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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usmke 0a30BOrO ypOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUM U TpeOOBaHUU K pe3yjbTaTram
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, mpeactaBieHHbIX B OI'OC
COO, a Taxxke c yu€toMm denepaibHoii paboueld MporpaMMbl BOCIHUTaHUS U
KOHIICTIIIUY TIPEnoiaBaHus ydeOHoro mpeaMera «Du3nka» B 00pa3oBaTEIBHBIX
OpTraHU3aIUAX Poccuiickon denepanuy, peanu3yommx OCHOBHEIE
oOpazoBaTeIbHbIE TPOTPAMMBI.

ConmepxaHue mporpamMmbl MO (PHU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa odyvaromuxcs 10—11 kimaccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJX0/a.
[Tporpamma no ¢usuke coorsercTByeT TpedoBanusm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METAlpeIMETHBIM pe3yJbTaTaM OOY4YeHUs, a TaKkKe
YUUTHIBAET HEOOXOJUMOCTh pEaM3alMU MEKIPEAMETHBIX CBsI3ed (PU3UKU C
€CTECTBEHHO-HAYYHBIMH YUYSOHBIMH TIPEAMETaMH. B HEW onpeaensiroTcss OCHOBHBIC
1eIU U3y4eHus: (PU3MKHU Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus, IIIaHUPYEMbIE
PE3YNBTAaThl OCBOSHUS Kypca PU3UKH: TUIHOCTHBIC, METAIIPEIMETHBIC, TPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

* IUJIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3yJIbTATHI TI0 T0/1aM 00YUYEHUS;

+ cojepkaHue yaeOHoro nmpeamera « Ou3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPHUPOAbI, BBICTYINAasl B
KauecTBe y4eOHOro IMpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHui 00 okpysxarorieM mMupe. LlIkonbHbIN Kype Pu3uku — cucteMooOpa3yronui
JUTSI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MMOCKOIBKY (QU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IMIPOIECCOB M SIBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadpuet u actpoHomuei. lcmonp3oBaHME U AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHWK  OmpefeNsieT XapakTep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTHI B chepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYCHHUSI HOBBIX MAaTEpHAIOB C 3aJIaHHBIMU CBOWCTBaMHU W JApyrux. M3ydeHue
(GU3MKN BHOCHT OCHOBHOH BKJIaJa B (DOPMUPOBAHHUE €CTCCTBEHHOHAYYHON KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMHUpPOBAHWE YMEHUU NPUMEHITh HAYYHBIA METO]]
MTO3HAHUS TP BBITIOJHEHUH UMHU YIeOHBIX HCCIICOBAHUH.

B ocHOBY Kypca Ghu3HKH 17151 YPOBHS CPEAHETO 00IIeT0 00pa30BaHMUS MOJIOKEH
PSAI UACH, KOTOPBIE MOKHO pacCMaTPHUBATh KaK MPUHIIUAIIBI €T0 TTOCTPOCHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3ziesioB (DM3UKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBHMM C HEW MaTepuan Kypca (QU3UKH
o0benUHEH BOKPYr (uU3MUECKUX Teopuid. Bemymmm B Kypce sBIseTCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmuszanus mpearnosiaraeT HCIOJIb30BaHHE
TYMaHUTapHOTO TOTEHIMana (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npeanosiaractT 3HakOMCTBO
C LIMPOKUM KPYIOM TE€XHUYECKUX M TEXHOJOTHMYECKUX MPHUIOKEHUW H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peanusyercs IOCPEACTBOM BBEICHHUS 3JIEMEHTOB
coJiep KaHusl, MOCBAEHHBIX 3KOJIOTHYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OOCyKIeHUs Mpoliem
paloHaIbHOIO IPUPOIONOIB30BAHUS U DKOJIOTMYECKON 0€30aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (Pu3nyeckue Teopuu (PopMUpOBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTpPOEHUsl (PU3NUECKON TEOpUH, POiIH (PyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOAE, TPAaHULIaX IPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN TOAX0/ B Kypce (DU3MKU peau3yeTcsl Mpexae
BCEr0 3a CYET OpraHu3alui SKCIEPUMEHTAIHOM NEATEeIbHOCTH O0YyYaroIIUXCH.
Jlnst 6a30BOro ypoBHs Kypca (PU3UKU — 3TO UCMOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOpHBIX pabOT, KOTOPBIE B IpOrpaMMe
no (gu3nuke oObEIUHEHbI B OOLIMH CHHCOK YYEHHYECKHMX MPAKTHUYECKUX padoT.
Boigenenne B yKka3aHHOM IiepeyHe J1abOpaTOpHBIX pabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU 00pa30BaTeNIbHOIO MpoIlecca
UCXOJI1 U3 OCOOEHHOCTEW TUTAaHMPOBAHUS M OCHAIeHWs KaOuHeTa ¢usuku. [Ipu
TOM O00ecrHeuyrBaeTCsl OBJIaJIcHUE OOYYAIOIIMMUCSA YMEHHUSIMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICJOBAHMS 3aBHUCUMOCTEH (DU3MUECKUX BEIUYUH U
MOCTAaHOBKY OIBITOB 110 MTPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIEISeTCs PELIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/ad.
IIpu 5TOM [1I1 paCYETHBIX 3a7a4 PUOPUTETOM SIBIIAIOTCS 3aa4U C SIBHO 3aJaHHOU
du3nyecKoil MOJENbl0, TMO3BOJISIIONIME MPUMEHSITh M3YyYEHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaK MU WMHTErpUpysl 3HaHUS W3



pa3HbIX pas3znenoB. [|Jig KauecTBEHHBIX 3ajad MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha
OoOBsICHEHHE TMpOTEeKaHUsl (U3MYECKUX SBJICHUM M TPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrome  BbIOOpa  (Qu3MUeckod  Mojenu g CUTyalluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusiMu GI'OC COO k MaTepHalbHOTEXHUYECKOMY
o0ecrniedyeHno y4eOHOro mporecca 0a30BbId ypoBeHb Kypca (M3MKH Ha YpPOBHE
cpenHero o0O1ero o0pa3oBaHUsS JIOJDKEH HM3Yy4aThCsl B YCJIOBHUSIX MPEAMETHOTO
KaOuHeTa (U3MKM WU B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MpPeIMETOB
€CTECTBEHHO-HAYYHOT0 IHKIa. B xaOuHere QU3HMKU OKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpyIOBaHUE MJIs BBIMIOJHEHUS YyKa3aHHBIX B MpOTrpamMme IO
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpaniioHHOEe  00OpyaoBaHuE (OPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TpOrpaMMme 10 (HU3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMIOBAHMUSI  MU3y4YaeMbIX SBJICHMM W  TIPOLIECCOB, OMIMUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpyaOBaHHE [IJIi YYEHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BUAEC TEMATHYECKUX KOMIUIEKTOB M OOECIEUMBACTCA B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOywaromuxcsi. TemaTudeckue KOMIUICKTHI
7abopatopHOTO 000pYyIOBaHUSL JOJDKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

+ (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYyYarommMxcsi K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHEC HMX HHTEIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (POpMHUpOBAHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

+ (opMHpoBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK Pe3yIbTaTa M3yueHHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

- (opmupoBanue yMeHHMIA OOBSICHATH SIBJICHUS C HCIIOJIH30BAHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

« (opmMupoBaHue TpEICTaBICHUNA O PONMM (PU3MKU I Pa3BUTHSI IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxenne 3TuX Ienell o0ecreunBaeTcs PEelIeHueM CIEeIyIOMMX 3a1ad B

npornecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



+  TpHOOpETEeHUE CUCTEMBI 3HAHHM 00 001X PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAas MEXaHUKY, MOJIEKYISIpHYIO (U3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;

- ¢opMHpOBaHME YMEHHI TNPUMEHATH TEOPETHUECKUE 3HAHUS I
OOBsiICHEHHsI (DU3MYECKHX SBICHUW B TPUPOAE U A NPUHATHA
NPaKTUYECKHUX PEIICHUI B TOBCEIHEBHON )KU3HH;

+ OCBOGHME CIIOCOOOB pELICHMS Ppa3IUYHBIX 3a7ad C SIBHO 3a/JaHHOU
¢usnueckoil Mojenblo, 3aaad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3llaHue (hpu3nYecKoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33a/1a4H;

+ TIOHUMaHHE (PHU3UYECKUX OCHOB U TMPHUHIMIIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO
cpeay;

+ OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U IPOBEICHMUS
¢u3NYECKUX SKCIEPUMEHTOB, aHAlW3a W HHTEPHpPETaluu HH()OpMAIIHIH,
OIIpE/IeNICHUS IOCTOBEPHOCTHU MOJIYUYEHHOTO PE3yJIbTaTa;

+ CO3JaHME YCIIOBUH I Pa3BUTUS YMEHHUI MPOEKTHO-HUCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus otBoauTcs 136 vacos: B 10 kinacce — 68 yacoB (2 4aca B HENENIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemerii B mporpamMme MO (QHU3UKE TMEpPEeUeHb JIaDOPATOPHBIX M
NPAKTHUYECKUX padoT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JelaeT BBIOOP
npoBeneHusl 1ab0paToOpHBIX pabOT M OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COIJEP)XAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

dusnka — Hayka o npupoje. Hayunbeie MeTOAbI MO3HAHUSA OKPYKAOIIETO
Mupa. Poip skciepuMeHTa 1 TEOPUU B MPOLECCE MMO3HAHUS TPUPOIBL. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (Qpu3MYecKux SIBICHUN W TporieccoB. HaydHbie THMOTE3HI.
dusnyecKkue 3aKOHbI U TeopuH. ['paHUIIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B GOpMHUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.



Llemoncmpayuu
AHanoroBele W TU(POBBIE HM3MEPUTEIBHBIC MPUOOPHI, KOMIBIOTEPHEIC
JATUYHKHU.

Paszngena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBrkeHUE. OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcu€ra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHE MATEpUAIbHOW TOYKH, MX MPOEKIUM HAa OCU CUCTEMBI KOOPJIHUHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTU U NepEMEILICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE IBMXEHUE. J[BUKEHNE MaTepUATIBHONW TOUKHU IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEMHAS CKOPOCTb.
[lepuon u yactora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIHUJIOMETP,
JBH>)KCHUE CHAPSJOB, LEITHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapaKTePUCTUK
JBH>KCHUS.

[IpeobpazoBanHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnrogenue aBuxeHus Tena, OpOUIEHHOrO MOJ YIVIOM K TOpPU30HTY U
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHne HEpaBHOMEPHOTO JBIKCHUS C IEbI0 OMNpeeeHUss MTHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXTY MYyTSMHU, PONHIEHHBIMU TEJIOM 32
MocJe0BaTeIbHbIE paBHbIE TPOMEXKYTKH BPEMEHH MPU PaBHOYCKOPECHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBuXKeHUS Tela, OPOIIEHHOTO TOPU30HTAJIBHO.



Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  ['anmmies.  IlepBbli  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoii 3akon HetotoHa st
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BceMupHoro TtaroteHus. Cuna Tspkectd. llepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (Mmokosi, CKoIbxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuiia conpOTUBIICHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIJIBI OTHOCHTEIBHO OCH BpaumieHus. [lmedo cuibl. YcioBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHu4eckue yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHHWE: IOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBienue nHepuuUu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HMKAIOWIMX B NPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TEJA, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbe MatepuaibHOM TOYKHM (T€Jia), CHUCTEMbl MAaTePHAIbHBIX TOYEK.
NMnynbe CUITbI M UBMEHEHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBH)KCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckass sHeprust marepuayibHOil Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIPYro
nedhopMupoBaHHOM NPy KUHBL. [loTeHIIMaNbHAS SHEPTHUs Tesia BOJIU3U MOBEPXHOCTU
3emun.

[loTeHUMaIbHBIE W HENOTEHIMAIbHBIE  CHJIBL CBsi3b  paboTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW YJHEPTUU CUCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3ydyeHnue aOCOMIOTHO HEYNPYroro yjapa C MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasgTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI ¢ U3BMEHEHHUEM MEXAHMUYECKOW HYHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep ABMKEHUS H
B3aUMOJECUCTBUS YaCTULl BemecTBa. MoJenu CTpOCHMS Ta30B, XKUIKOCTEU H
TBEPIBIX TET U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieneld. Macca u
pa3mepsl MoJiekysl. KonnyecTBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa n e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHOKMHETHUECKOMN
TEOpUHM WACATBHOTO Tra3za. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHen
KMHETUYECKOM PHEPruM TEIUIOBOro JBIKEHMS yactull raza. lllkama temmepatyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
HansTona. M3ompoliecchl B U1€aIbHOM I'a3e ¢ MOCTOSHHBIM KOJTUYECTBOM BEIIECTBA.
['paduyeckoe npeacraBieHUE U30MPOIIECCOB: U30TEPMaA, U30X0pa, n300apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.



Llemoncmpayuu

OnwITHI, JOKAa3bIBAIOIIME AUCKPETHOE CTPOEHUE BeImiecTBa, ¢GoTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 1D Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJICaJIbHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Maccbl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUSL pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMmoauHamMuueckass cUCTEMa. BHYTpeHHSs 3HEprus TEPMOIWHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHenus. KonudectBo Temnotel u padborta. BHyTpeHHss
HEpPrus  OJHOATOMHOIO  HWJ€aJdbHOro  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUA, U3JIyUeHUE. Y AelIbHAsA TEIUIOEMKOCTh BELIECTBA.
KonuvecTBO TEMIO0THI pH TEIJIONEepeaye.

[Tonsitue 006 ammabarHoMm mporecce. [lepBbiii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOoHa TEPMOJAMHAMHMKU K u3ompoueccaM. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeruioBple  MammHbl.  [IpuHOMOBL  AEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHuss 3HEPruM B TEIUIOBBIX MamuHax. KosapduuumeHT mnone3Horo
nericTBus TeruioBo MamuHbl. [ukn KapHo m ero kosdduuueHT mose3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED.

Jlemoncmpayuu

V3meHeHue BHYTpPEHHEH SHEPIMH Tejla TPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKK W3 OYTBUIKM MMOJA ACHCTBMEM CKAaTOro BO3AyXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTpALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OmnwIT 10 a1a0aTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).



Mopenu napoBoii TypOUHBI, TBUTATelNsi BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcauusd. McnapeHne u kuneHue. AOCOIIOTHAs U
OTHOCUTEJbHAS BIIAXKHOCTh BO31yxa. HacellleHHbI nap. YnaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JABJICHHUS.

Teépnoe teno. Kpucramueckue nu amop¢Hblie Teiaa. AHU30TPONUS CBOMCTB
kpuctamuioB. JKunkue kpuctaiuibl. CoBpeMmMeHHble MaTepuanbl. llnaBnenuwe u
KpUCTAJUIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue ycTpoilcTBAa M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP MU
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOIYYCHHS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX apOB.

Kunenue npy NnOHMKEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anus Tel. DINeKTPUUYECKUil 3apsia. J{Ba BUIa 3JIeKTPUUECKUX 3aPSI0B.
[IpoBOIHMKM,  OUAJIEKTPUKA W MOJYNPOBOJHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apanoB. 3akoH Kynona. TodeuHblil 3JEKTPUYECKUI 3apsI.
Onektpuueckoe mnoje. HanpskEHHOCTh 3nekTpuueckoro mojsa. [IpuHuun
CYIIEPIO3ULIAN JJIEKTPUUECKUX MOJNEH. JIMHUKM HANPSHKEHHOCTH JJIEKTPUUYECKOrO
TOJISL.

Pabota cun sanextpocratuueckoro nosis. [loreniman. Pa3HOCTh TOTEHIIUATIOB.
[IpOBOIHMKM M JUAJIEKTPUKU B JJIEKTPOCTATHYECKOM Toje. [[udmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHJEHCATOpa.
DHeprus 3apssKEeHHOTO KOHEH CaTopa.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE TNPHUMEHEHHE: JIIEKTPOCKOIL,
ANIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHUE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb IEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPA OT IJIOIIA/IN TUIACTHH,
PACCTOSIHUS MEXAY HUMU U JUAIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax
DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOTO TOKA.

Hcrounuku Ttoka. Cwia Toka. [IoCTOSITHHBINA TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COIPOTHUBIICHHE BEIIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

Pabora oanekrpuueckoro Toka. 3akoH Jxoyms—JleHma. MomHOCTb
AIIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYILIAsi CUJIa U BHYTPEHHEE COINPOTUBIECHWE MCTOYHUKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AiieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAass  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyUYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAas ITPOBOJIUMOCTb
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHT TOK B  pacTBOpax H  pacrJiaBax BJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKas: AUCCOIUALNS. DIEKTPOIH3.

DJIEKTpUUECKUl TOK B Ta3zax. CaMOCTOSTEIbHBIA W HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIepMeETp,
BOJIBTMETpP, PEOCTaT, HMCTOYHUKH TOKAa, OJJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MTPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JTUO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TATbBAHUKA.



Llemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTUBJICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB DJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJIUMOCTB BO3/1yXa.

ORHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuvr 3yuenue

CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHne eKTpOABMKYILIEH CHIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snextposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHS B 10 Kjacce OCyIIECTBISETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHbIE C HW3YyYEHUEM METOAOB HAYYHOIO
NO3HAHUS: SIBJIEHUE, Hay4YHbIH (akT, rumotes3a, (u3nueckas BEJIUYUHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TUHEHHAst PyHKIMS, Tapadoia,
runepOosa, ux rpa@ukd M CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMHU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannueckoe NBUKEHHE B KMBOW mpupojae, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHMW3MOB (BHUIbI TEIUJIONEPEIaUH, TEIIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEIIOBBIE CBOMCTBA TBEPBIX TN, KUIAKOCTEN U ra3oB,
ANEKTPUUECKUE  CBOMCTBA  METAJJIOB,  3JEKTPOJMTHYECKAs  JUCCOLMALNA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBWKCHHUM C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TPEHUST B TEXHHUKE, MOMAIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JPYrue), ABUTATEb BHYTPEHHETO



cropaHusi, mapoBasi TypOrHa, OBITOBOM XOJOIUIHHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MaTEpUajoB, B TOM 4YHCIE€ HAHOMATEPHANIOB, U
HAaHOTEXHOJIOTUH, B3JEKTPOCTATHYECKAs 3alllMTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe none. In1eKmpoMaczHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHl. B3auMoAeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. BeKTop MarHuTHOM MHAYKUMH. [ [puHInN Cyneprno3uumuy MarHUTHBIX MOJIEN.
JIluHuu MarHuTHOM HWHAYKUMM. KapTuHa JIWMHUM MarHUTHONM HWHIYKIWHA TOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 1OJ€ NPOBOJHHMKA € TOKOM. KapTuHa JMHHUN WHAYKUWU
MAarHuTHOTO TOJISI JUIMHHOTO MPSAMOrO IMPOBOJAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzauMonencTeue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuia Jlopenua, e€ MOAyJb U HallpaBlieHHE. J[BUKEHUE 3apsHKEHHOM YacCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBnenue 3naeKTpOMarHuTHOM MHAYKUMHU. [loTOK BekTOpa MAarHUTHOMU
MHAYKIAHW. OJNEKTPOJABHKYIIAsA CUJa WHIAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuueckoe IMoje. OJNEKTPOABWKYIIas Cujla HHAYKIUUA B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIICHME CaMOMHAYKLIMHU. OJEKTPOABIKYILIAS  CuUia
CaMOWHYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHHUE: TOCTOSHHBIE
MAarHuThl, 3JIEKTPOMATHHUTBI, DJIEKTPOJIBUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHIl, MHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JInaun WHAYKOWUHA MaronuTHOT'O ITOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILEH CUIIbl HHIYKIHUHA OT CKOPOCTH W3MEHEHMS
MAarHATHOTO TMOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Vuenuueckuu sxcnepumenm, nabopamopusie pabomsi VI3yuenue

MAarHATHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanne NEWCTBUSA IIOCTOSSHHOIO MArHATa Ha PaMKy C  TOKOM.

HccenenoBanue siBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEDAHUA

KonebGarenbHas  cuctema.  CBOOOJHBIE  MEXaHMYECKUE  KOJICOAHMS.
[Mapmonunueckue kosieOanus. llepuon, yacrora, ammiautyaa U ¢asza KojaeOaHUM.
[IpykvHHBIN MasTHUK. MareMaTH4eCKU MasTHHUK. YpPaBHEHHWE TapMOHUYECKHUX
kosnebanuil. [IpeBpailienue sHeprun Npu rapMOHUUECKUX KOJICOaHUIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATHOM KOJICOATEIbHOM KOHType. AHAIOTUs MEXAYy MEXaHWYECKUMHU WU
ANIEKTPOMArHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH CoOXpaHEHUs
HHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[IpencraBienre o 3aTyxawlUX KojeOaHusx. BeIHYK/I€HHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUSI.

[lepemennpii TOK. CHHYCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepenada U NOTPEOJICHUE DIEKTPUUECKON
DHEPIUM. DKOJIOTUYECKUE PUCKH MPHU MPOU3BOACTBE 3IIeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM JKU3HH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATENbHOW CHUCTEMBbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUI.



Habnronenue pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA M HANPSYKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHanc mnpH MOCIEIOBATENbHOM COEIMHEHHUH PE3UCTOPa, KaTYyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Monens TMHUY 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TMEPHOJIa MAJIbIX KOJIEOAHWM Ipy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre nepeMEHHOIO TOKa B LEMU U3 TOCIIEIOBATENBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCIOBUsA pacnpocTpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHUs U IJMHa BOJIHBL. [lonepeunbie U Mpo10abHbIE BOJIHBI.
HnTepdepenius u qudpakinus MEXaHHYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIYyYEHUS DJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BekTopoB E, B, V B anmekrpomarautHOM BonHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH: OTPa)K€HUE, IMPEIOMIICHUE, MOJsIpu3anus, Audpakuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMATrHUTHBIX BOJIH. [IpMMEHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaroUIeH Cpeibl.

TexHu4ecKue yCTpOHCTBA M IPAKTHYECKOE NPHUMEHEHHUE: MY3BIKAJIBHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHMKAa B TEXHUKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmoienue CBsI3U TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUTUTYIOW H
4acTOTOMN KOJeOaHUM.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, IPEJTOMIICHHE,
noJisipu3aius, IMPpakuus, UHTEpPEpeHIHs.



Tema 3. Onmuka

['eomeTpuueckas onTtuka. [IpsAMOIMHENHOE pPAacHpPOCTPAHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue m3o00pakeHu B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbiil yroi moiaHoro
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBera. LIBerT.

Cobuparoriue 151 pacceuBaroIve  JIMH3BI. Tonkas JIMH3A.
DOKYCHOE pACCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIUH3bL. [locTpoeHune
M300paKeHU B COOUPAIOIINX U pacCerBarOIMX JuH3ax. opmyiia TOHKOM JIMH3HI.
YBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. Untepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOIOACHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEPhEPEHIIMOHHON KapTHUHE
OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. Judpakimonnas peméeTka. Y cioBue HaOIIOECHUS TJIaBHBIX
MaKCHMYMOB MpyU TMaJCHUM  MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue ycTporucTBa U MPakTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
dboToanmnapat, IPOCKIIMOHHBIN arapar, MUKPOCKOTI, TEJIECKOI, BOJTOKOHHAS
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpsAMOTMHENHOE PaCIPOCTPAHEHUE, OTPAKEHUE U TIPEJIOMIICHHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenne natepdepeHInm cBeTa.

HaGmonenune nudpakuuu ceera. Habmonenue

JMCTIEPCUH CBETA.

[TosryueHue crieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

HaOmronenue noyisipuzaiiuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenue nokazaress npeioMJICHUs CTEKIIa.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ 'paHuIBl MPUMEHUMMOCTH KIACCUYECKOU MeXaHUKU. [locTymaTel cienuansHon
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKpAIIECHUE
JUTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchl C 3HEPIUEN U UMITYJIbCOM PEISTUBUCTCKONW YaCTHUIbl. DHEPIHs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u s3HEPTUU POTOHA C €T0 YACTOTON. DHEPIrUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccaeaopanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBHenune OiiHmTerHa ans Pororddexra. «KpacHas rpaHunar»
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUecKue yCTpOMCTBA W MPAKTHUUECKOE NpPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTYNK, COIHEUHAs1 OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHET0 (oTodddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omwitel Pesepdopaa mo paccesHuio o -4acTwil.
ILmanerapnas mopzens aroma. llocrymater bopa. U3myyenue u morjouieHue
(GbOTOHOB TpM TEpexoje aToMa C OJHOTO YPOBHSI JHEPTUM Ha Jpyroi. Bumsr
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHoBBIE cBOMCTBa yactul. Bomubl ne bpoitnsa. KopnyckynsspHO-BOJTHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, [OKa3bIBAIOUIUE CJIOXKHOCTb CTpPOeHHUs sapa. OTKpbITHE
paaroakTuBHOCTH. OnbIThl Pe3epdopia no onpeneseHno coctaBa paguoakTUBHOTO
uzinydyenus. CBolicTBa anbda-, 6eTa-, raMmMa-u3IydeHusl.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NPOTOHA W HeWTpoHa. HyknonHas monens sapa I'eitzenOGepra—
NBanenko. 3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.

Anba-pacnan. DJIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
["ammanzinydeHne. 3aKOH paJuoaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoGiemMbl U TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI SIAEPHON SHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: TO3UMETpP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi ViccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (pOTOrpadpusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
DOtanbl pa3BUTHS acTpoHOMUHM. [IpHKIIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
Bun 3Bé3gHoro HeGa. CosBesnusi, SpKue 3BE3MbI, IUIAHETHI, UX BHUIUMOC
JIBIDKCHHE.
CoiHeuHas cucrTema.



Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprunm ConHua u 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpaJIbHBIA KJIACcC —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCJEA0BATEIBLHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3J IJIABHOM IOCIEA0BATEIbHOCTH. BHYTpEeHHEE CTpOCHHUE
3BE311. COBpEeMEHHBIE MPENICTABICHUS O MPOUCXOXKICHUM U 3Boimtonuu CojiHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunsiii ITyte — Hama I'anaktuka. Ilonoxxenue u aBwxkeHue ConHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. YEpHBIE IBIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacimimpenue Beenennoii. 3akon Xa06sa. Pazberanve ramakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnrogenuss HEBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN ISl ONIPEICIICHUs MOJ0KEeHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEPHOTro MOJyIIapys U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee NOBTOPEHUE

Ponr Qusuku u acTpOHOMHM B JKOHOMHUYECKOW, TEXHOJOTHUECKOM,
COILIMAJIBHOM M 3TUYECKOM cdhepax AesITEIbHOCTH YeJI0OBEKa, POJIb U MECTO (DPU3UKHU U
ACTPOHOMHUU B COBPEMEHHOUN HAay4YHOU KapTHHE MHUPA, POJIb (PU3HUECKOW TEOPUU B
dbopMHUpOBaHUU TPEJICTABIICHUN O PU3NUYECKON KapTUHE MUPA, MECTO (PU3nYECKOi
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uzuku 6a30BOro ypoBHs B 11 Kiacce ocyiecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€M € KypcaMH MaTeMaTHKH,
OMOJOruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nousimusi, CBSI3aHHBIE C U3yYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4YHBIA (aKT, THIOTe3a, (U3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHUE CHCTEMBl YpaBHEHWUW, TPUTOHOMETPHUYCCKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPHI M WX IMPOCKIIMM HAa OCH KOOPJHMHAT, CIIOKCHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWNA, MNPU3HAKA TIOJOOWS TPEYTrOJIHHUKOB,
ompeiesIeHne IONIAaU TIOCKUX GUryp u oobémMa Ted.



buonocus: snextpuyeckue SBICHHS B JKMBOM NpUpOJE, KojebaTreabHbIe
JBUKEHUS B )KMBOW MPHUPOJIE, ONTHUUYECKUE SIBJICHUS B KUBOU MpPUPOJE, NEHCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKAS CTPYKTYypa TBEPABIX
TEeJ, MEXaHW3MbI 00pa30BaHUs KPUCTAINIMUECKON PEIIETKY, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghusi:  MarHuTHBIC TOJOCAa 3€MIIM, 3aJle)Kd MarHUTHBIX PV,
dboToChEMKA 36eMHON TTOBEPXHOCTH, TMPEJCKAa3aHUE 3eMIICTPSICCHUH.

Texnonocus: JNVHUM BIEKTpPONEpeNad, TEHEPATOP IEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAA I€4b, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIM ammapaTr, BOJOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®dDuszukay Ha YpPOBHE CpPEIHErO OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOCCIEUUTh JOCTHUKEHUE CIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUSI yueOHOTO npenmMera «Dusukay JOIKHBI
OTpakaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
OMbITA U OMBITA JICATEIIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HaINpaBJICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOM MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBa; NPUHITHE TPATUITUOHHBIX
OOIlIEUETIOBEYECKMX  TyMAHUCTHUYECKUX UM JIEMOKPATUYECKUX  IIEHHOCTEH;
TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECaX rPakIaHCKOTO
oOIIIeCTBa, y4acTBOBaTh B CaMOYIIPaBIECHUU B 00pa30BaTENbHON OpraHU3AIINM,

YMEHHE B3aUMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
uX (QYHKIMSIMU U HA3HAYECHHWEM; TOTOBHOCTh K TYMAaHHTApHOW U BOJIOHTEPCKOM
NCSATCIIBHOCTH, 2) TNATPHOTHYECKOr0  BOCHUTAHHUsI: CHOPMUPOBAHHOCTH
POCCHICKON TPaXXAAHCKON UJICHTUYHOCTH, NATPUOTU3MA; LEHHOCTHOE OTHOILICHUE
K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM
POCCHICKHMX YYEHBIX B 001aCTH (PU3UKH M TEXHUKH; 3) AYXOBHO-HPABCTBEHHOI'O
BOCNIUTAHUA: CPOPMHUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHUS, ATHUYECKOIO
MOBEJICHUS;  CIOCOOHOCTHh OIIGHHWBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCcie B JIESITEIBHOCTH YUYEHOr0; OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE
yCTOHYMBOrOo Oyaymiero; 4) 3CTeTHYecKOro BOCHUTAHMS: 3CTETHYCCKOE
OTHOILIEHHE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCyIIEro (pU3nyecKoi HayKe;

5) TpyaoBoro BOCHHMTAHMSI: HHTEpEC K  pa3IuyHbIM  cdepam
npodeCCUOHAIBHOM JIESATEILHOCTH, B TOM YHCIE€ CBA3aHHBIM C (QU3UKON U
TEXHUKON, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymied mnpodeccuu u



peanu30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(U3HKH Ha MPOTSHKEHUU BCeH KU3HU; 6)

IKO0JIOTHYEeCKOIr0 BOCIIMTAHNSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHICCKON KYJIBTYPbI, 0CO3HAHKE III00ATEHOTO
XapakTepa dKOJIOTHUSCKHUX MPo0sIeM; IJIaHHPOBAHKUE U OCYIIISCTBICHHE ICHCTBUN B
OKpY’KaloIlel cpeie Ha OCHOBE
3HAHUS IeJIed YCTOMYHMBOTO PAa3BUTHS UEJIOBEUSCTBA;  PACIIMPEHHUE OIBITA
JEATCIIBHOCTH YKOJIOIMYECKON HApaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN 110 (PU3UKE; 7)
IHEHHOCTH HAYYHOI'0 MO3HAHUSI:
c(hOpMHPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA (U3MYSCKON HAyKH; OCO3HAHHE IICHHOCTH HAyYHOM
JEATCILHOCTH, TOTOBHOCTH B IIpOIleCCe H3y4YCHUS (H3UKH OCYIIECTBISATH
IIPOEKTHYIO M HCCIICI0BATEIbCKYIO JISATEIPHOCTh HHINBUYaJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHHBepPCcAIbHbIE yueOHbIe AeiicTBUA ba3oBble
JIOTUYECKHe AeHCTBUSA:

CaMOCTOATENFHO  (OPMYJIMPOBATh M aKTyaJIU3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;  OMNPENENATh LENU ACATEIIbHOCTH, 3a7aBaTh
rapameTpbl U KPUTEPUU UX
JIOCTHXKEHUS; BBISBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMATPUBAEMBIX
buznueckux SBJICHUSX; pa3pabaTbiBaTh IJIaH pEHICHUs MPOOJIeMbl € y4ETOM
aHaJIN3a UMEIOIINXCS
MAaT€pPUAJIbHBIX W HEMAaTepHaJbHBIX PECYpPCOB; BHOCHUTh KOPPEKTHBBI B

JESITENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHMBAaTh PHUCKU MOCJIEACTBUM JIEITEIBbHOCTH;  KOOPAWHUPOBATH W

BBITIOJTHATH PA0OTY B YCIOBUSIX PEaIbHOTO,

BUPTYaJIbHOTO Y  KOMOWHHUPOBAaHHOTO  B3aWMOJICHCTBHS;  Pa3BUBATH

KpEaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:
BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHATHSIMHI U METOIaMU
bu3nUecKoil HayKH;
BJIa/IETh HABBIKAMH Y4€OHO-UCCIIEIOBATENBCKOM U MPOEKTHOMN 1€ATEIHHOCTH B
o0nacTu (pU3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY
METOJIOB pELIEHHUS 3aJady (PU3NYECKOTO COACpNKaHUs, MPUMEHEHHIO Pa3TMYHBIX



METO/IOB MTO3HAHUS; BJIaETh BUIAMU JIEATEIBHOCTH MO TOTYYEHHIO HOBOTO 3HAHUS,
ero MHTEpIpeTaluy, mpeoOpa3oBaHUI0 M TMPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX
CUTyallusiX, B TOM YHCJE MPHU CO3JaHUM y4E€OHBIX MPOEKTOB B 00JacTU (hU3UKH;
BBISIBJISITH IPUUUHHO-CJICICTBEHHBIC CBSI3HM M aKTyaJIM3MPOBATh 337aqy, BBIIBUTATh
TUMOTE3y €€ pelIeHUs], HAaXOIUTh AapryMEHTHhl Ui JOKa3aTelIbCTBa CBOMX
YTBEPXKACHHWA, 3a/laBaTh IMapamMeTpbl M KPUTCPUH pEIICHHS;, aHAIN3HPOBATH
MOJlyYEHHBIE B XOJE pEIICHHUs 3a7aud pe3yibTaTbl, KPUTUUECKH OIECHUBATh HUX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCJOBHSX; CTaBUTh WU
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON

NEATEILHOCTH, B TOM 4YHCIE TPH HW3YYCHUH (U3WKHW; /1aBaTh OICHKY HOBBIM

CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;, yMETh MIEPEHOCUTD 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HENIEATeIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOracTeli; BBIABUTATh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIE TTOIXO0/IbI

Y PEUICHHsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE

aJIbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIAJCTh HABbIKAMU MOJy4deHUs MHGOpMaIuu (HU3UUYECKOTO COJECPKAHUS U3
UCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh IIOWMCK, aHaJM3,
CUCTEMATHU3AlMI0 U WHTEPNPETAlUI0 HMH(POpMAIMK Pa3IUYHBIX BUIOB U (HOpM
MPEICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIINK; HCIIONH30BATh CPEICTBA
WH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTaHM3AlMOHHBIX 3alad ¢ coOioneHueM TpeOoBaHUM
HPTrOHOMUKHU, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PECYpCcOCOepEeKEeHUs, TPABOBBIX U
THYECKUX HOPM, HOPM HWH(OPMAIMOHHOW OE30MaCHOCTH; CO3[aBaTh TEKCTHI
bu3ndeckoro colepKaHus B pazNUYHBIX (dopMarax ¢ Y4YETOM Ha3HAUYCHHUS
uHpopMaluu U 1EJICBOM  ayJAWTOPUH, BBIOMpas ONTUMaIbHYIO (opmy
MPEJICTaBICHUS U BU3YyaTH3aIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISTH OOLIEHUE HAa YpOKaX (DU3UKU U BO BHE-YPOUHOU JIEATEbHOCTH;
pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMUKTHBIX CHUTyalud ©  CMAr4aTh

KOH(DJIMKTBI; pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUS C
UCIIOJIb30BaHUEM

A3BIKOBBIX CPEACTB; MOHMMAaTh W HCIOJIb30BaTh IPEMMYLIECTBA KOMAaHIHOW W
VHIMBU1yaJIbHOU

paboThI; BHIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN C yUETOM OOLIUX



MHTEPECOB M BO3MOKHOCTEM KAXKJIOIO YJIEHA KOJUIEKTHMBA; IPUHUMATh LEIH

COBMECTHOM JAESITEIBHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JEUCTBUS IO €€

JOCTHIKEHHUIO: COCTABIATH IUIAH JEUCTBUM, PACHIPEAEISTh POJIU C YYETOM MHEHUU

YYaCTHUKOB, 00CYXk/1aTh pe3ylbTaThl COBMECTHOW PalOOThHI; OLIEHUBATh KayeCTBO

CBOETO BKJIAJIa ¥ KaKI0TO YYaCTHUKA KOMaH/bl B

o0mMi pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSM; MPEAJIaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJECH C O3ULIMU HOBU3HBI,

OPUTMHAIBHOCTH, TNPAKTUYECKOM 3HAYUMOCTH; OCYLIECTBJIATh ITO3UTUBHOE
CTPATErM4eCKOE MOBEICHNUE B PA3JINYHBIX

CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepCcaJbHbIe YueOHbIe neiicTBus CaMoopranu3amnus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JACTH
GU3NMKK U acCTPOHOMHH, BBISIBISTH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]auM; CAMOCTOSTENIBHO COCTABJIATh IUIAH PEUICHUsS] PacUETHBIX U
KAUECTBEHHbIX 3a7a4, IUIaH BBIMOJHEHUS NPAKTUYECKOH pabdoThl € Y4ETOM
UMEIOLINXCS PECYpCOB, COOCTBEHHBIX BO3MOYKHOCTEW M MPEANOYTEHUM; 1aBaTh
OLICHKY HOBBIM CHUTYAallMsIM; PACIIUPATH PaMKU y4eOHOTrO MpeaMeTa Ha OCHOBE
JUYHBIX TPEANOYTEHUH; 1eNIaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBAThH

(hOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:
J1laBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JI€ATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJECTh  HaBbIKAMHU  IIO3HABATEIbHOW  pEeQIEKCMHM  KaK  OCO3HAHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YJIbTATOB H
OCHOBAaHUII;

UCITOJIB30BaTh MPUEMBI peIEKCUU JUTsl OLEHKH CUTYalllud, BHIOOpa BEPHOTO
pELIeHMs]; yMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX
CHUKEHHIO; MPUHUMATh MOTUBBI U apITyMEHTHI IPYTHUX MPU aHAIIM3E PE3yIbTaTOB
NeATEIbHOCTH; MPUHUMATh Cce0si, MOHMMAasi CBOM HEIOCTaTKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHAIIM3€ Pe3yIbTaTOB
JEATEeIIbHOCTH; IIPU3HABATh CBOE MPABO U MPABO IPYTHUX Ha

OIIIHOKH.

B nporecce 10CTUKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOTrPaMMBI 110
bu3uke Ui YpOBHSL CpelHero oOmiero oOpa3oBaHus y OOy4YarolIUXCs



COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MPEANOIararomii
c(pOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHME, BUJETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON SMOIIMOHAIBHON CQEpHI,
ObITh YBEpPEHHBIM B ce0e; CaMOperyJIHpOBaHUs, BKIIIOYAIOIIETO CaMOKOHTPOIIb,
YMEHHME NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CHOCOOHOCTH
aaliTUPOBATBCA K SMOIIMOHAJIBHBIM M3MEHEHHUSIM U TPOSABIATH THOKOCTH, OBITH
OTKpPBITBIM HOBOMY; BHYTPEHHEW MOTHMBAlLMM, BKJIIOYAIOLIEH CTPEMJICHUE K
JOCTHIKECHHIO LIEIHM U YCIIEXYy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATH
UCXOJs U3 CBOMX BO3MOKHOCTEH; SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TIOHUMATh
HMOLIMOHAIBHOE COCTOSTHUE JPYTUX, YUUTHIBATh €0 IPU OCYLIECTBICHNUHU OOILIEHNS,
CIIOCOOHOCTh K COYYBCTBUIO U COINEPEKUBAHUIO; COLUAIBHBIX HABBIKOB,
BKJIFOYAIOILIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3peIiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHniy o6yuenus B 10 kj1acce rnpeaMeTHbIe pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTH JIOJECH; YYUTHIBATh TI'PAHULIBI
NPUMEHEHUSI U3YYEHHBIX  (PU3MYECKUX  MOJAENCH: MaTepuaibHas  TOYKa,
WHEpIMaIbHAs cUCTeMa OTCY€Ta, a0OCOJIOTHO TBEPJOE TENO, WJICATbHBIM Ta3,
MOJIEJIA CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIJIEKTPUUECKUN
3apsiji pU pelieHny PU3NUecKux 3a1ay;

pacrno3HaBaTh (U3HUECKUE SBICHUS (MPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOECHHUSI BEUIECTBA U
AIEKTPOJAVMHAMHUKN: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJ/IHOE TAJICHUE TeJl, IBUKEHUE IO OKPY>KHOCTU, WHEPIHS, B3aUMOJICHCTBUE
Ten, nuddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHHUE JKUIKOCTEH M TBEPHABIX Tel,
M3MeHeHne o0bEéMa Tel NMpU HarpeBaHWM (OXJIAXIACHUH), TEIJIOBOE PAaBHOBECHE,
UCIIApEHHE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAJUIM3AlMs, KUIIEHHE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJIECHUS Tra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUS ra3a B M3OINPOLECCaxX, JICKTPU3ALUS TEl,
B3aUMOJICHCTBUE 3apsiiOB; OMUCHIBATh MEXAHUYECKOE JIBUKEHHE, HCIOIb3YS
bu3nYecKkue BETUYMHBI: KOOPAUHATA, MTyTh, MEPEMEIICHHIE, CKOPOCTh, YCKOPEHUE,
Macca Tefa, Cujia, UMIYJIbC Tela, KWHETUYECKask SHEPIus, MOTCHIMAIbHAsL SHEPT U,



MeXaHU4ecKas padoTa, MEXaHWYEeCKas MOIIMHOCTh; TpPH OMHCAHWUHU TMPABUIHHO
TPakTOBaTh (PU3NYECKUN CMBICI MCHOJIb3YEMbIX BEJIMYWH, UX OOO3HAYCHUS U
CMHMIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYCCKYIO BEIIMUUHY C
JPYTUMH BEITMYMHAMU; ONUCHIBATh U3YUEHHBIE TEIIOBBIE CBOKMCTBA TEJI U TEIJIOBBIE
SIBJICHUSI, KICTIONB3YS (PM3MUECKIE BEJIMYHUHBL: TaBJICHUE ra3a, TeMIIepaTypa, CpeaHss
KMHETUYECKasi DHEPTUSl XaOTUYECKOTO JBUKEHHSI MOJIEKYJ, CPEOHEKBAIpAaTUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOThI, BHYTPCHHsS JHEprus, padbora rasa,
KOO (PHUIMEHT TMMOJE3HOTO JACHCTBUSA TEIUIOBOTO JBUTATENsI; TPU OMHUCAHUHU
NpaBUIBHO TPAKTOBAaTh (DU3MYECKUNA CMBICH HCIOJIB3YEeMbIX BEIUYHMH, HUX
o0O3HAaUeHUsST W EIUHUIBI, HAXOAWUTh (OPMYIIBI, CBS3BIBAIONIME JaHHYIO
bu3MUecKyl0 BEIMYMHY C JPYTMMHU BeJIMYMHAM; OINKCHIBATH HM3yUYCHHbIE
AIEKTPUYECKUE CBOWCTBA BEIIECTBA M DJEKTPUUYECKUE SBJIEHUS (IPOILECCHI),
UCIIONIb3YsI (PU3UYECKHE BEIUMYUHBI: JEKTPUUCCKUN 3apsfl, DJIEKTPUUYECKOe TI0JIe,
HaNpspKEHHOCTh  TMOJIS,, TMOTEHIMAl, Pa3HOCTh MOTEHIMAJIOB; MPU OMUCAHUU
MpaBUIBHO TPAaKTOBaTh (DU3UYECKUN CMBICI HCIOJB3YEMbIX BEJIMYMH, UX
0003Ha4YeHUsI W EIUHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JIAHHYIO
bU3MYECKyI0 BEIMYHMHY C JPYTUMHU BEIUYMHAMH; aHAJIU3UPOBaATh (U3HUYECKUE
MPOIECChl U SBJICHUS, HUCIOJB3Yys (U3NUYECKUE 3aKOHbI W MPUHIMIBL 3aKOH
BcemupHoro Ttsarorenus, [, Il m III 3akoHsl HpOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUM, 3aKOH COXPAHEHUs] MUMITYJIbCA, MPUHIUI CYNEPIIO3UIUU
CWJI, TPUHIUII PABHOINPABUS HHEPUHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEIHEN
KMHETUYECKOM HOHEPruu TEIUIOBOTO JIBUKEHUS MOJEKYJI C  aOCOIIOTHOU
TEMIEPaTypol, TMEpBbIA  3aKOH  TEPMOJUMHAMHKH, 3aKOH  COXpAHEHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KysoHa, MpuU 3TOM pa3auyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAKEHUE U YCIOBUsS (TPaHMUIIbI,
00J1acTh) TPUMEHUMOCTH; OOBACHSATH OCHOBHBIC NPUHIUIIBI JCHCTBUS MaIlluH,
npuOOpPOB W TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCJIOBHS HUX 0E€30MacHOTrO
UCIIOJB30BaHUs B TIOBCEJIHEBHOM JKU3HU;  BBIMIOJHATH OSKCIEPUMEHTHI IO
UCCIIEIOBAaHUIO (PM3UYECKUX SIBJICHUN M MPOIECCOB C MUCIOJb30BAaHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHU, Mpu 3TOM (POpMYIUPOBATH MPoOIeMy/3a/lauy U TUIIOTE3Y
y4e0HOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS,
MPOBOJAUTH OMBIT U (POPMYJIUPOBATH BBIBOJIBI; OCYIIECTBIISTh MPSMbIE U KOCBEHHbBIC
u3MepeHus: (U3MYECKUX BEIUYHMH, TIPU 3TOM BBIOUPATh ONTUMAJBHBIM CIOCOO
U3MEPEHUS U UCIOJb30BaTh U3BECTHBIE METOAbl OLEHKH MOTPEIIHOCTEN
W3MEPEHUMN; HCCIIeIOBATh 3aBUCUMOCTH MEXAY (U3NUYECKUMU BEIMYMHAMU C
WCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHUN, MPU ITOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCHUPOBATh PE3YyJIbTATHI MOIYYSHHOU 3aBUCUMOCTH (DU3UUECKUX BEJTUYUH B BUE



TabIuI U TpadUKOB, JENaTh BHIBOABI MO pE3yslbTaTaM MCCIEI0BaHUS; COOMIOIATh
npasuiia 0€30I1aCHOTO TpyZa MPH MPOBEIECHUHU HCCIEA0BaHUN B paMKax y4eOHOTro
DKCIIEPUMEHTA, Y4E€OHO-HCCIIEOBATEIbCKOM M NPOEKTHOM JAESTENbHOCTH C
UCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a0OpaTOpPHOTO OO0OpYIOBaHUS;
pemath pacyéTHBIC 3a7a4d C SBHO 33JaHHON (U3NYECKOM MOJENBIO, UCHIOIB3Ys
(u3nyecKue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7jaud BbIOMpATh
(U3NYECKYIO MOJIETB, BBICIATH (PU3NUECKUE BETUUMHBI U (POPMYJIIBI, HEOOXOIUMBIE
U1l €€ pEILIeHHUs,, NPOBOJINUTHh PACUYETHI U OLIEHUBATH PEAIBHOCTH IOJYYEHHOIO
3HaYeHUs] (PU3MUECKOM BEJIMYMHBI; PEIIaTh KAUECTBEHHBIE 33JauM: BBICTPAUBATh
JIOTUYECKN HEIMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIEHUN C ONOPOM HA W3yYECHHBIE
3aKOHbI, 3AKOHOMEPHOCTH U (pU3MUECKUE SBIICHUS;

UCITI0JIB30BATh MPHU PELIEHUH YY€OHBIX 33/1a4 COBpEMEHHBIE MH(OPMAIIMOHHbIE
TEXHOJIOTHH JUISl ITOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN U IPEACTABICHUS
y4eOHOH W HAy4YHO-TIOMYJSIPHOW HWH(OpMaluU, NOJYYEHHOW W3 PpPa3IMYHBIX
UCTOYHUKOB, KPUTUUYECKH aHAJIU3UPOBATH MOJIYyYaeMyl0 MH(OPMALINIO; IPUBOAUTH
IpUMEPBI BKJIa/1a POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
OO0BSICHEHHE TPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJOTH;
UCITI0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW MU3HM IS
oOecnieueHns: 0€30MACHOCTH MpU OOpallleHHu ¢ NpUbopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 310POBbSl U COOMIOAEHUS HOPM 3KOJOTUYECKOTO
NOBEJICHUS B OKpY’Kalollel cpejie; paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3IUYHBIX
COLIMAJIBHBIX POJIEH, MIAaHUPOBATH PAOOTy TPYyMIbl, PAMOHAIBHO PACIPEACIAThH
00s3aHHOCTH U IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIcKBaTHO OLCHUBATh BKJAJ KAXKJIOTO W3 YYAaCTHUKOB TIPYyNIbl B PEIICHHE
paccMaTpuBaeMom MpoOJIEMBI.

K koniy o0yuenust B 11 kj1acce rnpeamMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B IPAKTUYECKOM IESITEIBHOCTH JIFOAECH, LEJIOCTHOCTh U €IUHCTBO
(¢bu3nYecKoil KapTUHBI MHpPA; YUYUTHIBATH TPaHULIBl MPUMEHEHUS W3YyUYECHHBIX
bU3NYEeCKUX MOJENEH: TOYCUHBIN DJIEKTPUUYSCKUN 3apsll, JIyd CBETa, TOUCUHBIM
HMCTOYHMK CBETA, AJIEpHAst MOJIENIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO s/Ipa MpH
pereHny (pU3NYECKUX 3aj/lay; pacrlo3HaBaTh (U3UUECKUE SBICHUS (TIPOIECCHI) U
OOBSICHSITh MX Ha OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM W KBAHTOBOW (DU3UKMU:
AIEKTPUYECKAsT MPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE
JICUCTBHUS TOKA, B3aMMOJICUCTBUE MATHUTOB, JJICKTPOMArHUTHAs HWHIYKLMUS,
JICCTBHE MArHUTHOIO IIOJISI HA IPOBOJHUK C TOKOM WM JBWXKYIIMHCS 3apsii,



AJIEKTPOMATrHUTHBIE KOJICOAHMS U BOJIHBI, TPSIMOJIMHEWHOE PacIIPOCTPAHECHUE CBETA,
OTpakeHue, npesjgomiieHue, uHTepPepeHius, Tudpakiuus U MOJspU3alus CBETa,
aucnepcus cBera, porodnekrpuaeckuit 3hdext (poroaddekT), cBeToBOE NaBICHHE,
BO3HMKHOBEHHE JIMHEHMYAaTOro CIEKTpa aToma BOJOPOJA, €CTECTBEHHAas U
HCKYCCTBEHHAs] PAaJMOAKTHBHOCTH, OMKCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA
(2NEKTpUYECKUE, MArHUTHBIC, ONTUYECKUE, AJIEKTPUUECKYIO0 IPOBOJUMOCTD
Pa3IMUHBIX CpEl) U DJICKTPOMArHUTHBIEC SIBIEHUS (IIPOLIECCHI), MCIOIb3YS
bu3MYeCKue BEIMYUHBI: DJCKTPUYCCKUN 3apsi, CHIa TOKa, JJICKTPUYECKOE
HaIpsDKEHUE,  DJIEKTPUYECKOE  CONPOTUBICHHE,  PA3HOCTh  MOTEHIIUAJIOB,
AIEKTPOJBIKYINAS CHJIa, paboTa TOKA, MHIAYKITHMS MarHUTHOTO TOJIsl, CHIa AMITepa,
cwia JlopeHiia, MHAYKTUBHOCTb KAaTYIIKU, SHEPTHSI DJIEKTPUUECKOTO U MarHUTHOTO
TOJICH, TIEPUOJ M YacTOTa KoJeOaHMi B Koe0aTeTbHOM KOHTYPE, 3aps/l U CHJIa TOKa
B IPOIIECCE TAPMOHUYECKUX PJICKTPOMArHUTHBIX KoJieOaHuii, POKYCHOE pacCTOsTHUE
W ONTHYECKas CWJIa JIMH3bI, IPU OMUCAHWUW TMPABUIBLHO TPAKTOBATh (HM3UYCCKUIN
CMBICII HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U CJAUHMIIBI, YKa3bIBaTh
(bOopMyIIBI, CBA3BIBAIOIINE JAHHYO (PU3UICCKYIO BEIMUNHY C IPYTHUMH BETMIMHAMM,
ONKCHIBATh W3YyUYCHHBIE KBAHTOBBIC SIBIICHUS U TMPOIECCHI, HCIOJIb3YS
bu3MYecKrue BEIUYHHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETa, SHEPTUsl U UMIyJIbCc (OTOHA, TIEPUOJ] MOTypacnaia, YHEPTUs CBIA3U
aTOMHBIX SI7Iep, TPHU OINHUCAHWHM TPABWIBHO TPAKTOBATh (U3UYECCKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYCHHS] M EIUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYI0 (DU3UYCCKYI0 BEIUYMHY C JPYTMMH BEJIWYHWHAMH,
BBEIYHCIIATh 3HAUYCHHWE (U3WYCCKOW BEIMYHMHBI, aHAIM3UPOBATH (HU3UUCCKUE
MIPOLIECCHI U SBJICHMSI, UCTIONB3Ysl (PU3MUECKHE 3aKOHBI W MPUHIUIIBEL: 3aK0H OMma,
3aKOHBI TIOCIICIOBATEIIFHOTO W TApaJlICIBHOTO COCIMHECHHS MMPOBOJIHUKOB, 3aKOH
JIxoynsa—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHWH, 3aKOH MPSMOJIMHEHHOIO
pacnpoCTpaHEHHUsI CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI MPEIIOMIICHHS CBETa,
ypaBHeHue OWHIITeHHA s (HoTodPdeKTa, 3aKOH COXPAHEHHs] DHEPIHH, 3aKOH
COXpaHEHHUS WMITYJbCa, 3aKOH COXPAHCHHS DJJICKTPUYCCKOTO 3apsaa, 3aKOoH
COXpaHEHUs] MacCOBOT0 YHCIIa, MOCTyNaThl bopa, 3aKk0oH pagroakTUBHOTO pacraja,
IpU 3TOM PA3IM4aTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIDOKEHHE W YCIOBUSA (TpaHUIbl, 0OJACTH) TMPUMEHUMOCTH; OMPEALIAThH
HaIlpaBJICHUE BEKTOPA HHIYKIIMA MarHUTHOTO TIOJIST TPOBOTHAKA
C TOKOM, CUJIbI AMriepa u cuiibl JIopeHIia; CTpOUTh U OMTUCHIBATh N300paKeHNE,
co371aBaeMO€e TUTOCKHM 3€pKajioM,
TOHKOW JIMH30M; BBITIONHATH DKCIEPUMEHTHI TIO HCCICAOBAHUIO (PU3UUECKHUX
SIBJICHHIA W TIPOIIECCOB C MCIIOJIh30BAHUEM IPSMBIX U KOCBEHHBIX W3MEPCHHIA: TIPH
3ToM (OPMYIUPOBATh TPOOIEMy/3a7ady U TUIOTE3Y YYEOHOTO IKCIIEPUMEHTA,



coOupaTh YCTaHOBKY U3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, TPOBOIAUTH OMBIT H
GbopMyIMpOBaTh BBIBOJIBI; OCYIIECTBIATh TMPSMBIE M KOCBEHHBIC H3MEPEHUS
(bU3MYEeCKUX BEIIMYWH, MPU dTOM BBIOMPATH ONTHUMAILHBIN CIIOCOO M3MEPECHHS H
HCIIOJIb30BaTh M3BECTHBIC METObI OIICHKH ITOTPEIIHOCTEN U3MEPEHUI; NCCIIeI0OBATh
3aBUCUMOCTH (DPU3MUECKUX BEIIMYWH C WCIIOJIH30BAHUEM IPSMBIX U3MEPEHUN: MPU
ATOM KOHCTPYHPOBaTh YCTAaHOBKY, (HKCHUpOBATh pPE3yibTaThl IOJIYYEHHOU
3aBUCUMOCTH (PH3NYECKUX BETMYMH B BUJE TAOIHUI] U TPaUKOB, 1eTIaTh BBIBOIBI 11O
pe3ynbTaTaM HCCIEIOBaHUS; COOMI0MaTh TpaBwiIa O€30MacHOTO Tpyda Mpu
MPOBEJICHUU MCCIICIOBAaHUNH B paMKax y4eOHOro »JKCIEpUMEHTa, Y4eOHO-
HCCIICIOBATEIIbCKOM M IPOEKTHOM  JEATEIBHOCTH C  HMCIOJb30BAHUEM
HU3MEPUTEIbHBIX YCTPOUCTB U JJA0OPATOPHOTO O0OPY/I0OBAHMS; pelllaTh PacuETHBIC
3a/1au C SIBHO 3aJ]JaHHON (PU3MUECKON MOJENbIO, UCTIOJIb3YS (DU3UUECKUE 3aKOHBI U
MIPUHIIAIBI, HA OCHOBE aHalih3a yCJIOBHS 3a7a4yd BHIOMpaATh (PU3MUECKYIO MOJICIb,
BBIJICTISATh (PUBMYECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOAUMBIC IS €€ pEIIeHus,
MIPOBOJAMUTH PACUETHI U OIICHUBATH PEAIbHOCTh IMOJYYCHHOTO 3HAUYCHHS (hU3UISCKON
BEJIMUMHBI;, peliaTh  KAa4eCTBEHHBbIC  3aJayd:  BBICTpAMBATh  JIOTHYECKU
HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYXICHUH C ONOpPON Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

HCIIOJIB30BaTh MPU PEIICHUHN YISOHBIX 33]1a4 COBPEeMEHHbIE HH(GOPMAIMOHHbIE
TEXHOJIOTUU JJI TMOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETAIIUU U MPEICTABICHUS
y4eOHOM M HAy4YHO-TOMYJISApHON HWH(OpMaIMKU, IOJYYEHHOH H3 Pa3IuYHBIX
HMCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBAThH MOJydYaeMyr0 UH(POpMAIUIO; OOBICHATH
MPUHLUINBI ACHCTBUS MaIllWH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inyaTh
yCIOBHUSL MX 0O€301acHOI0 KCIOJIB30BaHHMS B TIOBCEIHEBHOM >KU3HH; NMPHUBOJIUTH
MpUMEpPHI BKJIaIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU,
B 00BSICHEHHE TTPOIIECCOB OKPYIKAOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;
WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM >KU3HU IS
oOecrieueHus: 0€30MACHOCTU TIPH OOpalleHuH ¢ TpudopaMu U TEXHUYECKUMU
YCTpPOMCTBaMHU, JJIsl COXPAHEHUS 3/I0POBbSI M COOJIOJICHUSI HOPM SKOJIOTMYECKOTO
MIOBEJICHHS B OKPYIKaIOIIEH cpejie; padboTaTh B TPYIIIE C BBHITTOJTHEHUEM Pa3TMIHBIX
COITMATILHBIX POJICH, TUIAHUPOBATh PaOOTy TPYIIbI, PANMOHAIBHO PACHPEACIISITh
00s3aHHOCTH W TUIAHUPOBATHh JEATEIHLHOCTh B HECTAHIAPTHBIX CHUTYaIUAX,
aJIcKBaTHO OIICHMUBATh BKJIAJ KaXXJOTO M3 YYaCTHUKOB TPYyMNIbl B PEIICHUE
paccMaTpuBaeMoM MPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/
NporpaMmsl ITpakTuyeckue o0pa3oBaTe/bHbIE PeCypChl
Bcero
padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuoreka [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Aunampka ! https://m.edso0o.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 hitps://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 L bubmuorexa [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

3.2 OCHOBEI TEPMOMHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmoreka [JOK
3.3 ®da3oBbIe IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
4.1 JUeKTpocTaTHka 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 51eKTpUYECKH TOK. TOKH B bubmmorexa [IOK
4.2 Pa3JIMYHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

NporpamMMbl Beero IIpaxTiaeckue o0pasoBaTelbHbIE pecypchbl
padoTshI
Paznen 1. JIEKTPOANHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnuoreka [IOK
11 WHTYKIAS 11 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4eckue U 3JIEKTPOMarHuTHhIE bubnunoreka [JOK
2.1 KoJsieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnnorexa [JOK
2.2 BOJIHBI 5 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruxa 10 3 https://m.edso0.ru/7f41c97¢
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
31 OTHOCHUTEIILHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bubmuoreka [JOK
4.1 OeMeHThl KBaHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.eds00.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE A1pO 5 https://m.eds00.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Egg?;l;f;aoggﬁf 41c97¢
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobmaromee nosropeHue 4 https://m.edso0.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOoBbIE

New/m | Tema ypoka o6pa3oBaTebHbIE PeCypchbl
Bcero P PeCyP

®dusuka — Hayka o npupoje. Hayunsie bubmuorexa [JOK

1 METO/IbI TO3HAHUS OKPYKAIOIIIEr0 MUpa 1 https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu

2 COBPEMEHHOI HAYYHON KapTHHBI MUPA, B 1 bubnmorexa LIOK
NPAKTHYECKOH TeATETbHOCTH Mol https://m.edsoo.ru/ff0c33e6
MexaHuueckoe IBUKEHHE.
OTHOCUTETBHOCTH MEXAHUYECKOTO Bu6morexa IIOK

3 nsukenus. Ilepemernienye, CKOpOCT, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 . 1 bubnuoreka [JOK
PaBHOMEpHOE NpsAMOIMHENHOE IBUKEHHE hitps://m.eds00.ru/ffoc3620
PaBHOYyCKOpEHHOE MTpsIMOJIMHEITHOE bubnmnorexka HOK

5 JIBIKEHHUE 1 https://m.edsoo.ru/ff0c372e
CBoOogHoe majieHue. Y CKopeHue bubmuorexa [JOK

6 CBOOOIHOTO MaIeHUS 1 https://m.edsoo.ru/ff0c39cc
KpusonnHeliHoe nBuxkenue. J[BrmxeHue bubnmnorexka HOK

! MaTepUaIbHOU TOYKHU IO OKPYKHOCTH 1 https://m.edsoo.ru/ffOc3ada
[Tpunuun otHOcUTENbHOCTH [ amuies.

8 UnepuuanbHbie cucteMbl oTcuera. [lepBbiit 1 Bubmmorexa LIOK

3akoH HproToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [IpuHiun cynepno3uinmuu

9 cuit. Bropoii 3akon Herotona st Bubmmorexa IIOK
MATEPHATBHOM TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HproTOHA /111 MaTepUaIbHbBIX bubnmoreka [JOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TsiroreHus. Cuia bubnmoreka [JOK

1 TsDKeCTH. [lepBas kocMHUYecKas CKOPOCTh https://m.edso0.ru/ff0c3d00

bubnnoreka IIOK

12 Crna ynpyrocru. 3axon I'yka. Bec Tera https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappunment rperns. Cuna

13 CONPOTUBIIEHUS IIPH IBMKEHHUU TEJIA B Bubsmmoreka IIOK
KHIKOCTH MM Ta3e https://m.edsoo.ru/ff0c3f76
[locTynarenbHOE U BpaliaTeibHOE

14 JIBIDKEHUE a0COIIOTHO TBEPJIOTO Tea. Bu6morexa IIOK
MowmenT cubl. [1neuo cunbl. Y cnoBus https://m.edso0.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO TeNa
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI

15 MaTepUaIbHBIX TOYEK. VIMITyJIbC CHITBIL. Bu6morexa IIOK
3aKoH COXpaHEHUsl UMITyJbca. PeakTuBHOE https://m.edso0.ru/ffoc43d6
TIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas

16 SHEPrHs MaTepUaILHOKW Touku. Teopema 06 Bubmmorexa LIOK

N3MEHEHNN KHHETHIECKONH SHEPIrun

https://m.edsoo.ru/ff0c4502
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17

[TorenuunanbHas sueprus. [lorennuanbHas
SHEpPrus yrnpyro 1epopMUpOBaHHOM
npyxuHbl. [loTeHIIManbHas sHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIN

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaHBHble 1 HCIIOTCHIUAJIBHBIC CUJIbI.

CBs13b pa6OTBI HEIIOTCHIUAJIbHBIX CUJI C
H3MEHEHHEM MEXaHHISCKOM OHCPIrun
CHCTEMBI Tell. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OQHCPIUH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHast pabora «HMcciaenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPrUU TEJa Ha IPUMEPE
PACTAKCHHA PE3UHOBOTI'O KI'yTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.
bpoyHnosckoe neuxenue. Audpdys3us

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep ABUKEHUS U B3aUMOJCHCTBUSA
4yacTull BeuiecTsa. Moienu CTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosinHast ABoraapo

24

TenmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenscus
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Uneansueiii raz B MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa

26 CpenHel KHHETHYECKON SHEPTUH IBUKCHUS Bu6mmorexa [IOK
MOJIEKYJ. YpaBHeHUE MeHeneeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHast pabora «HMcciaenoanue

28 3aBUCHUMOCTH MEXAY TapaMeTpaMu
COCTOSTHUS Pa3pEKCHHOTO Ta3ay

29 N3onporiecchl B uaeaaibHOM ra3e u ux bu6nunoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss SHEprus TePMOAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.

30 bubmuorexa [JOK
Kommiectso remnorst 1 padora. https://m.eds00.ru/ff0c5952
BHyTpeHHSIsI SHEPTHs 0THOATOMHOTO
UJICATLHOTO Ta3a

bu6nuoreka [IOK

31 Buaer Tenonepenatu https://m.edsoo.ru/ff0c5c36
VY enbHas TEIUIOEMKOCTH BEIECTRA.

32 KomnmrdecTBo TEMI0TH MPpH TeTIonepeaaye. brbnnorexa LIOK

. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN Tporecc
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubmuoreka [JOK

MMPUMCHCHHUC K U30IIpoIecccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumMocTh mpo1eccoB B pUpoOIe.

bu6nuoreka [IOK

34 Bropoii 3ak0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
[Tpuniun nevicteust u KII/ TenmoBoit bu6nmoreka [IOK

35 MalluHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/|
DKoJOoru4ecKue mpooIeMbl

37 TEIUIOPHEPTETUKU
O6o6maromuii ~ ypok  «MomnekynsipHas bu6nuoreka [IOK

38 ¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Mornekynspras pusuka. OCHOBBI bubmiorexa [IOK
TePMOIHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBaHre U KOHICHCAITUS. bu6nmoreka [IOK

40 VcnapeHue U KUneHue https://m.edsoo.ru/ff0c63b6

41 AOcCoII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bu6mmoreka [IOK
BO31yxa. HaceleHHslii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n

42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB Bubmmoreka [TOK
KpucTayoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
[InaBnenue u kpucTauM3anus. Y geabHast bubnuotexa [JOK

43 TeruioTa riasieHus. Cyonumanus https://m.edso00.ru/ff0c6708

but6mmoreka [IOK
44 YpaBHeHHe TEII0BOTO OanaHca

https://m.edsoo.ru/ff0c6820
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OnexTpu3anus Tej. JINEKTPUIECKU 3apsil.

bu6nuoreka [IOK

45 JIBa BUJa 21IEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKH, TUATIEKTPUKH H

46 TOJTYIIPOBOIHMKH. 3aKOH COXPaHECHHUS But6moreka [IOK
IEKTPHYECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc

47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. bu6nmoreka [IOK
ToueuHbIi dIeKTpUYecKuil 3aps https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

48 [IpUHIMI CYTIEPIIO3UIIUHN IEKTPUIECKUX Bub6mmorexa [IOK
rroveit. JIMHUH HATPSKEHHOCTH https://m.edsoo.ru/ff0c6df2

n Pabora cuin anekTpocTaTHuecKoro moJsl. bubnmnorexka HOK
[MoTenmman. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOoBOTHUKY U AMDIICKTPUKHU B

50 3IIEKTPOCTATHYECKOM I10JIE. Bubmmoreka [IOK
JusnexTpudeckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018

. bubmuorexa [JOK

S OnexrpoémkocT. Konzencarop https://m.eds00.ru/ff0c7126

5 DneKTPOEMKOCTD TIJIOCKOT0 KOHEHCATOpa. bubmuotexa [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
JlaGopatopHas pabota "M3mepenue

53 IEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE

- KOHJICHCATOPOB, KOIIMPOBAILHOTO arlmapara,

CTPYWHOTO MPHUHTEPA. DIEKTPOCTATHIECKAS
3amuTa. 3a3eMIICHHE AIEKTPOpruOopoB
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55

DJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBanus. [Tocrosaunsiil Tok. Cria

toka. Hanpsoxenue. ConpoTuBieHue. 3aKoH

OmMa jy1st yyacTka Lenu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIAaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlabopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

Pabota n MOIIHOCTD JJICKTPHYCCKOI'O TOKaA.

3akoH J[xoynsa-Jlenna

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

58

3akon OMa AJis OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenne D/1C uctouHuka ToKa U €ro
BHYTPEHHETO COMPOTUBICHUS

bubnnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

ONEeKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

DnekTpuueckuil Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HX COOCTBEHHAs U

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA p—

nnepexoza. [lonynpoBoaHUKOBbIE IPUOOPHI
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DNEKTPUUECKUN TOK B pacTBOpPax U

pacruiaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK
62 1 _
DIEKTPOINTHYECKAS TACCOLHALIIS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B ra3ax.
. . bu6nmoreka [IOK
63 CaMocToATEIbHBIA U HECAMOCTOSATEIbHBIN 1 _
https://m.edsoo.ru/ff0c84ae
paspsia. Momnuus. [1nazma
DnexTpuueckue mprudopsl U yCTPOCTBa U
64 UX PaKTUYECKOe NpuMeHeHue. Ilpasumna 1 Bubmiorexa [OK
TeXHUKH 6e30MaCHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuoreka [JOK
65 O0606manmull ypok «IeKTPOTHHAMUKAY 1 https://m.edso0.ru/ffoc88be
KonTtponpsHast pabora o Teme
66 «Qnekrpocraruka. [1ocTosHHBIHI L Bubmoreka [TOK
DIIEKTPUYECKUM TOK. TOKH B Pa3IMUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
Pesepsublit ypok. KonTpoibHas pabora o bubnmnorexka HOK
67 Teme "DneKkTpoauHamMuka" 1 https://m.edsoo.ru/ff0c8c56
PezepBubIil ypok. O6o0mIarONMii ypok IO bubmuotexa [JOK
68 temam 10 knacca 1 https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
11 KJIACC
Ne ni/m Tema ypoka Konu4yecTBo yacos DJIeKTpPOHHbIe HH(ppoBbIE
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Bcero

o0pa3oBaTejbHbIe PeCypChl

[TocTostHHBIE MATHUTHI U UX
B3auMojierictBue. MaruutHoe nosie. Bekrop
MarHUTHOM UHAYKIMH. JIMHUNM MarHUTHON

WHIYKITUN

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9778

MarsuTHoe 1moJjie MPOBOJHUKA C TOKOM.
OnbiT OpcTena. Bzaumoelicteue
MIPOBOJIHUKOB C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHas pabora «M3yuenne
MAarauMTHOI'O IT0JIAA KaTylIKU C TOKOM>»

bubnnoreka IIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabora «lccnenoBanue nelcTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»

bubnnoreka IIOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MArHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia
Jlopenmna. Pabora cunsl Jlopenia

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc9df4

OnexTpoMarHuTHast nHAyKuus. [lotok
BEKTOpa MarHUTHOM MHAYKIuu. IC
WHAYKIMH. 3aKOH IEKTPOMArHUTHON
uHaykuun Papanes

Jlaboparopuas  pabora  «lMccrnemoBanwue
SIBJICHHSI DJIEKTPOMAarHUTHOW MHTYKITHH)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50
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WHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

ITOJIA KaTYIIKHU C TOKOM. BHGKTpOMaFHI/ITHOC
I10JIE

TexHuueckre ycTpoucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMATrHUTBI, SJIEKTPOABUTATENb,
YCKOPUTENH IE€MEHTAPHBIX YACTHII,
UHAYKIIMOHHAS TeYb

10

O06o6marmuii ypok «MarauTHOE 1oJe.
DJIEKTPOMArHUTHAS HHYKIIUS

bubnnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no reme «MarHuTHoe
noJie. DNEeKTPOMarHuTHAsT HHAYKIUS»

bubnuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHM.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPTUU

bubmmorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabota «/ccnenoBanue
3aBHCUMOCTH MEPHOAA MAJIBIX KOJIeOaHUit
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»
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Koneb6arenbupiii koHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B HICATbHOM

14 K0JIe0aTEIbHOM KOHTYpE. AHAIOTHSI MEXKAY bu6nuorexa LHOK
MEXaHUYECKUMH U JIIEKTPOMArHUTHBIMH https://m.eds00.ru/ff0cb820
KOJIe0aHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHHS

15 SHEPrHH B HACAIBHOM KOlIeOaTeIbHOM Bubmuorexa LIOK
KOHTYpE https://m.edsoo.ru/ffOch9c4

bubmuorexa [JOK

1

6 Ilpencragnenne o 3aTyXalompx https://m.edsoo.ru/ffochb86
KosieOaHusX. BeIHyX/IeHHbIE MEXaHUYECKUE
koneOanusa.  Pezonanc.  BeiHykzneHHbIC
3JIEKTPOMAarHUTHBIE KOJICOAHHS
ITepemenHbIi TOK. CHHYCOUAANBHBIN

17 NIEpPEMEHHBII TOK. MOITHOCTH TePeMEHHOTO Bu6miotexa [[OK
TOKa. AMIUIUTY/IHOE U JICHCTBYIOIIIEE https://m.edsoo.ru/ffOchd34
3HAYCHHE CHJIBI TOKA U HATIPSDKEHHSI

18 Tpancdopmarop. [IpousBozacTso, nepegaya
U MOTpeOIeHHE AIIEKTPUUYECKON SHEPTUU
VYCTpoiicTBO 1 IPAaKTHYECKOE TPUMEHEHHUE

19 5JIEKTPHYECKOT0 3BOHKA, TeHEpaTopa bubmiorexa [IOK
NEePEMEHHOT0 TOKa, TMHUHN dJIEKTporepeiad hitps://m.eds00.ru/ff0cc324
DKOJIOrHYeCcKHe PUCKH IIPU IPOU3BOJICTBE

20 aneKkTpodHepruu. KynbTypa ucrnonp3oBaHus

SJICKTPOSHEPTHUHU B MMOBCEAHEBHOM JKU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

MexaHHUECKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21 pacupoCTpaHCHUA 1 UTMHA BOJTHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOI0JIbLHBIE BOIHBI
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubmuorexa [JOK

22 Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK

23 ckopocTsb. [IIkana 3J1eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfeQ

) [IpuHIUIIBI paIMOCBSI3U U TEICBUACHUSI.

4 PasButHe cpencts cBa3u. Pannonokanus

KoHntpoinbhas padora «Konebanus u bubnmnoreka HOK

25 BOJIHBD» https://m.edsoo.ru/ff0cc6f8

26 [IpsimonuHeliHOE pacipocTpaHEHHE CBETA B bubnmnorexka HOK
OJHOPOJIHOM cpene. TOUeUHbI UICTOYHUK https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceeta. [locTpoenne n300paKeHuii B bubmiorexa [TOK
IIOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. [lonHoe BHyTpEHHEE

28 oTpaxenue. [IpenenbHbIii yro mojaHoro Bubnmorexa [IOK
BHYTPEHHEr0 OTpakKeHHs! https://m.edsoo.ru/ffOcd7{6

29 JlaGopaTopHas pabota «3mepenune bubnuotexa [JOK

IMMOoKas3aTeyid MPEJIOMIICHUSA CTEKIIA»

https://m.edsoo.ru/ffOcd67a
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JIunssl. [TocTpoenue n300pakeHuil B TUH3E.

30 dopMyiia TOHKOM JMH3bL. Y BEIMYEHHE Bubmmorexa IIOK
Jr— https://m.edsoo.ru/ffOcddle
Jlaboparopuass  pabora  «MccnemoBaHue

31 CBOMCTB M300paKEHUH B JIMH3AX)

Hucnepcus ceera. ClioXHBINA COCTaB OEJIOT0

32 cera. L[Ber. JlabopaTopHas pabota
«Halnronenue nucrnepcuu cBeTay
Nutepdepennus cera. (udpakius ceera. bubnmnoreka HOK

33 JludpakiuoHHas pemeéTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK

34 ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyueckue npudOpsI U yCTPOCcTBa U

35 YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
['paHuIIBl TPUMEHUMOCTH KJIACCUYECKOM

36 MeXaHHUKH. [10CTynarhl crenuansHoM Bubmmorexa [IOK
TeOPHH OTHOCHTENBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. bubmuoreka [JOK
3amenJieHHe BpEeMEHH U COKpaleHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN

38 yacTunpl. CBA3b MAcChl C DHEPIHEH U butmoreka IIOK
MMy TbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68

39 KonTtponbHas padora «Ontuka. OCHOBbI bubmuoreka [JOK

crenuagabHOM TCOPHUU OTHOCUTCIILHOCTHU»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. Dopmyna [1nanka. DHeprus u

bu6nuoreka [IOK

40 UMITYIIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTkpeiTHE U UccnenoBanue GoTorddexra. bubmmoreka [IOK

4l Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl  Qorordpdexra.  YpaBHeHHE

42 Ditnreiina aua porosdpdexra. «KpacHas bubmiorexa [TOK
rpanuiay Gorodddexta https://m.edsoo.ru/ff0d015e
Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuorexa [IOK

43 XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiuCcTBa U IPaKTUYECKOe

44 npuMeHeHue: (poTolsieMeHT, (HOTOMaTUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
Pemenue 3aga4 mo reme «JIEMEHTBI bu6mmoreka [IOK

45 KBAHTOBOW ONTHKN https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI .

bubnnoreka IIOK

46 Pesepdopaa o paccesnuio o-gacru, https://m.edsoo.ru/ff0d091a

[TnanerapHast MoAenb aToMa
bu6nuoreka [IOK

a7 Ioctynatst bopa https://m.edsoo.ru/ff0d0afa
W3nydenue u nornomenre GOTOHOB NpU

48 IIEPEXOJIE ATOMA C OJHOTO YPOBHS SHEPTUH bubnmorexa [IOK

Ha Apyrou. Bunsl cnektpos

https://m.edsoo.ru/ff0d0afa
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49

BousiHoBBIE CBOMCTBa yacTul. BoyiHbl e
Bbpoiina. KopnyckysipHO-BOJIHOBOM
nyann3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHUE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpseITHE PaINOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocrapa
pPaauoOaKTUBHOTO U3TYyYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUsI.

BrnusiHue painoakTUBHOCTH Ha )KUBbIE
OpraHU3MBbl

52

OTtkpseITHE IPOTOHA U HEWTpoHA. 30TOMBI.

Anwda-pacniaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacrna.
l'amMmmaunznyuenue

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B siape. SnepHble

peakuuu. Snepusiit peaktop. [Ipodaemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOMN DHEPrEeTUKH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo 1l HaOII0IeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyraeiii cron «PyHaameHTanbHbIe
B3auMOIecTBUA. EAMHCTBO usnueckoit
KApTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3gHoro Heba. Co3Be3us, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JBUKCHHE.
ConneyHnas cucrema

56

Connne. ConHeudas akTUBHOCTD. MICTOYHUK
sueprun CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.

3BE3/bI IIIaBHOM MOCIIEI0BATEILHOCTH.
Bryrpennee ctpoenue 38E31. CoBpeMeHHBIC
MIPEJICTABICHHSI O TIPOUCXOXKICHUU H
spomrolu CoJIHIA U 3BE3]T

58

Muineunsiii [1yTe — Hama ['anaktuxa.
[Tonoxenne u npuxenue ConHua B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
A1pax rajJakTUK

59

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usnydyeHue.
Meraranaktuka

60

Hepemennsie nmpobieMbl aCTpOHOMUU

61

KonTponbHas pabora «JIEMEHTBI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o06matomuii ypok. Pois ¢husuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOH chepax NesaTeTbHOCTH YeI0OBEKa




63

O6o06matomuii ypok. Poibs u mecto Gpusuku
Y aCTPOHOMUU B COBPEMEHHON HAyYHOU
KapTUHE MHUpa

64

O6o06matomuii ypok. Pons dpuzndeckoit
TeoprH B (HOPMUPOBAHHUHU NIPEICTABICHUN O
(bu3nvecKoil KapTHHE MUpa
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O6o6mmaromuii ypok. Mecro pusudeckoit
KapTUHBI MUpPA B O0IIEM PSAY COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBJICHI/Iﬁ (0]

pUpo/Ie
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PesepBHBI ypok. MarHuTHOE 110JI€.
DNEeKTpOMarHuTHAas MHIYKIHS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIELHAJIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnsrit ypok. KBantoBas dusuka.
DJIEMEHTHI aCTPOHOMUU U aCTPOPHUZUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

. ®dwuswuka, 10 kmacc/ Msakumes I'.4., byxosnes b.b., Corckuit H.H. ox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHICHHe»

. ®dusuka, 11 xnace/ Mskumes I'.J1., bByxosues b.b., Hapyrun B.M. non
penakiueit [lapdpentreBoit H.A., AkiinonepHoe o6iiectBo «M31aTenbcTBO

«IIpocsemenue»

. ®usuka, 11 knacce/ Mskumes I'.41., [lerpoBa M. A., YronsaukoB O.C. u
npyrue, OOIIecTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxkrmonepHoe obmectBo «M3aarenbetBo «IIpocBemenne»

. ®dusuka, 10 knacc/ Mskumes I'.4., [TetpoBa M.A., CrenanoB C.B. u
apyrue, OOIIECTBO C OTpaHUYEHHOM OTBETCTBEHHOCTHIO «IPODANX;

AxrmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://lesson.academy-content.myschool.edu.ru/03/10

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/7f41bf72






