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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOT0 YpOBHS Ha ypOBHE CPEAHETO OOIIETO
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUU K pe3yibTaTaMm
OCBOCHHMsSI OCHOBHOHM 00pa3oBaTeIbHOW MporpaMmsl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yué€roM (enepanbHOW paboyell HporpaMMmbl BOCIUTAHUSA U
KOHIIETIINK TpenofaBaHus ydeOHoro npeamera «Dusmuka» B 00pa3zoBaTeNbHBIX
OpraHu3auax Pocculickon Oenepanuu, peATU3yIOLINX OCHOBHBIE
oOpa3oBaresbHbIe MPOTPAMMBI.

Copepxkanue mnporpaMMmbl MO (U3MKE HAMpaBlieHO Ha (GOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByeTr TpeboBanmsim DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yJIbTaTaM
OOy4eHHs, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTb peaU3allMU MEXKIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAy4YHbIMM Y4e€OHbIMU TNpenMeramu. B Hel
OTIPEMETSAIOTCS OCHOBHBIC LM M3Y4YeHHUS (PU3UKH HA YPOBHE CPEAHETO OOIIEro
o0pa3oBaHus, IJIAHUPYEMbIE PE3YyJIbTaTbl OCBOCHMS Kypca (PU3WKH: JIMYHOCTHBIE,
MeTarpeJIMEeTHbIE, TPeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma no ¢u3nKe BKIIOYAET:

e TUIAHHPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIEC PE3YJIbTATHI [0 roJIaM O0yUEHUS;

e coJiepxkaHue yueOHoro npeamera « Ousukay mo rogaM oO0y4eHHsl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyHas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyxaronieM Mupe. IIIKonbHbIN Kypc (PU3UKHU — CHCTEMOOOPa3yOIHii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKHUE 3aKOHBI
JeXKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusmyeckoir reorpadueir W actpoHomuen. Vcmonb3oBaHME W aKTUBHOE
OpUMEHEeHHEe (U3MYECKUX 3HAHUM  OmNpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYEHUSI HOBBIX MAaTepuajioB C 33JaHHbIMH CBOMCTBAMU M JPYTHUX.
W3yuyenne ¢u3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYaronuxcsi, B (OpMUpPOBAHUE YMEHHU NPUMEHSThH
HAyYHBIA METOJI MO3HAHUS MPHU BHIOJHEHUHU UMU YUEOHBIX HCCIIEOBAaHUM.

B ocHOBY kypca (usuku Ui ypoOBHS CpeaHEro ooOiero oOpa3oBaHUS
MOJIOKEH pAN HWIEH, KOTOpPhIE MOKHO paccMaTpuBaThb KakK HPUHUUIIBI €ro
MOCTPOCHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3HKU
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBusercs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
HoJje.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukun ¢ pa3BuTHEM oOOmIecTBa, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U dKOJOTMUYECKUMHU MTPOOIEMaAMHU.

Hoess npuxnaonoit  umanpasnennHocmu. Kypc @usuku mnpenmnonaraet
3HaKOMCTBO C LIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTMYECKHMX MPHIOKEHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEICHUS SJIEMEHTOB
COJEpKaHUS, IMOCBAMIEHHBIX HKOJIOTMYECKUM MpodjIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTHH, a TakkKe OOCYKIECHMs
po0JIeM pallMOHATIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (pusmdeckue Teopuu (GOpMUPOBAHHUE MPECTABIECHUN O
CTPYKType MOCTpoeHus: GU3NYECKoil Teopun, poiu (GpyHIaMEHTaIbHBIX 3aKOHOB U
IOPUHIMIOB B  COBPEMEHHBIX MPEIACTAaBICHUAX O MpUpOJE, TpaHHULAX
OPUMEHUMOCTH TEOpUH, JJI1 OIMCAHMS €CTECTBEHHO-HAayYHbIX SIBICHUU W
MIPOIIECCOB).

CHCTEMHO-ACSITENBHOCTHBIN MOAX0J B Kypce (DU3UKHU peanu3yeTcsl Ipeke
BCEro 3a CYET OpPraHM3alllU 3KCIEPUMEHTAIBHON JEeSATEbHOCTH O0YyYarolUXCH.
Jis  6a3oBOoro ypoBHs Kypca (U3MKM — 3TO MCHOJIb30BAaHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpATOPHBIX padoT,
KOTOpBIE B MporpaMMe no (pusmke 0ObeIWHEHBI B OOLIUI CIHCOK yYEHUYECKUX
MpaKTUYeCKux padoT. Brifenenne B ykazaHHOM mepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS YYaCTHUKAMHU
0o0pa3oBaTeapbHOrO Ipolecca HCXOAs U3 OCOOEHHOCTEH IUIAaHWPOBAHUA U
ocHauleHust kaOuHera ¢Qusuku. Ilpu »53TOM oOOecmeumBaeTcss OBIAJCHUE
OOyYarOIIMMUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHMS, HCCIIEOBAaHUS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

Bonbuioe BHUMaHME YAENAETCS PELIEHUI0 pPacu€THBIX M KayeCTBEHHbIX
3anay. [Ipu 3TOM U1t pacyE€THBIX 3a7a4y MPUOPUTETOM SIBIISIIOTCS 3aJa4dl C SBHO
3aJJaHHON (PM3HYECKON MOJENbIO, TO3BOJISIFOLINE NPUMEHSITh U3yYECHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pasfeia Kypca, TaKk W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3neioB. J[s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aaHUS Ha
oOBsICHEeHWE TPOTEeKaHUs (U3MUECKUX SBICHUW W TIPOIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyromue BbIOOpa (U3UYECKON MOJEHH ISl CUTYaIllud TPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOecrledeHHI0 ydeOHOro mpoliecca 0a3oBbId YpPOBEHb Kypca
(GbU3UKN HA YPOBHE CpeHEro 00IIero o0pa3oBaHusl T0HKEH U3yUaThCsl B YCIOBUSIX
MpeIMETHOTO0 KaOuHeTa (M3WKKA WIH B YCIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKiIAa. B kabuHeTe (U3UKK MOJDKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHWE JUIsl BBHINOJHEHUS YKA3aHHBIX B
nporpaMme 1o GU3NKe YICHHUYECKUX MPAKTHYECKUX padOT M JEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCTpanmonHoe obopyaoBanue (GopMuUpyeTcsi B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHOM  JOCTaTOYHOCTH ©  O0OECIeYMBaeT TOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KITIOUEBBIX JEMOHCTpPAlUNA IS
UCCJIEIOBAHMUSI  M3Y4YaE€MbIX  SIBIIGHUM W  MPOLECCOB, OMIMPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHEHUH.

JlaGopaTopHoe 00OpymOBaHHWE UISI YYCHHUECKHX MPAKTHICCKUX padoT
dbopMupyeTCs B BUJE TEMAaTHYECKUX KOMIUICKTOB M 00ECIeunBacTCs B pacuéTe
OJTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JOKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHUJI€ LIU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMM LIETISIMU U3YUYEHUSI GUBHUKHU B 00I1IEM 00pa30BAHUU SBIISIOTCS:

o (opmupoBaHue wuHTEpeca W CTpEeMJICHUS OOYYArONIUXCS K HAYYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTUE HMX HMHTEIJIEKTYaIbHBIX U TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATELCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HU3y4YeHUS
OCHOB CTPOCHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMeHUU OOBSACHATH SBICHUS C HCIOJIb30BAaHUEM
(bU3NYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHme mpeaCTaBICHUN O PO (PUUKH IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX Iiesiei 00ecrieunBaeTCsl PEIIeHUEeM CIEAYIOIMX 3a/1ad B

Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CPETHETO O0IIero oopa3oBaHus:
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e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acTPODHU3UKH;

e (opmupoBaHuMe yMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHUS IS
oOBbsicHeHUs (U3WYECKUX SBIECHUW B TPUPOJAE € IS  TPHUHITHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIICHUS pa3IWYHBIX 3aJad C SIBHO 33JaHHOU
(¢u3nuecKkol MOAENbI0, 3aJad, MOJIPAa3yMEBAIOIIMNX CAMOCTOATEIBHOE
co3fanue PU3NIECKO MOJICIH, aJIeKBAaTHON yCIOBUSIM 33J1a4H;

e TMOHUMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEIACHUS
(GU3NYECKNX SKCIEPUMEHTOB, aHAIN3a M HHTEPIpPETAuu UHGOpPMAIIHH,
OIPEJEJICHHS] IOCTOBEPHOCTHU MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM /I Pa3BUTHS YMEHUHN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha usyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

B nporpamme mo (Qusuke omnpeneneH MepeyeHb JIA0OPATOPHBIX U
MPaKTUYECKUX padoT.
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COJAEPKXAHME OBYYEHUA
10 KVIACC

Pa3znen 1. ®u3nka u MeTOIbI HAYYHOI'O O3HAHUS

®usnka — Hayka o mpupone. HayuHble MeTOABI MO3HAHUS OKPY>KAIOILLIETO
mupa. Ponp JSKcrepuMeHTa MW TEOPUM B IPOLECCE TO3HAHMUS TNPUPOIBI.
DKCepUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3MUeCKUX SBICHUN U mpoueccoB. HayuHble rUmoTesbl.
dusnueckre 3aKOoHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUSL.

Ponb m mMecTto Qu3uku B (OPMHUPOBAHMK COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKON IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBsle M LHU(PPOBBIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIC
JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmwkeHHe. OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBHIKCHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemetienne, CKOpPOCTh (CpeHsAs] CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepUalibHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOPAHMHAT.
CroxeHue rnepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrKeHue. I 'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPE€HHUs, MNYyTH U TEpeMEIICHUS
MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBoOoaHOE MmajicHue. Y CKOpeHHe CBOOOIHOTO TTaJICHUSI.

KpuBonuueitHoe  nBwxeHuWe. JI[BUkKeHWE  MaTepualbHOM TOYKHA 1O
OKPY>KHOCTH C MOCTOSHHOW MO MOJAYJIKO CKOPOCTBHIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIrHOE yCKOpPEHHE.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIHUIOMETP,
JIBU>KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JIBIDKCHUSL.

[IpeobpazoBaHue IBMKEHUHN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaOnronenve ABUKEHHS Tea, OPOIIEHHOTO MOJ YTJIOM K TOPU3OHTY M
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTy npu JBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbomul

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXAY MyTAMH, MNPOWJICHHBIMU TEJIOM 3a
MOCJIEA0OBATENbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHM IIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenue nBUKeHUS Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipyaiun  otHOocuTensbHOCTM  l'amumes.  IlepBeii  3akoH  HproToHa.
NuepruanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akoH HerotoHa
JUI MAaTEPUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenust (mokos, ckoiabxeHus:, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJMBKEHUS U Cuiia TpeHus mokos. Koaddunuent tpeHus.
Cuita conpoTUBIIEHUS IPU IBUKEHUU TEJIA B dKUJKOCTH WIIU Ta3e.

[TocTtynarenbHOE U BpaliaTeibHOE JBHKEHUE aOCOMIOTHO TBEPIOTO TENa.

MOMEHT CuJlbl OTHOCUTEIIBHO OCH BpauleHus. llneuo cumnbl. YcnoBus
paBHOBECUS TBEPAOIO Tea.

TexHudeckne yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOJIINUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUUU.

CpaBHeHME MacC B3aUMOJICMCTBYIOLIUX TE.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NMOABEME U MTAJICHUH.

CpaBHEeHUME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHUS TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3yuyenue ABKEeHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT ux aehopmaiuu.
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HccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHMUS.

Tema 3. 3aKkonvl coxXpanenus 6 MexaHuke

NMnynbc MartepualibHOW TOYKH (Tena), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbec CHIIBI U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE IABMKECHHUE.

Pabota cuibl. MOIITHOCTH CHUJIBI.

Kunernueckass ’Heprusi MaTepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[TorennumanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
neopMUpOBaHHONW  MpyXkuHBL.  [loTeHIManpHass SHEpPrusi Tela  BOJIU3H
MMOBEPXHOCTH 3EMJIH.

[loTeHUMabHBIE W HEMNOTEHUUAJIbHBIE  CHJIBI. Csi3b  paboOTHI
HEMOTCHIUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpoOMCTBA M NPAKTHUUECKOE NPUMEHEHHUE: BOJOMET, KOIED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTrBHOE IBMKEHUE.

[lepexona MOTEHIMAIBHOM SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

UccnenoBanue cBsizu pabOTHI CUIIBI ¢ U3BMEHEHHEM MEXaHMUYECKON SHEepPruu
TeJIa Ha IPUMEPE PACTSKECHUS PE3UHOBOTO KIyTa.

Paznen 3. Mogiekyasipuasi pu3uka u TepMOAUHAMHMKA

Tema 1. Ocno6vl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPUU M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapaktep IBIKEHHUS U
B3aMMOJICMCTBUSL 4YacTHUI[ BellecTBa. Monenn CTpOEHUs Tra3oB, MXKUJIKOCTEH H
TBEPJIBIX TEJT U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosekys. KonnyecTso Bemectsa. [locTtosinaas ABoranpo.

TennoBoe paBHoBecue. TemmnepaTypa u e€ usmepenue. lllkama temmnepaTtyp
Llenbcus.

Mopnenes  uupeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HJACalbHOrO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEeIUIOBOro MABMXKEHUs vactul rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa—KiamnenpoHa.
3akoH JlanbroHa. M30mponeccsl B HI€aJbHOM ra3e ¢ NOCTOSHHBIM KOJWYECTBOM
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BenlecTBa. ['paduueckoe npencTaBlIeHHE H3OMPOLIECCOB: HM30TEPMaA, H30X0pa,
n3obapa.

TexHudeckue yCTpoOWCTBA M MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTtp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OpTaHUYECKUX COCTUHEHUN.

OnpiThl 0 AUPGY3UH KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO ABUKCHHUS.

Mogenb onbita LlTepHa.

OnbIThl, JTIOKa3bIBAOIIUE CYILIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJEHUCTBUSL.

Monens, miuTroCTpUpyomias Ipupoay AaBiI€HHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HJACAIbHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii axcnepumenm, nabopamopnvie pabomoi

OmnpeneneHue mMacchl BO3ayXa B KJIAaCCHOW KOMHAT€ Ha OCHOBE HM3MEpPEHMIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMH COCTOSIHUS pa3peKeHHOIO
rasa.

Tema 2. Ocnosvlt mepmoouHamuKu

TepMmoanHamMuueckass cucreMa. BHYTpeHHss 3Heprus TEpMOAMHAMUYECKON
CUCTEMBI U crioco0bl €€ n3meHeHus. KonuuectBo TemioTel U padota. BHyTpeHHss
SHEprus  OJAHOATOMHOTO  WJACaJbHOrO  raza.  Buuabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3IIydeHHUE. Y IenbHas TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEII0Th NpH TEIIIONEepeIaye.

[Tonsitue 006 amuabatHoMm tmporecce. llepBhiii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHMKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akoH TepmoaunHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJIE.

TeroBple  MammHbl.  [I[pyHOMOBI  OEWCTBHS — TEIUIOBBIX — MAILIMH.
[IpeoOpa3zoBanus SHEpPrUM B TEIJIOBbIX MamnMHax. Kod(p@uUIUEeHT Moie3HOro
nevctBug TerioBol mamwuHbl. [ukn KapHo u ero ko3¢ @UIMEHT MOJI€3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKHU.

TexHuyeckue yCTpPOMCTBA H NPAKTUYECKOE NPUMEHEHHWE: JBUTATEelb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu
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N3meHeHre BHYTPEHHEW HSHEpPruM Tejla MPU COBEPIIECHUU PaOOThI: BBLIET
npoOku u3 OYyTBUIKM TOJA JACHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3MeHeHne BHYTPEHHEH SHEepruu (TeMIlepaTyphbl) Tela MpHU TeIIonepeaaye.

OnpIT 1Mo anauabaTHOMY pPACHIMPEHHI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsI BHYTPEHHETO CTOpaHus, PEaKTUBHOTO
JIBUTATEJISI.

Tema 3. Azpecamuvie cocmoanusn eeugecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u KoHjeHcarusi. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHslli mnap. YaenbHas TEILIOTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUSI OT JABJICHHUS.

TBépnoe teno. Kpucramnmuueckue u amopgHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiyioB. Kuakue kpuctaibl. CoBpeMmeHHbIe Marepuaibl. [lnaBieHue u
KpUcTaJiu3anus. Y ieiapHas TermioTa miasienus. Cyonumanus.

YpaBHeHuUe TEIIoBOro OanaHca.

TexHu4eckrue YCTpPOMCTBA U TMPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU IMOIYUYECHHUS] COBPEMEHHBIX MaTEpPHUaioB, B
TOM YHCJIE HAHOMATEPHUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIIAXKHOCTH.

HaOmroieHrie HarpeBaHus U IJIaBJICHUSI KPUCTAIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTaJIoB.

Yuenuuecxuii sxcnepumenm, 1abopamopuule pabomol

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pasnen 4. DinekTpoauHamMuKa

Tema 1. Inekmpocmamuka

OnekTpu3anust Tel. OJEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUYECKHX
3apanoB. [IpOBOIHMKM, IOUANEKTPUKU W MOJIYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsIa.

B3anmonerictBue 3apsaaoB. 3akoH Kysona. ToueuyHbI 3eKTpUUECKU 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh  3yiekTpuueckoro mnois. [IpuHoun
CYIEPIO3ULIUM IIEKTPUUYECKUX MOJeH. JIMHUM HanpsKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anektpoctatmdyeckoro  mons.  [lorennman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUANEKTPUKU B DIJIEKTPOCTATHUYECKOM  IIOJIE.
JuanexTpruyeckas MpOHULIAEMOCTb.
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OnekTpoeMKOCTh. KoHeHcaTop. DIeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOPa.
DHeprus 3apsLKEHHOTO KOHAEH caTopa.

TexHuyeckre yCTpoHCTBA M NPAKTHUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHYECKass 3allluTa, 3a3eMIJICHHE D3JIEKTPONpHUOOpOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ MPUHIMI JEUCTBUS JJIEKTPOMETPA.

BzaumonencTBre HA3IEKTPU30BAHHBIX TEII.

DIEKTPUUECKOE TI0JIC 3aPSAKEHHBIX TEl.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DneKkTpocTaThuueckas 3amuTa.

JIM3IIEKTPUKU B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, nabopamopmsvie pabonvl

N3mepeHnne aneKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUdA TOK. YCIOBHUSL CYILIECTBOBAHUS DSJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon Oma 11 yyacTka LETH.

DNEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COMPOTUBJIECHUE BEIECTBA.
ITocnenoBaTenpHOE, MapauIENbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

PabGora nanekrpuyeckoro Toka. 3akoH Jlxoymns—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axon Oma juist MOTHOM (3aMKHYTOM) JIeKTpruyeckoi 1ienu. KopoTkoe 3ambikaHue.

DOneKkTpoHHasT  MPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DnekTpudeckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBOIHHKHY. CobOcTBeHHas 151 MIpUMECHAas MIPOBOAUMOCTD
noJIynpoBoIHUKOB. CBoicTBa p—n-niepexoaa. [1omynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  pacilaBaX  DJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAs TUCCOUMAIUS. DIEKTPOIIU3.

DJNIeKTpUUYeCcKuii TOK B razax. CaMOCTOSTENbHBIM W HECAMOCTOSITEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHnueckue yCTpOMCTBA W NPAKTHYECKOE NPUMEHEHHUE. aMIEpPMETD,
BOJITMETP, PEOCTaT, HCTOUYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
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AIEKTPOOCBETUTEINbHBIEC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN AUO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TOTYTPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIPSIAKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS LHWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TIJIOIA/IN TTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CmenaHHoe COeIMHEHNE MMPOBOHUKOB.

[Ipsmoe wu3MepeHHne BIeKTpoABMKYyIIeW cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJNIOB OT TEMIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psia U IPOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

N3ydeHne CMEMaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHue 3JIeKTpOABMKYIIEH CHIIbl MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snexrposusza.

MexnpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCylIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKHU,
Ouonoruu, XUMUM, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsmusi, CBSI3aHHbIE C M3yUYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHWE, HAy4yHBIM (akT, rumore3a, puznueckas BeIWYWHA, 3aKOH,
Teopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, JWHEWHas (QyHKIHS,
napabona, rurnepOosna, ux rpa¢uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U X MIPOECKLUH HA OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEII000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, JKUIKOCTEH H
ra3oB, JJEKTPUYECKHE CBOWMCTBA METAJUIOB, AJEKTPOJIUTHUYECKAS AUCCOLMALINS,
raJibBaHHKA.

l'eoepaghus: B1axXHOCTH BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUU C HCIOJIH30BAaHUEM MEXaHH3MOB,
Y4ET TpPEHHS] B TEXHUKE, MOJIIMIHUKHA, HCIIOJb30BAHUE 3aKOHA COXPaHEHUs
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UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JApPYIHE), JBUraTelb BHYTPEHHEIO
CropaHusi, mapoBasi TypOrHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHsS] COBPEMEHHBIX MATEPHAIOB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, AIEKTPOHArPEBATEIbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe noye. I1eKmMpoOMaZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHWTBL.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM uWHAyKuud. I[IpuHomn cynepro3uuuu
MAarHUTHBIX noyied. JIMHUM MarHuTHOM WHAYKIWH. KapTuHa JIMHWM MarHUTHOM
WHIYKIUH TOJISI HOCTOSHHBIX MAarHUTOB.

MarnutHOE 1TIOJIE TNPOBOJHMKA C TOKOM. KapTMHa JnMHWNA WHIYKIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOrO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIKH ¢ TOKOoM. OnbIT Jpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOJTyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MoJly/ib U HanpaByieHUe. JIBUKeHUE 3apsyKeHHOM YaCTHUIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabota cuibl JlopeHna.

SlBiieHue 2NEKTpOMarHUTHOW WHAYKUUH. [lOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJEKTPOJBIKYILAs CWiIa WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
uHaykuu @apazes.

BuxpeBoe anekTpuyeckoe Imoje. ODIEKTPOABMKYILAS CHJIA HWHAYKUHU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

ITpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKIMHU. OJEKTPOJBIKYILAs  Ccujia
CaMOMHAYKIUH.

DHeprusi MAarHUTHOT'O TIOJIST KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TIOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TIOJIEM.

JlvHUM UHAYKIMYA MarHUTHOTO MOJIAL.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.
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Cuna Amrmepa.

[evictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME ANTEKTPOMArHUTHON UHIYKIWH.

ITpaBuino Jlenna.

3aBUCUMOCTh 3JICKTPOJBIKYILEH CUJIbI MHIYKIIUU OT CKOPOCTH HM3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBiieHUE CaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabonivl

N3ydeHre MarHUTHOTO TOJISL KaTYIIKU C TOKOM.

HccnenoBanne 1eMCTBUS TOCTOSHHOIO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIWH.

Pa3nen 5. Kosebanus u BoJITHEBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€0AHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXuHHBIN MasgTHUK. MaTeMaTH4YeCKUHA MASTHUK. YPaBHEHUE TapMOHUYECKUX
koJjebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

Konebarensubrit  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KoJieOaHUS B
UJICATBHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXKIy MEXaHUYeCKUMU U
AIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPI'UM B UJEaTLHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux kKojieOaHUsX. BeIHYX/I€eHHBIE MEXaHUYECKUE
koJniebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpii TOK. CHUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE DIEKTPUUECKON
SHEPruu. JKOJIOTUUECKUE PUCKHU TMPHU MPOU3BOJICTBE 3JEKTpodHepruu. KynbTypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHndeckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CUCTEMBI (MIPY>KUHHBIN WU
MaTeMaTUYECKU MasiTHUK).

Hab6mronenne 3aryxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE PTIEKTPOMArHUTHBIE KOJICOaHMUSI.
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OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHc mpu MOCIENOBATEIBHOM COEAUHEHWH PE3UCTOpa, KATYIIKH
MHIYKTUBHOCTU U KOHJIEHCATOPA.

Mogenp TMHUY 3JIEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomol

HccnenoBanue 3aBUCMMOCTH TEpHUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNHbBLE 60JIHbL

MexaHuueckue BOJHBI, ycCiIoBUs pacnpoctpaneHus. llepuoa. CkopocThb
pacnpoCTpaHeHusT W JUIMHA BOJHBL [lomepeuHble W MPOTOIBHBIE BOJIHBL.
HuTtepdepenims u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3Ty4YE€HUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuenrtanus BektropoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HWE, MPETOMIICHHUE, TOJsApu3anus, Judpakiys,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTPOMArHUTHBIX BOJH. [IprMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUMTBI paguOCBsI3U U TelleBUAeHUA. Paaronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHECHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U PaCIPOCTPAHCHHE MMOMIEPEUYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenune oTpaxkeHus: U MPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nntepdepenium u nudpakiuni MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnroieHnre CBSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOICTB AIIEKTPOMATHUTHBIX BOJIH: OTpa)kKEHUE,
npesioMJIeHUE, Noaspu3auus, Judpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpruueckass ontuka. [IpsMonMHENHOE pacpOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. Jlyd cBera. ToueyHbli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenne n3o0pakeHuii B
IIJIOCKOM 3€pKaje.
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[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIFOTHBIN MOKa3aTelb
npenoMiieHusa. IlomHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbI yros MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. ClioxHbBIN cocTaB Oenoro ceta. L[Ber.

CobOuparomie W pacceuBaronige JuH3bl. ToHkas JuH3a. DOKycHOe
pacCTOSIHME W ONTHYECKas cuia TOHKOW JuH3bL [locTpoeHune u3o0paxkeHUi B
coOuparoux U paccerBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenesbl (PUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

BonnoBast ontuka. Wurtepdepenuuss cera. KorepeHTHbIE HCTOYHHUKH.
YcnoBusi HaOMIOMEHWS MAaKCUMyMOB W MHHHMYMOB B WHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAakKCMMYMOB TMpU MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
JU(PAKLMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOI, BOJOKOHHAas
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE M IPEJIOMIICHHE CBETA.
Onrtuueckue npuOOpBkL.

[lonHOE BHYTpeHHEE OTpakeHue. Moienb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKomna.

Hao6monenne narepdepeHIu cBeTa.

Habmonenne nudpakiuu cBera.

HaGmonenue nucnepcuu cBera.

[TomyyeHune cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEMIETKH.

HabGmronenue nonsipu3aliuu cBeTa.

Yuenuueckuii oxcnepumenm, n1abopamopnusie pabomuwl

N3mepeHne nokazareiis NpeaoMIICHUs CTEKIA.

HccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIHAJIbHOM TEOPUU OTHOCHTEIbHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocrynarel
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEITHA.
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OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILICHUE
JUTAHEL.
DHEpPrusi ¥ UMITYJIbC PEJISITABUCTCKON YaCTHUIIBI.

CBs13b MacChl C YHEPTUEN U UMITYILCOM PESITABUCTCKON YaCTHUIIbI. DHEPIrus
ITOKOS.

Paznen 7. KBanroBas puszuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u s3HEprun GOTOHA C €70 YACTOTON. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccienoBanue pororpdexra. OnbiTel A. I'. CroneToBa. 3aKoHbI
dbotorpdexra. YpaBuenune DiinmTerHa s poroaddexra. «KpacHas rpanuiia»
dboTtoaddekra.

Jasnenue ceera. Onwitel I1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, CoTHEUHAas 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeTHETo poTodddexTa.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHII.
[Inanerapnas mozgens aroma. llocrynatel bopa. M3nydenwe u MOIJIOILIECHHE
(GbOTOHOB TpU TEpexojie aToMa C OJHOTO YpPOBHA JHEPruu Ha Apyrou. Buwi
cnekTpoB. CIEKTp YPOBHEW HEPTrUU aTOMa BOJOPO/IA.

BonHoBeIie cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckynspHo-BOITHOBOM
Jyaaus3M.

CIHIOHTaHHOE U BBIHYKJICHHOE U3JIy4YEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeRYaThIX CIIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HaOmroienre nuHenyaToro CekTpa.
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Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiTel  Pesepdopaa 1mo  ompeaeneHur0  cocTaBa
paaroakTUBHOTO wm3iydeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HelTpoHa. Hyknonnas mopens snpa I'eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio aapa. M30Tormsl.

Anbda-pacnaz. OIEKTPOHHBI U TO3WUTPOHHBIM Oera-pacman. [amma-
U3Ty4eHHe. 3aKOH paJIMOaKTUBHOIO pacaja.

OHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. Jlepext maccel sapa.

S nepHble peakunu. JleneHrne u CUHTES sIEp.

SAnepnwnii peaktop. Tepmosinepnsiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHbIe YaCTULbl. OTKPBITUE MTO3UTPOHA.

MeTtob1 HaOIOIEHNS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyH1aMeHTaIbHbIE B3aUMOCHCTBUA. ENMHCTBO (hU3MYECKOM KapTUHBI MUDA.

TexHuyeckue yCcTponcTBa U MPAKTHUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, snepHsiii peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnenoBanne TpekoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKHU

Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3aus, spKuUe 3BE3NBI, IUIAHETHI, UX BHIAMMOC
JIBIDKEHUE.

ConHeyHas cucrema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/71bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpamMma «CHeKTpajdbHBIM Kjlacc —
CBETUMOCTB». 3BE3JBI TJIABHOM I1OCJIEAOBATEIbHOCTH. 3aBHUCHUMOCTH «Macca —
CBETUMOCTbY» JJId 3BE31l TJIABHOM IOCJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHHUS O MPOUCXOXKACHUHU U 3BoMonnn CoyHIA U
3BE311. DTaIbl )KU3HU 3BE3 .

Mineunbiii IlyTe — Hama I'amaktuka. Ilomoxxenwe u nBwxeHue CoJiHIa B
lNanaktuke. Tumnsl ramakTuk. PaguoranakTukyu v kBasapbl. YEpHBIE NBIPHI B sIpax
rajlJakTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06ia. Paz0eranue rajiakTuk.
Teopus bosnbuioro B3peiBa. PeIMKTOBOE U3TydYeHHE.
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MacitabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

HaOnronennsi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be31sa CeBEpHOIo MOIYIIAPUS U IPKUE 3BE3/bI.

O600maromee NOBTOpeHuE

Ponr ¢u3ukn u acTpoHOMHH B DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOH cepax eaTenTbHOCTH YeI0BeKa, poJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAay4YHOU KapTHHE MUpPA, POJIb (PU3NUECKON TEOPHH
B (OpPMHUPOBAHMM TMPEACTABICHUM O (PU3NUYECKOW KapTUHE MHUpPA, MECTO
(bu3nYecKol KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsmusi, CBS3aHHBIE C U3YUYCHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPECHHE.

Mamemamuka: pelIeHHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCU KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKU TMOJ00US TPEYyroJibHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupojne, KoseOaTeabHbIC
JBH)KCHUS B )KMBOM MPHUPOJE, ONITHYECKUE SIBJICHUS B KUBOW NPUPOJE, AEHCTBHE
pajvaluy Ha )KUBbIC OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM PEHIETKH, CIEKTPAIbHBIN
aHau3.

l'eoepaghua: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, TMPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonoeus: IJHHUM DBJIEKTpOINEpeNady, TEHEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHMOHHASA I€Yb, pajap, PaauONpPUEMHUK, TEIECBU3OP,
anteHHa, tenedon, CBU-neub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAsi OMNTHKA,
coJiHeYHas 6arapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAA

OcBoenne ydeOHoro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpa3zoBaHus (0a30BbI YPOBEHb) JOJKHO O0ECHEUHUTH JOCTHKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « Ou3nKa» AOJKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIUEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlu{, TO3UTUBHBIX BHYTPEHHUX  YyOEXJEHUN, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITa M OMbITA JICSITEILHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJILHOM JICSITEIHHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHUS:

c(hOpMUPOBAHHOCTh IPAKAAHCKOM MO3UITMN 00YUYaOIIETOCs KaK aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKMX  T'YMaHUCTHYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEPECAX TPaKJAHCKOTO
oOl1ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpPraHU3aIlNH;

YMEHHE B3alMOJICCTBOBATH C COIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM ESITEIIbHOCTH;

2) NIaTpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN rpaXkJaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA,;

IIEHHOCTHOE OTHOIIIEHHWE K T'OCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OILICHWBATh CHUTYaIlMI0O M IPUHUMATh OCO3HAHHBIC DPEIICHHS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1ICHHOCTHU, B TOM YHUCJIC B
JEATeIbHOCTU YUEHOTO;

OCO3HAHUE JUYHOTO BKJIAJla B TOCTPOCHUE YCTOMYUBOTO Oy AyIIEro;

4) 3cTEeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIICHNE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOTO TBOPYECTRA,
NpuUcyIiero Gu3nyecko Hayke;
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S) Tpy10BOr0 BOCIIUTAHMS:

UHTEpeC K pa3inu4HbiM cdepaM NpodhecCHOHAIBHOW NESITeIHbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PUBMKON M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) ’K0JI0rH4eCcKOro BOCIIMTaHUA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPhl, OCO3HAHWE TJIOOATHLHOTO
XapakTepa SKOJOTUYECKUX MPOoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJI€ HA OCHOBE
3HAHUS LEJIEH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpEeHHEe OIbITa JESATENBHOCTH HKOJIOTUYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HU3UIECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHON [IeITEeIbHOCTH, TOTOBHOCTh B MpOLIECCe
u3ydeHus: (U3MKA  OCYIIECTBISATh  MPOEKTHYID M HCCIEIOBATEIBCKYIO
JEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jjornueckue 1eMCTBHUA:
CaMOCTOATENILHO  (OpPMYJIMpOBaTh W aKTyaJu3UpoOBaTh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh 1EJN JESITEIbHOCTH, 3aJaBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHXKEHUS;
BBIABJISIT  3aKOHOMEPHOCTM W MPOTUBOPEUYUS B  PacCMaTPUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3pabatrbiBaTh IJIAaH PEIICHUs TPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOIINXCS
MAaTEPHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSAX  PEAJBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHUE ITPU PEIICHUH )KU3HEHHBIX IIPOOJIEM.
ba3oBble uccienoBareibCKue AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU MOHATUSMHU WU METOAAMHU
bu3nyYecKoil HayKH;
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BJIa/IETh HaBBIKAMHU Y4EOHO-HCCIEA0BATEIHCKON U MPOEKTHON MEATEIBHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MIO3HAHUS;

BJIAQJE€Th BHUAAMU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEpIIPEeTalluY, MPeoOpPa30BaHUIO W MPUMEHEHHIO B Pa3IUYHBIX YUYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM Y4eOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH  IPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3y €€ pEelIeHUs, HAXOJUTh apryMEHTHl IS JOKa3aTelbCTBA
CBOMX YTBEp)KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3UpOBaTh IOJYYEHHBIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTesIbHOM
JeSITeIbHOCTH, B TOM YHCIIE IPU N3YYCHUH (DU3HUKY;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb TMEPEHOCUTh 3HAHHUA TO (U3MKE B MPAKTUYECKYI0 O0OJIacTh
KU3HEIEATEIIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, IPEIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHUS;

CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pabora ¢ undgopmanmueii:

BJIa/IETh HABBIKAMH MOIYYCHHUS WH(POPMALMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISITh IOUCK, AaHalu3,
CHUCTEMAaTU3alMI0 M WHTEPIPETAlni0 WH(GOPMALMU Pa3INYHbIX BHAOB U (PopM
IPECTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W  KOMMYHUKalIMOHHBIX
TEXHOJIOTMH B PELIEHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3a7ad ¢ CcoOMIoJieHHneM TpeOOBaHUW SProHOMHUKHU, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEPKaHUS B pa3IUuHbIX (opmarax c
y49€TOM Ha3HAYCHHSI MHPOPMAIUH U LIEICBOU ayJUTOPHH, BHIOMpPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS:
OCYIIECTBJIATH OOIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MJIMKTHBIX  CUTyallud W  CMATYaTh
KOH(JIUKTHI,
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Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIOJb30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MMOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHAHON M WHIUBHUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJbl COBMECTHBIX JIEUCTBUU C y4E€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEH KaXKI0I'0 YICHA KOJIJIEKTUBA;

IIPUHUMATh LEJIA COBMECTHOM  JIEITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JIEMCTBUS IO €€ JOCTHIKEHUIO: COCTAaBJISTH IUIAH JICWCTBUU,
pacrpesieNisaTh pPojii ¢ Y4€TOM MHEHHH YYaCTHUKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHOM padoThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKJOINO YyYaCTHUKA KOMAaHIbl B
OOIIMIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHUBATH HAEH C TO3UIHUU HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranu3anus:

CaMOCTOSITENTFHO OCYIIECTBISATh MO3HABATENbHYIO AESITENBHOCTh B 00JacTH
GU3UKK ¥ aCTPOHOMHHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOATENIBHO COCTABJIATh IJIAH PEIICHHsS] PACUETHBIX M KAaueCTBEHHBIX
3aJ1a4, TUIaH BBIOJIHEHUS MPAKTUYECKON Pa0dO0ThI C YUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacmupsITh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHI;

Jenatb OCO3HAHHBIA BBIOOpP, ApPryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a pElICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;,

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTE/UIEKT:

JIaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  [IO3HABATENbHOW  pediekcur Kak  OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJbTATOB U
OCHOBAaHMH;

UCIIOJIB30BaTh MPUEMBI PeIIEKCHH JIJIsl OLIEHKH CHUTYalluu, BRIOOpa BEPHOTO
pELIEHNS;
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YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHallu3e pe3yJIbTaToB
NeSITeTbHOCTH;

MPUHUMATH ce0s, TOHNMAasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPU aHAINW3E pPe3yIbTaTOB
NeSITeTbHOCTH;

MPU3HABATh CBOE TMPABO M MPABO APYTHUX HA OITHOKH.

B mporecce noCTHKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBbI
no ¢u3uKe s YPOBHS CpEAHEro oOIero oOpa3oBaHus Yy OOyYaromuxcs
COBEpIICHCTBYETCS IMOIMOHATLHBIH WHTEJUICKT, TIPEATOIar At
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHH€, BUACTh HANPaBICHUSI PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHWE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
OMOIMOHAJILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEeMJICHHE K JTOCTHKCHUIO eI U
yCcrnexy, ONTHMHU3M, WHHUIIMATHBHOCTH, YMEHHE IEHCTBOBAThH HMCXOAS W3 CBOMX
BO3MOKHOCTEH;

HMIMATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIIEHOE COCTOSTHUE
JIpYTHX, YYUTHIBAaTh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CHOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCThH BBHICTPAWBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TTPOSBIISITH HHTEPEC U Pa3peiiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATHBI

K koniy oOyuenuss B 10 kJiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKUM B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepuaibHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COMIOTHO TBEPAOE TEJO,
UJECaJIbHBIN ra3, MOJAEIN CTPOEHUS T'a30B, KUIKOCTEH M TBEPIBIX TEJN, TOUECUHBIN
AIEKTPUUECKHUH 3apsij pU PelieHNH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOLECCh) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUs BEUIECTBA U
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ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBIJKCHUE, CBOOOJHOE TMAaJIeHHE TeJ, JBW)KEHUE IO OKPYXHOCTH, HWHEpIUs,
B3auMoJielicTBue Tel, nuddy3usi, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU (OXJIAXKICHUN), TEIIIOBOE
paBHOBECHE, WCIAPEHUE, KOHJCHCALMS, IUIaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a IPU €r0 HAarpEBAHUU B 3aKPBHITOM
COCyZle, CBS3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECcCax,
ANIEKTpU3alus TeJl, B3aUMOJCHCTBHE 3aps/I0B;

ONKCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCTONB3YysS (PU3NUECKHE BEITUYHUHBIL:
KOOpJMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHME, Macca Tela, CuJa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrus, MOTCHIHAIbHAS dHEPrusi, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh; TPU ONUCAHUM MPABUIBLHO TPAKTOBATH
(GU3MYEeCKUIl CMBICI HUCIOJIb3yeMbIX BEIMYMH, WX OOO3HAYEHUS W CAUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh M3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TE€I M TEIJIOBBIE SIBICHMUS,
UCTONIb3Ysl (DU3MYECKME BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAs] SHEPrUs XaOTUUYECKOrO JBUKECHUS MOJIEKYJ, CPEIHEKBAJIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIJIOThl, BHYTPEHHSSI dHEprus, padora rasa,
KOO (PHUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTATENS; MpPHU OINKUCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3UUYECKUNA CMBICI HUCIHOJIb3YeMbIX BEJIMYMH, UX
0003Ha4YeHUsI U €IUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUYMHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3YST (PU3UUYECKHE BEJIUYUHBI: AJIEKTPUUYECKUN 3aps,
AIEKTPUYECKOE MOJIE, HANPSIKEHHOCTD MMOJIs, NOTEHIHAN, PA3HOCTh MOTEHIUAJIOB;
MpU  OMHWCAHWHM TPABWJIHHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOIb3YEMBIX
BEIIMYMH, MX OOO3HAYECHUS] W EIUHMIIBI; YKa3bIBaTh (OPMYJIIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BEIUUUMHAMY;

aHATU3UPOBATh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMOJb3Yys (hU3nYecKue
3aKOHBI U MPUHIUIIBL 3aKOH BCeMUpPHOTO Tarorenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHEHHS MEXAHUYECKOW DHHEPIrHM, 3aKOH COXPAHECHHS WMITYJbCa,
NPUHLAN CYNEPHO3ULHUHA CUJ, NPUHLHUII PABHONPABUS HHEPUHUAIBHBIX CHUCTEM
OTCUETA, MOJIEKYJIIPHO-KMHETUYECKY) TEOPHUI0 CTPOEHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPrUU TETUIOBOIO JBMKEHUS MOJIEKYT C
a0COJIOTHOM TeMIepaTypoi, MepBhI 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOrO 3apsana, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GbOpMYITUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCJIOBHS (TpaHUILBI,
00J1acTH) TPUMEHUMOCTH;
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OOBACHATH OCHOBHBIE NPUHIMUIIBI JEUCTBUSL MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCIOBHUS MX O€30MaCHOrO HCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOILIECCOB C HCMOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEpPEHHI, MpPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THUIOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0pY/IOBaHHUS, MPOBOAMUTH OIBIT M
bopMyIHpOBaThH BEIBOIHI,

OCYIIECTBIIATh MPSIMbBIC M KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJEeNOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUH, NPH 3TOM KOHCTPYHUPOBATHh YCTaHOBKY,
(buKcUpoBaTh pe3yJbTaThl MOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYMH B
BUJIe Tabnuil U TpaduKOB, AeTaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEAOBAHNUS;

coOII01aTh MpaBmiia 0€30MaCHOTO TPyJa MPHU MPOBEJICHUU HCCIEIOBAaHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YEOHO-UCCIEI0BATEIbCKOW U IMPOEKTHOM
JESATENbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OPATOPHOTO
000pyIOBaHUS;

pemiatb pacu€THhIE 3a7Ja4d C SBHO 3aJlaHHON (DU3UYECKON MOJENbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (GU3HMUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXOMMbIE NIl €€ pEIIeHUs, MPOBOIUTH PacuéThl M OICHHBATh PEATbHOCTDH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUI C OINOpPOM Ha M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

UCIOJIb30BaTh Opd  pelleHud  y4eOHbIX  3aJad  COBpPEMEHHbBIE
WH()OPMAITMOHHBIC TEXHOJOTUH TSI TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
U TIPEJICTaBIICHUS YUCeOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TIOTyYeHHON U3

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTy4aeMyt0 HH(POPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3UKE B IOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOPALEHUH C MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3JI0POBbSI U COOJIIOJCHHS] HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKaOIIEH Cpeie;
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paboTtaTh B TpyNme C BHIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJEH,
IJIAaHUPOBATh PpalbOTy TPYIIbI, pPaAlMOHATBLHO paclpenesaTh OO0sS3aHHOCTU W
MJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO TPOOTIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(bu3HYecKoil KApTUHBI MUPA;

YUUTBIBATh TPAHUIBI MPUMEHEHUS M3YyUYEHHBIX (U3MUYECKUX MOJIEIeH:
TOYECUHBIA AIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/IepHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpU pEUIeHUU (PU3NUYECKHUX
3a11ay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (MPOLIECCHI) U OOBSICHIATH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKU M KBAHTOBOW (DU3UKH: IIEKTPUUECKAsT POBOIUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJICKTPOMAarHuTHAas WHIAYKIMs, JACHCTBHE MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JBYDKYIIMICS 3apsjl, JJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, NPSIMOJIMHEHHOE pPACIpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpakuuss U TOJApU3ALMs  CBETa, JUCIEPCHs CBETa,
dbotoanekTpudeckuii 3ghext (poTodddhexT), CBETOBOE AaBICHNUE, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs W HWCKYCCTBCHHAs
PaANOAaKTUBHOCTD;

OMHUCHIBATh M3YUYCHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  PAa3JIUYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), HUCIOJIBb3YS (PU3NYECKUE BEITUYMHBI:
AIEKTPUYECKUIN 3apsll, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHE, JJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JEKTPOABMKYILIAs CuUja, padoTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Awmmepa, cuia JlopeHua, HWHIYKTUBHOCTD
KAaTYIIKU, SHEPrus SJIEKTPUYECKOr0 M MAarHUTHOTO MOJIEW, MEpPUOJ U YacToTa
KojeOaHuii B KoieOaTeaTbHOM KOHTYpE, 3aps]l M Cuila TOKa B Ipolecce
TapMOHUYECKAX JJICKTPOMATHUTHBIX KoOJIeOaHWW, (OKYCHOE paCCTOSHHE W
ONTHYECKasl CWUJia JIMH3BI, TPU OMHCAHWUU TMPABWIBHO TPAKTOBATh (DU3WUECKUN
CMBIC]I HCIIOJIB3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS U E€JIMHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIONIME JAHHYH (U3UYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
¢bu3NYecKrue BEIIMYUHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJH, UIMHA BOJHBI U
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4acTOTa CBETA, SHEPTUs U UMITYJbC (POTOHA, MEPUOJ NOJIypacHaaa, SHEPrus CBSI3U
aTOMHBIX SIJIEp, TpPU ONMUCAHUM TMPABWIBHO TPAKTOBATh (DU3NUECKUN CMBICI
UCIIOJIB3YEMbIX BEIIMYMH, UX OOO3HAYCHUS] W €IUHMIIBI, YKa3blBaThb (POPMYIIBI,
CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIWYMHY C JAPYTUMHU BEJIUYMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NUECKON BETUUNHBIL;

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YsS (U3UUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U MapaiIeIbHOrO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH DIEKTPOMAarHUTHOU
MHYKIUH, 3aKOH MPSAMOJMHEHMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHE OWHINTeHHaA s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOrO YHCIa, MocTynaTsl bopa,
3aKOH PAaJIMOAKTUBHOIO pacnajia, IpHu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHUS (TPaHUIIBI, OOJACTH)
MPUMEHUMOCTH;

OTPENIENATh HAIPaBJICHHE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CuJIbl AMrepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3UYECKHUX SIBICHUN U
MIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMpU 3TOM
dbopmynupoBate mpobieMy/3aqadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OO0OPYIOBaHUS, MPOBOJWTH OIBIT U
(bopMyIUPOBATh BHIBOIBI,

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEJIOBATh 3aBUCUMOCTH  (PU3MUYECKUX BEJIWYHMH C KCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHUJE TAOIUI U
rpaduKoB, 1eIaTh BEIBOABI IO PE3yIbTaTaM UCCIICIOBAHMUS,

cOOI0IaTh MpaBmiia O€30MaCHOr0 TPyJa MPU MPOBEICHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YEOHO-UCCIEAOBATENBCKOW U TMPOEKTHOMN
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyI0OBaHUS;

pemiath pacu€THBIE 3a7a4d C SBHO 3aJaHHON (DU3UYECKON MOJEeIbIo,
UCTIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a1a4u
BBIOMpATh (DPU3UYECKYIO MOJIENb, BBIACHATh (PU3NUYECKHE BEIUYUHBI U (HOPMYIIbI,


mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

HEOOXOMMbIE JJisI €€ pEeIICHUs, MPOBOJAUTh PAacdy€Thl U OLIEHUBATHh PEATHLHOCTH
MOJIY4Y€HHOT0 3HaYeHUsI PU3NUYECKON BEIUUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUYECKN HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXJCHUW C OMOPOM Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHUS,

WCIIOJIb30BaTh IpU  pELICHUU y4eOHBIX  3aj]ad COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTUH TSl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINH
U TIPEJICTaBIICHUS YUEOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIUK, TIOTyYeHHON U3

Pa3JIMYHBIX UICTOUHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIydyaeMyto HHGOPMAIIUIO;

OOBSACHSATh TMPUHIMUIIBI JEHCTBUS MAalIUH, TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB, pa3inyaTh YCIOBUS UX O€30MaCHOTO HUCIIOIH30BaHUS B TIOBCETHEBHOMN
YKU3HH,

MPUBOJUTH IPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (M3MKE B TMOBCEIHEBHOW KU3HU
JUTst o0ecriedeHus: 6€30MacHOCTH NP O0pallleHuH ¢ MPUOOpaMHu M TEXHUYECKUMHU
YCTpPOMCTBAMHM, JJIsl COXPAHEHUS 370POBbSl U COOJIIOJICHUS HOPM KOJIOTHYECKOTO
MOBEACHNUS B OKPYIKAIOIIEH Cpeae;

paboTaTh B TpyIIe C BBHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh paboOTy TPYIIbl, PaAlUOHAIBHO pACHpPEACNiATh OO0S3aHHOCTU U
IJIAHUPOBATh ACATEIILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYTIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugpoBbie
Ne i/ P Kontpoasnsie | IIpakTnuyeckue (turcpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O TIO3HAHUSA
1.1 @u3uKa U METOJIBI HAYYHOT'O TTO3HAHMS 2 bubmmorexa [IOK
' A I https://m.edsoo.ru/7f41bf72
Hroro no pazpeny 2
Paznean 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Junamika ’ https://m.edsoo.ru/7f41bf72
bub6munorexa [IOK
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7E41bET2
Htoro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
11 OCHOBBI MOJICKYJIIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBEI TEpMOHHAMHIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BEIIECTBA. 5 bubnuoreka [IOK
' da3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Pazgen 4. JIEKTPOAUHAMUKA

bubmunorexa [IOK
4.1 1
DueKTpocTaTiica 0 https://m.edsoo.ru/7f41bf72
40 ITocTostHHBIN 35IeKTpUYecKHil TOK. Toku B 2 bubnmnoreka [IOK
' Pa3IUYHbBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
O6o0maromiee NTOBTOPCHHE 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KoanuectBo 4yacoB JIEeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeM uu@poBbIe
Ne o/m P Koutpoasusie | IIpakruueckue (1udpp )
NMPOrpaMMbIl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
11 MaruurtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoteka [IOK
' WHIYKLMS https://m.edsoo.ru/7f41c97c¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
21 MexaHn4yecKue 1 AIeKTPOMarHuTHbIE 9 bub6nuoreka [IOK
' KoNeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKre U JIEKTPOMarHUTHBIC 5 | bubnmnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
2. 1
3 Onmka 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI ClIeIMATILHOM TEOpUU 4 | bubnmnoreka [IOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmorexa [JOK
4.1 C) i 6
JICMEHTDT KBAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aroma 4 bubmuoreka [IOK
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https://m.edsoo.ru/7f41c97c

43

AToMHOE sApO

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEHTHI aCTPOHOMUU U aCTPOPU3UKU 7 brbmmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazpeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O0o0aroriee MOBTOPEHHE 4 ftﬁfsjzj/l;lr(r):eediigrg};f4lc97c
Hroro no pazpeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacos JIeKTPOHHbBIE
n/gn Tema ypoka Beero Konrposbubie = Ilpakruyeckue | UHdppoBbIe
patoThI pa6oThI odpa3oBaTebHbIE
pecypchbl

®dusuka — Hayka o

| npupoze. Hayunsie MeToasl | bubnuoreka IIOK
MO3HAHMS OKPYIKAIOIIEro https://m.edsoo.ru/ff0c32e2
Mupa
Poinb u mecto ¢usuku B
dopmupoBaHUN

’ COBPEMEHHON HAYYHOM | bubnnorexa [IOK
KapTUHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON EATETbHOCTH
JIoaen
MexaHuuyeckoe TBUKEHHE.
OTHOCUTENBHOCTH

3 MEXAHUYECKOTO ABUKEHUS. 1 bubmorexa [OK

https://m.edsoo.ru/ff0c3508

[lepemenienue, CKOpOCTb,
YCKOpEHHE

4 PaBHOMEpHOE ] bu6mmoreka LIOK
MPSMOJIMHEMHOE ABUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE 1 bubnnoreka [IOK

IIPSIMOJIMHEVHOE IBUKCHHE

https://m.edsoo.ru/ff0c372e
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CBo00OOIHOE TTaeHHE.
YckopeHnue cBoOOTHOTO
ImaACHUA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c39cc

KpuBonunelinoe 1BUKEHUE.

JBrm>keHre MaTepuaibHON
TOYKH IO OKPYKHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3ada
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[IprHIATI OTHOCUTENBHOCTH
lNanunes. MuepuuanbHbie
cucreMsbl orcueta. [IepBslit
3aKoH HproToHa

bubmuoreka IIOK
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpuniun
cyneprnosuinuu cuil. Bropon
3aKkoH HproToHa mis
MaTepUaIbHONW TOUYKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8
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Tpernii 3akoH HeroTOHa 17151

bu6mmoreka [JOK

10 MaTEepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO

1 taroteHus. Cuiia TSKECTH. bubmuoreka [IOK
IlepBast kocmMuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH bubnnoreka [IOK
I'yka. Bec Temna https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment

enus. Cuina
13 ZEHpOTHBneHHﬂ npu bubamorexa HOK
https://m.edsoo.ru/ff0c3f76

JBUKEHUU TEJIa B KUIAKOCTH
WJIM Ta3e
[ToctynarenbHOE 1
BpaulaTesIbHOE JBUKEHUE

14 a0COIOTHO TBEPIOTO Tea. bubnuotexa [IOK
MowmenT cuibl. [1iieuo cuibl. https://m.edsoo.ru/ffOc41a6
VYcnoBusi paBHOBECUS
TBEPAOrO TENa
Nmnynbc MaTepualibHOM
TOYKH, CUCTEMBI

15 MaTepHAIbHBIX TOUYEK. bubmmoreka [JOK
WNmnynbe cuiibl. 3akoH https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE ABUXKEHHE
PaGoTta 1 MOUTHOCTH CHJIBI.

16 Kunernueckas sHeprus bubnnorexa [IOK

MarepuaIbHON TOYKH.
Teopema 06 U3MeHEHUH

https://m.edsoo.ru/ff0c4502
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KMHETUYECKOU SHEPIUH

17

[TorenumanbHas 3HEprUs.
[ToreHnmanbHas SHEPrust
yrpyro AepopMUPOBAHHOM
npy>kuHsbl. [loTeHmansHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3EMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanbHEIC B
HETIOTCHIINAIbHBIC CUJIEL.
CBs13b pabOTHI
HETIOTEHIIMAJIBHEBIX CHUJI C
M3MEHEHHEM MEXaHUIECKOMN
SHEPrUU CUCTEMBI TEJI.
3aKOH COXpaHEHMUSI
MEXaHUYECKON SHEPTUH

bubmuoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHast paboTa
«HccnemoBanue CBsI3U
pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUUECKOM SHEPTUH TeJIa
Ha MPUMEPE PACTIKCHUS
PE3MHOBOTO KIyTa»

20

KonTtponsHas paboTta o
Teme «Kunemaruka.
Jnnamuka. 3aKOHbI
COXPAHEHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETUIECKOU
teopun. bpoyHoBckoe
nskenue. Judpdysus

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4dc?2
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22

Xapakrep JBUKEHUA U
B3aMMOJICUCTBUS YaCTHII
BelecTra. Moaenu
CTPOEHUS ra30B, )KUJIKOCTEN
1 TBEPJBIX TEI

23

Macca mouekyi.
KonunuectBo BemecTna.
[TocrosinHas ABoraapo

24

TemnnoBoe paBHOBeECHE.
Temneparypa u eé
n3Mmepenue. [llkana
temneparyp Llenscus

25

Wneanphsriii ras B MKT.
OcnoBHoe ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIeparypa
KaK Mepa cpefHeit
KMHETUYECKON SHEPTUH
JBUKCHHSI MOJIEKYJI.
YpaBHenue MeHnieneeBa-
Kunaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BbIe
3aKOHBI
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28

JlaboparopHas pabota
«ccaenoBanue
3aBUCUMOCTH MEXKIY
napamMeTpamMH COCTOSTHUS
pa3pex’EeHHOro raza»

29

N3ompornieccs B naeaaTbHOM
rase u ux rpapuieckoe
Ipe/CTaBIeHNE

bubmuoreka I{OK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHHss sHeprus
TEPMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. Konuuectso
TEIUIOTHI U padoTa.
BnyTtpenHss sneprus
OJIHOATOMHOT'0 UJ€aTTbHOTO
rasa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buae! remionepenaun

bubmuoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TENII0EMKOCTD
BenecTBa. KonnuecTBo
TCIIJIOTHhI HpI/I
TerIonepenaye.

bubmuoreka IIOK
https://m.edsoo.ru/ff0c5¢36



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

AnunabaTtHsIif iporiece

[TepBrIit 3aK0H
TEPMOJIUHAMUKH U €TO

bu6mmoreka [JOK

33
HNpUMEHEHUE K https://m.edsoo.ru/ffOcSefc
M30IpoLeccam
HeoOpatumocTs nporieccon

34 B npupoje. Bropoii 3akoH bubmmorexa [OK

PHpOJE. p https://m.edsoo.1ru/ff0c6230

TEPMOIUHAMUKHU

35 [Tpunnun nevicteus u KI1/] bubmuoreka [IOK
TEIIOBOM MaIlIMHEI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KII/J|
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DKOJI0ru4ecKue npooIemMbl

37
TEIIOAHEPTETUKU
KonTponbhas pabora o
18 teMe «MouekynsipHas bubmmorexa [JOK
¢busuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
[TapooOpazoBanue u
bu6mmoreka [JOK
39 KOHJIeHcanus. Micriapenue u
https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOcontoTHas 1
bu6mmoreka [JOK
40 OTHOCHUTEJIbHAS BIAXHOCTh

BO31yxa. HaceleHHb11 1ap

https://m.edsoo.ru/ff0c64d8
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TBépnoe Teno.
Kpucramnngeckue u
amopQHbIe Terna.

bu6nmoreka [JOK

4l AHH30TpOTIHA CBOHCTB https://m.edsoo.ru/ff0c65f0
KpucTamuioB. XKuakue
kpuctauibl. COBpeMEeHHbBIE
MaTepHabl
[naBnenue n
0 KpUCTAJUIM3aLMs. Y 1eJIbHas bubmmoreka LIOK
TEIUIOTA IIJIaBJICHUS. https://m.edsoo.ru/ff0c6708
Cybnumanus
43 YpaBHEHHE TETIOBOTO bubnmnorexa [IOK
Oamanca https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Tell.
44 Dnekrpuueckuii 3apsa. Ba bubnuoteka [IOK
BU/JIA JIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3apsioB
[IpoBOIHUKY, TUAIEKTPUKH
45 Y TIOJYITPOBOJHUKHU. 3aKOH bubnnoreka [IOK
COXpaHEHUs BJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumoneiictBue 3ap5[I[0Bu. BuGmiorexa LIOK
46 3akoH Kynona. Touyeunslit
N https://m.edsoo.ru/ff0c6ced
AJIEKTPUYECKUHN 3apsi]l
Hanpsox€nnoctb
bu6mmoreka [JOK
47 3JIEKTPUYECKOTO MOJIS.

[IpuHnun cynepnosunun

https://m.edsoo.ru/ff0c6df2
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3JIEKTPUYECKUX TOJIEH.
JInHuy HanpsHKEHHOCTH

49

Pab6ota cui
3JIEKTPOCTATUYECKOTO MOJIS.
IMorenuuan. Pa3zHocts
MOTEHIIHAJIOB

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6£f00

49

[IpoBOAHMKY U AUDIIEKTPUKHU
B DJIEKTPOCTaTUYECKOM IIOJIE.
JdnexTpudeckas
IIPOHUIIAEMOCTh

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7018

50

DIIEKTPOEMKOCTb.
Konnencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

51

52

DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCAaTopa. DHEPTUs
3apsHKEHHOT0 KOHJIEHCATOpa

JlabopaTopHnas pabota
"N3mepenue
3IIEKTPOEMKOCTH
KOHZeHcaropa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

[Tpuniun necTeus u
MIPUMEHEHHE
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KOH/ICHCATOPOB,
KOIMPOBAIBHOTO ammapara,
CTPYHWHOI'O IIPUHTEPA.
DneKTpocTaTHYECKas
3aluUTa. 3a3eMIIEHUE
3JIEKTPONpUOOpPOB

54

DIJIEKTPUYECKUH TOK,
YCIIOBUS €TO
CYIIECTBOBAHMUS.
[TocTostnubii Tok. Cuiia
Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma
JUTSL y9acTKa 1enu

55

[MocnenosatenbHOE,
napajielibHOe, CMEIIaHHOE
COCIMHEHUE TIPOBOIHUKOB.
JlaboparopHast paboTa
«M3yueHne cMenanHoro
COCIMHEHUS PE3UCTOPOBY»

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

56

Pabora 1 MOIIIHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

57

3axon Oma AJis MOJTHOU
(3aMKHYTOM) JIEKTPUYECKOM
nenu. KopoTkoe 3aMbIkaHue.
JlaGopaTopHnas pabota

0.5

bubmuoreka IOK
https://m.edsoo.ru/ff0c7ae0



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

«M3mepenne DJ1C
HCTOYHHKA TOKA M €TO
BHYTPEHHET O
COIPOTHBIICHHS»

58

I'omoBast KOHTpOJIbHAS
pabora 3a 10 kmacc/
Bcepoccniickas
poBepoYHas paboTa

bu6munoreka [JOK
https://m.edsoo.ru/ff0c8c56

59

DJeKTpOHHAs IPOBOIUMOCTb
TBEP/IBIX METAJLJIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS METAJIIOB OT
TeMITEPaTypBbI.
CBepXI1poBOIMMOCTh

60

DIIEKTPUUYECKUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

61

[ToxynpoBoaHuKH, UX
coOCTBEHHas U IPUMECHAs
npoBoAUMOCTh. CBoicTBa
p—n-niepexoa.
[TonynpoBogHUKOBBIE
puOOpHI

bu6muoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUECKUN TOK B
pacTBOpax U paciiaBax
DIIEKTPOJIUTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DNEKTPOTUTHYECKAS
JTUCCOLUAIUS. DISKTPOIHU3
DNEKTPUUECKUN TOK B ra3ax.

63 CaMOCTOSITeITbHBIA | bubmuoreka [IOK
HECAMOCTOSITENbHBIN pa3psia. https://m.edsoo.ru/ff0c84ae
Momnnus. [nazma
KonTtponsHas pabora o
TeMe «DIEeKTPOCTaTHKA.

64 ITocrostHHBII 1 bubmmorexa [IOK

. https://m.edsoo.ru/ff0c8a8a
aneKTpudeckuii Tok. Toku B
Pa3IMUYHBIX CPEAax»
DexTpudeckue npudopsl U
YCTpOHCTBA H 11X bu6mmoreka [JOK

65 IIPaKTUYECKOE IPUMEHEHHE. 1
https://m.edsoo.ru/ff0c86fc

IIpaBuna TexHUKH
0€30MacHOCTH

66 O6o06maromee moOBTOPEHUE | bu6nuoreka [IOK

3a kypc 10 kmacca https://m.edsoo.ru/ff0c8c56
O6o061maroniee MOBTOPEHHE 3a Bu6uorexa LIOK
67 1
Kxype 10 xmacca https://m.edsoo.ru/ff0c6938
O06o06maroiee MOBTOPEHHE 3a BuGmorexa [OK
68 1
kypc 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO HACOB 68

[10 [TIPOT'PAMME
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11 KITACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Koutpoasuesie  IIpakTtnyeckue 06pazoBaTeTbHbIC
padoThbI padoTsbl pecypesI

[TocTostHHBIE MATHUTHI U KX

B3aUMOJICICTBUE.

MaruutHoe nosie. Bekrop | bubnmnoreka [IOK

MAarHUTHOW UHIYKIIHH. https://m.edsoo.ru/ff0c9778

JIuHUM MarHuTHOM

WUHIYKIHA

MarnuTHO€ nosue

MIPOBOJIHUKA C TOKOM. OTbIT | bubnmoreka [IOK

Opcrena. Bzaumopeiictue https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

JlaGoparopHas pabota

«3yueHne MarHuTHOIO 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe

TIOJISI KATYIIIKU C TOKOMY

JleicTBME MarHUTHOTO OIS

Ha IMPOBOJHUK ¢ TOKOM. Cuna

Awmrepa. JlabopaTopHas | | bubnuoteka [IOK

paborta «VccnenoBanue https://m.edsoo.ru/ff0c9acO

JEUCTBUSA MOCTOSTHHOTO

MarHuTa Ha paMKy ¢ TOKOM»
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JleficTBHE MarHUTHOTO TIOJIS
Ha JBUKYILYIOCS
3apspKeHHYo yactuily. Cuia
Jlopenia. PaGoTa cuibl
Jlopenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHUuTHas
uHaykius. [lotok BekTopa
MarHuTHOM uHAYKImu. JJ[C
WHIYKIWU. 3aKOH
AIEKTPOMAarHUTHOM
unaykuuu Papajes
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JlabopartopHnas pabota
«UccnenoBaHue SIBJICHUS
3JIEKTPOMAarHUTHOM
WHTYKITAD)

bu6nunoreka [IOK
https://m.edsoo.ru/ff0cal 50

NunykTtuBHOCTS. SIBIIEHME
camounaykiuu. IC
CaMOMHAYKIIMHU. DHEPTHUs
MAarHUTHOTO TOJISI KATYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE
moJje

bubnuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IIPUMECHEHUE:!
IIOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMArHHUTHI,
JJIEKTPOJBUTaTEID,
YCKOPHUTEINH 3JIEMEHTAPHBIX
4aCTHUL, UHIYKLIUOHHAs IIeYb

10

O6o06maromuii ypok
«MarHuTHOE TIOJIe.
DNeKTpOMarHUuTHAs
WHTYKIIUS

bubnuorexa [IOK
https://m.edsoo.ru/ff0cab82
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11

Konrponsnas padora o
Teme «MarnuTHoe mnosJe.
DneKTpOMarHUTHas

WHIYKIUSD)

bubnuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOTHBIC MEXaHHUYECKUE
koneOanus. ['apMoHnueckue
KosneOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHui.
[IpeBpaienue sHeprun

bubnumoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHas pabota
«HccnenoBanue
3aBUCHMOCTH IEpuoJa
MaJIbIX KoJle0aHui rpy3a Ha
HUTH OT JJTUHBI HUTH U
MacChl Tpy3a»

14

KonebartenbHbIi KOHTYP.
CBobOoanbIe
AJIEKTPOMATHUTHBIE
Ko1€e0aHus B HACATLHOM
KOJIe0aTeIbHOM KOHTYpE.

bubmmorexa [IOK
https://m.edsoo.ru/ffOcb820
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AHaJorust Mexuy
MEXaHNYECKUMH U
ANEKTPOMATrHUTHBIMU
KoJIEOaHUIMHU

15

®opmyna TomcoHna. 3akoH
COXpaHCHI/IH 3HepFI/II/I B
HJIeaJIbHOM KOJ1e0aTeIbHOM
KOHTYpE

bubnuorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXarolux KOJIeOaHUsIX.
BeiHy)1€HHBIE
MeXaHWIEeCKHE KOJIeOaHusl.
Pe3onanc. BeinyxneHnsie
3JIEKTPOMAarHUTHbHIE
KoJIeOaHUs

bubmuoreka [IOK
https://m.edsoo.ru/ffO0cbb86

17

18

IIepeMeHHBIN TOK.
CunycouabHbIH
IIEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEACTBYIOLIEE 3HAYEHUE
CHWJIbI TOKA ¥ HaPSKEHUS

Tpanchopmarop.

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbd34
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IIpousBoacTBO, Nepesaya u
OTpeOIeHUE IIEKTPUIECKON
SHEpPIrun

19

Y CTpoHCTBO M TPAKTUYECKOE
[IpUMEHEHNE
AIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro
TOKa, TUHUH 3JIeKTporepenad

bubmnoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJ0rM4ecKre pUCKU Mpu
IIPOU3BOJICTBE
anektposnepruu. Kynbrypa
WCIIOJIb30BAHUS
AJIEKTPO3HEPTUHU B
[MOBCEJHEBHOM KU3HU

21

Mexanndeckye BOJHEI,
YCJIOBHS PacpOCTpaHEHUSI.
[Tepuon. Cxopocth
pacnpocTpaHeHus U JUIMHA
BOJHBL [lonepeunsle u

bubmnoreka [IOK
https://m.edsoo.ru/ffOcca54
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MMPpOAOJbHBIC BOJTHBI

3Byk. CKOpOCTb 3BYKa.

bubmmoreka [IOK
22 T'pomkocts 3ByKa. Bricora https://m.edsoi.lm/ffOCCCOC
ToHa. TemOp 3ByKa
DNeKTpOMarHUTHBIE BOJIHBI,
”3 UX CBOMCTBA U CKOPOCTb. bubmuoreka [IOK
[ITxana >1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOccfe0
BOJIH
[IpuHUUIIBI paAMOCBSI3U U
24 TeneBuaeHus. PasBurtue
CPEJICTB CBSI3H.
Paguonokamus
55 KonTponbnas pabora bubmumoreka LIOK
«KoebaHus 1 BOJHBD https://m.edsoo.ru/ff0cc6f8
[Ipsamonunelinoe
pacrpocTpaHeHUE CBETa B
26 OJIHOPOJIHOM cpene. bubmmorexa [OK
. https://m.edsoo.ru/ff0cd350
To4euHblil HCTOYHUK CBETA.
JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
7 OTpPa)KEHUS CBETA. bubnmnoreka [IOK
[TocTpoeHue n300pakeHHit B https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3epKalie
)% [Ipenomnenue ceta. [lonnoe bubnuoreka [JOK

BHYTPEHHEE OTPaXKCHUE.

https://m.edsoo.ru/ff0cd7f6
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[IpenenbHbIN yro MoJIHOoro
BHYTPEHHETO OTPaKECHUS

29

JlaGoparopnas pabota
«M3mepenue nokasaresst
IIPEJIOMJICHUS CTEKIIA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenue
n300paKeHMi B JIMH3E.
dopmyJia TOHKOM JINH3BI.
YBenuueHue JTMH3bI

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

31

Jlaboparopnas pabora
«Uccnenosanue CBOUCTB
M300paKEHUH B JIMH3AX)

32

Jucnepcus cBeta. ClOXKHBII
cocraB Oeinoro cBera. L[Ber.
Jlaboparopuas paboTa
«Habnronenue nucnepcuu
CBETa»
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33

Wutepdepenius ceera.
Hudpaxius ceera.
JudpakimonHas pemérka

bu6nunoreka [JOK
https://m.edsoo.ru/ff0ced22
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34

[TonepedyHOCTH CBETOBBIX
BoJjH. [Tongpusanus ceera

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf02e
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OnTrueckue mprudoOpsl U

35 YCTPOWCTBA M YCIOBHS UX
6€301acHOro MPUMEHEHUS
['paHuIbl NPUMEHUMOCTH

36 KJIAaCCHYECKON MEXaHUKHU. bu6nunoreka [JOK
[Toctynatel cienuaIbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIBLHOCTH
OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmoreka [IOK
3ameyieHre BpeMEHU U https://m.edsoo.ru/ffOcfa42
COKpalIeHHe JJTUHBI
OHeprus U UMITYJIbC

18 PENATUBUCTCKON YaCTULIBI. bubmumoreka LIOK
CBs13b Macchl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITyJICOM. DHEPTUs MOKOs
Konrponsnas pabota

39 «Ontuka. OCHOBBI bubnuorexa [IOK
CIIELIMAIBHOUN TEOpUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTIY

40 ®otonbl. Popmyia [Tnanka. bubmumoreka LIOK
DHeprusi 1 UMITyJIbC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEI0BAaHUE

41 ¢doro3pdexra. OnbiTh A. T bubanorexa LIOK

CroneroBa

https://m.edsoo.ru/ffOcffc4
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3akonsbl poTodddexra.
VYpaBHeHnue DUHIITEITHA 1)1

bubnuorexa [IOK

42 dbotordpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanunay Gorodddexra
Hasnenue cseta. OnbiThl 11 Bu6mrorexa [{OK

43 H. Jlebencna. Xumrieckoe https://m.edsoo.ru/f0d04a6
JeCTBUE CBETa
TexHuueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHCHHUE:

44 ¢dboTorneMeHT, GoToNATUHK,

COJIHEYHas Oarapes,
CBETONO/T
Pemenue 3ama4d mo teme
45 «DJIEeMEHThI KBAHTOBOM bubmorexa [OK
https://m.edsoo.ru/ff0d0302
OTITHKID)
Mopenrs atoma ToMcoHa.

46 OmneiTel Pe3epdopaa mo bubnnoreka [IOK
pacCesiHUIO O-YaCTHULI. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmoaens aroma

bubnuoreka [JOK

47 HMoctyxatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norioieHne
(hOTOHOB MpU Hepexoie

43 aToOMa C OJJHOTO YPOBHS 0.5 bu6mmoreka [IOK

SHEPTUH Ha Ipyrou. Buel
crniektpoB. JlabopaTtopHas
pabota «Habmonenue

https://m.edsoo.ru/ff0dOafa
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JIMHENYATOrO CIIEKTPa»

49

BomHOBEIE CBOMCTBA YaCTHII.
Bonnsl ne bpoins.
KopnyckynsipHo-BOITHOBOI
nyanu3Mm. CHIOHTaHHOE U
BBIHYKJICHHOE U3JTyYeHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbiTHE
pannoakTuBHOCTH. OTIBITHI
Pezepdopaa o
OIpEICIICHUIO COCTaBA
PaTMOaKTUBHOTO U3ITyYCHHUS

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-,
raMMa-u3irydeHus. Bivsiaue
PaJMOaKTUBHOCTH Ha JKUBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U
HerTpoHa. M3oTombl. Anbga-
pacnana. DIeKTPOHHbBIA U
MO3UTPOHHBIN OeTa-pacma.
lNamma-uznyuenue

bubnumoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyKJIIOHOB B
anpe. SlnepHsie peakuuu.
SnepHslii peakTop.
[TpoGembl, IepCIEeKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI
SJIEPHOM SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHBIE YaCTUIIbI.
OTKpBITHE TO3UTPOHA.
Mertoab! HaOIIOAEHNS U

0,5

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0e38
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perUCTpaIiK 3JIEMEHTAPHBIX
yacTull. JlaboparopHas
pabota «HccnenoBanue
TPEKOB 4acTHI[ (110 TOTOBBIM
dhoTorpadusim)»

55

Dransl pa3BUTHUS
actpoHomuu. [Ipukitagnoe u
MHPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUHU. Bun
3Bé3qHOr0 Heba. Co3Be3aud,
SIPKI/IG 3Bé3JII)I, IJIAaHETBI, UX
BUIVMOE IBHMKEHHE.
ConHeyHas cucrteMa

56

Comnurte. ConHeunas
aKTUBHOCTb. MICTOUHUK
sHeprun CoJiHIa U 3BE3]1

57

3BE3bI, NX OCHOBHEIC
XapaKTEPUCTHKU. 3BE3IBI
rJIaBHOM
IOCIICIOBATEIILHOCTH.
BnyTtpenHnee crpoeHue 3BE31.
CoBpemeHHbIE
MIPEACTABIICHUS O
MIPOUCXOKICHUH U
spomonuu CoHIIA U 3BE3]

58

Mneunsiii [Iyte — Hama
I'amakTuka. Ilomoxenne n
nBrxeHue CoiHIa B
I'amakTuke. I"'anakTukm.
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YEpHble ObIpHI B sApax
TaJIAKTHK

59

Bcenennas. Pa3zberanue
rayiaktuk. Teopus boabsmoro
B3phIBa. PenmnkToBoe
n3nydyeHue. MertarajiakTuka

60

Hepemiennsie mpo6iemsl
aCTPOHOMHUU

61

KonTponbnas pabora
«DNeMEHTBI ACTPOHOMUU U
acTpOoU3UKI

62

Oo6o06maromuit ypok. Ponb
(GU3MKU ¥ aCTPOHOMUH B
3KOHOMHYECKOM,
TEXHOJIOTHYICCKOM,
COIIMAJILHOM U DTHYECKOU
chepax nesaTenTbHOCTH
YyeJIoBeKa

63

O606maromuit ypok. Pois u
MecTO (PU3UKH U aCTPOHOMUHU
B COBPEMEHHOH Hay4YHOU
KapTUHE MUpPa

64

O606maromuit ypok. Ponb
¢busmyecKoit Teopun B
¢dbopmupoBaHUU
IIPEACTABICHUH O
¢bu3nveckoil kKapTuHe MUpa

65

O6o6matomuit ypok. Mecto
(bU3HYECKOI KapTHHBI MUpPa B
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00IIeM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHHUN O TIPUPOJIC

66

Oo6o0uaromuit ypox.
MarsuTHoOE€ TI0JIE.
DeKTpOMarHUTHAS
WHTYKITUS

67

Oo6o0miaronuii ypoxk.
OnTuka. OCHOBBI
CrelUaIbHOU TEOpUU
OTHOCUTEJIBHOCTU

68

O6o0mu1aromuii ypox.
KBanroBas ¢uzuka.
DeMEHTbI aCTPOHOMHUU U
acTpopHU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble mpeAMeTHDbIE pPe3yabTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero 00pa3oBaHus

10.1

10.2

JleMoHCTpHpOBaTh Ha TpUMEpax poilb W MeCTo (U3UKA B
(GbopMUPOBaHUN COBPEMEHHOW HAy4YHOW KApTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH M TEXHOJOTHUM, B IPAKTUUCCKON NEATCILHOCTH
IR

Y4uThIBaTh TPAHUIBI MPUMEHEHHS] U3YUYEHHBIX (DPU3HMUECKUX MOJETei:
MaTepuaibHas TOYKA, WHEPIMAIbHAS CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPJI0€ TEJO, UICATBHBIN Ta3; MOACIM CTPOCHUSI Ta30B, KUIAKOCTEH U
TBEPJBIX TEJ, TOUYCYHBIM DJIEKTPUUYECKUM 3apsii — TMpU PEIICHUU

bu3nUecKux 3aaau

10.3

PacniosnaBath (usmdeckue sBieHHs (MPOIECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYISPHO-KHHETHUECKONH Teopuun
CTpPOGHMSI  BEIIeCTBAa M  JJEKTPOJAMHAMHMKH: pPAaBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHUE, CBOOOJHOE IMaJeHUE
TeN, IBUXKEHHE 10 OKPY)XKHOCTH, HMHEpIUS, B3aUMOJEUCTBUE TEII;
muddy3us, OpOyHOBCKOE [BUKEHHE, CTPOCHHUE JKUAKOCTEH W
TBEPABIX  TeJ, HU3MEHEeHHWe o00béMa Teld TpU  HarpeBaHHUH
(oxnakneHun), TETUIOBOE pABHOBECHE, WCMApEeHUE, KOHJIEHCAIUs,
IUTABIICHUE, KPUCTAUTM3AllMs, KUIEHUE, BIAXHOCTh  BO3/AyXa,
MOBBILICHHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPHITOM COCYIE,
CBA3b MEXJy MapaMeTpaMH COCTOSIHMSI Ta3a B H30Mpolieccax;

SJICKTpU3aluAd TCI, BSaHMOHeﬁCTBHe 3apAa10B

104

OnwuceiBaTh MEXaHWYECKOE JBIDKEHHE, UCHOJIb3yd (usnueckue
BEJIMYMHBI: KOOPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWIa, MWMIYJbC Tela, KHUHETUYECKas DHeprus,
NOTEHIMaJdbHAs HHEpPrus, MeXaHuueckas paboTa, MexaHHYecKas
MOIIIHOCTb; MPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCIOJb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS U €IUHULBI, HaXOIUTh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTUMH

BCIMYMHaAMH

10.5

OnHceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI H TEINIOBBIC
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SBJICHUSA, UCNONb3ysAd (U3MYECKHE BEJIUYMHBL: JlaBJIEHUE Trasa,
TEMIIepaTypa, CpedHssd KHHETHYeCKas OHEPIrus  XaOTHYECKOro
JBWKEHHS MOJEKYJd, CpEJHEKBaJpaTU4yHasi CKOPOCTb  MOJIEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSAs  JHeprus, pabora rasa,
KOO(pPHUIIMEHT TMONe3HOro JeMCTBUS TEIJIOBOTO JIBUTATENS, IPH
OIMCAaHUU IIPaBUIILHO TPaKTOBaThb ¢buznueckuit CMBICII
UCIIOJIb3YEMBIX BEJIWYMH, MX OOO3HAUEHUS U €JMHHULBI, HAXOAWUTh
(GopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTUMH

BCIIMYMHaAM

10.6

OnuceiBaTh U3YYEHHBIE DJIEKTPUUECKHE CBOWCTBA BeIIECTBA U
DJIGKTPUYECKUE  sIBIICHUS  (MPOILIECCHI), HCMONB3ysl  (pu3mdeckue
BEJIMYMHBI: ANEKTPUYECKUN  3apsil, ANIEKTpUYECKOE  TIOIE,
HanpsOKEHHOCTh  MMOJISl, MOTEHLHMAN, pPa3HOCTh IOTEHLHUAJIOB; MPHU
ONMCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMbIX
BEJIMYMH, WX OOO3HAYCHUS W CIUHUIBI, YKa3bBaTh (OPMYIIHI,
CBS3BIBAIOIIME JIaHHYI0 (U3WYECKYI0 BEIMYUHY C  JPYyTUMH

BCIIMYMHaAMH

10.7

aHaIU3UpOBaTh (PU3MUECKUE TMPOLECChl U  SBIEHUS, MCIOJb3Ys
¢u3nUecKkre 3aKOHBI M MPHUHIUIIBL: 3aKOH BCEMUPHOTO TsAroTeHwus, 1, 11
u III 3akoHbl HproTOHA, 3aKOH COXpAHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHLMII CYNEPIIO3ULIUNA CHJI, TIPUHIIUI
paBHOIIpaBUS  WHEPLUUAIBHBIX CUCTEM  OTCUETa;  MOJEKYJISPHO-
KHHETUYECKYIO TEOPHIO CTPOCHHs BEIECTBA, Fa30BbIC 3aKOHBI, CB3b
CpeIHEW KUHETUYECKOM JHEPrUU TEIUIOBOIO JBHIKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH Kymona, npum sToM
pa3auyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE

BBIPAKCHUC U YCIIOBUA (l" PAaHUIIbI, 06J'IaCTI/I) MIPUMCHUMOCTHU

10.8

OOBSCHATh OCHOBHBIC NPHHIMIBI JACHCTBUS MAaIWH, MPUOOPOB M
TEXHUYECKUX YCTPONCTB, pa3nuyarh yCIOBHS UX 0O€30MacHOro

HCIIOJIB30BaHUS B IOBCEIHEBHOM KM3HHU

10.9

BhINIONHATE SKCTIEPUMEHTHI IO UCCIEA0OBAHUIO (DU3UUYECKUX SBICHUM U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPEHUM; TpU
sToM (opmynaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  NPEJIOKESHHOTO

00opyI0BaHus, MPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBObI

10.10

OCYH.[@CTBJ'ISITB npsAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/IIIGCKI/IX

BCIIMYMH, IIPpU 3TOM BBI6I/IpaTB OIITHMAJIbHEIN CIT0CO0 U3MCPCHUA H
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HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCMMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMHU C
UCTIONB30BAHUEM TMPSMBIX HM3MEPEHUN; TPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh pe3yibTaThl MOJIYYCHHON 3aBUCUMOCTHU
(bu3MYeCcKuX BEIMYUH B BUC TAOIHI] U TpadUKOB, J1e7aTh BBIBOJIBI 11O

pe3yjibTaTaM UCCICAOBAHUA

10.12

10.13

Cobnromate mpaBmia  0e€30MacHOrO  TpyAa MpU  MPOBEIACHUU
UCCIIE/IOBaHUKA B  paMKaXx y4eOHOrO DKCIIEPUMEHTa, Y4eOHO-
VICCJIC/IOBATEIIbCKOW M IMPOCKTHOH NESTENFHOCTH C HCIOJIb30BAHHEM

U3MEPUTENIBHBIX YCTPOUCTB U TAOOPAaTOPHOT0 000PY10BAHUS

Pemate pacuérHbie 3a7a4Ml C SBHO 33JaHHON (PH3MUECKOW MOJIEINBIO,
UCTIONB3Ysl (pU3MUECKUEe 3aKOHBl M TPUHIMIIEI, Ha OCHOBE aHaJH3a
yCIOBUSL  3a/Jayd  BbIOMpATh  (PU3MYECKYI0  MOJENb, BBIIEIATH
¢u3uueckre BeIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIPOBOAMTH PAaCUYETHl U OLIEHUBATh PEAIBHOCTH MOJIyYEHHOTO 3HAYECHHUS

(bu3HYEeCKON BETUIMHBI

10.14

Pemarp KaueCTBCHHBIE 3a/1a4n: BBICTpauBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIENOYKY PACCYXKIAECHUN C OMOPOM HAa M3yUYCHHbBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/I€‘ SABJICHUA

10.15

Hcnonp30BaTh MpU  pelIeHUH yueOHBIX 3aJad  COBPEMEHHbBIC
UHGOPMAIMOHHBIE TEXHOJIOTMHU [UIsl TIOMCKA, CTPYKTYpPUpPOBaHWS,
UHTEpIIpPEeTallud ¥ TPEACTABICHUS y4eOHOH M Hay4YHO-TIOMYJISPHOM
uHpOpMaIK, MOTYYEHHON W3 Pa3IUYHbIX MCTOYHUKOB; KPUTHYECKU

AHAJIM3UPOBATH NOJTYHYACMYTO I/IH(I)OpMaI_[I/IIO

10.16

[IpuBoauTh mpuMeEpHl BKJIAAA POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOLECCOB OKPYXKAIOILETro

MHpPa, B Pa3BUTHC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS 1O (PU3MKEe B TOBCEIHEBHOM
KU3HU JUTsl o0ecTiedueHus: 0€30MacHOCTH MPH O0palleHuu ¢ prudopaMu
U TEXHUYECKHUMH YCTPOMCTBAMH, Ui COXpPAHEHHs 3JI0pPOBbS U

CO6J'IIO)I€HI/I$I HOPM 9KOJIOTUYCCKOI'O ITOBCACHUA B OKPY)KaIOH_[Cﬁ cpeac

10.18

PaGoTate B rpynme c BBINOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX pOJIeH,
IUIAHUpOBaTh ~ paboOTy  IpyMNIbl, palMOHAIBHO  paclpeieisTh
0053aHHOCTM M IJJAHUPOBAaTh JAEATENBHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, aJ€KBAaTHO OILICHWBATh BKJIAJ KaXXJOTO0 W3 YYaCTHHKOB

TPYMIIBl B PELICHUE pacCMaTpPUBAEMON MPOOIEeMbI
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11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrpaMMbI CpeiHero o0uero 00pa3oBanus

JlemoHCTpUpOBaTh Ha MpuUMEpax pojib U MecTo (u3uku B
(dbopMUPOBAHUN COBPEMEHHOW HAy4YyHOW KapTHUHBI MHpa, B Pa3BUTHUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUUECKON JEATEIbHOCTU

J'IIOI[GfI, OEJIOCTHOCTh U €AUMHCTBO (1)PI31/ILIGCKOI\/'I KapTHUHBI MHUpa

11.2

Y4YUTBIBaTh TPAHUIIBI TPUMEHEHUS N3YUYEHHBIX (PU3NIECKUX MOJETICH:
TOYEUYHBIN IEKTPUUECKUM 3apsll, SACpHAs MOJEIb aToMa, HYKJIOHHAs

MoO/JieJIb aTOMHOT'O SiAjpa MpY pelieHNH (pU3NUEeCcKuX 3a1a4

11.3

PacrioznaBate Qu3nyeckue siBieHHs (MpoIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKHA W  KBAaHTOBOW  (pH3HKH:
JJIEKTPUYECKasl TPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUECKOE,
MarHuTHOE  JCWCTBUSI  TOKa, B3aUMOJICHCTBUE  MArHUTOB,
JNICKTPOMArHUTHAasl WHAYKIHMS, JCHCTBHE MArHUTHOTO TIOJIsi Ha
NPOBOJHUK C TOKOM MW JBMKYIIMHCS 3apsill, DJICKTPOMArHUTHBIC
KoJicOaHWss M BOJIHBI, MPSIMOJHHEHHOE pPaCIpOCTpaHCHHUE CBETa,
OTpaXeHHWe,  NpeloMieHHe, uHTepdepeHuus, audpakuus U
HOJISIPU3aLUsl CBETA, TUCIEPCHs CBeTa, (OTOEKTPUYECKU dPdekTt
(dboroaddekrt), cBeToBOoe naBiIeHHE, BO3HUKHOBEHHE JHHEHYATOrO
CIEKTpa aToMa  BOJOPOJA, C€CTeCTBCHHAass M  HMCKYCCTBEHHAsI

PaIuOaKTUBHOCTDb

114

OnuceiBaTh  HU3y4YeHHbIE CBOMCTBa  BellecTBa  (JIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, JIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3iIHYHBIX
cpel) U DICKTPOMArHUTHBIC SABJICHHUS  (TIPOLECCHI), HCHOIB3YS
dusnyecKkue  BEMUYHMHBL:  JJICKTPUYCCKUH  3aps], CWIa TOKa,
JNEKTPUYECKOE  HANpsHKEHUE,  AJIIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth mnoteHnmanoB, JJC, pabora Toka, MHAYKIMS MarHUTHOTO
noyist, cwia Awmmepa, cuna JlopeHna, HWHAYKTHBHOCTH KaTYIIKH,
SHEPIusl 3JIEKTPUUECKOTO M MAarHUTHOTO IMOJ€H, MepuoJ M YacToTa
Koyie0aHuil B K0oye0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MpoIecce
TapMOHHYECKUX 3EKTPOMArHUTHBIX Kosie0aHui, boxycHoe
paccTosiHue W ONTHYECKas CHJia JIMH3bI; MPU OMUCAHUU MPABUIBLHO
TPAKTOBAaTh (PU3UYCCKUN CMBICT HUCIHOJB3YEMBIX BEIUYHH, UX
0003HAUeHUS W €IWHUIBI, YKa3blBaTh (HOPMYIbI, CBS3BIBAIOIIHE

JAHHYIO (PU3UYECKYIO BETHYUHY C IPYTUMHU BEIMYNHAMU
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11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SBJICHUS U IIPOLIECCHI, UCIIOJIb3Ys
(bmnqecxne BCJIIMYHHBI: CKOPOCTH JBJICKTPOMArnvWTHBIX BOJIH, AJIMHA
BOJIHBI M YaCcTOTa CBECTA, DHCPIrusi W HMIIYJIbC (i)OTOHa, nepuon
nojypacmnaga, OSHEpIrus CBIA3M ATOMHBIX AACP, IIPU OMNHUCAHHUU
IMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘{€CKI/II‘/JI CMBICJI HUCIOJIb3YCMbIX BCJIWYHH,
UX O0003HAYEHHS U CAVWHHUIObI; YKAa3bIBATb (I)OpMy'J'IBI, CBsA3BbIBAOIINEC
JaHHYIO (1)I/ISI/I‘IGCKYIO BCJIIMYMHY C APYIr'UMHU BCINYHMHAMMU, BBIYUCIATH

3HaYeHUE (PU3MYECKON BEIIMIHHBI

11.6

Ananu3upoBaTh (U3WYECKHE TPOLECCHl W SIBICHUS, HCIIOIb3YS
¢u3uueckne 3aKOHBI M NpUHOUNBL  3akoH OMa,  3aKOHBI
NIOCIIEAOBATENBHOIO U IAPAJJIEIBHOTO COEAMHEHMs IPOBOJHHKOB,
3akoH Jxoynst — JIeHna, 3aKOH 2J€KTPOMAarHUTHOM MHIYKIMH, 3aKOH
IPSMOJIMHEMHOTIO PacIpOCTPAaHEHHs CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHHS  CBETA, YypaBHEHME  OWHINTEWHa  JUIA
dororddekrra, 3aKOH COXpaHEHHS JHEPrHUH, 3aKOH COXpaHEHUS
UMIIyJIbCa, 3aKOH COXPAaHEHHs JJIEKTPUYECKOrO 3apsAna, 3aKOH
COXpPAaHEHHs  MAacCOBOTO  4Yucia, mocTynatel  bopa,  3akoH
pPaAMOAaKTUBHOIO pacmajza; TMpud O3TOM  pa3ivyaTh  CJIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPaKEHHE U YCIIOBUS

(rpaHuIbl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,I[CJ'IHTB HAIlIpaBJICHUEC BCKTOpAa HWHAYKOHUU MATrHUTHOT'O TIIOJIA

IIPOBOJHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna

11.8

CTpOI/ITB n  OIIMChIBATH 1/1306pa>1<eH1/1e, co3gaBacMo€  ITINIOCKHM

3€pKaJIOM, TOHKOW JIMH30M1

11.9

BBIMONHATE SKCIIEPUMEHTBI 110 UCCIIETOBAHHUIO (PH3UYECKUX SIBICHUH U
MIPOIIECCOB C HMCIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX U3MEPECHHUIA; IPH
aToM (opmynaupoBaTh MpobieMy (3amady) M THUIIOTE3Y Y4eOHOTO
JKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  NPEJIOKESHHOTO

060py2[OBaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]II/IpOBaTB BBIBO/JBI

11.10

OCYH.[CCTBJ'IHTI) npsAMBIC W KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘{eCKI/IX
BCIIMYMH, IIPpHU 3TOM BBI6I/IpaTB ONITHMAJIBHEIN CIOCO0 HU3MCPCHHUA U

HCII0Jb30BaTh U3BCCTHBIC MCTOJbI OICHKHU HOFpGI.HHOCTCfI I/I3MepeHHﬁ

11.11

HccnenoBaTth 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C UCIOJIb30BAHUEM
OpSMBIX  HU3MEPEHHH; TP 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(duKCHpOBaTh pPe3yJbTATHl MOJYYCHHON 3aBHUCHUMOCTH (DU3MUYECKHUX
BEJIMYMH B BUE TaOIUI] U IrpadUKOB, eJIaTh BRIBOJBI MO pe3yabTaTaM

HCCJICAOBAaHHUA

11.12

CoOmomate  mpaBwia  0€30mMacHOr0  TpyZa TpH  [POBEICHUU
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UCCIEJOBaHUM B paMKax y4eOHOro 3KCIEpUMEHTa,  y4yeOHo-
UCCIIEI0OBATEIbCKOW M MPOEKTHOM JESATENbHOCTH C MCIIOJIb30BaHHEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMS

11.13

Pemate pacuérHble 3amaun ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3ysd (pru3ndeckne 3aKOHBI M TPHHIUIBI, Ha OCHOBE aHANIN3a
YCIOBUSL  3a/aud  BBIOMpAaTh  (HU3MYECKYI0 MOJENb, BBIICIATH
¢u3nueckrue BeTMYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHUs,
NPOBOJIUTH PAaCUEThl M OLIEHUBATH PEATbHOCTh MOJyYEHHOTO 3HAYECHUS

bu3NIECKON BETMINHBI

11.14

Pemars KaueCTBEHHBIE 3a/1a4un: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYXKIAEHUN C OMOPON HA U3yYCHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/Iq€CKI/Ie SABJICHUS

11.15

Wcnonp3oBath mnpu  pemieHnd  y4eOHBIX 3a3Ja4  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTMM [UIsl TIOMCKA, CTPYKTYpUpPOBaHMS,
UHTEPIPETAllMd U MPEICTAaBICHUA Y4eOHOM W Hay4HO-NOIMYJISPHOMN
UH(POPMALIMK, MOJYYEHHONH U3 PA3IUYHbIX MCTOYHUKOB; KPUTHUECKH

AHATM3UPOBATH MOJTyYaeMyI0 HH(POpMAITUIO

11.16

OOBSICHATh NMPUHLMIBI ACUCTBUS MAIIMH, MPHOOPOB U TEXHUUYECKHX
YCTPOMCTB; pas3InyaTh yCJIOBHUS HMX OE30MACHOTO HCIOJIb30BAHUS B

HOBCGHHGBHOﬁ KHU3HHU

11.17

[TpuBoaUTH MpUMEpPHl BKJIaJa POCCHUCKUX U 3apyOekKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
JKU3HM U1 o0ecrieueHns 0€30MacHOCTH MpHU OOpallleHHH ¢ MPUOopaMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JUIS COXPAHCHHS 3JI0pPOBbS U

CO6J'IIO)I€HI/I$I HOPM 39KOJIOTHYCCKOI'O ITIOBCACHHUA B Opr>K8.IOIJ.[€I>i cpeac

11.19

PaGortare B rpyrmrme c BBIIOJHEHHEM Pa3IUYHbIX COLIMAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TIPYIIbl,  PalMOHAIBHO  pacCHpelessTh
00s3aHHOCTHM U TUIAHUPOBATh JICITEILHOCTh B HECTAHIAPTHBIX
CUTyaIlUsX, aJIeKBaTHO OILICHUBATh BKJIaJ KaXJOTr0 M3 YYaCTHHUKOB

TPYIIIBI B pEIeHNE paccMaTprUBaeMoi MpoOIeMbl
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IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3nena

Kona nposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTbI COAEPKAHUSA

OU3NKA 1 METO/IbI HAYYHOTI'O ITO3HAHUA

1.1

®uszuka — Hayka o0 npupozge. Hayunsie
METOABI IIO3HAHUS OKpYKarolero Mupa. Poib
DKCIEpUMEHTa M TEOpUM B  IIpouecce

IMO3HaHUA NPUPOIBI. 9KCHepI/IMeHT B (bI/IBI/IKe

1.2

MogenupoBanre (U3MUECKUX SBICHUH H
nponeccoB. Hayunslie runore3pl. @uznyeckue
3aKOHBI M TE€OPHUH. ['paHUIIBI MPUMEHUMOCTU
buznIecKux 3aKOHOB. [puntmn
coorBercTBUs. Pomp u Mecto (¢u3uMku B
(dbopmMupoBaHUU COBPEMEHHOMN Hay4YyHOU
KapTUHBI MHpa, B MIPAKTUYECKON

NESITENILHOCTH JIFOAEH

MEXAHHUKA

KMHEMATUKA

2.1

Mexannyeckoe ABmxeHHe. OTHOCUTEIBHOCTh
MEXaHU4YeCcKOro ABuxkeHus. Cuctema oTcyéra.
Tpaexropus

[Tepemernienue, CkOpocTh (CpemHsisi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) U YCKOpEHHE
MaTepuaIbHOW TOYKH, MX MPOCKIUU Ha OCH
CUCTEMBI KOOpIUHAT. Cnoxxenue

[IEPEMELICHUH U CII0KEHUE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIKECHUE. I'padukn
3aBHCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOPEHHH, IIyTH U NIEpPEMEILECHUS

MaTepHaHLHOﬁ TOYKH OT BpECMCHU

CBoOoanHoe nageHue. Y ckopeHrue CBOOOHOTO

najicHus
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2.1.5

KpuBonunueilinoe nBuxkeHne. PaBHOmMepHOE
IBMKCHME  MAaTepUAJIbHOM  TOYKM  IIO
OKPYKHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon U 4acToTa.

[leHTpOCTpEMUTEIBHOE YCKOPEHUE

2.1.6

Texuuueckue yCTpOHCTBa: CIIUAOMETD,
IBUKCHHE CHApsOB, LIENIHBIE M PEMEHHBIE

nepeaaiu

IIpaxTueckue paloThI. H3mepenune
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILICHUS MEXIY IYTAMH, IPONHICHHBIMU
TEJIOM  3a  IIOCIENOBAaTENIbHBIE  paBHbBIC
IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
IOBYOKCHUHM C HA4aJbHOW CKOpPOCTBIO, PABHOMU
HyJ10. VI3yueHne NBUKEHUS LIapUKa B BA3KOU
KUAKOCTH. [3yuenme  ABWKEHHA — Tela,

6pOH.IeHHOTO TOPU30HTAJILHO

22

JTIMHAMUKA

221

[TpuHmn OTHOCUTEJIBHOCTH I"aymanes.
ITepBoiii 3akoH HprloToHa. HWHepuuanbHbIe

CHUCTEMBI OTCUETA

222

Macca tena. Cuia. IlpuHnun cynepno3uuuu

Cui

223

Bropoii 3akoH HproToHa mins MaTepuaabHOU
TOYKM B WHEPLHUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3akon HerotoHa s

MaTEpHAIbHBIX TOUCK

224

3aKkoH BCCMHPHOTI'O TATOTCHUA. Cuita TSKECTH.

[TepBas kocmuyeckasi ckopocThb. Bec Tena

225

Cuna ynpyroctu. 3akoH I'yka

226

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs
CKONLKCHUS M CWIA  TPEHUS  TIOKOSL.
KoaddunmenT tpenus. Cuita cCOnpoTUBICHHS

IIpyu ABUXXCHUH TCJId B JKUAKOCTH HUJIU ra3c

227

HOCTyTIaTCJ'IBHOG U BpallaTCJIIbHOC IBHUXXCHHC
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228

abCOIOTHO TBEPAOTO Tena

MOoOMEHT cujIbl OTHOCUTEIBHO OCH BpPALIECHHUS.
[Ine4o cuibl. YcnoBus paBHOBECUS TBEPAOTO
tena B UCO

229

TexHuyeckne  yCTpoOWCTBA:  MOAIIMITHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTudeckue paboTel. 3ydeHne ABMKEHUS
Opycka TI0O HaKJIOHHOH IIJIOCKOCTH  IIOJ
JIEUCTBUEM HECKOIbKHMX cuil. McciemoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B nedhopMHupyeMOll TPYKUHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI UX JedopMaIuu.
HccnenoBanue ycioBUi paBHOBECUS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

23

3AKOHBI

COXPAHEHNMA B MEXAHUKE

2.3.1

Nmnynee MarepuaabHOM TOYKH, CHCTEMBI
MaTepuagbHBIX TOYeK. MMIynbc Ccuibl u

HN3MCHCHHEC UMITYJIbCA TCIIa

232

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE OBIKECHUE

233
234

Pabora cusl

MOoOIIHOCTE CUJIBI

235

Kunetnueckast sHeprus MaTepuabHON TOYKH.

Teopema 0 KHHETUYECKOW SHEPIUU

2.3.6

[TorenumansHas osHeprus. [loTeHumanbHas
SHEPTUst YIpyro nehopMUPOBAHHON
npykusbl.  [loTeHumanpHass 3HEprus Tena

BOJIM3M TOBEPXHOCTU 3eMJITH

2.3.7

[loTeHumanbHple U HENOTEHIUAIBHBIE CHUIIBL.
CeBs3b  pabOThl HEMOTCHIUATBHBIX CHI C
W3MEHEHHUEM MEXaHUYECKOU SHEPIruun
CUCTEMBI TeI. 3aKoH COXpaHEHUs

MEXaHUYECKON SHEPIUH

238

Ynpyrue u Heynpyrue CTOJIKHOBEHUS



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

Texunueckue YCTpOﬁCTBaZ ABWIKCHUC PAKECT,

2.3.9
BOJOMET, KOIep, MPYKUHHBINA THCTOJIET
[Ipaktueckue paboTel. HM3yueHue CBs3U
53.10 CKOpOCTEM Ten NpH HEynpyroM yjaape.

UccnenoBanue cBsizm  pabOTBI  CHIIBI  C

W3MEHEHHEM MEXaHUYECKOM OHCPIHUHU TCJIa

MOJIEKVYJISIPHA S ®U3UKA U TEPMOJIMMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH

OcHoBHBIE HIOJIOKCHHUSA MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
nekeHue. Jndysus. Xapakrep IBIKESHUS U

B3aHMMOJEHCTBHUS YaCTHIl BEIIECTBA

Mopenu CTpoeHus Tra3oB, JKHIKOCTEW U
TBEPABIX Te1 U  OOBIACHEHHE  CBOMCTB

BEIIIECTBA HAa OCHOBE DTUX MOJenei

Macca MOJICKYII. KommuaecTBo BCIICCTBA.

[TocTostHHAas ABOTaIpO

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. Illkana remneparyp Lienscus

3.1.5

Mounens UIEaTbHOTO rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON

TCOpHUU UJCATIBHOI'O T'a3a

3.1.6

AOGcomtoTHas TeMIiepatypa Kak Mepa cpenHeit
KMHETHUYECKOW SHEPIUM TEIUIOBOTO JABMXKECHUS

yactul rasa. [lIxana remneparyp KenbpBuna

VYpaBuenne Kianeiipona — Menzeneesa.

3akoHn [lanpToHA

l"azoBbIe 3akoHBI. M30mponeccsl B nacaibHOM
ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, n3obapa

3.1.9

Texnnueckne yCTpOMCTBA: TEPMOMETD,

6apomerp

3.1.10

[Tpaktnueckue paboTel. M3mepeHne Macch

BO3/lyXa B KJacCHOW komHate. MccienoBanue
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3aBUCUMOCTH MCKIY MapaME€TpaMu COCTOAHUA

Pa3peKEHHOTO Ta3a

32

OCHOBbI TEPMOAMHAMMUKHA

3.2.1

TepMoauHamuyeckass cucrtema. BHyTpeHHss
SHEPIUsT TEPMOJMHAMHYECKOW CHUCTEMBI U

Ccoco0bl €€ U3MEHEHUS

322

KonnyectBo TemnoTel u paboTta. BHyTpenHss

OHEPIUs OAHOATOMHOI'O HJ€AJIBHOI'0 ra3a

323

Buasl Termonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIUA, H3TydyeHue. TermmoéMKOoCTh Tena.
ViaenbpHas TeIIOEMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPpU TCIUIONICPCaAAYC

324

IlepBblit 3ak0H TepMoauHAMUKU. [Ipumenenune
IIEPBOTO 3aKOHa  TEPMOJUHAMMKU K
u3omnpoueccaM. ['papudeckas UHTEpIpeTays

paboThI raza

3.2.5

TemmoBble mammHbl. [IpuHIMOBL  AEHCTBUS
TeIUIOBbIX MammH. [IpeobpazoBanus >HEprun
B TemioBbix MammHax. Koadduuuent
none3Horo geiicteus  (mamee —  KIIJI)

temioBoit MamuHel. [ukit Kapao u ero KIT/]

3.2.6

Bropoi 3aKOH TEPMOJIUHAMUKH.
HeoOpaTuMocTh  MpomeccoB B MPUPOJE.
TemmoBslie JIBATATEIIN. DKOJIOTHYECKHE

MPOOJIEMBI TEIUIOOHEPTETUKU

3.2.7

Texnnueckue YCTpOMCTBA: JBUTaTelb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOJUJIbHUK, KOHAUITHOHED

3.2.8

[IpakTueckue padotel. I3mepenue ynenbHON

TETUTIOEMKOCTH

33

AT'PET'ATHBIE COCTOSAHNA BEIIECBA. ®A30BBIE [IEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u koHneHcaws. Mcnapenue
u KHUIICHHUE. VnenbHas TEIUIOTa

napooOpazoBaHus. 3aBUCHMOCTh TEMITEPATYPHhI
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KUIICHUA OT JABJICHUA

AOCOIOTHAE U OTHOCHUTENbHAS BIIAXKHOCTh

BO3ayxa. HacelieHHslii nap

333

Teépmoe  Teno. Kpucrannnueckue u
amopHbie Tena. AHH30TPONHS  CBOMCTB
KPHUCTAJIJIOB. >KI/I]IKI/I€ KpHUCTAJJIBIL.

COBpeMeHHLIe MaTepHuaIbl

334

IInaBnenue wu KpuUCTaJUIN3al1d. Y,I[CJ'IBHaH

TeruioTa muasiaeHus. Cyonumarys

335

YPaBHeHI/Ie TEILIOBOro OajaHca

33.6

TexHuyeckue YCTpPOWCTBA: TUTPOMETP U
MICUXPOMETP,  KaJIOPUMETp,  TEXHOJOTUHU
MOJIyYEHUS] COBPEMEHHBIX MaTE€pHaJIOB, B TOM

YHCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOTHU

3.3.7

IIpakTuueckue padoTHI. N3mepenue

BJIA’KHOCTH BO3yXa

SJIEKTPOJJUHAMUKA

4.1

DJIEKTPOCTATUKA

DnexTpu3zanys Tes. DIeKTpuiyeckui 3apsn. pa

BU A SJICKTPUICCKUX 3apAa0B

[TpoBoaHMKH, JIHADIIEKTPUKA Hu

MMOJIYIIPOBOJHUKH

413

3aKOH COXpaHEHHUS AIEKTPHIECKOTO 3apsia

4.1.4

B3aumopeiictBue 3apsanoB. 3akon Kynona

4.1.5

DJIEKTPUYECKOE ToJie. Hanpsoxénaoctb
JIEKTPUYECKOTO T10JI41. [IpuHImn
cyneprno3unuy.  JIMHMM  HaNpsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

PaGota cmim  BIEKTPOCTATUYECKOTO  TIOJISL.

ITorenmuan. Pa3HocTh MOTEHITHATIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKHU B IOCTOSHHOM
QJICKTPUICCKOM IoJe. I[I/ISJ'ICKTpI/I‘IeCKaH

MMPOHNIACMOCTb

DIEKTPOEMKOCTb. Konnencarop.
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BHCKTpOéMKOCTB IIJIOCKOI'0  KOHACHCATOpa.

DHeprus 3apsLKEHHOT0 KOHJIEHcaTopa

4.19

4.1.10

TexHu4yeckue  yCTpPOMCTBA:  DJIEKTPOCKOIL,
JNIIEKTPOMETP, DJIEKTPOCTATHYECKAs 3allUTa,
3a3eMJIEHHE 3JIEKTpONpHOOpOB, KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboThI. N3mepenne

AIEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSIHHBIN SJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Vcnosus CymieCTBOBAHUA IIOCTOSAHHOI'O

4.2.1 AJIeKTpUYecKoro Toka. Mcrounuku Toka. Cumna
ToKa. [TocTOsIHHBIN TOK
422 Hanpspokenue. 3akon Oma i yyacTka 1enu
423 DJEKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE
o COIPOTHBIICHUE BEIIECTBA
424 ITocnenoBarenbHOE, napajiesbHOE,
o CMEIIaHHOE COEIMHEHUE TPOBOHUKOB
Pabota snekrpuueckoro Toka. 3akoH [xoyns
425
— Jlenna
4.2.6 MoIIHOCTb AJIEKTPUUYECKOTO TOKA
anekTponaBmwkymas cuna (manee — DC) u
427 BHYTPEHHEE COINPOTUBIIEHUE UCTOYHHKA TOKA.
o 3akoH Owma Juie  TONHOW  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3ambikanue
DneKTpoHHas MIPOBOAUMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METaJIOB oT TeMIepaTypsbl.
CBepXIIpoBOIMMOCTh
42.9 DJIEeKTpUYECKUil TOK B Bakyyme. CBoHcTBa
o AIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKHY. CobcTBeHHAs u
4.2.10 IIPUMECHAs IIPOBOAMMOCTh

MOJIynpoBOIHMKOB. CBOIiCcTBa p-n mepexoja.
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4.2.11

[TomympoBOTHUKOBBIE TPUOOPEI

DJEeKTpUYeCKUd  TOK B DJJIEKTPOJIMUTAX.
DNeKTpOoIUTHYECKAs JccoLpanusl.

DIIEKTPOIH3

4.2.12

DNEKTPUYCCKHIA TOK B rasax.
CaMocCTOSITEIbHBII W HECAaMOCTOATENbHBIN
paspsa. PasnuuHbie THIBI CaMOCTOSTEIHHOTO

paspsiaa. Momuus. [lnazma

4.2.13

Texnuueckne YCTpOMCTBA: aMIepmerp,
BOJITMETP, pEOCTaT, HCTOYHUKH  TOKa,
AJIEKTPOHArPeBATEIIbHBIE puOOpBHI,
3JIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP
COIIPOTHUBJIICHHUS, BaKyyMHBII MO,
TEPMHUCTOPBI u (doTope3ucTopsl,

l'IOJ'IyrIpOBOI[HHKOBI:Iﬁ JHUO/J, raJilbBaHHKAa

4.2.14

[IpakTnaeckue paboTshI. N3yuenue
CMEIIAaHHOTO COeIMHEHMSI PE3UCTOPOB.
N3mepenne OJIC ucTtoyHMKa TOKa M €ro
BHYTpEHHEro conpotusieHusd. HaGmonenue

AIIEKTPOITH3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE IIOJIE. 9JIEKTPOMAI'HUTHAA MHAY KA

43.1

ITocTtosiHHEIE MarHuTel. B3ammonelcTBue

IIOCTOSAHHBIX MarHnuToOB

43

432

MarnutHoe nmone. Bekrop MarHUTHOM
uHaykuud.  [lpuHnmn — cynmeprno3unuu.
Jluann marnutHOM wHAYKUMHU. KapTuHa
JUHUNA ~ MarHUTHOM  MHIYKIMH  TIOJIS

INOCTOAHHBIX MarHUTOB

433

MarauTHoe IoJe MMpoOBOAHHMKA C TOKOM.

KapTI/IHa JIMHAMN TI0JIS JJIMHHOI'O IIPsAMOTO
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MMpOBOAHUKA MW 3aMKHYTOI'O KOJIBIICBOI'O
IMPOBOAHMKA, KATYIIKHK C TOKOM. OneIT

Opcrena. BzaumopeiictBue NpoOBOJHUKOB C

TOKOM
434 Cuna Amriepa, e€ MOJyJIb U HaIlpaBJICHUE
Cuna Jlopenua, €€ MoayJb U HalIpaBJICHUE.
JIBrxkeHue  3apsHKEHHOM — 4YacTMIBI B
435 OJTHOPOJHOM MarHuTHOM Tmone. Pabora
cuibl JIopenua
43.6 SIBIIeHUE SIIEKTPOMArHUTHOW MHIYKLIAN
437 IToTok BeKTOpa MarHUTHOW UHIYKLIMA
OJ1C uHayKIMH. 3aKOH AJIEKTPOMArHUTHOM
4.3.8 unaykiuu Oapages
BuxpeBoe anektpuueckoe mome. IJIC
WHIAYKIUW B TPOBOJHMKE, JBMXKYIIEMCS
439 MOCTYMATENbHO B OJTHOPOJHOM MarHUTHOM
ToJie
4.3.10 [IpaBuiio Jlenta
NHnykTUBHOCTD. SIBJIEHHE CAMOMHIYKIIVH.
4311 OJ1C camonHAYKIMH
DHeprusi MarHUTHOTO TIOJS KATYIIKUA C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHuTHOE ToJIe
TexHuyeckue yCTpOMCTBA: IIOCTOSIHHBIE
MarHMrThl, 3JE€KTPOMArHUThI,
4.3.14
AJIEKTPOABUTATENb, YCKOPUTEITH
AJIEMEHTAPHBIX YaCTHIL], THAYKIIMOHHAS [IE€Yb
IIpakTuueckue paboTBhI. N3yuenue
MarHMTHOTO TMOJISI KaTyIIKU C TOKOM.
4.3.15 UccaenoBanue OeUCTBUA  IOCTOSHHOIO

MarHuTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIUA

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHW A
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5.1.1

Konebarenpuas  cucrema. CB0oOOIHBIE
KoneOanus. ['apMoHWYECKHE KojeOaHusl.
[lepuon, wyacrota, ammauTyga u (aza

KoJeOauuii

5.1.2

5.1.3

IIpyxuHHBI MasTHUK. MareMaTu4ecKui

MasITHUK
VYpaBHEHHE TApMOHHMUYECKUX KOJICOAHMIA.
Kunemarnueckoe U JTAHAMUYECKOE

OIMCaHHE K0Je0aTeILHOrO JABUKCHUA

5.14

[IpeBpamenue SHEPIrUun npu
FapMOHUYECKHUX KOJICOQHMSIX. CBs13b
AMILIATYIBI KoJeOauuii HUCXOTHOU
BEJIMYMHBI ¢ aMIUTUTYJAaMH KoliebaHuii eé

CKOPOCTH U YCKOPEHHUS

5.1.5

Konebarenpupiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMATHUTHBIE KoJIeOaHUs B
UJCaIbHOM  KOJICOATeIbHOM  KOHTYpE.
AHanorus MeXAy MEXaHHYeCKUMH U
AJIEKTPOMATHUTHBIMHU KOJIEOaHMSIMH.

®opmyia Tomcona

3aKkoH COXpaHCHHA SHCPIruu B HACAJIbHOM

KOJIe0aTeIbHOM KOHTYpE

5.1.7

BriHyX/1IeHHBIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. Pe3zonancuas KpuBasl.
BriHyX1cHHBIE 3JIEKTPOMAarHUTHHIE

KoJIe0aHusl.

5.1.8

[lepemennsiii  Tok.  CHHYCOMIAIbHBIN

HCpCMCHHHﬁ TOK.

5.1.9

MorHoCTh [IEPEMEHHOI0 TOKa.
AMIUIUTYIHOE W JIEUCTBYIOIEE 3HAYCHUE

CHJIbI TOKA 1 HANIPSIZKCHUSA

5.1.10

Tpancdopmarop. [IpousBocTBo, nepeaada
U TOTPeONICHUE AIICKTPUUYECKONW JHEPTUmu.
OKOJIOTUYECKHE PUCKHU NPHU MPOU3BOICTBE

AIIEKTPUUYECKON SHEPIUu. Kynberypa
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HCIIOJIb30BaHUA QJICKTPOIHEPIrun B

IIOBCEIHEBHOU KU3HUA

TexHudyeckne ycTpoicTBa: cericmorpad,

5.1.11 ANEKTPUUECCKUI 3BOHOK, JIMHUAA
aJIeKTponepeaayd
[Ipaktuueckne pabotel. VccnemoBanue
3aBUCUMOCTH TE€pUOJa MaJbIX KOJIeOaHMIA
s 1o rpy3a Ha HUTH OT JUIMHBl HUTH W MacChI

rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
ey M3 IOCJIE0BATEIbHO COEAUHEHHBIX

KOHACHCATOpPA, KATYIIKU U pE3UCTOPa

5.2

MEXAHNWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus.  Ilepuon.  Ckopocts
pacnpocTpaHeHuss ¥ JJIMHA  BOJIHBI.

[Tonepeunslie U TPOAOIbHBIEC BOTHBI

522

###Par##H# Nnrepdepenius u audpakuus

MEXaHUYCCKUX BOJIH

523

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTpOMAarHUTHBIE  BOJIHBL. Y CIIOBUS
U3Iy4EHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmuasa opuenranusa BektopoB E, B u v

B DJIEGKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHEe, NpPEeIOMIICHUE, MNOJsIpU3alys,
mudpaxmms, wuHTephepeHmmsi. CKopocTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMmeHeHre 31EKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIIBI PaAMOCBSA3H U TEJICBHUICHHUS.
Paguonokarus. DNeKTPOMarHUTHOE

3arpsi3HEHHE OKPYXKAIOIIeH cpebl
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5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YIBTPa3ByKOBast
JMarHOCTHKAa B TEXHUKE U MEAUIIMHE,
pamap,  paguONPUEMHMK,  TEIEBU30pD,

aHTeHHa, Tenedon, CBY-neun

53

5.3.1

OIITUKA

[TpsMonuHeiHOe pacnpocTpaHEHHE CBeTa

B OJIHOPOAHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS
cgeta. [locTpoeHne n300pakeHni B INIOCKOM

3epKaie

533

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIIIOTHBIH IoKasareib

IIPEIOMIICHHUS

534

ITomHoe BHYTPCHHEE OTpa’KEHHUE.
IIpenenbHblil yroyl MOJHOIO BHYTPEHHETO

OTpaXCHUS

535

Hucnepcus  cBera. ClOXKHBI ~ COCTaB

oenoro ceera. L[BeT

5.3.6

Cobuparoniye W pacCEeUBAIONIUE JIHH3HL.
Tonkass nuH3a. DOKYCHOE PACCTOSHHE M
onTUYecKas  CWJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHni B COOMPAIOTIX
U pacceMBalomMx JuH3aX. Dopmyna
TOHKOM JIMH3BI. YBEJIWYCHUE, JaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHUMOCTH TE€OMETPUYECKON

OIITUKH

5338

Wutepdepenus  cBeta.  KorepeHTHbIE
HCTOYHHUKH. Ycnosust HaOIIOIEHUS
MaKCUMYMOB u MHUHHUMYMOB B
UHTePPEPEHIIMOHHOW KapTHHE OT JABYX

CI/IH(i)aSHBIX KOTCPECHTHBIX HCTOYHHUKOB

539

Judpakmus CBeTa. JudpakimonHas

peméTka. YcioBue HaOJIOICHUS TJIABHBIX
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MaKCHUMyMOB npun nmaacHun
MOHOXPOMATHUYCCKOI'O CBCTa Ha

JTU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceeta
TexHuueckue yCTpOWCTBA: OYKH, JIyma,
doroanmapar, NPOCKIMOHHBINA ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAA
ONTHKA, TU(ppaKkIOHHAS pelmeéTKa,
TIOJISIPOU T
[IpakTrueckue paboTHI. N3mepenue
s310 nokasatesss npenomiieHus. MccnenoBanue

CBOMCTB  HM300paXeHWH B  JIMH3AX.

HaGmronenue nucnepcun ceta

BJIEMEHTbBI CHELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

6.1

I'panunbl NPUMEHMMOCTH  KJIACCUYECKON
MEXAHHKH. IToctynats! TEOpUU
OTHOCUTEJILHOCTH: UHBAapUAHTHOCTh
MOZYJIsI CKOPOCTM CBe€Ta B BaKyyMe,

MPUHITUTT OTHOCUTEIHFHOCTH DWHINITEHHA

6.2

OTHOCHTEIHLHOCTH OOIHOBPEMEHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU MU  COKpalICHHUC

JJIAHBI

6.3

6.4

DHeprus 1 IMIYJIbC CBOOOHON YaCTHIIBI
CBsi3p Macchl C JHEPTUEH WM HMITYJIbCOM
CBOOOIHOM YacTUIBl. JHEpPrusi  IOKOs

CcBOOOIHOI YaCTUIIBI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®otonbl. Dopmyna [lnanka cBA3U SHEPrUn
doTtoHa ¢ ero YactoTo. OHeprus u

HUMITYJIbC (DOTOHA

7.1.2

OTkpbITHE U HccienoBaHne GoTorddexra.
Omertet AL Cromerosa. 3aKOHBI

doroaddexra
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7.1.3

YpaBHeHue OHHIITEHA it
dotorddexra. «Kpacnas TPaHHUIIA

doroadpderra

7.1.4

JlaBnenue cera. OnwiTel I1.H. JIebenena

7.1.5

XUMU4YecKoe NEeHCTBUE CBETA

7.1.6

Texandeckne yctpoiictBa: (oTO37IEMEHT,
doTogaTyuK, COJIHEYHast Oarapes,

CBETOINOI

72

CTPOEHUE ATOMA

7.2.1

Monpens atoma ToMmcona. OMBITE
Pesepdopaa no riccnenoBaHuio CTPOCHUS

aToMma. HnaHeTapHa;I MOACIIb aTOMa

7.2.2

[Toctynarter bopa. H3nyuyenue u
noryioimieHue  (HOTOHOB TpU  TEepexoje
aToMa C OJHOTO YPOBHS DJHEPruM Ha
npyroi. Buasl criektpoB. CHEKTp ypOBHEU

9HEPTHUU aTOMA BOAOpOaAa

7.2.3

724

BonHoBrle cBoiicTBa yactuil. BoiaHEI ne
Bpoiins. KopnyckynsipHO-BOITHOBOM
nyamu3Mm. Judpakius IEKTpOHOB — Ha

KpHUCTaax

CnonTa"nHoe u BBIHYKACHHOC H3JTYUCHHC.

YeTpoiicTBO U TPUHITUITT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanmu3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Tpaktnueckue  pabotbl.  Habmionenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE AP0

7.3.1

Metoapl HaONMOIEHUS U PErHCTpaLUU

SJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTHBHOCTU.  OIIBITHI
Pesepdopna mo ompemeneHuro cocraBa

paguoakTUBHOTO  W3nydeHus. (CBoKcTBa
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anb(a-, 6eta-, ramMmma-u3nydeHus. Bausuue

PaarOaKTUBHOCTHU HA KUBBIC OPraHU3MbI

7.3.3

7.3.4

OTkpbITHE  NOpPOTOHAa U HEWUTpPOHA.
Hyxnonnass monens sigpa ['eiizenbepra —
NBanenko. 3apsn sapa. MaccoBoe ymciio

snapa. M3otorsl

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIN OeTa-pacma. l'amma-
U3ITyYEHHUE. 3aKOH  PaguOaKTUBHOIO

pacmaza

7.3.5

OHeprust  CBS3M  HYKJIOHOB B  siJpe.

Anepurie cuibl. JlepexT maccsr simpa

7.3.6

Snepnuble peakuuu. JlemeHune M CUHTE3

anep

7.3.7

SAnepHbiit peaxkTop. TepmosiiepHbIi
cunte3. IlpobimemMbl ¥ NEPCHIEKTUBBI
AIEPHOM  DHEPreTUKU.  ODKOJIOIMYECKHE

ACIICKThI smepHoﬁ OHCPICTUKH

7.3.8

OJIEeMEHTApHBIE  YaCTHIIBI. OTtkpeITHE
[IO3UTPOHA. @yHaMEHTAJIbHBIE

B3aHUMOIENCTBUA

739

TexHuueckue  yCTpPOMCTBA:  JIO3UMETP,
Kamepa BuibcoHa, SIEpHBI  peakTop,

atoMHas bomOa

7.3.10

[Tpaktnueckue pabotel. MccienoBanue
TPEKOB YaCTHIL (mmo TOTOBBIM

dotorpadusm)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3mHoro neGa. Co3Be3amsi, spKue

3Bé3,Z[LI, IJIaHEThI, UX BUAUMOC IBHXKCHUC

8.2

Comnueynasts cucrema. llmaHeTsl 3€MHOM
TPYIIIBL. IImaHeTHI-rUrauThl u ux
CIIyTHHUKH, KapJIMKOBbIE IJIaHETHl. Maible

Testa COTHEYHON CUCTEMBI
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8.3

Comune, ¢otochepa u  aTmocdepa.

CoitHeyHast akTUBHOCTD

8.4

Ucrounuk sneprumn ComHIa 1 3BE3]T

8.5

3BE31BI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pajuyc, TeMIeparypa,
150'¢ B3aUMOCBSI3b. Hwnarpamma
«CTEKTPAIbHBIA KJIacCC — CBETUMOCTBY.
3BE3pI  TJIABHOM  MMOCIIEOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIs

3BE37] IJ1aBHOM MOCJIEI0BATEILHOCTH

8.6

#H#Par###BuyTpennee cTpoeHue 3BE3.
COBpeMeHHI)IC MnpeaACTaBJICHUA 0
NPOUCXOXKACHUU | 3Bomormu ColHIa u

3BE3. DTaIlbl JKU3HH 3BE3]I

8.7

Mneunsiii  Ilyre — Hama ['anakruka.
CnupanbHass ~ cTpykTypa [ amakTukwy,
pacnpezneneHue 3BE31, Ta3a U IBUIN.
[Tonoxxenne u pgBuxenne ConHoa B
lamaktuke. Ilmockas wu  chepuueckas

OJICUCTEMBI | aTakTHUKH

8.8

Tuner ramaktuk. PamguoranakTuku H

KBazapel. YEpHBIE IBIPHI B AIpax raJIaKTHK

8.9

Bcenennas.  Pacmiupenue — BceneHHOM.
3akon XaOOma. PaszOeranuwe ramakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mognens  «ropsuen

Bcenennoi». PennkToBoe nsnyuenue

8.10

Macmrabnass ~ ctpykrypa  BcenenHo.
Meraranaktuka. Heperménubie npoGneMsl

aCTPOHOMHU
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YUET PABOYEN MPOI'PAMMBI BOCITUTAHUSI
C yuerom paboueld mnporpamMMbl BocnuTaHus (Monynb «lLIKOJBHBIN  ypOK»)

BOCIIMTATEIbHBIA NOTCHIINAT YpOKa pCaJIn3yCTCs 4CpC3:

o YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLIEHUH MEXAY YYMTEIEM U €ro
YYEHHKaMH, CIIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUSATHIO YYalIUMHUCSA TpeOOBaHHMNA M
Npoch0 yduTens, MPUBJICUCHUIO X BHUMAHUSA K OOCYX/JaeMoW Ha ypoke MH(pOpMAaIHH,
AKTUBU3ALMU UX TT03HABATEIbHOMN JAESITEIbHOCTH;

o no0y x/1eHue IIKOJbHUKOB COOJIIOJIaTh Ha YPOKE OOLIEHPUHATHIE HOPMBI
NOBEJICHUS, INpaBWJa OOLIEHWS CO CTapIMMH (Y4YMTEISIMH) M  CBEPCTHUKAMU
(IIKOJIBHUKAMU), IPUHLMIIBI YYEOHOH TUCHUIUIMHBI M CaMOOpTraHU3alHH;

J NpUBJIeYeHHe BHUMAHMS IMIKOJIbHUKOB K LIEHHOCTHOMY acCHEKTy H3Yy4aeMbIX
Ha ypoKax SsBJICHHH, OpraHu3anus HX paboThl C IMOJydaeMOW Ha YPOKE COIHMaIbHO
3HaYMMOI MH(pOpMaLueil — THUIMUPOBaHUE €€ 00CYKJCHHS, BHICKA3bIBAHUS YUALIUMUCS
CBOETO MHEHHS TI0 €€ MOBOTY, BHIPAOOTKH CBOETO K HEHl OTHOIICHUS;

. HCI0JIb30BAHME BOCIHUTATEIbHBIX BO3MOXHOCTEH coAepkKaHUsS y4eOHOro
npeaMeTa 4epe3 JAEMOHCTPALUI0 JAETIM IPHUMEPOB OTBETCTBEHHOI'O, TI'Pa)JIaHCKOIO
TOBEJICHUs, TIPOSBIICHUSI YEJIOBEKONIOOMS ©  J00pOCEpIEeYHOCTH, depe3 IMoa0op
COOTBETCTBYIOIMX TEKCTOB ISl YTCHUS, 3a/1a4 JUIs PEIICHHs, TPOOIEMHBIX CUTYaIli 1Jist
00CyX/IeHHS B KJIacce;

J NpUMeHEeHHe Ha YpPOKE WHTEPaKTUBHBIX (QOopM pabOThl  ydaluXxcs:
UHTEJJIEKTYaJbHBIX UTP, CTUMYJIMPYIOIIMX MO3HABATEJIbHYI0 MOTHBAIMIO HIKOJbHUKOB;
IUIAKTUYECKOTO TeaTpa, IJie TMOJIyueHHbIE Ha YPOKE 3HaHHMA OOBIIPHIBAIOTCA B
TeaTpajbHBIX IIOCTAHOBKAX; JAMCKYCCHUM, KOTOpbIE€ MHAalOT Y4YallUMCS BO3MOKHOCTb
prOOPECTH ONBIT BEAECHUSI KOHCTPYKTUBHOI'O IMAJIOTa; IPYNIOBON paboThl Wil PabOTHI B
napax, KOTOpble y4aT IIKOJIbHUKOB KOMAaHJHOM paboTe M B3aWMOJCHCTBUIO C JPYTUMHU
JeTEMH;

J BKJIIOYEHHEe B YPOK MIPOBBIX IPOLEAYpP, KOTOpbIE MOMOTarOT MOJIEPKATh
MOTHUBAIIMIO JIETEH K MOJYyYSHHUIO 3HAHWW, HAJA)KUBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOILIEHUHA B Kjacce, MOMOTalOT YCTAHOBIEHHIO J0OpoKenaTelbHOW aTtMocdepsl BO
BpEMS YPOKa;

. opraHu3anms medcTBa MOTUBUPOBAHHBIX U APYAWPOBAHHBIX YYALTUXCS HaJ
UX HEYCIHEBAIOIIMMHU OJHOKJIACCHUKAMH, MAIOIIEro INKOJIbHUKAM COLHUAIBHO 3HAYMMBbIHA
OTIBIT COTPYAHUYECTBA ¥ B3aUMHOM [TOMOIIY;

J HHUOMUPOBAHHE M NOJJEP:KKA  HCCIEN0BAaTEIbCKOW  JEATEIBHOCTH
MIKOJBHUKOB B  paMKax peaju3alid HWMH HHIUBUAYAJIBHBIX W  TPYIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXHOCTb MPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEUICHUS TEOPETUYECKON MpoOJIeMbl, HABBIK TCHEPHUPOBAHHUA U
oopmiieHHs COOCTBEHHBIX HJEH, HABBIK YBAXKUTEIHLHOTO OTHOLICHHS K UYKUM HUAESM,
oopmieHHBIM B paboTax APYrHX HCCIIEIOBaTeNle, HaBBIK IyOJMYHOTO BBICTYIUICHUS
nepes ayIuToOpuei, apryMeHTUPOBaHHS U OTCTAUBAHUS CBOEH TOUKH 3PEHMUS.

Buoioop mex unu unvix popm u cnocovoe éocnumamenvHoll padGomel HA YPOKe yUumeb
onpeoensem camocmoaAmeIbHO 6 COOMEEMCMEUN C YeAAMU U 3A0a4aMu YPoKd.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS YAEHUKA

» ®uzuka, 10 kmace/ Msxkumes I'.4., Byxosuer b.b., Corckuit H.H.; ox
penakmueii [laphenrreBoit H.A. Aknmoneproe obmecTBo «M3aaTenbcTBO
«IIpocsenienue»

» Gusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [laphentreBoit H.A. Axkuimonepsoe obmiectBo «M3aaTenbcTBO

«IIpocsemieHue».
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