIYUYECHUSI COBPEMEHHBIX MaTEpPHalOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsaa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe nose. Hampsoxk€HHOCTh  3yekTpuueckoro mojs. [IpuHoun
CYNEPHO3ULIUNA DIEKTPUYECKUX Ioser. JIMHUKM HanpsyKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorennuman.  Pa3zHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jnanexrpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpPyHHbBIN IIPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHILIUII IEMCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILIAsl CHUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akon Oma i1 OTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIe MpUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, Qunyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropaHusi, mapoasi TypOMHa, OBITOBOM XOJOJIWUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.



HHOYPOYHOE IINTAHUPOBAHHUE

najeHue.

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jlara
KonTpounb IIpakTn4yec uudposbie
n/ Tema ypoka Bce H3Y4YeH
HbIE KHe o0pa3oBaTte/ibHbIE
! ro padoTbI padoThbI o pecypchl
®usuka —
HayKa o
g:;z?{f; bu6nmoreka [IOK
METOMEL 1 https://m.edsoo.ru/ff0
c32e2
MMO3HAHMS
OKpPY’KaroIlEero
Mupa
Pons 1 MecTo
(hu3uKkH B
hopmMupoBaHUHN
COBPEMEHHOI bubmmoreka [JOK
HAy4YHOH 1 https://m.edso0.ru/ff0
KapTUHBI MUPA, B c33e6
MPAaKTUYECKOM
NEeSATeTbHOCTH
11 (71
Mexanndeckoe
JIBIKEHUE.
OTHOCHUTENBHOCT
b bu6nmorexa LIOK
MEXaHUYECKOIO 1 https://m.edsoo.ru/ff0
JIBUXKCHUS. 3508
IIepemenienue,
CKOPOCTb,
YCKOpEHHUE
PaBHOMepHOE bubnuotexa [JOK
4 IIPSIMOJIMHENHOE 1 https://m.edsoo.ru/ff0
NBUKEHUE €3620
PaBHOyCKOpEHHO
o bubmmoreka [JOK
npsMoHHeHiHOe 1 https://m.edsoo.ru/ff0
c372e
JBUYKEHUE
CBobOoHOE 1 bubnunoreka LIOK

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

Yckopenue c39cc
CBOOOIHOTO
nageHus
Kpusonnnueiinoe
NIBIDKEHHE.
bu6nmmoreka [IOK
JBr>xeHue
7 . https://m.edsoo.ru/ff0
MaTepuaIbHOU
c3ada
TOYKH IIO0
OKPY>KHOCTH
[TpunmMn
OTHOCHUTEIBHOCT
u I'annnes.
bubnuoreka [IOK
HNuepunansHbie
8 https://m.edsoo.ru/ff0
CHUCTEMBI
c3be8
OTCYETA.
[TepBrlii 3ak0H
HrroTtona
Macca tena.
Cuna. [Ipunnun
CYHEPHO3UIINU
Hep . bubnuorexa [IOK
cui. Bropoit
9 https://m.edsoo.ru/ff0
3axoH HerotoHa
c3be8
TUTST
MaTepHalbHOU
TOYKH
Tperuii 3aKkoH
HbroToma uis bubmmoteka IIOK
10 https://m.edsoo.ru/ffQ
MaTepUaTbHBIX P
TOYEK
3akoH
BCEMHUPHOIO
Tarotenus. Cuia bubnunorexa LIOK
11 TSKECTH. https://m.edsoo.ru/ff0
[TepBas ¢3d00
KOCMHYECKast
CKOPOCTH
Cuna
0CTH bubnunorexa LIOK
12 ;’Hp T r ) B https://m.edsoo.ru/ff0
akoH ['yka. Bec 3018
Tela
13 Cuna TpeHusl. bubnmoreka [JOK
Koaddurment https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuina
COMPOTHUBIICHUS
MIPU ABUKEHUU
Tena B KUAKOCTU
WM ra3e

c3f76

14

15

16

ITocTynarensHoe
Y BpALLIATEILHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CHUIJIBL.
IInedo cuikbl.
VYcnosus
paBHOBECHS
TBEPAOIO Tena

Nmnynsc
MaTepUaIbHOMN
TOYKHU, CUCTEMBI
MaTepUaTbHBIX
Touek. Mmmynse
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUKEHUE

PaboTa n
MOIIIHOCTH CHJIBI.
Kunernueckas
SHEPTUs
MaTepuaabHOU
Touku. Teopema
00 U3MECHEHNH
KHHETHYECKOI
SHEPTHH

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c4lab

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c43d6

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c4502

17

IToreHnnuanpHas
SHEprus.
ITorenmmanpHas
SHEprus ynpyro
nedhopMUpOBaHH
O} NPYKUHBI.
ITorennumanpHas
SHEprus Teiia

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c46la



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

BOJIU3U
MMOBEPXHOCTHU
3emitu

18

TloTeHuuanrHbIE

n

HETTOTEHIMAJILH
pie cibl. CBA3b

paboThl

HCIIOTCHLMAJIbH

BIX CHII C
H3MEHEHHEM
MEXaHUYeCKOM
SHEPTUH
CHCTEMEI TEJI.
3akoH
COXpaHEHUs
MEXaHUYeCKOM
SHEPTHHU

bu6nunoreka LIOK
https://m.edsoo.ru/ff0
c478c

19

JlaGopaTopuas
pabora

«UccnenoBanue

CBSI3U pabOThI
CHIIBI C
H3MCHCHHUEM
MEXaHU4YEeCKOH

SHEPTUH TeJa Ha

npuMepe
pacTsHKeHUs
PE3UHOBOTO
KTyTa»

20

KoHntponbHas
pabora 1o Teme
«KunemaTuka.
JnHamuka.
3aKOHBI
COXpaHEHUs B
MEXaHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c4b74

21

OcHOBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHMHETHYECKOM
TEOpUH.

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c4dc2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

bpoyHoBckoe
JBHKECHUE.

Auddysus

22

23

24

25

26

Xapakrep
IBYJKCHHUS U
B3aNMMOICHCTBUSI
YaCTHI]
BCIIIECTBA.
Monpenu
CTPOEHUS Ira3oB,
JKUOKOCTEN U
TBEPJIBIX TEIl

Macca monexya.
KommuectBo
BCIIIECTBA.
ITocTostnnas
ABorajzipo

Temosoe
paBHOBECHE.
Temneparypa u
e€ u3MepeHue.
[Ixama
TeMneparyp
Henscus

Wneanbuplii ra3
B MKT.
OcHoOBHOE
ypaBHeHue MKT

AOconroTHas
TeMIeparypa
Kak Mepa
cpeaHen
KHHETHYECKOM
SHEPTHH
IBIKEHUS
MOJIEKYIL.
YpaBHeHue
Menneneena-
Kunaneitpona

bubmmoteka IIOK
https://m.edsoo.ru/ff0
cafde

bubnunorexa LIOK
https://m.edsoo.ru/ff0
chblle

27

3akoH
JlanpTOHA.
T"a30BBIe 3aKOHBI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

28

29

30

31

32

33

JlaGopaTopHas
paborta
«HccnenoBanue
3aBUCHUMOCTHU
MEXIy
napameTpamu
COCTOSIHHS
pa3peKeHHOTO
raza»

H3onporiecchl B
HJeadbHOM Ta3e
H UX
rpadudeckoe
MpeACTaBICHUE

Bnytpennss
JHEprus
TEPMOJUHAMHUYE
CKOH CHUCTEMBI U
CTOCOOBI e
HU3MEHEHUS.
Komunuectso
TEIJIOTHI U
pabora.
Buyrtpenuss
JHEprus
0JIHOATOMHOTO
UJeallbHOTO Ta3a

Bunaer
TeIIoNnepe1aun

VaenpHas
TEMI0EMKOCTD
BEIIIECTRA.
KomnuectBo
TETJIOTHI TPU
Terionepeaaye.
AnnabaTHBIN
npouece
[TepBblii 3aK0H
TEPMOANHAMUKHI
H ero
MPUMEHEHHUE K

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c570e

bubmuoreka [{OK
https://m.edsoo.ru/ff0
c5952

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ff0
chefc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

usomnponeccam

HeobOpartumocts
MPOIIECCOB B bubnmoreka [JOK
34 IIPUPOJIE. https://m.edsoo.ru/ff0
Bropoii 3akoH 6230
TEPMOIMHAMUKH
[Tpunimn
neficTsus u KITL bubnunorexa LIOK
35 IO https://m.edsoo.ru/ff0
c600a
MaIIHHBI
36 Huxn Kapno u
ero KIIJ]
DKOJIOTHYECKHUE
37 POOIIEMBI
TEIJIOPHEPTeTHK
u
O6o06maromuii
YPOK Bu6 OK
«MonexymnsapHas nosmoteka 11
38 (usiKa. OCHOBb! https://m.edsoo.ru/ff0
' c6938
TEPMOJIUHAMUKU
»
KoHntponbHas
pabota o Teme Eubs OK
«MonekynsipHas nosmoteka I
39 (usiKa. OCHOBHI https://m.edsoo.ru/ff0
' c6a50
TEPMOJIUHAMUKU
»
[Tapoo6pazoBan
ue u but6mmoreka [IOK
40 KOH/JICHCALIHSL. https://m.edsoo.ru/ff0
Hcnapenue u c63b6
KHUIICHUE
AOcomoTHas U
OTHOCHUTEIbHAs
BIAKHOCTE bubnuotexa [JOK
41 BosIyXa https://m.edsoo.ru/ff0
' c64d8
Hacuimennsrit
nap
TBépnoe Teno. bu6nuorexa [IOK
42 Kpucrannnueck https://m.edsoo.ru/ff0

ue u amopgHbIe

c65f0



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

Tena.
AHunzorponus
CBOMCTB
KpHUCTAJIJIOB.
Kunkue
KpHUCTAJLIBL.
CoBpemMeHHbIE
MarepHuabl

IImaBienue u

KPUCTAJTU3ALIHS
bubnunoreka LIOK
. YensHas
43 TeIUIoTa https://m.edsoo.ru/ff0
c6708
IUIABJICHMSI.
CyOmumarust
VYpaBHeHue bubmmoreka [JOK
44 TEIJI0BOr0 https://m.edsoo.ru/ff0
Oaimanca ¢6820
Dnekrpusanus
Tell.
. bubnunoreka LIOK
DNeKTpUYECKUit
45 apsin. JlEa Biia https://m.edsoo.ru/ff0
3apan. A c6hcc
AIEKTPUIECKUX
3apsioB
[IpoBoaHUKH,
JTUAJIEKTPUKU U
IIOJIYITPOBOXHUK bubnmnoreka HOK
46 u. 3aKOH https://m.edsoo.ru/ff0
COXpaHEHUS cébcc
AIEKTPUIECKOTO
3apsa
BzaumopeiicTBu
€ 3apsI0B. 3aKOH
bubnunorexa LIOK
Kynona.
47 . https://m.edsoo.ru/ff0
ToueuHbIt
. coeced
AIEKTPUICCKUIT
3apsin
HanpsioxénaocTth
AIEKTPUIECKOTO
bubnunoreka LIOK
nosst. [Ipunun
48 https://m.edsoo.ru/ff0
CYTMEPITO3UIINH 62
AIEKTPUUECKUX -

noueit. Jluann



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

HaNPsHKEHHOCTH

49

Pab6oTa cui
3JIEKTPOCTATHYE
CKOTO MOJIS.
ITorenmma.
Pa3zHocTh
MOTEHIINAJIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c6f00

50

[IpoBoaHMKY U
JUDJIEKTPUKHU B
AIEKTPOCTATUYE
CKOM IIOJIE.
JlusnekTpudecka
i
MIPOHUIIAEMOCTh

bu6nmorexa [IOK
https://m.edsoo.ru/ff0
c7018

51

DNEeKTpPOEMKOCTh
. Kongencarop

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c7126

52

DNEeKTpPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus
3apsSKEHHOTO
KOHJIEHCAaTOpa

bubnuoreka [IOK
https://m.edsoo.ru/ff0
c72c0

53

Jlaboparopnast
paborta
"Usmepenue
BIIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[TpunIMn
JEUCTBUSA U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOIHMPOBAJIBLHOTO
amnmapara,
CTPYHHOIO
MIpUHTEPA.
DneKTpocTaTuyie
CKasl 3aIluTa.
3azeMiieHue
AIEKTPOIPUOOPO
B

55

DIJIEKTPUUYECKUI



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
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56

57

58

59

TOK, YCIIOBUSI €TO
CYILIECTBOBAHUSI.
ITocTossHABIM
Tok. Cuia Toka.
Hanpsioxenue.
ConpoTtuBieHueE.
3axod Oma 1iist
y4acTKa [enu

IlocaenoBaTenpu
oe,
napasuiesibHoe,
CMEIlIaHHOe
COEJIUHEHHE
IIPOBOJHUKOB.
JIaGoparopHas
pabora
«3yuenune
CMEIIIaHHOTO
COETUHEHUS
PE3UCTOPOBY

Pa6ora n
MOIITHOCTD
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna
3akon Oma st
MOJTHOH
(3aMKHYTO)
JJIEKTPUUECKON
uenu. Kopotkoe
3aMBIKaHHE.
JlaGoparopHas
paborta
«13mepenne
OJIC ucroyHnka
TOKa H €T0
BHYTPEHHETO
COMPOTHUBIICHUS

DJIEKTpOHHAA
IIPOBOJAUMOCTD
TBEPIBIX
METaJUIOB.

bubmuoreka [{OK
0.5 https://m.edsoo.ru/ffo
c74f0

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c7838

bubnunorexa LIOK
0.5 https://m.edsoo.ru/ffo
c7ael



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHLIETIIIUUA TIpernoJilaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOEHUSI Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kypc GU3NKH — cHCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METOJI O3HAHUS TPY BHITIOJITHEHUHA UMH YI€OHBIX HUCCIICIOBAaHUH.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPAaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene o0ecreynBaeTCsl pelieHHeM CISAYIOUINX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJApa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH T0JIA IIOCTOSHHBIX MarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHATHOTO TOJISI JUIMHHOTO IIPSMOIO0 IPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJAHMUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPAaBJICHHE.



Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHOM mnose. Pabora cunbl Jlopenna.

SIBeHne AnEeKTpOMarHuTHOM HMHAYKOUM. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIXKYINAsA Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHU OT CKOPOCTHM W3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBieHMEe CAaMOMHIYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

M3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepuos, wactora, ammumryaa u Qaza KoJeOaHUM.
[IpyXuHHBIN MasTHUK. MareMaTH4ecKnii MasTHUK. Y PABHEHHE I'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Hepruy Npu rapMOHUYECKUX KOJIEOaHUSX.

KonebatenbHblii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KoOJIeOaHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHHYEeCKUMU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[Ipencrapienre o 3aTyXaroUux KojieOaHusX. BeIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IECKTPUUECKON
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHnve MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmpoOMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHtanus BektopoB E, B, V B anekrpomarautHoii BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MoNgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[ITkana 3nE€KTPOMArHUTHBIX BOJIH. [[prMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas IWAarHOCTUKA B TEXHUKE M MEAMIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3auus, qudpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI ITpesIOMIIEHUS cBeTa. AOCOIIOTHBIIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

CobOuparormie ¥ pacceuBaroniyue JuH3bL. ToHKas nuH3a. DOKycHOE
pacCTOsIHME W ONTHYECKas Cuiia TOHKOW JuH3bl. [locTpoenme uzo0pakeHHil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEpPhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB IIpM  ITQJICHAM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.



TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuoOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.

Mopenu MUKpoCKoIa, TeJIECKOna.

Hab6monenue natepdepennu cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIHAILHOM TEOPHH OTHOCUTEIBHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [loctymnartsl
CIICUATLHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHNE BPEMEHU M COKPAICHUE
JUTAHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJICOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dorordpdekra. Ypasuenue DitHITeHHA A1 Porodddekra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.



TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauog.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIECHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
crieKTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BosiHoBBIE cBOMcTBa yacTuil. Bossl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIYYEHHE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTUBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TramMMa-uU3ITydYCHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknonHas monens siapa IelizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oromnsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.

SlnepHple peakuuu. [leneHne u CUHTE3 AI€Ep.

Anepueiii peaktop. TepmosimepHsiii cunTe3. [IpobGrembl M MEPCHIEKTUBHI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HaOIIOIEHNS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.



®dynaameHTanbHble B3auMoecTBHs. EAMHCTBO M3HUYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBAa M NPAKTHUECKOE NMPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUU M ACTPOPU3MKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MEUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro HebOa. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Comnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHioa U 3BE3Z.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIENOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATENILHOCTU. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXO0XKACHUN U 3BoIonuu CosHLa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie mpo6sieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONPeeNIeHUs MOJI0KEHNUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311sl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O0o0marouiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHMUYECKOH cepax AesITENbHOCTH YeJIOBEKa, POJIb U MECTO (DHU3HKHU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb (HPU3HUUECKON TEOPUHU
B (OpPMHUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
bu3nuecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHble CBSA3H



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumnore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKUIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeusa: »nektpuueckue SBICHUS B KUBOM Mpupoje, KoseOaTeabHbIe
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagua: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusi: JMHUAWA BJEKTPOINEpeNay, TeHepaTop IEPEeMEHHOro TOKa,
ANIEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajap, PaAUONPUEMHHUK, TEIECBU3O0D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.

11 KJIACC
No KoandecTBO 4acoB 1 JJIeKTPOHHBIE
aTra
KonTpounb IIpakTuye nupposbie
Tema ypoka Bce HU3Yy4YeH
n/ HbIe CcKHe 00pazoBaTeabHbI
ro us
I padoThI padoTbl e pecypchl
IlocTosiHHEIE
MAar"HuThl U UX
B3alMOJICUCTBU
e. MarautHoe
rore. Bextop bubnuorexa [JOK
1 MaFH'I/ITHOI\/'I 1 https://m.edsoo.ru/ff
0c9778
WHTYKIHH.
Jluann
MAarHUTHOH
WHIYKIUU
MaruurtHoe Bbu6mmoreka [JOK
2 1
mnoJjie https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena.
Bsaunmonericteu
€ TIPOBOJTHUKOB
C TOKOM

JlaGopaTopHas
paborta
«3yuenue
MarHUTHOTO
TOJIST KaTYIIIKH C
TOKOMY

JeicTBue
MarHuTHOTO
oJIs Ha
MIPOBOIHHK C
TokoM. Cuita
Awmnepa.
JlaGopaTopnas
pabota
«UccnenoBanue
JIEVCTBUSA
MTOCTOSIHHOTO
MarHura Ha
paMKy ¢ TOKOM»

JeiicTBue
MarHUTHOTO
MOJIsl Ha
JIBIKYIITYIOCS
3apsSOKEHHYIO
yactuny. Cuna
Jlopenua.
PaboTa crtbr
Jlopenua

0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c9df4

DJIEKTPOMAarHuT
Hast UHTYKITUS.
ITorok BekTOpa
MarauTHOM
nHaykuuu. 9/1C
WHTYKIHH.
3akoH
3JE€KTPOMArHUT
HOW UHAYKIUU



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

Qapanes

JlaGopaTopHas
pabora
«HccnenoBanue
SIBJICHUS
ANEKTPOMArHUT
HOW MHIYKITUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0Ocals0

10

NunykTUBHOCTH
. SIBnenue
CaMOMHAYKITUH.
2J1C
CaMOUHIYKITUH.
DHeprus
MarHUTHOI'O
T0JIs1 KaTYILIKH C
TOKOM.
DNeKTpOMarHuT
HOE 10JIC

TexHuueckue
YCTPOWCTBA U
uX
MIPUMEHEHUE:
IIOCTOSTHHBIC
MAarHHUTEL,
3JE€KTPOMArHUT
BI,
3IEKTPOJIBUraTe
b, YCKOPUTEIHU
3JIEMEHTAPHBIX
YacTHIIL,
WHTYKITHOHHAS
rneyn
O06o06marommit
YPOK
«MaraurHoe
ToJIe.
DNeKTpOMarHuT
Hasl UHTYKLHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ocab82

11

KonTposnbnas
pabora 1mo Teme
«MaruutHoe
ToJie.
DNEKTPOMarHuT

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

Hasi UHOYKLIHS»

12

13

CBoOoHBIE
MEXaHHYECKUE
KoJeOaHusl.
l'apmonunueckue
KoJeOaHusl.
VYpaBHeHue
FapMOHHYECKUX
KoJIeOaHUH.
[IpeBpaiienue
SHEPTUU
JlaGopaTopHas
paborta
«UccnenoBanue
3aBHUCHUMOCTHU
MepHOa MaJTBIX
KoJieOaHu M
rpy3a Ha HUTH
OT JUTMHBI HATH
1 Macchbl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocaf06

14

KonebarenpHbIiH
KOHTYP.
CB0OOIHEIE
ANEKTPOMArHUT
HBIE KOJIeOaHus
B HI€aIbHOM
KoJe0aTeIbHOM
KOHTYpE.
Amnanorus
MEXTY
MeXaHNYECKUMU
51
AIEKTPOMArHUuT
HBIMHU
KoJIe0aHusIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ch820

15

dopmyna
TomcoHna. 3akoH
COXPaHCHHUS
SHEPTUU B
HJIeaIbHOM
K0JIe0aTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ch9c4

16

IIpencrasnenue

bubmuoreka [JOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

17

18

0 3aTyXaloINuX
KOJIeOaHMIX.
Brinyxennnie
MeXaHHYECKHE
KoJeOaHusL.
Pe3onanc.
BriHyX1€HHBIE
ANEKTPOMArHUT
HBIE KOJIeOaHus

[TepemenubIit
TOK.
CunyconaajibH
BIN
MePEMEHHBIN
TOK. MOIIIHOCTH
MePEMEHHOTO
TOKa.
AMIUTUTYAHOE U
JENCTBYIOLIEE
3HAYCHHUE CHIIBI
TOKa B
HaIpsHDKEHUS

Tpancdopmarop

[IpousBoxacTso,
nepegaya u
notpebaeHue
BJIEKTPUYECKON
SHEpPruu

https://m.edsoo.ru/ff
0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbd34

19

YcerpolicTBo u
MPaKTUYECKOE
MIPUMEHEHUE
BJIEKTPUYECKOTO
3BOHKA,
reseparopa
IIEPEMEHHOTO
TOKa, TUHUN
3JIeKTporepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cc324

20

OKOJIOTUYECKHE
PHUCKH TIpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTUU
. KynbTypa



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

HCITOJIb30BAHHUS
AJIEKTPOIHEPTUU
B IOBCETHEBHOU
JKU3HHU

21

Mexanunueckue
BOJIHBI, YCJIOBHSI
pacnpocTpaHeH
us. [lepuon.
CxopocThb
pacrpocTpaHeH 1
Us U JJIMHA
BOJIHBI.
[Tonepeunslie u
MPOJIOJIbHBIC
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff
Occab4

22

3Byk. CKOpOCTh
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TeMOp

3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcccOc

23

24

25

DNeKTpOMarHuT

HBIC BOJTHBI, HX
CBOWCTBA U

CKOPOCTb. 1
[ITxana
ANEKTPOMArHUT

HBIX BOJIH

[TpunIUTIBI
panroCBsI3U U
TEJIEBUJICHHUS.
PaszButne
CPEACTB CBS3H.
Panmonoxarms

KonTponbHas
pabora
«Konebaunus n
BOJIHBD»

bubmuorexa [JOK
https://m.edsoo.ru/ff
Occfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Occ6f8

26

[IpssmonuHenHO

e

pacrpocTpaHeH 1
ue CBETa B
OJHOPOJHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
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28

cpene.
Toueunni
HCTOYHUK
ceera. Jlyu
cBeTa

OTtpaxxenue
CBeTa. 3aKOHBI
OTpaKEHUS
CBeTa.
[Toctpoenue
M300paXCHUI B
IIJIOCKOM
3epKaie

IIpenomnenne
cBeta. [Tonnoe
BHYTPECHHEE
OTpaKEHUE.
[IpenenvHblii
YTOJI TOJIHOTO
BHYTPEHHETO
OTpaKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cd4e0

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocd7f6

29

Jlaboparopnast
paborta
«M13mepenne
noKa3zaTess
IIPEIOMIICHHUS
CTEKJIa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocd67a

30

31

JIMH3EL
[TocTpoenne
M300paKeHH B
JINH3E.
®opmyna
TOHKOM JIMH3HEI.
VBenuuenue
JIMH3BI

JlaGopaTopHas
pabora
«HccnenoBanue
CBOMCTB
M300pakKeHUH B
JIUH3aX»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocddle

32

Jucnepcus
CBeTa.



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
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CnoxHbI
coctaB 6esoro
cBeta. IlBer.
JlaGopaTopHas
paborta
«Habmronenue
TUCTIEPCUU
CBETa»
HNutepdepeniu
s CBETa.
Hudpaxius
CBETA.
Hudpakimonna
s peleTKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oced22

34

35

ITonepeuHocth
CBETOBBIX BOJIH.
[Tonspuzanus
CBeTa

OnTtnyeckue
npuOopsl U
YCTpOMCTBA U
YCIIOBUS UX
0e301IacHOTO
MIPUMCHCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cf02e

36

37

I'panuwbl
MPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHHWKH.
[Toctynater
crnernuaibHOM
TEOpUHU
OTHOCHUTEIBHOC
TH

OTHOCHUTENBHOC
Thb
OJIHOBPEMEHHOC
TH. 3aMeJIEHHNE
BPEMEHU U
COKpaIieHue
JUTAHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cf862

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocfa42

38

OHeprus u
UMITYJIbC
PENATUBUCTCKO

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
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40

M YacTHIIBI.
CBs13b Macchl ¢
SHEprueu u
UMITYJIbCOM.
DHeprusi NoKos

KoHntposbHas
paborta
«OnTHKa.
OCHOBEI
CIelranbHON
TEOPHUH
OTHOCHTEILHOC
TH»

@DOTOHBI.
dopmyia
[Inanka.
OHeprus u
HUMITYJIbC
¢doToHa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfel6

41

OtkpbITHE U
UCCIIEIOBaHHE
dboTorddexkra.
Omeiter A. T
CroneroBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKOHBI
dboTorddexkra.
YpaBHeHue
OHHIITEHRHA I
dboTtorddexra.
«Kpachnas
TpaHUIa»
doroaddexra

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d015e

43

JaBnenne
cBera. ONbITEH
I1. H. JIeGenena.
XHUMHUYECKOE
JICHCTBUE CBETa

bubnmoreka [JOK
https://m.edsoo.ru/ff
0d04a6

44

Texuuueckue
YCTpOMCTBA U
MPaKTHUYECKOE
MIPUMECHCHHE:
(hOTOAIIEMEHT,
dboTonaTuuk,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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COJIHEYHAs
Oarapes,
CBETOIMOJ

Pemenune 3amaq

10 TeMe bu6mmoreka [IOK
45 «INIEMEHTBI https://m.edsoo.ru/ff
KBaHTOBOM 0d0302
OIITHKH
Moaens aroma
TomcoHa.
OnbIThI
Pesepdopaa no bubnnorexa [JOK
46 PACCESHUIO O- https://m.edsoo.ru/ff
0d091a
YacTHII.
[limanerapnas
MOJIETIb aTOMa
[MocTynats bubauroreka [IOK
47 Bopa https://m.edsoo.ru/ff
OdOafa
N3znyuenne u
TTOTJIONICHHUE
¢$boTOHOB IpU
nepexojie aToMa bubmuoreka [JOK
48 C OJTHOTO https://m.edsoo.ru/ff
0OdOafa
YPOBHSI SHEPTUU
Ha JIPYTOM.
Bunel criekTpos
BoaHoBEIE
CBOICTBa
yacTull. BoaHbI
ne bporns.
Kopmyckynsipao bu6mmoreka [IOK
49 -BOJTHOBOIA https://m.edsoo.ru/ff
0dOca8
Ty aJii3M.
CrnoHTaHHOE U
BBIHYKJICHHOE
U3IIy4eHUE
OTKpbITHE
paaO0aKTUBHOC
TH. ONBITHI bubmuorexa [JOK
50 Pesepdopaa mo https://m.edsoo.ru/ff
0dofd2
ONpEICICHUIO

cocTaBa



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
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PaaOAKTUBHOT
0 W3IIy4eHUus

o1

52

CBoiicTBa
anbda-, 6era-,
raMma-
U3ITy4eHUSI.
Bausaue
PaIMOaKTUBHOC
TH Ha JKUBBIE
OpraHU3MBbI

OTtkpbiTHE
MPOTOHA U
HEUTpOHA.
H3oTomel.
Anbda-pacnaz.
DNEeKTPOHHBIN U
ITO3UTPOHHBIN
Oera-pacra.
INamma-
U3Iy4YeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1162
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54

DOHeprus CBA3U
HYKJIOHOB B
sape. SAnepHbie
peaxuu.
SAnepusiit
peaxTop.
ITpob6nemsl,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE
aCTeKThI
SIIEPHOMN
SHEPreTHKU
OnemeHTapHbIe
YaCTHULIBI.
OTkpbITHE
MO3UTPOHA.
MeTtoap!
HaOII0ACHUS U
perucrpanuu
3JIEMEHTaPHBIX
YacTHULI.
Kpyrastii cton
«DyHnameHTan

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
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BHEIE
B3aUMOJICUCTBU
s1. EnnacTBO
buznveckoi
KapTUHBI MUPay

Bupg 3Bé3m1H0T0
HeoOa.
CosBe3nus,
SIPKUE 3BE3IBI,
IUIAHETHI, X
BUJIUMOE
JIBIKEHHE.
ConneuyHas
cHucTeMa

56

Connre.
ConHeuyHas
aKTHUBHOCTb.
HUctounuk
SHEPTUH
Connna u 3BE37

57

3BE3bI, NX
OCHOBHEIE
XapaKTEPUCTHUK
H. 3BE3 MBI
rJIaBHOM
IIOCIIeJOBATENIb
HOCTH.
Bnyrtpennee
CTPOCHUE 3BE3 .
CoBpeMeHHbIE
MpeACTaBICHUS
0
MIPOUCX 0K ICHHU
H U 3BOJIIOINHI
Connna u 38837

58

Mneunsiii [1yTs
— Hama
I'amakTuka.
ITomoxxenue u
JIBIJKCHHE
ConHia B
I'amaktuke.
I'amakTuky.




UYéEpHble AbIpHI B
Apax raJlakKTUK

59

60

Bcenennas.
Paz0eranne
raJIaKTHK.
Teopus
Bboapmoro
B3pbIBa.
PemukToBoe
U3JIyYCHHUE.
MeraranakTuka

Hepemennsie
POoOJIEMBI
aCTPOHOMUU

61

KoHntposbHas
pabora
«DNEeMEHTHI
aCTPOHOMUU U
acTpou3uKm»

62

O06o0maromuii
ypok. Ponb
¢bu3uku u
aCTPOHOMUU B
SKOHOMUYECKOM
)
TEXHOJIOTHYECK
O, cOMMaIbHOMN
M DTHYECKOH
chepax
JeSITEIbHOCTU
YyeJIoBeKa

63

O6006maromui
ypok. Posnb u
MeCTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU
KapTUHE MHpa

64

O06o0maromui
ypok. Ponb
¢buznyeckoi
TEOpHH B
¢dbopmupoBaHUU




MPEICTABICHUN
0 pusznueckou
KapTHHE MHpa

65

66

O6o06maromuit
ypok. Mecto
busnueckoi
KapTUHBI MUDA B
oO1eM psagy
COBpPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MPEICTABICHUI
0 MpUpPOJIe
Pe3epBHbIi
YPOK.
MarunuTtHoe
ToJIe.
DNeKTpOMarHuT
Hast UHAYKIHS

67

PesepBHbIit
ypok. OnTuka.
OcHOBBI
CIIEHAIBHOMN
TEOpHUH
OTHOCHUTEIIbHOC
™

68

Pesepnslii ypok.
KBanToBas
¢bu3uka.
DneMeHThI
aCTPOHOMHUU U
acTpo(U3UKH

bubnmnoreka [JOK
https://m.edsoo.ru/ff
0d1784

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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