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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOrO YypOBHS Ha YPOBHE CpEAHEro OOIIEro
oOpa3zoBaHusl pazpaboTaHa Ha OCHOBE IMOJOXEHUW M TpeOOBaHMI K pe3ysibTaTam
OCBOECHHUSI OCHOBHOW 00pa3oBaTeNbHOU Mporpammbl, npenacraBieHHbix B OI'OC
COO, a Taxxke ¢ yu€rom (enepanbHO pabodeil mporpamMmbl BOCIUTAHUS U
KOHIIENIMU TpenojaBanusi yuyeOHoro mpenmera «®Pusmka» B 00pa3oBaTelIbHBIX
OpraHu3alusix Poccuitckon Qenepanuu, peanu3yrommux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOTrPaAMMBI.

Conepxkanue mnporpamMmbl 1o (¢GU3MKEe HamnpaBieHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHbI Mupa oOyvatommxcs 10-11 kiaccoB tmipu
oOydyeHHH X (QU3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEIbHOCTHOTO
noaxoxa. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBaHusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPe3yJibTaTaM
o0y4yeHHUs, a TaKKe YYHUTHIBAET HEOOXOJMMOCThH peau3allii MEKIPEIMETHBIX
cBsA3el (PU3UKM C €CTEeCTBEHHO-HAyYHBIMM Y4YEOHBIMU TMpeaMeramu. B Hel
OMPENIENAIOTCS OCHOBHBIE 1I€TTM HU3y4eHHs] (DU3UKU HA YPOBHE CPEIHETO OOIIEero
o0Opa3zoBaHusl, TUIAHUPYEMbIE PE3YyIbTaThl OCBOCHUS Kypca (DU3UKU: JIMUHOCTHBIE,
MeTanpeMeTHbIe, MpeIMETHbIE (Ha 0230BOM YpPOBHE).

[Iporpamma no pu3HMKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3YyJbTAaThl OCBOCHUS Kypca (pU3MKU Ha OA30BOM YPOBHE, B

TOM YHCJI€ IPEAMETHBIE Pe3yJIbTaThl MO To1aM 00yUYEeHUs;

e coJiepxkanue yueOoHoro npeamera «duznka» mo rogaM 00ydeHuUs.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIBI, BHICTyHas B
KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatoiiem mupe. llkonbHbIN Kype Pu3nku — cucTeMooOpa3yrouui
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHbI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHHM, HM3yd4aeMbIX XuUMHUEH, OuoJoruei,
dbusnueckorr reorpadueid u acTpoHomueu. Mcmonp3oBaHWE W aKTHMBHOE
NpUMEHEeHHEe  (DU3NYECKUX 3HAHUW  OmpefenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJNOTHM B cdepe HHEPreTHKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHS HOBBIX MATEpHUANIOB C 3aJlaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJA B (OpMHUpOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydYaromuxcs, B (pOpMHUpPOBAHHE yMEHUN MPUMEHSITH
Hay4YHBIM METO/I MO3HAHUS MPHU BBHIMOIHEHUN UMU YY€OHBIX UCCIIET0BaHUM.

B ocHOBy kypca (usMku Uil YpOBHS CpEeAHEro oOmiero oOpa3oBaHUs
MOJIOKEH pAl HUJeH, KOTOphle MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JOTHYECKU
3aBEpIIEHHBIM, OH COAEPKHUT MaTepHual U3 BCeX pa3fenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HeEW MaTepual Kypca (Qu3uku
o0benMHEH BOKpPYr (Qusnueckux Teopuil. Beaymum B Kypce sBIseTCsS
(dhopMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MAT€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus OpeanojaracT HUCHOIb30BaHUE
T'YMAaHUTApPHOTO MOTEHIHAIa (PU3MYECKON HAayKH, OCMBICIECHUE CBS3U DPa3BUTHUSA
¢u3uK C pa3BUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTMUYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢u3uku npennonaraet
3HAKOMCTBO C IMUPOKUM KPYIOM TE€XHHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoess skonocuszayuu peanusyercs TMOCPENCTBOM BBEICHHSI DIIEMEHTOB
COJIep>KaHUsl, TOCBSIIEHHBIX 9SKOJOTMYECKHUM Tpo0jeMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PAa3BUTHEM TEXHUKU W TEXHOJOTHH, a TaKke 00CYXIeHUs
po0JieM pallMOHAILHOTO NPUPOAOTIOIB30BAHUS M IKOJIOTUYECKOU 0€30MacHOCTH.

Crep>KHEBBIMU 3JE€MEHTaMH Kypca (U3UKH Ha YpPOBHE CPEIHETO OOMIEro
oOpa3zoBaHusl SBIAIOTCA (u3nyeckue Teopuu ((popMupoBaHue MPEICTABICHUN O
CTPYKTYp€ MOCTPOECHUs PU3HUECKON TeOopuH, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MNPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MOPUPOAE, TpaHUIIAX
MPUMEHUMOCTH TEOpUM, JJIsI OINUCAHUS €CTECTBEHHO-HAyYHBIX SIBICHUN U
MIPOIIECCORB).

CHUCTEeMHO-IESITETFHOCTHBIN MOAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCETO 3a CUET OpraHU3alMU HKCIEPUMEHTAIbHON JESTEILHOCTH OO0YYaroluXcs.
Jlns  Ga3oBoro ypoBHS Kypca (UMK — 3TO HCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIe B mporpamme no (usuke oObeIMHEHBI B OOIIUNA CIHCOK YYEHUYECKHUX
MpaKkTUYEeCKUX paboT. BhigeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJE W  OIEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
00pa3oBaTENBLHOTO TMpolecca MCXOJsd U3 OCOOCHHOCTEH IJIAHUPOBAaHUS U
ocHamieHus: kabunera ¢Qusuku. Ilpu »>TomM obOecneunBaeTcss OBIaJCHUE
0oOy4JaromuUMHUCsT YMEHUSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBaHUS
3aBUCUMOCTEH (DU3UYECKUX BEIUYUH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIENseTCs PENICHUIO PacY€THBIX M KadueCTBEHHBIX
3amad. [lpu 3TOM 17151 pacU€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3alaHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJIAIONINE PUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, TaK M WHTETpUPYS 3HAHUS W3
pasHbBIX pa3fenoB. /[ KadyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBsSICHEHHE TPOTEKaHWS (PU3NUECKUX SBICHWHW M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrouue BbIOOpa (Pu3nyueckoil Mojenu sl CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-
TEXHUYECKOMY OO0ECIEeUeHUI0 Y4YeOHOTo mpolrecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHErO OOIIEro 00pa3oBaHUs JOJKEH U3Y4aThCs B YCIOBHUSIX
MpeAMETHOro KaOuHeTa (PU3UKH WM B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kabuHere (U3UKH JOKHO OBITh
HeoOXouMoe J1labopaTopHOE O0OpYIOBaHHME Ui BBINOJHEHUS YKAa3aHHBIX B
mporpamMme Mo (U3NKE YUCHWUECKHX MPAKTHUECKUX padOT W IEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.
JleMoHCcTpanuoHHOE 00OpyAoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJTBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe T0 (HU3WKE KITIOYEBBIX JAEMOHCTpAIUNA IS
WCCIICIOBAHNUS  WM3y4YaeMBbIX  SIBIEHUH W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAJBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHECHHM.
JlaGoparopHoe 00oOpyaoBaHUE ISl YYEHMUECKUX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUAEC TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAaHUS MJOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUHM AHAJIOTOBBIX W IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTEITHHBIX CUCTEM B BHJIE MTU(DPOBBIX TaOOpATOPHUH.
OCHOBHBIMH LIENISIMU U3y4eHHs (U3UKH B 00111eM 00pa30BaHUU ABIISIIOTCS
e popMupoBaHHE WHTEpPECAa M CTPEMJICHUS] OOYYAOMMXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
COCOOHOCTEMN;

e PA3BUTHE TIPEICTABICHUN O HAYYHOM METOJC TO3HAHUSI M (POPMUPOBAHUE
MCCIIeIOBATEILCKOTO OTHOMIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

« popMHUpOBaHE HAYYHOTO MHUPOBO33PECHHSI KaK Pe3yIbTaTa U3yUYCHUS OCHOB
CTpOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (DU3HKH;

e popMupoBaHHE yMEHUH OOBICHATH SBJICHUS C  HCIOJb30BaHHEM
(bU3UYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMUpOBaHWE TPEACTABICHUH O pONM (PUIUKU IS PA3BUTHS JPYTUAX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue »TUX Iejedl oOecreunBaeTcsl pelieHueEM CIEAYIONUX 3a/iad B
npoliiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHETO 00111ero 00pa3oBaHus:



e MPUOOPETEHNE CUCTEMBI 3HAHUU 00 OOIUX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHUAX, BKIIOYAs MEXAaHHWKY, MOJEKYISIPHYIO (HUBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3HUKH;

e popMupOBaHWE YMEHUH TNPUMEHATh TEOPETHUECKHE 3HAHUS IS
oOBsiCHeHUS (DU3UYECKUX SIBJICHUH B TPUPONEC W I TPUHATHA
MIPAKTUYECKUX PEIICHUH B MIOBCETHEBHOMN KU3HU;

¢ OCBOCHHE CIOCOOOB pENICHHWS PA3NMMYHBIX 3aJad C SIBHO 3aJaHHOU
bu3uYecKol MOJAENbI0, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3manue GU3NIECKON MOJCIH, aIeKBATHON yCIOBUSM 3a/1a4H;

e IOHUMaHWE (PUBNYECKUX OCHOB W TPHUHITUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUIECKUX MPOIIECCOB, UX BIHSHUS Ha OKPYXKAIOITYIO
cpeny;

¢ OBJIQJICHUE METOJAMH CaMOCTOSITEIBHOTO TUTAHUPOBAHUS M TPOBEICHHUS
(GU3UYEeCKNX DKCIIEPUMEHTOB, aHalW3a W MHTEPIpETaruu UHGOPMAIIHIH,
OTIpEJICIICHHSI TOCTOBEPHOCTH TTOJIYYCHHOTO Pe3yIbTaTa;

e CO3/IaHUE YCIIOBUU TSI Pa3BUTUS YMEHHWH MPOEKTHO-MCCIICTIOBATEIHCKOMH,
TBOPUYECKOM JIESITETLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpPEIHETO OOIIETro
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B Hezel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennmaraempiii B mporpamMme T0 (QU3MKE mMepedeHb JabOpaTOpPHBIX U
MPAKTUYECKUX pabdOT SBIAECTCS PEKOMEHIOBAaHHBIM, YYHTENb JeaeT BHIOOP
MPOBENICHUS JIA0OPATOPHBIX pPAbOT U OMBITOB C YYETOM HHIWBHIYATHHBIX
0COOEHHOCTEN 00yJaroIIuXCs.



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®usuka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

dusnka — Hayka o npupone. HaydHble METOABI MO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KcriepuMeHTa W TEOpUM B NPOLECCE IMMO3HAHUA IPUPOJIBL.
DKCIEepUMEHT B (hU3UKE.

MopenupoBanue (puU3nUeCKUX SBICHUN M MpolieccoB. HaydHble THMOTE3HI.
dusnueckue 3aKOHbI U TEOpPUHU. ['paHUIIbl MPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHUIMD COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAayYHOU KapTUHBI
MHpPA, B TPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ HUGPOBBIE U3MEPUTENIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JNATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBuKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUMKEHUS.
Cucrema otcuéra. TpaeKkTopusi.

[lepemernienue, ckopocThb (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOUYKH, MX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
Clio)eHue nepeMenieHn U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOPEHHOE NpsIMOJMHENHHOE IBMKeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EePEMEIICHUS
MaTepuagIbHOU TOYKHU OT BPEMEHH.

CBobOoaHOE TIasieHne. Y CKOpeHrne CBOOOTHOTO MaCHHS.

KpuBonuneitnoe  nBkeHue. J[BukeHHE  MaTepualbHOM  TOYKHA  TIO
OKPY>KHOCTH C TTOCTOSIHHOM O MOJYJIFO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHAs
ckopocTs. [lepron u yactora obpaiienus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETD,
JIBU>KEHHE CHApSIJOB, IIEMHBIE U PEMEHHBIE MTepeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSI.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lanenue Ten B BO3yXe U B pa3pekKeHHOM MPOCTPAHCTBE.

HaGmtonenue pABuKeHHs] Tena, OPOIIEHHOTO MOJA YIiIOM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHMUS.

Hanpasnenne ckopoCcTH pu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yyeHne HEpaBHOMEPHOTO JBMKEHHUS C LEJbIO ONPEAEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY IIYTSIMH, IPOUIECHHBIMUA TEIOM 3a
MOCJIENOBATENbHBIE PABHBIE IPOMEXYTKA BPEMEHH NPU PABHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYIJIIO.

N3yuyeHune IBMKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yuenne nBuxkeHus Tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes. IlepBwlii  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon Herorona
IJI MaTepUajJbHOM TOYKU. Tperun 3aKkoH Hpl0TOHA 171 MaTepUaIbHbIX TOYEK.

3akoH BcemupHOro Ttiarorenud. Cuia Tsoxectn. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CkoyibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXEeHUs U cuiia TpeHus nokos. Koagduiment tpenusi.
Cuna cOnpOTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTHU WU ra3e.

[TocTynaTensHOE U BpanaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO TEa.

MoMEHT cuibl OTHOCUTENIBHO OCH BpaumleHus. Ilmedo cunbl. YcioBus
pPaBHOBECHS TBEPAOTO TENA.

TeXHU4YecKne YCTPOMCTBA M NPAKTUYECKOE NPUMEHECHHUE: MOMIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHVEe MHEPUIHM.

CpaBHEeHME MAcC B3aUMOJIEMCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CiioxeHue Cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT AedOpMaIvu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOIABEME U MTAJICHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuenue nBm>KeHHs OpycKa M0 HAaKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
pe3uHOBOM 00pa3iie, OT uX e opMaIuu.

HccnenoBanue yciioBHM pPaBHOBECHUS TBEPAOTO TeENa, HMEIOLIETO OCh
BpAILICHMUS.

Tema 3. 3akonvl coOXpaneHus 6 MmexaHuKe

NMnynbe MarepuanbHOM TOYKU (Teia), CUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHME HMIYJbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCT CHUTHI.

Kunernueckast sHeprusi marepuaibHOW Touku. TeopemMa 00 H3MEHEHUH
KUHETHUYECKOW SHEPTUU.

[ToreHumnanbHas DHEPIus. [ToreHumnanbHas DHEPIrUs YIPYTO
nedbopMupoBaHHOM  TpykuHbl.  [loTeHUManbHass SHeprusi Teda  BOJIU3U
MMOBEPXHOCTH 3EMJIH.

[TorenmanbHbie U  HENOTEHUHAIbHBIC CHUJIBI. CBsi3p  paboOTHI
HETMIOTCHIUAIIBHBIX CHJI C M3MEHCHHEM MEXAHWYECKOW HSHEPTrUHM CHUCTEMBI TEl.
3aKOH COXpAaHEHUS MEXaHUYECKOU IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOMED,
MPYKUHHBIA MUCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIMAIBLHON SHEPTUN B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJWHAKOBBIX
HHUTSIHBIX MassTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHHYECKOW >HEPTrUuu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznexn 3. Moaexkyasipuast Gu3nka 1 TepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenue. duddysusa. Xapaktep IBMKEHUS U
B3aWMOJICMCTBUSL YaCTHUI BellecTBA. MOJAEIM CTPOCHUS Ta30B, XUJKOCTEU H
TBEPJBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelieid. Macca u
pasmepbl Mosiekyl. KonnuectBo BemecTBa. [loctositHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temmeparyp
Lenbcns.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HJCAIbHOrO ra3za. AOCONIOTHash TeMmIepaTrypa Kak Mmepa
CpelIHEel KWHETUYECKOM SHEpPruM TeIIOBOro JBMKEHHS dactul] raza. Illkana
temneparyp KenbBuna. ["a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona.
3akoH JlanpToHa. M3omponecchl B HACATbHOM Tra3e ¢ MOCTOSHHBIM KOJHYECTBOM
BellecTBa. ['paduueckoe mpeacTaBiIeHUE M3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, 1OKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUMN.

OmnbiThl 10 T Hy3Un KUIKOCTEN U Ta30B.

Mopnenb GpOyHOBCKOTO ABUKEHUS.

Mopens omnbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHHE MEKMOJIEK YIS PHOTO
B3aUMOJICCTBUSL.

Mogens, WILTIOCTPUPYIOIIAst TPUPOY AaBICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UJCAIBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHUM
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuyeckass cucteMa. BHYTpeHHSsIE SHEpPrusi TEpMOJIMHAMUYECKOU
CUCTEMBI U c1ocoObl €€ n3meHenus. KonnuecTBo TemaoThl U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOIO  HUJeajJbHOTO  Tra3a. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE. Y IeNIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemnoTh npu Terionepeaaye.

[lonsitue 00 aamabaTtHOM mponecce. llepBbIi 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnue mepBOro 3akOoHa TEPMOAMHAMHUKUA K H3ompolieccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpatumMocTh IpolieccoB B IPUPO/IE.

TeroBeie  MamuHbl.  [IpuHIUNBL ~ AEUCTBUA  TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanuss SHEPruM B TEIJIOBBIX MamuHax. KoadduimeHT moae3Horo
nevctBus TermoBodM MamuHbl. [{ukn KapHo u ero kosd@uuueHT m0JIe3HOTO
JEeUCTBUS. DKOJIIOTMYECKHUE MPOOIEMBbI TETUIOIHEPTETUKHY.



TexHuuecknue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHCHHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHrne BHYTpEHHEW J3HEpPruMl Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKKM MOJ JACHCTBHEM CXKATOro BO3/1yXa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BHIECOAEMOHCTpALUSA).

N3meHeHre BHyTpeHHEN SHEPIUM (TEMIIEpaTyphl) Tea MIpu TEIloneperaye.

OnpIT 1Mo anuabaTHOMY pacCIIUPEHUI0 BO37AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, [BUTaTelNsi BHYTPEHHETO CrOpPaHusi, peaKTUBHOTO
JIBUTATEISI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

W3mepeHne yaenbHOU TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcalus. Vcrapenue u kurneHue. AOCOIIOTHAS U
OTHOCUTEIIbHASI BJIAXXHOCTh BO3Ayxa. HaceimenHsli map. YjaenbHas TeIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHHUSI.

Tépnoe teno. Kpucramnnyeckue u amop@ubie Tena. AHU30TPOIUS CBOMCTB
kpuctawioB. Kunakue kpuctamwibl. CoBpemMeHHble Martepuanbl. [lmaBneHue wu
KpUCTaAJTU3aIus. Y ielbHas TeroTa miasienus. Cyoaumanus.

VYpaBHEeHHE TEMIOBOrO OagaHca.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU IMOJYYEHHUS] COBPEMEHHBIX MAaTEpHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIILICHHBIX APOB.

Kunienne npy noHM>KEHHOM JaBIICHUMU.

CniocoObl M3MEpEeHUS BIAKHOCTH.

HaGntoneHnre HarpeBaHus U IJIABJICHUS] KPUCTAITTIMYECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTajlIoB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HN3mepeHne OTHOCUTENIbHOW BIAXKHOCTU BO3YyXaA.

Paznea 4. JiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tell. OJEKTpUYeCKuid 3apsa. J(Ba BuIOa JIIEKTPUYECKHUX
3apsiaoB. [IpOBOMHWKHM, AWAIEKTPUKU W MOJYINPOBOJHHUKH. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsija.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbI SIEKTPUUECKUAN 3apsii.
Onektpuueckoe mnosie. Hanpsixk€HHOCTh  anexkrpudeckoro mnoiig. [IpuHnun



CYyHEPIIO3ULUH BJIEKTPUUYECKUX MOJIEH. JIMHUM HaNpsKEHHOCTH 3JIEKTPUUYECKOTO
TOJIAL.

Pabora cumnm  anekrpocratuueckoro  mojsA.  Ilortenmuman.  PasHoCTh
MOTEHIUANOB. [IpOBONHUKM © JUANEKTPUKA B BJIEKTPOCTATHYECKOM TOJIE.
Jnsnexrpuyeckasi IpOHULAEMOCTb.

nekTpoéMKkocTh. KoHeHncaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOpa.

TexHU4YecKne YyCTPOWCTBA M MNPAKTUUYECKOE IIPUMEHEHUE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJJIEKTPOCTATUYECKAasl 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHIEHCATOpP, KONUPOBAJIbHBIN anmnapaT, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MPUHIIUIT JEUCTBHS AIEKTPOMETPA.

B3anmopelnicTBre HaANEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[TpoBOHMKH B 3EKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIM3NEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOWAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U JTUAJIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [locTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa i1 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIBHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaILIEIBHOE, CMEIIAHHOE COETMHEHNE TIPOBOIHUKOB.

Pabora onekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYIAs CUJIa U BHYTPEHHEE CONPOTHBICHHE HCTOYHHMKA TOKA.
3akon Oma aJist HOJIHOM (3aMKHYTOH) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

DJIEKTpOHHAsT ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYpPhI. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBOJHUKHY. CoOcTBeHHas u MpUMECHAas MIPOBOJIUMOCTh
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dSICKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMNSA. DIEKTPOIIN3.



DJIeKTpUYeCcKuil TOK B Ta3zax. CaMOCTOSITENIbHBIA W HECAMOCTOSTEIIbHBIN
pa3psa. Monuus. [1na3ma.

TexHnueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKH TOKA, DIEKTPOHArpeBaTENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TaJbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUITbl TOKA U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI,
IJIOIIAJY MOMEPEYHOT0 CEUYECHUS U MaTepHraia.

CmenmaHHOe COEIUHEHUE MMPOBOTHUKOB.

[Ipsamoe w3MepeHne BneKTpoABMKYyIIed cuibl. KopoTkoe 3aMblkaHue
raJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBHCUMOCTh COTPOTUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBou pa3psaa ¥ MpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS MTPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABMXKYILIEN CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHMUSL.

HaOnronenue amextposunsa.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MaTEMATHKH,
OMOJIOruM, XUMHUH, Teorpadu U TEXHOJIOTHUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C WU3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHUE, HAy4HbI (DakT, TuUnoresa, (u3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuka: peumieHUe CHUCTEMbl ypaBHEHWH, JuHEHHas (yHKUIMS,
napaboia, runep0oia, ux rpaku U CBOWCTBA, TPUTOHOMETPHUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BHUBI TEIUIONEpPEaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJICHUSA B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIApHAs Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS AUCCOLMALUS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBMXXEHUN C HUCIOJIB30BAHUEM MEXaHU3MOB,
Y4€T TpPEHHS B TEXHUKE, MNOALIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JApYyrue), ABUTATEIb BHYTPEHHETO
CropaHus, napoasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYyYEHUsI COBPEMEHHBIX MATEpUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE BJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nen 4. JiiekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHas UHOYKUUA

[ToctosHHble ~ MarHuThl.  B3auMOJIENCTBUE  TOCTOSHHBIX  MarHUTOB.
MarnutHoe 1mone. BekTop MarHuTHOM WHAYKUMH. [IpuHUIMN Ccynepno3uuuu
MAarHUTHBIX MoJieh. JIMHMM MarHuTHOM WHAyKIMU. KapTuHa IMHWI MarHUTHOU
WHIYKIWH M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTHOE TOJE€ NTPOBOJHHUKA C TOKOM. KapTuHa JWMHUN WHIYKUUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBILIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaenctBre npoOBOJHUKOB C
TOKOM.

Cwita AMmmnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOyJIb U HAIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJje. Pabota cuisl JlopeHna.

SlBneHne 3IIEKTPOMAarHUTHOW WHAYKUMM. [lOoTOK BeKTOpa MAarHUTHOM
WHAYKUUAHA. OJEKTPOABIIKYILAS CHJIA HWHAYKOAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe »siexkrpudeckoe Tmosie. OJIEKTPOABMKYIIAsd CHJIA WHAYKUHA B
MPOBOJHHUKE, IBUAKYIIEMCS MTOCTYIIATEILHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[TpaBuiio Jlenua.

NHaykTUBHOCTh. SIBI€HHME CaMOMHAYKUMU. OJIEKTPOABWKYIIAA CHJIA
CaMOMHAYKIINH.

DHEPrusi MArHUTHOTO MOJIS KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHE: TIOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH JJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3anmopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JeiictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EeKTPOMAarHUTHON UHAYKIUH.

[TpaBuiio Jlenua.

3aBHCUMOCTD JJIEKTPOABHKYIIECH CHJIBI MHAYKUAHA OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SBeHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yyeHne MarHuTHOTO IOJIS KaTYIIKHA C TOKOM.

UccnenoBanne AeiCTBUSA NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Paznea S. KoJsieOanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1€OAHUA

Konebarenpbnass  cuctema. CBOOOJIHBIE  MEXaHUYECKHUE  KoJieOaHUS.
IMapmonnueckue konebanus. Ilepuon, yactora, ammiutyna u ¢aza KoiaeOaHUH.
[IpyxuHHBIM MaATHUK. MareMaTu4yecKui MAasTHUK. YPAaBHEHHE TAPMOHUYECKUX
konebanuii. [IpeBpailieHre >HEPTrun MNPy rapMOHUYECKUX KOJICOAHUSX.

KoneGarenpubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaJbHOM KOJIeO0ATeTbHOM KOHType. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMArHUTHbIMU KoJiebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPTUH B UJEATHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarouux KojeOaHusX. BeiHYX/I€eHHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHYX/IeHHbBIE 3JI€EKTPOMAarHUTHBIE KOJIEOaHUS.

ITepemennbiii  TOk. CHHYCOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO0 TOKa. AMIUIMTYAHOE W JCHCTBYIOIIECE 3HAUYEHUE CHIIBI TOKA H
HANPSIKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepeaaya U MOTPEOJCHHUE AIECKTPUUECCKOU
SHEPrur. JKOJIOTUYECKUE PHUCKH MPU MPOU3BOACTBE ANEKTpO3HEprun. KynbTypa
WCTIOJIb30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHU4yecKne yCTPOWCTBA MU IPAKTUYECKOE NPUMEHEHHUE: BJICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT O TOKA, TUHHUH JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJjieOaTenbHOW CHUCTEMBbI (MPY>KUHHBIA WIH
MaTeMaTU4eCKU MasiTHUK).



HabmtoneHue 3aTyxaromux KojaeoaHui.

HccnenoBanre CBOWCTB BBIHYXJACHHBIX KOJIEOaHU.

Habnronenue pe3oHanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumninorpaMMsbl (3aBUCUMOCTU CUJIBI TOKA U HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocneqoBaTENbHOM COEAMHEHUU PE3UCTOpPa, KaTYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Moaens TUHUY DIIEKTPOINIEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanne 3aBUCMMOCTH MEPUO/Ia MajbIX KojJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanne TmEepeMEHHOr0 TOKAa B LEMH M3  NOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, yclIOBHUSl pacupoctpanenus. llepuon. CxopocThb
pacrpocTpaHeHusi W JuiMHa BoJHBL. [lomepeyHbie W MPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u nudpaxims MeXxaHM4eCKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYyUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTtpomarnutHoil BonHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MpEOMIICHUE, Nojisgpu3anus, Judpakius,
unrepdepeniysi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUIIBI pagUOCBA3U U TeNeBUIeHUs. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue yCTpOWCTBA U NPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAUMArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBYU-meus.

Jlemoncmpayuu

O6pa3oBanue U pacIpoOCTPaHEHHUE ONEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneouomeecs Ten0 Kak UICTOYHHK 3BYKa.

HaGmtonenue oTpaxxeHus U IpesioMIICHUs MEXaHUYECKUX BOJIH.

Hab6monenue naTepdepeHnu u TuPppakiin MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HalGntoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJO0H H
4acTOTOM KoJieOaHuH.



UccnenoBanue CBOWCTB  D3JICKTPOMAarHUTHBIX  BOJIH: OTpakX€HHUE,
MpeioMIIeHHE, ogpu3anus, Tudpaxuus, “HTepPepeHIusl.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. I[IpsMoIMHENHHOE pacHpOCTpaHEHUE CBETa B
oxgHopoaHou cpexne. JIyu ceera. ToueyHbI UCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne m3o0paxeHuil B
TJIOCKOM 3€pKale.

[Ipenomiienue cBeta. 3akoHbI MpeoMIeHUs cBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucniepcus cseta. ClioxHbIN cocTaB 6eioro ceera. LIBer.

CobOuparomiue U pacceuBaromue JuH3bl. ToHkas mauH3a. DokycHoe
paccTosiHMEe W ONTHUYEecKas cuiia TOHKOM JnH3bL. [locTpoenme uzoOpakeHUil B
coOMparNINX U pacceuBaromux JnH3ax. opMyra TOHKOUN JIMH3BI. Y BEJIHYECHUE,
JlaBa€MO€ JINH30U.

[Tpenenbl MPUMEHUMOCTH TEOMETPUYECKOW ONTUKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmoAeHUST MAaKCUMyMOB U MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHUHE OT JIBYX CUH(}A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PaKIIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHuueckne yCTpOHMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssmMonMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHUE CBETA.
OnTtuueckue npudopsI.

[TonHoe BHYyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

Monenu MUKPOCKOIa, TEJIECKOMA.

Habmronenue natepdepeHinm ceTa.

Habmronenue nudpakinuu cBeTa.

Habmronenue nucnepcun cBeTa.

[Tonydyenue cekrpa ¢ MOMOLIBIO TPU3MBI.

[lonyueHue cnexTpa ¢ MOMONILI0 TUPPAKIIUOHHON PEIIETKH.

Habmrogenue nonsipusaiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol



N3MmepeHne mokazarens NpeaoMIICHHS CTEKJIA.
HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.
Habmrogenue nucnepcun cBeTa.

Pa3nen 6. OcCHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHuibl NPUMEHUMOCTH  KJACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMATIbHOW TEOPUHU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIHUI OTHOCUTEIIbHOCTHA DUHILTEIHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAILCHUE
JUTAHEL.
DHEPrusi 1 UMNYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs3bp MACCBI C SHEPTUEN U UMITYJBCOM PEJSITUBUCTCKOM YaCTHUIIbL. DHEPIrus
MTOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmol KBAHMOBOIU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEeprun PoToHA C €r0 YaCTOTOU. DHeprus
Y UMITyJIbC (POTOHA.

OTtkpeiTue u uccieaoBanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3aKoHBI
dborordpdexra. YpaBHenue JiiHmureHa nis gpotodddexra. «KpacHas rpanuna»
dhotorddexra.

JaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHudeckne yCTpOWCTBA U NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboTomaTuuk, cCoIHEUHast 6baTapesi, CBETOIUO.

Jlemoncmpayuu

®oto3(PeKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3aKkoHOB BHEIIHETO (poTod ¢ eKTa.

Ceseronuon.

Conneynas Gartapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopra mo paccessHUrO 0 -4acCTHII.
[Imanerapnas moxpens aroma. Iloctynmarel bopa. M3nydenue wu mnorjomeHue
(OTOHOB mMpU TEpexoJie aToMa C OJHOTO YPOBHSI PHEpPruM Ha Apyro. Bumbl
criekTpoB. CIIEKTp YpOBHEN SHEPTrUM aTOMa BOAOPOA.

BosHoBseie cBolicTBa yactull. Bosubl ne bpoitnsa. KopryckynsipHO-BOIHOBOM
Iyau3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHU4yecKkne yCTPOMCTBA M IIPAKTHYECKOE MPUMEHEHHUE: CHEKTPAJIbHBIN
aHaiu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJHBI Ja3epa.
HaGmtonenre nuHeyaThiX CIEKTPOB U3TYUECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomol
Habmtoienue nuHeM4aToro cuekTpa.
Tema 3. Amomnuoe a0po
DKCIIEPUMEHTBI, JTOKAa3bIBAIOIINE CIOXKHOCTh CTpOe€HUs siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompedeneHuro  cocTaBa
paguoakTuBHOTO wu3iayueHus. CBoictBa anb(da-, OeTa-, ramMMma-uU3Iy4EHUS.
BinsiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbiTHEe TIpOTOHA U HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30Torsl.
Anbda-pacnan. DJNEKTPOHHBIN HM MO3UTPOHHBIM Oera-pacman. ["amma-
M3JIy4eHHUE. 3aKOH PaJIMOAaKTUBHOIO pacmajaa.
DHeprusi CBsI3M HYKJIOHOB B sifipe. fAnepHblie cuibl. JlegekT Macchl siapa.
Slnepnplie peakuuu. JleneHne u CUHTES sSAEP.
Snepupiii peakTop. TepmosiaepHbiii cuHTe3. [IpoGiaeMbl W TEPCIEKTUBHI
AIEPHON IHEPTETUKU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON SHEPTETUKHU.
DiieMeHTapHble YacTULbl. OTKPBITUE MTO3UTPOHA.
Mertobl HAOJIIOACHUSI U PETUCTPAIIUU FIIEMEHTAPHBIX YaCTHII.
dyHaMeHTadbHbIe B3auMoaencTBus. EquHCTBO (hr3nyueckoil KapTUHBI MUpa.
TexHU4YeCcKHne yCTpOUWCTBA U NMPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
BuinibcoHna, siaepHbiil peakTop, aToMHas OoMoa.
Jlemoncmpayuu
CU€TurK HOHU3UPYIOIINUX YACTULI.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomol
UccnenoBanue TpekoB yacTull (110 TOTOBBIM poTorpadusim).

Paznen 8. JiieMeHTBI ACTPOHOMUM M ACTPOPUIUKHU

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nmHoro HeGa. Co3Be3nus, sSpKue 3BE3MBI, TUIAHETHI, UX BHUIUMOE
JIBH>KCHUE.

ComHeuHas cucrema.

Connne. ConHeuHass akTHBHOCTh. Mcrounuk sHepruun ConHia W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KJIacc —
CBETUMOCTB». 3BE3ABI TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» IJI 3BE31 TJIABHOU IOCJIEN0BATEILHOCTU. BHYTpeHHEE CTpPOEHHUE



3B€371. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXAECHUU U 3BoJronnu CoJHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsnii Ilyte — Hama ['anaxktuka. Ilonoxxenme u nBuwxenue CosHLA B
lNanaktuke. Tunsl ramaktuk. Pagunoranaktuky U kBazapbl. YUEpHBIE OBIPHI B sapax
rajakTHK.

Bcenennas. Pacimmpenue Beenennoi. 3akon Xa66ia. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usinyueHue.

Macmrabnas ctpyktypa Beenennoii. Meraranakruka.

Hepeménnanie mpoOiemMbl aCTpPOHOMHUH.

Yuenuuecxue nabnooenus

HaGntoneHrst HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHU I JJIsl OTIpE/IeTICHUs TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3aUs1 CEBEPHOrO MOJYIIAPUS U SIPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianer, Mueunoro Ilytu.

O0o0mariee NOBTOpPeHHE

Ponpr ¢u3uku u acTpOHOMHUUM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIMAILHOM M ATUYECKOU chepax AesTeIbHOCTU YEJIOBEKa, POJb U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOUW Hay4yHOU KapTHHE MHPA, POJIb PU3HUECKON TeOpUHr
B (opMupoBaHUM MPENCTABICHUNA O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3nYecKor KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUIN O IPUPOJIE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OMOJIOrNH, XUMHUH, Teorpadu U TEXHOJIOTHUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C WU3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBIEHUE, HAy4HbI (DakT, runoresza, (uaMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJIETUPOBaHUE, MOJIETh, U3BMEPEHHUE.

Mamemamuka: pelleHHE CHCTEMBl YpPAaBHEHHUH, TPUTOHOMETPUUYECKUE
(yHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI U MX IMPOEKIWH HA OCH KOOPJWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMH, NPU3HAKK MOA0OUS TPEYroJbHHUKOB,
onpeiesieHne TIOMAAU IIOCKUX (GUryp u oobEMa Tel.

buonocus: »nekTpudeckue SBICHUS B KUBOWM MpUpOJE, KoJieOaTelbHbIC
JNBH>KEHUS B JKMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOW MPUPOAE, ENCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILNIUYECKAs CTPYKTypa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUsA KPUCTAUIMYECKOM PEHIETKH, CHEKTPaIbHBIN
aHaus.



l'eocpaghusi:  mMarHUTHBIE TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX — PYII,
(hoTochEMKA 3eMHOU MOBEPXHOCTH, MPEJCKA3aHUE 3€MIICTPICCHUM.

Texnonocusa: IJHWHUUA DIEKTPOIIEpENad, TEHEPATOpP IEPEMEHHOrO TOKa,
3JEKTPOJBUTATENb, WHAYKIHOHHAS II€4b, pajap, PaauONpPUEMHHUK, TEJIEBU30D,
anTteHHa, Ttenedon, CBY-meub, MpOEKIIMOHHBIA ammapaT, BOJOKOHHAas OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBlI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «Dduszuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpazoBaHusi (6a30BbIii YPOBEHB) JOJIAKHO OOECIEUUTHh JOCTUKEHUE CIEAYIOUIUX
JUYHOCTHBIX, METANIPEIMETHBIX M MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PE3YyIAbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0mKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIINM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOro OOIlEeCTBa, PaCIIMPEHUE >KU3HEHHOTO
ONbITa W OMNbBITA JEITEIBHOCTH B MPOLECCE pPEeaav3alid OCHOBHBIX HAaIlPaBICHUU
BOCIIUTATEIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3ULIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOT0 OOIIECTBA;

NPUHATAE  TPAJULHUOHHBIX  OOIIEYETIOBEYECKUX T'yMAHUCTUYECKUX U
JNEMOKPATUYECKNX IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPa)k)TAHCKOTO
oOl11ecTBa, y4aCTBOBaTh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3allli;

YMEHHE B3aHUMOJIEMCTBOBATH C COLUAIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NIaTPUMOTUYECKOT0 BOCIIMTAHUSA:

c(opMHPOBAaHHOCTH POCCUMCKOU rpaK1aHCKOM UACHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETHYECKOE OTHOIIEHNWE K MUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy10BOr0 BOCIIUTAHMS:

UHTEpEC K pa3iuuHbiM cdepaM MNpodhecCHOHATBHOU NESITEbHOCTH, B TOM
YUCJIe CBA3AHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymieil mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHHUIO B 00JIACTH
(bU3UKHN HA IPOTSXKEHUU BCEU JKU3HU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYIbTYpbl, OCO3HaHUE TJIO0ATHLHOIO
XapakTepa IKOJOTHIECKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHUS LIeJIeld YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue OombITa AESTEIbHOCTH HKOJOTMYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH IO PU3HKE;

7) 1IEHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHWE IIEHHOCTU HAy4YHOU JeATeIbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHuss (U3UKH  OCYIIECTBISITh  MPOEKTHYHD U  HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUS:
CaMOCTOSITETbHO ~ (OPMYIHPOBATH W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEeNeNsATh LETN JeATEIbHOCTH, 3aJaBaTh IMapaMEeTPbl U KPUTEPUU HX
TOCTUKCHUS;
BBISIBIATh 3aKOHOMEPHOCTHM M TIPOTHBOpPEYHMS B  paccMaTpUBaEMBIX
bu3nYECKUX ABICHUSX;
pa3palaTeiBaTh TUIAH PElIeHUs MPOOJIEMBbl ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTepUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
EJISIM, OIICHUBATh PUCKHU MOCIIEICTBUN e TEIbHOCTH;
KOOPAMHHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX  pPeajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOICHCTBHUS;
pa3BUBaTh KPEATHBHOE MBIIUICHHUE MIPH PEIICHNH KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciieqoBaTe1bcKue AeiCTBUS:
BJa/IeTh HAYYHOH TEPMHMHOJOTHEH, KIIOYEBHIMH TMOHATHSAMH W METOAaMHU
($u3HYECcKOl HayKU;



BIIQJIETh HAaBbIKAMU YYEOHO-MCCIIEIOBATENILCKON U MPOEKTHOU JEATEbHOCTH
B 00yiacTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelIeHusi 3a7ay (HU3UUECKOro COAEpKaHUs, MPUMEHEHUIO PA3IUYHBIX
METOJIOB MTO3HAHUS;

BIIQJIETh BHUJIAMHU JICSITEILHOCTH 1O TMOJYYEHUI0 HOBOTO 3HAHUSA, €ro
UHTEpIpeTallid, MNpeoOpa3oBaHUI0 UM MPUMEHEHUI0O B Pa3IMUYHBIX YYEOHBIX
CUTyaIUsX, B TOM YHUCJI€ IIPU CO3aHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKWY;

BBISIBJISITh MIPUUYUHHO-CJICJCTBEHHbIC CBSI3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUNOTE3Y €€ PpEIICHHs, HaXOJUTh apryMEeHTHhI JJIsi JOKa3aTelbCTBa
CBOUX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH IMIOJYUYCHHbIE B XOJE€ peIICHUsS 3aJauydl Pe3yibTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3ZUPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTelIbHOM
NEATeNIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBUKU;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEpPEeHOCUTh 3HaHuUs 1o (Qu3MKke B MPAKTUUYECKYIO 00JacTh
KU3ZHEIeSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC UJIEH, MIPE/IJIaraTh OPUTUHAIIbHBIC MMOJX0/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BIIaJIETh HaBBbIKAMU MOJTYy4YEeHUS MHGOpMALMKU (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENBHO OCYIIECTBIATh IOUCK, aHAaIH3,
CUCTEMATH3alUI0 M HHTEPIpEeTalni0 WH(POpMalMK pa3IuyHbIX BUAOB U (HopMm
MpeACTaBICHNUS;

OIICHUBATh IOCTOBEPHOCTH UH(POPMAITUY;

UCIIONb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ COOJoJeHUEeM TpeOOBaHUN SProOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, PECypcocOepekeHusl, MPaBOBBIX W  3THYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30MacHOCTH;

CO371aBaTh TEKCTHl (DU3UUYECKOTO COJIEpKAaHUSI B Pa3NUUYHbIX Qopmarax ¢
y4€TOM Ha3HayeHus MH(OpPMALUM U 1EJIEBON ayAUTOPUH, BEIOUpasi ONTUMAIbHYIO
(dhopmy npecTaBiIeHUsI U BU3yaIu3alluu.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe 1eCTBHS:
OCYIIECTBJISITH OOIIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €S TEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYabHOU
paboThI;

BBIOMpaTh TEMATHUKy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO UJieHa KOJIJIEKTUBA;

MPUHUMATh  [I€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BLIBATH W
KOOPAUHUPOBATh JEUCTBUSL MO €€ JOCTIKEHHUIO: COCTaBIATh IUIAH JIEUCTBUU,
pacrpenensTh poiau C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXKAAaTh Pe3yJIbTaThl
COBMECTHOM paboTHhI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa MU KaXJOr0 y4YacTHHUKA KOMaHJIbl B
oOIIUii pe3yNbTatT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OLEHMBATh HUJEU C TMO3UIUUA HOBU3HBI,
OpUTHMHAILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE TIOBEJCHHUE B PAa3IUUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasitTuBHbIe YyHUBepcaJbHbIe YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NIESITEIHLHOCTh B O0JACTH
(GU3UKM M aCTPOHOMUH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEIbHO COCTAaBJISITh IJIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON PabOThl C YUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupsTh paMKH yu4eOHOro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTbH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIUIMA B 00JIacTH
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallusiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIENSIM;

BIIQJIETh  HABbIKAMU  TIO3HABATEIBLHOM  pedieKCHMH  Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOILECCOB, HX pPE3yJIbTaTOB U
OCHOBaHUM;

UCIIOIb30BaTh MPUEMBI pedieKCcuu IS OLIEHKH CUTYyalluu, BIOOpa BEPHOTO
pelieHus;



YMETh OIICHWBAaTh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEMICHUS M0 HX
CHIKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTHl APYTHX TIPU aHAIU3E pPE3yIhTaTOB
TeSITETHbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEIOCTAaTKU U JOCTOMHCTBRA,;

MpPUHUMATh MOTHBBI W apryMEHTHl APYTHX TPU aHAIU3€ pPEe3yIbTaTOB
TeSITENTHbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce AOCTMKEHUS TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe ISl YPOBHS CpEIHEro oOmero ooOpa3oBaHus y OOydaromuxcs
COBEPIIIEHCTBYETCS AMOIMOHAILHBIN WHTEJUIEKT, MIPEATOIaratoInui
c(OpMHUPOBAHHOCT:

CaMOCO3HAHWSI, BKIIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE IMOIMOHATIHLHOE
COCTOSIHUE, BUICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJUPOBAHMS, BKIIOUYAIONIETO CaMOKOHTPOJb, yYMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHWE, CIIOCOOHOCTh aIanTUPOBATBCI K
AMOIMOHATHLHBIM U3MEHEHUSM U TIPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIICH CTPEMJICHUE K JOCTH)KCHHIO TN U
ycrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE MEWCTBOBATH HWCXOJS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTHh MMOHUMATh IMOIMOHATIFHOE COCTOSTHHUE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEIKUBAHUIO;

COIMAITLHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3peniaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koHny oOyuyenuss B 10 kiacce mnpeameTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHarOUIUXCSl YMEHUM :

JEMOHCTPUPOBATh HA MPUMEPAX POJb MU MECTO (PU3UKU B (POpMUpPOBaAaHUU
COBPEMEHHOM HAyYHOW KAapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIOJIEH;

YUYUTHIBATh TPAHULIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEIICH:
MaTepHhalibHas TOYKa, MHEpIMalbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEJIO,
UJCeaNbHBIN Ta3, MOJEIU CTPOCHHS T'a30B, KUIAKOCTEH U TBEPIBIX TeI, TOUCUHBIN
AIEKTPUYECKUN 3apsi pU PeIeHnH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh pu3nueckue sABiICHUs (MPOIECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUU CTPOCHHMs BELIECTBA U



ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAaJleHHE TeJ, JBIXKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMoencTBue Ten, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE >KUAKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIEHHUH ), TETIOBOE
paBHOBECHE, UCIIapeHUe, KOHACHCAllUs, MUIABJICHUE, KPUCTAILIU3AIUs, KUIICHUE,
BIIQYKHOCTbH BO3/1yXa, MOBBIIICHUE JIaBJICHUS T'a3a MPU €ro HArPEBAHUU B 3aKPHITOM
cocylie, CBSI3b MEXKAYy IMapaMeTpaMH COCTOSIHUSI Tra3a B  H3OIpOIEccax,
ANIEKTpU3AIUs TeJl, B3auMOJEHCTBHE 3apsiJIOB;

OMUCHIBATh MEXAHUYECKOE JBH)XEHHUE, UCTONb3Yys (U3NYECKHE BEIUYUHBI:
KOOpAWHAaTa, MyTh, MNEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHIa,
UMITYJIbC T€Jla, KUHETUYEeCKas SHeprus, MOTEHUIHUAIbHAS SHEPrusi, MeXaHuuecKas
paboTa, MeXaHMYeCKass MOIIHOCTh; NPU ONHCAHUU MPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICT HCHOJB3YEMBbIX BEIUYMH, UX OOO3HAUEHHS] U EIUHUIIBI,
HaxXoJIUTh (POPMYJIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYHUHY C APYTUMU
BEJIMYNHAMU;

OMUCHIBATh H3YyUYCHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONb3ysd (DU3MYECKUE BEJIMYMHBI: JaBJIE€HUE Tas3a, TemIepaTrypa, CpeaHss
KUHETUYECKAsl SHEPrUsl XaOTHYECKOTO JIBH)KEHUSI MOJIEKYJ, CPEIHEKBaIpaTUUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSSI SHEprusi, padbora rasa,
KO3(DPUIIMEHT TMOJE3HOr0 JAEHCTBUS TEIUIOBOIO JIBUTATENsl; NpPU ONHUCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3UYECKUI CMBICH HCIOJB3YEMbIX BEJIMYHH, WX
o003HaUeHUs] U EIUHMIIBL, HAXOAUTHh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETUYMHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U PIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCTOJIB3Ysl (PU3UUYECKUE BEITUUYUHBI: SIEKTPUUYECKUN 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB,;
IMpU ONUCAHUM TPABUIBHO TPAKTOBATH (DU3UYECKUM CMBICH HCHOIb3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS] M EJUHUIIbI; YKa3biBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3MYECKYIO BEIMUUHY C IPYTUMU BETUYNHAMU;

aHATU3UPOBATH (PU3MYECKUE MPOLECCHl U SBJICHUS, UCIOIb3Yysd (PU3MUECKUe
3aKOHBI U IPUHIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, I n III 3akonsr HeroTOHA,
3aKOH COXpaHEHUs] MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIUI CYMEPIO3UIMUA CHJI, MPUHIUI PABHOMPABUS HHEPLUHAIBHBIX CHUCTEM
OoTCuéTa, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW SHEPTUU TEIIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOW TeMmepaTypoH, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CIOBECHYIO
(GhopMyIHPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAXKEHHUE W YCIOBHUS (TPaHULIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIUIBI  JACWCTBUS  MAIllUH, NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOIb30BaHUS B
MMOBCEAHECBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath npoOieMy/3agady U THUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bopmMynIHpoOBaTh BHIBOJBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbBIE M3MEPEHUS (PUBHUECKUX BEIUYUH, TPU
ATOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHbBIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHU;

UCCNIEI0OBAaTh  3aBUCUMOCTH  MEXAY  (U3MYECKUMHU  BEJIMYUHAMU  C
UCIIOIb30BaHUEM TMPSIMBIX HM3MEPEHHUM, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uUKCUpOBaTh PE3yNbTAaThl MOTYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B
BUJIe TaONUIl U rpadUKOB, AENATh BEIBOBI 110 PE3yIbTaTaM HCCIIEI0BAHUS;

coOJiroaTh MpaBwia 0€30MacHOr0 TpyAa MPU MPOBEIAECHUU UCCIEAOBAHUN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbLCKONM U MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemiath pacy€THBIE 3a7add C SBHO 3aJaHHOM (PU3MYECKOM MOJETbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJjau
BBIOUpaTh (DU3NYECKYI0 MOJENb, BBIACIITh (DU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOOXOUMBbIE I €€ pEIICHHs, MPOBOJUTHL PACUE€Thl U OLICHUBATH PEATLHOCTH
MOJIYYEHHOT'0 3HaueHUs (PU3NUECKON BETMUHHBL;

penaTh KaYeCTBEHHbBIE 3a/1aul: BRICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nUecKue SBICHUS;

UCIIONB30BaTh ~ NpPU  PEIIEHHMHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(OpPMALIMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEACTaBICHUs y4eOHOW U HAyYHO-MOMYJISApHOU UHPOPMAIUU, TOTYYSHHOU U3
Pa3IUYHBIX HICTOUHUKOB, KPUTHUECKU aHAIM3UPOBATh MOIy4aeMyl0 HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DUUKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXAIIIETO0 MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOW >KU3HU
1Sl obecniedeHus: 0€30MacHOCTH MPU OOpaIlleHUH C MPUOOPaMHU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHS 30POBbSI U COOJIIOJACHUS HOPM KOJIOTHYECKOTO
MOBEICHUA B OKPYXAIOLIEH CPEIE;



paboTaTh B TpYINNE C BHINOJHEHUEM pA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBATh pabOTy TPYIIbI, pPAIMOHAIBHO pPaCHpenessiTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJ€KBATHO OIIEHUBATh
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIINbI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K koHny oOyuyenuss B 11 kiacce mnpeameTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIMIUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MecTOo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTUHBI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUW, B MPAKTUYECKOWU NEATEIIbHOCTH JIIOAECH, IEIOCTHOCTh U E€IUHCTBO
(buznyecKor KapTUHBI MUPA;

YUYUTHIBATh TPAHULIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEIICH:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHHUK CBETA, sJIepHas
MOJIelb aTOMa, HYKJIOHHAs MOJ€Jb aTOMHOTO sipa MpU pPEIIeHUH (HU3NIECKHUX
3amay;

pacro3HaBaTh (Ppu3nuecKue SABICHUs (MPOIECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKU: JIEKTPUUECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWUCTBUS TOKAa, B3aMMOJIEUCTBUE
MarHuTOB, SJIEKTPOMArHUTHAsT WHAYKIUS, JACHCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJIHUK C TOKOM W JBIXKYUIMUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJeOaHUd U
BOJIHBI, MPSMOJIMHEMHOE pPacIpoOCTpaHEHUE CBETa, OTPAXKEHUE, MPeOMIICHUE,
unrtepdepennus, aAubpakius W TOJSIpU3alMi  CBETa, JAUCHEPCUS CBETa,
dhorosnexkrpudeckuii 3pdext (botorddexT), cBeToBOE AaBlIieHHE, BOSHUKHOBEHHE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTD;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  Pa3IUUHBIX  Cped) U
AIEKTPOMArHUTHBIE SIBJIEHUS (MPOIECCHI), UCMONB3YySd (PU3NUECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsij, CUJIa TOKa, DJIEKTPUUYECKOE HANpPSIKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIAsl cuiia, paboTa TOKa,
WHIYKIWST MarHuTHOrO mojsi, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYyIIKW, SHEPrus JJIEKTPUYECKOTO U MArHUTHOIO TMOJEH, MEepUoJl U 4YacTtoTa
KojebaHuil B KoOJeOaTeIbHOM KOHTYpE, 3apsii M Ccuwia TOKa B MpoIecce
rapMOHMYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuii, (OKYyCHOE pacCTosHUE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (PU3NUECKUUN
CMBICJI HUCIIOJB3YEMbIX BEJIWYMH, HMX OOO3HAYEHUS U €JAUHUIIbI, YKa3bIBaTh
(dbopmyInbl, CBA3bIBAIOIIME JaHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTHUMHU
BEJIMYNHAMU;

OMHUCHIBATh H3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCHOJIb3Ys
(u3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPTrUsl U UMNYJbC (HOTOHA, IEPUO]T TTOTypacnaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (DU3UUYECKHUI CMBICI
UCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS] W €IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIOIINE JIAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIUYHUHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKON BEIMUYNHBI;

aHAJTM3UPOBATH (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yysd (PU3MUECcKue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI NPOBOAHUKOB, 3aKOH Jkoymsa—JleHna, 3aKOH JJIEKTPOMArHUTHOM
WHYKIMH, 3aKOH MPSMOJIUHEMHOrO0 PacnpOoOCTpAHEHUs! CBETA, 3aKOHbI OTpakKeHUs
CBETa, 3aKOHBI MPETOMIICHUS CBETa, YpaBHeHHE OifHmTelHa s PoTtodrddekra,
3aKOH COXPAHEHHUS SHEPrUHU, 3aKOH COXPaHEHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOr0 yucia, moctyiaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHU4YEeCKOE BBIPAXKEHHE U YCIOBHUS (TpaHUIbI, 00JIACTH)
MIPUMEHHUMOCTH;

OMpENENATh HAMIPaBJIECHUE BEKTOPA MHIYKIIMH MAarHUTHOTO TOJIS ITPOBOJIHUKA
C TOKOM, CUJIbl AMmniepa u cuibl JlopeHia;

CTPOUTh M OIKCHIBATh H300paXKE€HHE, CO3/aBaeMO€ IUIOCKHM 3€pKajioM,
TOHKOH JIUH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpU STOM
dbopmynupoBath npoOieMy/3agady U THUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bopmMynIHpoOBaTh BHIBOJBL

OCYIIECTBJISITH NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PUBNUECKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHbBIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHUM;

UCCIEI0OBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUN: MpPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCUPOBATH
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUAE TaOIUIl U
rpa(uKoOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIIEIOBAHMUS;

coOJiro1aTh MpaBmwia 0€30MacHOr0 TpyAa MpPU MPOBEIAECHUU UCCIEAOBAHUN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbLCKON U MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py10BaHUS;

pemiath pacy€THBIE 3a7add C SBHO 3aJaHHOM (U3MYECKOM MOJETbIo,
UCIIONb3Ys (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJauu
BBIOUpaTh (DPU3NYECKYI0 MOJENb, BBIACIITh (DU3NYECKUE BEITUYUHBI U (HOPMYIIBL,



HEOOXOUMBbIE I €€ pEIICHHs, MPOBOJUTH PACUEThl U OLIEHUBATH PEATBLHOCTH
MOJIYYEHHOT'0 3HaueHUs PU3NYECKON BEIMUHHBL;

peniaTh KaYeCTBEHHbBIE 3a/1aul: BHICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO
LETOYKY PACCYKJIECHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nUecKue SBICHUS;

UCIIONB30BaTh ~ NpPU  PEIIEHHMHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(pOpPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEACTaBICHUs y4eOHOW U HAyYHO-MOMYJIApHOU UHPOPMAIUH, TOTYYSHHON U3
Pa3IUYHBIX KICTOUHUKOB, KPUTHUECKU aHAIM3UPOBATh MOIy4aeMyl0 HH(OpPMAIIHIO;

OOBSICHSITh TPUHIUINBI JEHCTBUS MAalIUH, MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX 0€30MacCHOTO MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE MPOIIECCOB OKPYXkKAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKU U TEXHOJOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOW >KU3HU
JU1sl obecniedeHus: 0€30MacCHOCTH MPU OOpallleHUH C MPUOOPaMHU U TEXHUYECKUMU
YCTpPOMCTBAMHU, JJIsI COXPAHEHHS 30POBbSI U COOJIIOJACHUS HOPM KOJIOTHYECKOTO
MOBEICHUA B OKPYXAIOLIEH CPEJIE;

paboTaTh B TpYINNE C BHINOJIHEHUEM pA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, pPAIMOHAIBHO pacHpeaessiTh OO0S3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMSX, aJ€KBATHO OIICHUBATh
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacon JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB 1 TeM uugpoBbie
Ne i/ P Kontpoabubie | IlpakTuueckne (mpp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
Bubnuoreka [JOK
1.1 ®u3KKa ¥ METOAbl HAYYHOTO ITO3HAHHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pasgeny 2
Pa3nen 2. MEXAHUKA
Bu6nuoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
Bubnuoreka [JOK
2.2 JnHnamuka 7 https://m.edsoo.ru/7f41bf7
2
Bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no paszneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOM
TEOpUHU

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41bf7
2



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

Bubnuoreka [JOK

3.2 OCHOBBI TEPMOAMHAMUKHI 10 https://m.edsoo.ru/7f41bf7
2
Bbubnuoreka [JOK
ArperatHble COCTOSIHUS BEILIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
®a30BbIe IEPEXOBI )
Hroro no pasgeny 24
Pazgen 4. DJIEKTPOANHAMMUKA
Bubnuoreka [JOK
4.1 DnexTpocTaTHKa 10 https://m.edsoo.ru/7f41bf7
2
. . bubmuoreka [JOK
ITocTOSIHHBIN 2IIEKTpUYECKUN TOK. TOKHU B
4.2 12 https://m.edsoo.ru/7f41bf7
Pa3NIUYHBIX Cpeaax )
Hroro no pasgeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuectBo yacon JJIeKTPOHHbIE
No HaunmeHnoBanue pa3aejioB 4 TeM (uudpossie)
n/n MPOrpamMmMbl Bcero Konpoannbie | IpaxTuieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
Paznea 1. JIEKTPOJIMHAMUKA
Bubnuoreka [JOK
MaruutHoe noje. DJIeKTpOMarHUTHAs
1.1 11 1 3 https://m.edsoo.ru/7f41c9
WHIYKIUS
c
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Bubnuoreka [JOK
MexaHn4ecKue U 3JEKTPOMAarHUTHbBIE
2.1 9 1 https://m.edsoo.ru/7f41¢9
KoJIe0aHus
c
Bubnuoreka [JOK
2.2 MexaHndeckue U 3JIEKTPOMAarHUTHBIE BOIHBI 5 1 https://m.edsoo.ru/7f41c9
c
Bubnuoreka [JOK
2.3 OnTHka 10 3 https://m.edsoo.ru/7f41¢9
c
Hroro no pasaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIelIMAJIBHOW TEOpUU bubnnorexa IIOK
3.1 p 4 1 https://m.edsoo.ru/7f41¢9
OTHOCHUTEIBLHOCTH
Tc
Hroro no pazneny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3znen 4. KBAHTOBASA ®U3UKA

4.1

OneMeHTHI KBAaHTOBOH ONITHKH

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c9
Tc

4.2

Crpoenue atoma

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

4.3

ATtoMHOE s1po

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c9
Tc

Hroro no pasaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKU

Bubnuoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 https://m.edsoo.ru/7f41c9
c
Hroro no pasaeny 7
Pazgen 6. OGOBIIAIOILIEE IIOBTOPEHUE
Bubnuoreka [JOK
6.1 O6o0maroriee TOBTOPEHHE 4 https://m.edsoo.ru/7f41¢c9
c
Hroro no pasgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
JIEKTPOHHBI
KoanuectBo yacos Jlara DJIeKTPO e
Ne uudposbie
Tema ypoka Kontpoabnbie | IIpakTuyeckne | H3Y4eH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI u
pecypchl
®usuka — Hayka o npupoje. Hayunsie bubmorexa [IOK
1 K pupose. Hayd 1 https://m.edsoo.ru/ff0c32
METO/IbI IO3HAHMS OKPY>KAIOLIEr0 MUpa o
Ponp u Mecto pusuku B hopMupoBaHUU bubmmoreka [JOK
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edsoo.ru/ff0c33
IIPAKTUYECKOU IEATEIbHOCTH JIIOACH 6
MexaHnueckoe JIBHKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO bubmorexa HOK
TH
3 1 https://m.edsoo.ru/ff0c35
nerkeHus. [lepemelienue, CKOpoCTs, 08
YCKOpEHHE o
Bubnuoreka [JOK
4 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0c36
20
PaBHOYCKOpEHHOE NPAMOIIMHENHOE bubmorexa [IOK
5 yerop P 1 https://m.edsoo.ru/ff0c37
JBUYKEHUE
2e
Bubnuoreka [JOK
CBoOoHOE MazieHne. Y CKOpeHue
6 8 8 P 1 https://m.edsoo.ru/ff0c39
CBOOOHOTO TAACHUS o
KpuBonuneitHoe aBuxenue. J[BuxeHue bubmorexa LIOK
7 P ' 1 https://m.edsoo.ru/ff0c3a

MaTepuaIbHON TOYKHU 10 OKPYKHOCTHU

da



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[TpunHiun oTHOCKTENBHOCTH [ anumes.

Bubnuoreka [JOK

00 U3MEHEHNU KMHETUYECKOW SHEPTUU

8 HNuepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3b
I[Tepssiii 3akoH HproToHA e8
Macca Tena. Cuna. [punnun bubmmoreka [JOK
9 CyIIepIIO3ULMH CWII. BTopoii 3akoH https://m.edsoo.ru/ff0c3b
Hprorona mia MarepruaibHOM TOUKU ed
. Bubnuoreka [JOK
Tperuit 3akoH HproToHa 1151
10 https://m.edsoo.ru/ff0c3b
MaTepHUATbHBIX TOYCK o8
Bubnuoreka [JOK
3aKkoH BCEMHUpPHOTO TroteHus. Cuna
11 https://m.edsoo.ru/ff0c3d
TspkecTd. [lepBast kocMudeckasi CKOpOCTh 00
Bubnuoreka [JOK
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e
18
Cuna tpenus. Kosdduument tperus. bu6mmoreka [IOK
13 Cuna conpoTUBIEHUS NIPU IBUKEHUU https://m.edsoo.ru/ff0c3{7
TeNa B )KMIKOCTH UIIH Ta3e 6
ITocTtynarenbHO€ U BpalaTeIbHOE
,Z[BI/I)K}CIII_[{I/IC aGCOHIOTHIz) TBEPJIOTO TENa bubmorexa HOK
14 P ' https://m.edsoo.ru/ff0c4 1
MowmeHT cunbl. [lnedo cumnsl. YcinoBus a6
paBHOBECHS TBEPIOTO Tela o
NMmynbsc MaTepuaIbHOM TOYKH, CUCTEMBI
Bubnuoreka [JOK
MaTepuagbHbIX TOUeK. IMIynbC CUIIBI.
15 https://m.edsoo.ru/ff0c43
3aKOH COXpaHEHUs UMITYJIbCA. 46
PeakTHBHOE JBIDKECHHE o
PaboTa u MmomHOCTb cuibl. KnHeTHaeckas bubmuoreka [JOK
16 JHEPrusi MaTepuaibHOM TOUkU. Teopema https://m.edsoo.ru/ff0c45

02



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

[TorenumanpHas 3HEPTHUSL.
[TorenumanpHast 3HEPTUSL YIIPYTO

Bubnuoreka [JOK

17 n1e(pOpMUPOBAHHON MPYKHUHBI. https://m.edsoo.ru/ff0c46
[TorenumanpHast SHEpTHs Tea BOIU3U la
MMOBEPXHOCTU 3eMITH
IToTeHuManpHblE U HEMOTEHIUAIbHBIE
cuiibl. CBA3b pabOTHI HEMTOTEHITMATIBHBIX bubnmoreka [IOK
18 CWJI C UBMEHEHUEM MEXaHUUECKOI https://m.edsoo.ru/ff0c47
SHEPrUM CUCTEMBI TeJl. 3aKOH COXPaHEHUS 8¢
MEXaHUYECKOU SHEPTUU
JlaGopaTopnas pabora «VccnenoBanue
19 CBSI3U PaOOTHI CHIIBI C U3MEHEHUEM
MEXaHWYECKOI 3HEPTUHU TeNa Ha IIpUMeEpe
PacTsHKEHUS PE3UHOBOTO JKIyTa
KonTtposneHas paboTa 1o teme bu6mmoreka [IOK
20 «Kunemaruka. JluHamMuka. 3aKOHBI https://m.edsoo.ru/ff0c4b
COXPaHCHHSI B MEXaHUKE» 74
OCHOBHBIE TOJIOKEHUST MOJIEKYIISIPHO- Bubnuoreka [JOK
21 KUHETUYECKON Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4d
nemwkenue. updysus c2
Xapakrep ABUKECHHUS U B3aUMOICHCTBUS
22 4acTUl BelecTsa. Moaenu CTpoeHust
ra3oB, )KMUJKOCTEW U TBEPABIX TEN
” Macca monexyn. KonnuecTBo BemiecTsa.
ITocTosiHHAs ABorazapo
24 TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [lkana remneparyp Llenbcus
25 WUneansusiii raz 8 MKT. OcuHoBHOE bubmorexa LIOK

https://m.edsoo.ru/ff0c4fd



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

ypaBHeHue MKT

(¢}

AOGcoIoTHas TeMIeparypa Kak Mepa
CpeIHEH KUHETUYECKON YHEPIrUU

Bubnuoreka [JOK

26 https://m.edsoo.ru/ff0c51
JBUKCHUS] MOJICKYJ. Y paBHEHHUE Lo
MenneneeBa-Knanelipona _

27 3akoH JlanbToHa. ["a30BbIE 3aKOHBI
JlaGopaTopnas pabora «VccnenoBanue

28 3aBHMCHUMOCTHU MEX]ly TapaMeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

Bubnuoreka [JOK
N3omporieccsl B HAEAIBHOM Ta3e U UX

29 https://m.edsoo.ru/ff0c57
rpaduyeckoe mpeacTaBIeHNE 0e
Buyrpenussa sHeprus
TEPMOAMHAMHYECKOM CUCTEMBI U CIIOCOOBI Bubnuoreka [JOK

30 e€ u3MeHeHus. KonmuecTBo TEmIoThl U https://m.edsoo.ru/ff0c59
paboTa. BHyTpeHHss1 SHEPTrHst 52
OJIHOATOMHOTO HJICATHbHOTO Ta3a

Bubnuoreka [JOK
31 Buael renionepenaun https://m.edsoo.ru/ff0cS5c
36
VY nenbHas TEMIOEMKOCTh BEILIECTBA. bubmmoreka [JOK

32 KonunuecTBo TenmnoTel npu https://m.edsoo.ru/ff0c5c

Teruionepeaaue. AnuabaTHbIi mporece 36
. Bubnuoreka [JOK
[TepBrlii 3aKOH TEPMOTUHAMHUKH U €TO

33 https://m.edsoo.ru/ff0cSef

MPUMEHEHHE K U30IpoIieccam .
HeobpaTumocTh poI11eccoB B MPUPOIEC bubmorexa [IOK
34 ' https://m.edsoo.ru/ff0c62

Bropoii 3aKk0H TEpMOAMHAMUKHI

30



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

[punnun nevicteus u KI1J TeroBoit

Bubnuoreka [JOK

35 https://m.edsoo.ru/ff0c60
MaIlIUHBI
Oa
36 ukn Kapno u ero KI1/|
37 DKosorndyeckue mpooIemMbl
TEIUIOAHEPT €TUKHU
O6o06miaromuit ypok «MonekyssipHas bubmorexa HOK
38 https://m.edsoo.ru/ff0c69
¢u3uka. OCHOBBI TEPMOTUHAMUKI 28
KonTtposnpsHas paboTa o teme bu6mmoreka [IOK
39 «MonexkynsipHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c6a
TEPMOTUHAMHUKH 50
Bubnuoreka [JOK
[TapooGpazoBaHue U KOHACHCALUS.
40 https://m.edsoo.ru/ff0c63
Hcnapenue u kuneHue b6
Bubnuoreka [JOK
AOGCOIOTHAs M OTHOCUTEIIbHAS
41 . https://m.edsoo.ru/ff0c64
BJIQKHOCTB BO3/yxa. HachIeHHbIH map 48
Teépnoe Teno. Kpucrannuueckue u
. bubmuoreka [JOK
amopdHbIe Tena. AHU30TPONHS CBOMCTB
42 https://m.edsoo.ru/ff0c65f
KpucTayoB. JKuaknue KpucTaibl. 0
CoBpemeHHbIe MaTepUabl B
Bubnuoreka [JOK
[InaBnenue u xpucramumsanus. Y AejbHast
43 https://m.edsoo.ru/ff0c67
TeruioTa ruiaBneHus. Cyonumarnus 08
Bubnuoreka [JOK
44 VYpaBHeHHE TEIUIOBOrO OanaHca https://m.edsoo.ru/ff0c68
20
45 DnekTpusanus Ten. INEeKTPUIECKUMA bubmmoreka [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

3apsf. [[Ba Buaa 31I€KTpUUYECKUX 3aps10B

https://m.edsoo.ru/ff0c6b
cc

[IpoBOIHUKH, TUATEKTPUKHA U

Bubnuoreka [JOK

46 MOJIYTIPOBOAHUKH. 3aKOH COXPaHEHUSI https://m.edsoo.ru/ff0c6b
AIIEKTPUYECKOTO 3apsijia cc
. Bubnuoreka [JOK
B3aumopeiictBue 3apsa108. 3akoH Kynona.
47 . . https://m.edsoo.ru/ff0c6ece
ToueuHbIil AMeKTpUYECKUI 3apsi 4
Hanpsyk€HHOCTD 21EKTPUYECKOTO MO, bu6mmorexa [IOK
48 [TpuHIMI CyneprO3ULIMY IEKTPUUECKUX https://m.edsoo.ru/ff0c6df
nosiel. JInnum HanpsKEHHOCTH 2
Bubnuoreka [JOK
PaboTa cui 31eKTpoCTaTUYECKOTO OIS,
49 https://m.edsoo.ru/ff0c6£0
IToreHuuman. Pa3HOCTh OTEHIIMAIOB 0
IIpoBOIHUKY U TUAJIEKTPUKHU B bu6mmoreka [IOK
50 3JIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/ff0c70
JIManeKTpruecKasi MIpOHULIAEMOCTh 18
Bubnuoreka [JOK
51 Onexrpoémkocts. Konnencarop https://m.edsoo.ru/ff0c71
26
ONEeKTPOEMKOCTD IIOCKOTO bu6mmoreka [IOK
52 KOHJIEHCAaTopa. DHEPrus 3apsKEHHOTO https://m.edsoo.ru/ff0c72
KOHJICHCATOPa c0
53 JlabopaTopnas pabota "U3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMIT NEWCTBUSA U IPUMEHEHUE
54 KOH/ICHCAaTOPOB, KOMTUPOBAIBHOTO

ammapara, CTpyHHOTro IpuHTepa.
DnexTpocTaTH4ecKas 3allluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3a3emiieHHE IEKTPONIPUOOPOB

DNEKTpUUYECKUH TOK, YCIOBUS €r0
cymectBoBanusl. [loctostHubM Tok. Cuiia

55
toka. Hanpsbxkenne. ConpoTHBIIEHHE.
3akon Oma Juist yyacTka Lenu
ITocnenoBarenpHOE, NapauIEIbHOE,
CMEIIAHHOE COEANHEHNE IPOBOAHUKOB bubmorexa [JOK
56 ' 0.5 https://m.edsoo.ru/ff0c74f
JlaGopaTopnas pabota «M3yueHue 0
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOBY B
Bubnuoreka [JOK
PaboTa 1 MOITHOCTH 3JIEKTPHUYECKOTO
57 https://m.edsoo.ru/ff0c78
ToKa. 3akoH Jlxoynsa-Jlenna 13
3akoH Oma Jyist TOJIHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Kopotkoe bu6mmoreka [IOK
58 3aMbIkaHue. JlaboparopHas padora 0.5 https://m.edsoo.ru/ff0c7ae
«M3mepenne DJ1C ucTouHNKa TOKa U €ro 0
BHYTPEHHETO COMPOTHUBIICHUS
PesepBHblit ypok. KonTponbHas padora bu6mmoreka [IOK
59 1o teme "DneKTpoauHaMuka / https://m.edsoo.ru/ff0c8c
Bcepoccuiickas npoBepouHasi paboTta 56
O6o06marmuii ypok bubmmoreka [JOK
60 «nexTpoauHamukay / Becepoccuiickas https://m.edsoo.ru/ff0c88
poBepoOUHas paboTa be
DNeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
61 METaJUIOB. 3aBUCMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTh
62 DnexTpuuecKkuil Tok B Bakyyme. CBoiicTBa

JIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

[ToympoBOAHUKH, UX COOCTBEHHAS U

. bubmuoreka [JOK
pUMecHas MPoBOIUMOCTh. CBOMCTBA p—
63 1 https://m.edsoo.ru/ff0c84
n-nepexona. [lorynpoBo HUKOBEIE 2
npubOpHI -
DNEeKTpUYECKU TOK B PaCTBOpax U
Bubnuoreka [JOK
pacriaBax 3JeKTPOJIUTOB.
64 1 https://m.edsoo.ru/ff0c82
DNEKTPOIUTHYECKAS TUCCOIUAITHSI. ba
DneKTpou3 o
DNEeKTpUYECKUH TOK B ra3ax.
. bubmuoreka [JOK
CamocCTOsITeNbHBIN U
65 . 1 https://m.edsoo.ru/ff0c84
HECaMOCTOSATENbHBIN pa3psa. MoaHHUS. 2
IInazma o
DneKTpudecKrue IpuOOPHI M YCTPOICTBA U bubmmoreka [JOK
66 HX IIpaKkTU4eCcKoe npumenenue. [Ipasuna 1 https://m.edsoo.ru/ff0c86f
TEXHUKH 0€30MacHOCTH c
KonTtposneHas paboTa 1o teme
. bubmuoreka [JOK
«Qnekrpocraruka. [TocTosHHBII
67 . 1 https://m.edsoo.ru/ff0c8a
ANEKTPUIECKHI TOK. TOKU B pa3IUIHBIX %a
cpenax» T
. . bubmuoreka [JOK
PeszepBHbIit ypok. O000Ia0mui ypox 1mo
68 P P HIAHOTIHA YP 1 https://m.edsoo.ru/ff0c8f6
temaM 10 kmacca c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacon JIeKTPOHHbIE
N Jara N
° uugpoBbie
Tema ypoka Konrtpoabnbie | Ilpakrnuyeckme | H3Y'CH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI u
pecypcsbl
[TocTostHHBIE MAarHUTHI M UX Bt LIOK
. nonnoTexa

B3auMo/ielicTBUE. MarHUTHOE TOJIE.

1 . 1 https://m.edsoo.ru/ff0c97
Bexrop MarHUTHON MHAYKUMH. JIMHUK 3
MarHUTHOM MHIAYKLIHH o
MarsuTHo€ 1oJie IPOBOHUKA C TOKOM. bubmmoreka [JOK

2 OmnsiT Opcrena. Bzaumopeiicteue 1 https://m.edsoo.ru/ff0cO8f
IIPOBOJHUKOB C TOKOM €

Bu6nmuoreka [JOK

JlaGopaTopnas pabota «M3yueHue

3 patopHai p i 1 1 https://m.edsoo.ru/ff0c98f
MarHUTHOTO TOJISI KATYIIKH C TOKOM) .
JleficTBe MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa. Bubnuoreka [JOK

4 JlaGopaTopnas pabora «VccnenoBanue 1 1 https://m.edsoo.ru/ff0c9ac
JEUCTBYS OCTOSIHHOIO MarHuTa Ha 0
paMKy ¢ TOKOM»
JlelicTBHE€ MarHUTHOTO TOJI HA bubmmoreka [JOK

5 JBIKYLLYIOCS 3aPsKCHHYIO YaCTHILY. 1 https://m.edsoo.ru/ff0codf
Cuna Jlopenna. Pabora cunsl Jlopenna 4
OnexTpoMarauTHas uHAyKuA. [loTok

6 BEKTOpa MarHuTHOM uHaykuuu. J/1C |
MHAYKINN. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Oapanes

7 Jlaboparopnas pabota «/ccnemoBanue 1 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

SIBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIUNA >

https://m.edsoo.ru/ff0cal5s
0

NunykTuBHOCTSB. SIBIEHUE
camounaykuuu. 3J1C caMOMHIYKIUY.

Bubnuoreka [JOK

8 https://m.edsoo.ru/ff0ca60
DHeprus MarHUTHOTO TIOJISt KaTyIITKU C 0
TOKOM. DJIEKTPOMAarHuTHOE T0JIe B
TexHuueckue ycTpoucTBa U UX
MPUMEHEHHE: MOCTOSIHHBIC MarHUTHI,
9 AJIEKTPOMATHUTHI, HIEKTPOABUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TIeYh
. Bubnuoreka [JOK
O6o6maromuii ypok «MarHuTHoe moJie. &
10 https://m.edsoo.ru/ff0cab8
DNEeKTPOMAarHUTHAS WHIYKIIHS) 5
KonTtposnpsHas paboTa o teme bu6mmoreka [IOK
11 «MarnutHoe noJsie. JIeKTpoMarHuTHas https://m.edsoo.ru/ff0cadS
UHIYKIIUS 8
CB00OOHBIC MEXaHUYCCKUE KOJICOaHUSI.
Bu6nmuoreka [JOK
["apmonmnueckue konedanus. Y paBHeHUE
12 N https://m.edsoo.ru/ff0caf0
rapMOHUYECKHUX KOJICOaHMIA. 6
IIpeBpamienue sHepruu B
Jlaboparopnas pabota «VccnenoBanue
13 3aBUCHUMOCTH TIEPUOIa MaJIbIX KOJIeOaHu
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»
Koneb6arenpubiii KOHTYp. CBOOOHBIE
Bubnuoreka [JOK
AIIEKTPOMArHUTHBIC KOJICOAHNUs B
14 https://m.edsoo.ru/ff0cb8

nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Awnanorus MCKIAY MCXaHUYCCKUMHU U

20



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

SJICKTPOMArHUTHBIMU KOJIEOAHHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

Bubnuoreka [JOK

15 SHEPTUHU B U/ICATBHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ff0cb9c
KOHTYpE 4
[IpencraBnenue o 3aTyXarOUUX
KoJebaHusx. BeIHYKICHHbBIS bubmmoreka [JOK
16 MexaHHueckue kojebanus. Pe3onanc. https://m.edsoo.ru/ff0cbb
BbIHYXIEHHbBIE 3JIEKTPOMAarHUTHBIE 86
KoJIe0aHus
Ilepemennsblii Tok. CHHYCOUJANbHBIN
IIEpEMEHHBIN TOK. MoLTHOCTh bu6mmoreka [IOK
17 MIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U https://m.edsoo.ru/ff0cbd
NEUCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U 34
HaIpPsSHKEHUS
Tpaucdopmarop. [IpousBoactso,
18 nepeaaya u noTpeOIeHne IeKTPUIEeCKO
SHEPruu
YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHE NIEKTPUUECKOTO 3BOHKA, bubmorexa [JOK
19 N https://m.edsoo.ru/ff0cc32
reHepaTopa NEPEMEHHOr0 TOKa, JINHUI 4
aJIeKTpoInepesay
DKOJIOTUYECKHE PUCKHU IIPU
20 IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanust
AJIEKTPOIHEPTHH B NOBCEAHEBHON )KM3HU
MexaHn4ecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuoa. Ckopoctb bubmorexa [JOK
21 https://m.edsoo.ru/ff0cca$

pacnupoCTpaHCHUA U JJIMHA BOJIHEI.
HOHCpC‘-IHBIC 1 PO AO0JIbHBIC BOJIHBL

4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTb 3BYyKa.

Bu6nuoreka [JOK

22 https://m.edsoo.ru/ff0cccO
Bricora Tona. TemOp 3Byka .
DNEeKTpOMarHUTHBIE BOJIHBI, X CBOICTBA bu6nmoreka [IOK

23 u ckopocTs. [1Ikana anekTpoMarHUTHBIX https://m.edsoo.ru/ff0ccfe
BOJIH 0

24 [TpuHIUIBI PaMOCBS3U U TEIEBUICHHUS.
Passurtue cpencrs ceasu. Paguosioxanus
KonTponsHas padora «Konebanus u bubmorexa LIOK

25 https://m.edsoo.ru/ff0cc6f
BOJIHBD» 8
[IpsiMonHEiHOE pacTIpOCTpaHEHHUE CBETA bubmmoreka [JOK

26 B OHOPOJHOM cpene. ToueuHslit https://m.edsoo.ru/ff0cd3
ucTOoYHUK cBeta. JIyd cBeTa 50
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS bu6mmoreka [IOK

27 cseta. [locTpoenue n3o0paxeHuit B https://m.edsoo.ru/ff0cd4e
IUTOCKOM 3epKaie 0
IIpenomnenue ceera. [lonHoe bu6mmoreka [IOK

28 BHyTpeHHee oTpakeHue. [IpenenbHblii https://m.edsoo.ru/ff0cd7f
YT'oJI TIOJTHOTO BHYTPEHHET'O OTPasKEHUS 6
Jlaboparopnas pabota «3mepenue bubmiorexa LIOK

29 https://m.edsoo.ru/ff0cd6
MOKa3aTels MPEIOMIICHHSI CTEKIIa» Ta
Jlunssl. [TocTpoenune n3o0paxeHuii B bu6mmoreka [IOK

30 nuH3e. opmysa TOHKOH JIMH3BL. https://m.edsoo.ru/ff0cdd
VYBenu4eHne JTUH3EI le

31 JlaGopaTopnas pabora «VccnenoBanue
CBOMCTB M300paXeHUH B IMH3AX»

32 Hucnepcus cera. CoxXHbIA COCTaB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

6enoro ceeta. L{get. JlabopaTtopHas
pabota «HabmroeHrne IMcnepcuy CBETa

Wutepdepennus cera. Judpakius

Bbu6nuoreka [JOK

33 N https://m.edsoo.ru/ff0ced2
ceta. JudpaxnronHas pemeTka 5
Bu6nuoreka [JOK
[TomepeyHOCTh CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ff0cf02
[Tonspusanus csera .
35 Onrtuyeckne mpuOOPHI U YCTPOUCTBA U
yCJIOBHA UX 0€30MaCHOTO MPUMEHEHUS
['panu1ibl MPUMEHUMOCTHU KJIACCUYECKOM Bubnuoreka [JOK
36 MexaHuku. [loctynarsl crienuanbHOR https://m.edsoo.ru/ff0cf86
TEOPUU OTHOCHTEIHHOCTH 2
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. bubmmoreka [JOK
37 3ameIeHre BPEMEHHU U COKpAIlCHHUE https://m.edsoo.ru/ff0cfa4
JUTUHBI 2
OHeprus U UMIYNbC PEISITUBUCTCKON bu6mmoreka [IOK
38 gacTuLbl. CBS3b MACCHI C DHEPTUEH U https://m.edsoo.ru/ff0cfc6
UMITYJIbCOM. DHEPrus MOKOs 8
b ka [{OK
KonTtponsnas padora «Ontrka. OCHOBBI nommorexa O
39 o https://m.edsoo.ru/ffOcf6f
CIELUAIBbHON TEOPHUH OTHOCUTEIBHOCTI 0
b ka [{OK
®otonsl. opmyna [1nanka. DHeprus u nommorexa O
40 https://m.edsoo.ru/ff0cfel
UMIynbe (GOoTOHA p
Bubnuoreka [JOK
OTKpBITHE U UCCIIEIOBAHNE
41 https://m.edsoo.ru/ff0cftc
dotorddekra. OnbiTh A. I'. CroneroBa )
42 3akoHsl poTOdPdeKTa. YpaBHEHHE bu6mmoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

OnHmTeiHa 11 porospdexra. «Kpacnas
rpanuna» Gortospdexra

https://m.edsoo.ru/ff0d01
5e

JNasnenue cera. OnbiTel [1. H. JIeOenena.

Bbu6nuoreka [JOK

43 . https://m.edsoo.ru/ff0d04
XUMHUYECKOE AEHUCTBUE CBETA a6
TexHuueckue ycTpoucTsa u
44 MPAKTHYECKOe MPUMEHEHHE!
¢doTorMeMeHT, GOTOAATYUK, COTHETHAS
Oarapesi, CBETOIHO]T
Bu6nmuoreka [JOK
Pemenue 3a1a4 o Teme «MEeMEHTBI
45 N https://m.edsoo.ru/ff0d03
KBaHTOBOM ONTHUKI» 0
Mogenb atoma TomcoHa. OMBITEL Bu6nuoreka [JOK
46 Pesepdopaa 1o paccesHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d09
[TnaneTapHast MOJEIb aTOMa la
Bu6nmuoreka [JOK
47 [Toctynatel bopa https://m.edsoo.ru/ff0dOaf
a
Nznyuenue u nornomenue (GOTOHOB MPU bubmmoreka [JOK
48 nepexoJie aTomMa ¢ OJJHOTO YPOBHS https://m.edsoo.ru/ff0dOaf
SHEPruM Ha Ipyrou. Buasl criekTpos a
BousHOBBIE CBOMCTBA yacTull. BoJyHb! e
Bpoiins. KopmyckynsipHO-BOTHOBOM bubmorexa HOK
49 P + ROPIYCHRYIIP https://m.edsoo.ru/ff0dOca
nyanu3M. CIIOHTaHHOE U BBIHYXKICHHOE 2
U3JIy4CHUE B
OTKpbITHE PATMOAKTUBHOCTU. ONBITHI bu6mmoreka [IOK
50 Pesepdopna no onpeneneHuio cocraBa https://m.edsoo.ru/ff0d0fd
PaIMOAKTHBHOTO M3Iy4CHUS 2
51 CaoiicTBa anb(da-, 6era-, ramma-
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HU3JTy4YCHUA. Bnusuaue PaAuOAKTUBHOCTH
Ha XUBbIC OPraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnaj. DIeKTPOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnan. ["amma-
U3ITy4YeHUe

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d11

62

53

OHeprus cBA3U HyKJIOHOB B SIpE.
SAnepHble peakuuu. S nepHsblil peakTop.
[TpoGembl, MEPCIEKTUBHI,
9KOJIOTMYECKUE ACTIEKTHI SICPHON
SHEPreTUKU

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d13

56

54

OnemeHTapHble yacTHLbl. OTKpPBITHE
MO3UTPOHA. MeTo 16l HAaOMIOICHUS U
perucTpanyy 31eMEHTapHbIX YaCTHULL.
Kpyraslii cton «®yHIaMeHTalIbHbIE
B3aumMo/ieiicTBusl. EqMHCTBO usnueckoii
KapTHUHBI MUPA»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e
38

55

Dtarnbl pa3BUTHS ACTPOHOMUH.
[IpuknagHo€ 1 MUPOBO33pEHUECKOE
3HAYEHHE aCTPOHOMUH. Buj 3BE31HOTO
Heba. Co3Be3us, ipKue 3BE3/bI,
IUTAHETHI, KX BUIUMOC JIBIKCHHE.
Conneynas cucrema

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun CosHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI NIABHOM MOCJIEA0BATEIIHLHOCTH.
BuyrpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MTPEACTABICHUS O
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HpOI/ICXO)K,Z[eHI/II/I M 3BOJIFOIINH COJIHLIa nu
3BE3

58

Muneunsii [Tyrs — Hama ['anakTuka.
ITonoxenue n apmxenne CosHLa B
lNanaktuke. 'anaktuku. Y€pHbIe ABIPHI B
AJIpax TraJlaKTUK

59

Bcenennas. Pa30Oeranue ranaktuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3iydeHue. MeraranakTuka

60

Hepemrenusie mpo0ieMbl acCTpOHOMUU

61

KonTtposnpHas padoTa «1neMeHTHI
aCTPOHOMMH U acTPO(UIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeoBeKa

63

O6o06maromuii ypok. Poss u mecto
(U3UKN ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4HOU KapTHHE MHpa

64

O6o6maromuit ypok. Ponb gusnueckoii
TeopuH B POPMUPOBAHUH NPEACTABICHUN
0 (hu3nYecKoi KapTUHE MUPA

65

O6o06uiaromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEJCTAaBICHUN O IPUPOJIE

66

PesepBHbIl ypok. MaruutHoe mouie.




DneKTpoMarHuTHast UHAYKIIHUS

PesepBubiit ypok. Ontuka. OCHOBBI

67 1
CIELMAJIbHON TEOPUU OTHOCUTEIILHOCTH
Pezepnsiit ypok. KBanTtoBas ¢usmka. buGnnorexa LIOK
68 1 https://m.edsoo.ru/ffod17
DeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKI o4
OBIIEE KOJIMYECTBO YACOB I1O0 68
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
npoBepsieMor
0 pe3yJabTaTra

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CPeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBaT, Ha TMpHUMEpax polib U MecTo0 (U3UKH B
(GhopMHUpPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUUYECKOU JEATEIBHOCTH

monei

10.2

YYUTHIBATh TPAHUIBI MPUMEHEHUS M3YYCHHBIX (DU3MUECKUX MOJICICH:
MaTepuanbHash TOYKAa, WHEpIHAaIbHAas CHCTeMa OTCYETa, abCONIFOTHO
TBEPAOE TEJO, UICAIBHBIA Ta3; MOJEIU CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPIABIX TEJl, TOYEYHBIM DJICKTPUYECKUU 3apsa] — IpPU PELICHUHU

buznueckux 3aaa4y

10.3

PacrioznaBath usmyeckue sBiIeHHs (TPOLECCH) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJCKYISIPHO-KHHETUYECKOW TEOPHH
CTPOGHUSI  BEIIeCTBA W  JJIGKTPOJMHAMHUKU:  pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJHHEHHOE JBIKCHHE, CBOOOJHOE MaJCHUE
TENl, JBWKCHHUE II0 OKPYXHOCTH, HWHEPIHS, B3aHMOJCHCTBHE TEIl;
i dy3usi, OpOyHOBCKOE JBIKEHHUE, CTPOCHHUE KUAKOCTEH M TBEPABIX
Tell, KI3MEHEHUE 00bEMa TeJl NP HarpeBaHuM (OXJIAKICHUH ), TEINIOBOE
paBHOBECHE, HCIIApPEHUE, KOHIEHCALUs, IUIaBlIeHHE, KPUCTAIUIA3aLus,
KUTICHHE, BIAXHOCTh BO3JlyXa, MOBBIIICHHE JABICHUS raza IPH €ro
HarpeBaHWM B 3aKPbITOM COCYZAE, CBs3b MEXKIYy IapaMeTpaMu
COCTOSIHHSI Ta3a B M30MPOIIECcCax; EKTPU3ALHUS Tell, B3aUMOICHCTBHE

3apsAI0B

10.4

OnuchiBaTh ~MEXaHWYECKOE JBW)KCHUE, HCIOJB3YysS  (U3NYECKUe
BEJIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIIECHHUE, CKOPOCTh, YCKOPECHHE,
Macca Tejla, CHJIA, HMIYJIbC Tela, KHHETHYeCKas DHEpPIrus,
NOTEHIMabHasl JHEPrus, MeXaHudyeckas pabora, MeXaHU4YecKas
MOIITHOCTB; TIPY ONMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
UCTIOJBb3yEeMbIX BEJIWYMH, WX OOO3HAYCHUS W EAWHUIIBI, HAXOAUTh
(opMyInbl, CBA3BIBAIOLINE AAHHYIO (U3NYECKYIO BEIMYHHY C JAPYTHMH

BCIMYUHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEJI U TEIJIOBLIC SIBJICHHUA,




UCTOJIB3YS (M3MYECKUE BENUYMHBI: JaBIIEHHWE rasa, TeMIlepaTypa,
CpeIHssI KUHETUYECKas SHEPIHsli XaOTHYECKOTO JBHKEHUS MOJIEKYIL,
CpeIHEeKBagpaTUYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO TEIUIOTHI,
BHYTPCHHSISI SHEPT U, paboTa raza, K03p(UIUEHT MOJIE3HOTO ICHCTBUS
TEIUIOBOTO JBUTATeNsl; MpPU ONHWCAHUMA TMPABUIBLHO TPAKTOBAThH
(U3MYECKUIl CMBICT MCIHOJIb3YEeMbIX BEIMYHMH, HUX OOO3HAYCHUS U
€IMHUIIBI, HAXOJIUTh (POPMYIIbI, CBS3BIBAIOIIUE TAHHYIO (DU3HYECKYIO

BCIIMUUHY C APYTUMHU BCIIMYUHAM

10.6

OnuceiBaTh U3Y4YEHHBIE DJJIEKTPUUECKHE CBOMCTBAa BelIECTBA U
JNIEKTPUYECKHE  SIBICHHUS  (MIPOLIECCHI), UCMONB3ysd  (DU3HUECKHE
BEJINYUHBI: ANEKTPUUECKUI 3apsij, ANEKTPUUECKOE T0JIE,
HaMpsOKEHHOCTh  TOJIA, TNOTEHIHaJ, PA3HOCTh IOTEHIHANIOB; TIpH
OTIMICAHWU TIPABHIILHO TPAKTOBaTh (DU3MUYECKUN CMBICT HCIIOIB3yEeMbIX
BENIMYMH, WX OO0O3HAUEHUS W EIUHMIIBI; YKa3bIBaTh (HOPMYIIBI,

CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETUUYNHAMHU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOIB3Ys
¢u3nueckre 3aKOHbl U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsroteHus, I, 11 u
III 3akoHBI HpIOTOHA, 3aKOH COXPAHEHUS MEXAHUYECKON DHEPTUHU, 3aKOH
COXpaHEHUs MWMIIYJIbCa, IPUHLUII CYINEPIO3ULUU CUJ, I[PUHLHUII
PaBHOIIpaBHUs  MHEPLUMAIBHBIX  CHUCTEM  OTCUYETA;  MOJIEKYJIAPHO-
KMHETUYECKYI0 TECOPHUIO CTPOEHHUs BEILECTBA, I'a30BBIE 3aKOHBI, CBA3b
CpPEIHEH KHHETMYECKOM DSHEPrUU TEIUIOBOTO JBUXKEHUS MOJIEKYl C
aOCOJIIOTHOW TeMIlepaTypol, MEpBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHUsl JIIEKTPUYECKOTO 3apsjaa, 3akoH KymoHa; mnpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIpAXKEHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIC NPUHIMUIBI JEHCTBUS MallWH, NPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3NuyaTh yCIOBHUA MX 0€30MacHOTrO

HUCIIOJIB30BaHUA B HOBCGI[HCBHOI\/JI KHU3HU

10.9

BBINONHATE SKCHIEPUMEHTHI 110 MCCISIOBAaHUIO (PU3MYECKHUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUi; Mpu
5ToM (GopMynupoBath TmpolieMy (3agayy) M THUIOTE3y Y4eOHOTO
HKCTIEPUMEHTA, coOMpaTh  YCTaHOBKY U3 MIPEUI0KEHHOTO

000py0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OC}’H.[CCTBJISITB MpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘IQCKI/IX BCIINYUH,
Ipu 3TOM BBIGI/IpaTB ONTHMAJIBHEIN CII0CO0 HU3MCPCHUA U UCIIOJIb30BATh

U3BECTHBIE METO/IbI OLIEHKU IOTPEIHOCTEN U3MEPEHUM

10.11

I/ICCJIGI[OBaTB 3aBUCUMOCTH MCKOY (bI/ISI/I‘{eCKI/IMI/I BCiIW4YuHaAMu C




WCIOJIb30BAHMEM TIPSMBIX HM3MEPEHHI; TpPH 3ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl MOJTYYCHHOH 3aBHUCHMOCTH
(buU3MYECKUX BEIMYUH B BUJE TaONUIl ¥ TpadUKOB, JENIaTh BBHIBOJABI IO

pe3yiibTaTaM HUCCICI0OBaHUA

10.12

CoGnromate mpaBwiia  0€30MacHOro  Tpyda THpU  IPOBEACHUH
UCCIICZIOBaHUI B  paMKax y4eOHOro OSKCIEpHUMEHTa, Y4eOHO-
MCCIICZIOBATENILCKOM U TPOEKTHOM JEATENbHOCTH C HUCIOJIb30BAHUEM

U3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3amaud ¢ SIBHO 3a/JIaHHON (PM3MUYECKON MOJENbIo,
UCTOJNB3ys (PU3MYECKHE 3aKOHbI M TNPHUHLMIIBI, Ha OCHOBE aHalu3a
yCIOBHA  33/Ja4d  BBIOMpaTh  (U3MYECKYI0  MOJENb,  BBIJICIATH
¢u3nueckue BEeIMYUHBI U (OPMYINbI, HEOOXOIUMBIE IJsl €€ pelieHus,
MPOBOJIUTH PACUYETHl U OIICHUBATH PEAJHHOCTH MOIYUYEHHOTO 3HAUYCHUS

(u3HYECKON BEITMYNHBI

10.14

Pemats KaueCTBCHHBIC 3aJlauu: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYKJIEHUN C OMOPOM Ha W3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (bI/ISI/I‘{eCKI/IC SIBJICHHUA

10.15

Hcnonp3oBaTh MpU  pelIeHMH Y4eOHBIX 3aJad  COBpPEMEHHBIE
MHPOpPMAIIMOHHbIE TEXHOJOTUU [UIi TOMCKA, CTPYKTYPHUPOBAHUS,
UMHTEpHpeTallud M TMPEACTaBICHUS y4eOHOM W HaydyHO-IOMYISPHOM
uHpOpMAIUY, TOJYYSHHON M3 PA3IMYHBIX HUCTOYHHUKOB; KPUTHUECKH

aHAJM3UPOBATH MOJIy4aeMyI0 HH(OPMALIUIO

10.16

[TpuBoAMTH TpUMEpPHI BKJIAZA POCCHUHCKMX M 3apyOEKHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAyKHU, OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (U3UKE B TIOBCEIHEBHOM
KHU3HH JUIA obecrieueHus: 6€30MacHOCTH NpU OOpalleHuu ¢ MpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, IS COXPAHEHHsS 3J0POBbSI U

COOIOCHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpesie

10.18

PaGoTtaTh B rpynme ¢ BBIOJHEHUEM PA3TUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh  paboOTy  TPyNNbl,  palMOHAIBHO  PaCHpenessTh
00s3aHHOCTM M IUJIAHUPOBATh JESATENBHOCTh B HECTAHIAPTHBIX
CUTyalUsAX, aJCKBATHO OLICHUBATH BKJIAJ KaXKJIOIO M3 YYaCTHHUKOB

TPYIIIBI B pELICHUE PACCMAaTPUBAEMON PO OIEMBI

11 KVIACC




Kon
npoBepsieMor
0 pe3yJabTaTra

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CPeIHero o01ero 0opa3oBaHus

11.1

JleMoHCTpHpOBaT, Ha TMpHUMEpPax polib W MecTo (U3UKH B
(GhopMHUpOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B NMPAKTHUYECKON IEATEIBHOCTH

JHO/IEH, IIETIOCTHOCTh U €AMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

VYUuTHIBaTh TPAHUIBI MPUMEHEHUS! MU3YYEHHBIX (PU3UYECKUX MOJeNneil:
TOYEYHBIN JJIEKTPUYECKUHN 3apsAl, SACpHAs MOJEIb aToMa, HYKJIOHHAas

MO/IeJIb AaTOMHOTO Si7Jpa MPH pelIeHNH (PU3NIECKHX 3a/1a4

11.3

Pacnio3naBate (Qu3nueckue siBICHHUS (TPOLECCH) U OOBACHATH HUX HA
OCHOBE  3aKOHOB  JJIGKTPOJMHAMUKM M  KBAHTOBOM  (PU3HKH:
ANIEKTpUYECKass MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJICHCTBUE MAarHuTOB,
SIIEKTPOMArHWTHasE WHAYKIMS, JeWCTBUE MArHUTHOTO TIOJIA  Ha
NPOBOJHUK C TOKOM U JABIDKYUIMHCSA 3apsl, 3JIEKTPOMarHUTHbBIE
KoiebaHus ¥ BOJHBI, MPSIMOJHMHEHHOE pacHpOCTpaHEHHE CBeTa,
OTpakeHHe,  MpeJoMieHue,  HuHTepdepeHuus,  audpakuus U
MoJIIpU3alusl CBETa, JHCIepcusi cBera, (oTosnexTpudyeckuid >dpdexr
(potorddekt), cBeToBOE NaBICHHE, BO3HUKHOBEHHE JIHHEWYATOTO
CIeKTpa aToMa  BOJOPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

pPaauOaKTUBHOCTDH

11.4

OnuceiBaTh  U3Y4YEHHBbIE  CBOMCTBA  BEIIECTBA  (DJIEKTPUUYECKHUE,
MAarHUuTHbIE, ONTUYECKHUE, DIEKTPUUYECKYIO MPOBOJUMOCThH PA3IUUYHBIX
cpen) W DJICKTPOMArHUTHbIE  SIBIACHHUS  (MPOLECCHI), HUCMOIb3YS
dbuznueckue  BEIWYHMHBI:  DICKTPHUUECKUW  3apsl, CHiIa  TOKa,
ANEKTPUUECKOE HAIPSKEHUE, FJIEKTPUUECKOE COMMPOTUBIICHUE, PA3HOCTh
notennuanos, DJIC, paboTa Toka, WHIYKIMS MarHUTHOTO IIOJs, CHJa
Awmnepa, cuna JlopeHlla, HWHAYKTUBHOCTb KAaTYIIKH, SHEPrus
ANIEKTPUIECKOTO ¥ MAarHUTHOTO TOJICH, IEPUOJ U YacTOTa KoJieOaHMil B
KojebaTenhbHOM KOHType, 3apsii M CcHia TOoKa B  TIpoIecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHu, POKYCHOE pacCTOsTHUE
W ONTUYECKas CWUJia JIMH3bI; MPH OMNHCAHUM NPABWIBHO TPAKTOBAThH
(GU3MYECKUH CMBICT HCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAUEHUS W
€IMHUIIBI; YKa3bIBaTh ()OPMYIBI, CBS3BIBAIONINE NAaHHYIO (DU3HUYECKYIO

BCJIMYMHY C APYTHUMU BCIIMUMHAMU

11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBLIC ABJICHUA W MPOLCCCHI, UCTIOJIb3Ys

(I)I/ISI/ILIGCKI/IC BCJIMYUHLBL: CKOPOCTb JBJICKTPOMArHMTHBIX BOJIH, JJIMHA




BOJIHBI M 4YacTOTa CBETa, HSHEPrusi W MMIYNbC (OTOHA, MEPUON
nojaypacnaza, »HHEprus CBA3M AaTOMHBIX sAE€p; IPH ONKMCAHUHU
MPAaBUJILHO TPAKTOBATh (PU3NUYECKUI CMBICI HUCIIONb3YyEMbIX BEJIUYHUH,
ux 00O3HAUEHUS M EIWHHIIBI; YKa3blBaTh (DOPMYIIBI, CBSI3bIBAIOIIHME
TaHHYI0 (PU3MYECKYIO BEIIMYMHY C IPYTMMH BEJIMYUHAMH, BBIYUCIATH

3HaYeHHEe (PU3NUECKON BETHMUNHBI

11.6

Ananu3upoBath (U3MYECKUE TMPOIECCHl U SIBICHUS, WCIOIb3YA
dbuznueckue  3aKOHBI W NPUHOMUNBL  3akoH OMa,  3aKOHBI
MOCJIEIOBATEIBHOTO W MAapaJuIeIbHOTO COEIMHEHHS IPOBOJHUKOB,
3akoH J[koyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUWH, 3aKOH
MPSAMOJIMHENHOTO PAacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI ~ MPEJIOMJICHUS  CBETa, ypaBHEHHE  OWHINTEHHaA I
¢dorodddexra, 3aKOH COXpaHEHHMS DHEPrUM, 3aKOH COXpaHEHUs
AMIYJIbCA, 3aKOH COXPAHEHUs OJJIEKTPUYECKOrO 3apsija, 3aKOH
COXpPaHEHMSI  MaccoBOTO  uWcia, nocrynatsl  bopa, 3akoH
paZMOAaKTHUBHOIO  pacrnaja; IMpH 3TOM  pa3ivyaTh  CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHuLIbI, 06JACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHHTB HalpaBJICHUC BCKTOpAa HWHAYKIIHUHW MArHUTHOTO IIOJIA

IIPOBOJHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna

11.8

CTpOI/ITB H OIIMCHIBATDH I/1306pa)KeHI/IC, CO31aBacMOC INIOCKHUM 3CpKaJioM,

TOHKOMU JIMH30U

11.9

BBINONHATE SKCHIEPUMEHTHI 110 MCCIEIOBAaHUI0 (PU3MYECKHUX SIBICHUN U
MPOIIECCOB C UCIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHI; MPH
5ToM (GopMynupoBath TmpobieMy (3agady) M THUIOTE3y Yy4eOHOTro
HKCTIEPUMEHTA, cobupatpb YCTAHOBKY M3  IPEIJIOKEHHOTO

000py0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymecTBnaATh TpsAMBIE W KOCBEHHBIE H3MEPEHUS (PU3MUECKUX
BEJIMYUH; TPU STOM BBIOMpATh ONTHUMAIBHBIA CIOCOO H3MEpEHUs M

HCIIOJIB30BaTh U3BCCTHBLIC MCTOAbI OLICHKH HOFpCHlHOCTGfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3MUECKUX BEIUYMH C HCIOJIH30BAHUEM
IpPSAMBIX ~ U3MEpPEHUH; IpPU ITOM  KOHCTPYHUPOBATh  YCTAHOBKY,
(bUKCUpPOBaTH pPE3YNbTAThl IOJYYEHHOW 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYUH B BUJE TaONUI U rpaduKoB, AenaTh BBIBOJBI MO Pe3yJibTaTaM

HUCCICIOBaHUA

11.12

CobOmronate mpaBuia 0e€30MacHOr0  TpyAa HOpH  MPOBEACHHUU
UCCIEeIOBaHUH B  paMKax y4eOHOTO OKCIEpUMEHTa, YydeOHO-

HCCHCHOB&TQHBCKOﬁ u HpOCKTHOﬁ JACATCIBHOCTHU C HCIIOJIB30BAHUECM




M3MEpUTEIBHBIX YCTPOUCTB U J1a00PaTOpHOTo 000pYAOBAHHS

11.13

Pemate pacuéTHple 3ajaud ¢ SIBHO 3a/JlaHHON (PU3MYECKOW MOJEbBIO,
UCTOJB3ys (U3NYECKHE 3aKOHBl M TPHHLHUIBI, HA OCHOBE aHalIM3a
yCIOBHA  33/Ja4d  BBIOMpaTh  (PU3MUYECKYI0O  MOJEb,  BBIIACIATH
¢u3nueckue BEeIMYUHBI U (OPMYINBI, HEOOXOIUMBIE IJsl €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJIYUYEHHOTO 3HAUYEHUS

(bu3HYECKON BEITMYNHBI

11.14

Pematp KaueCTBCHHBIC 3aJlauu: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYXKJICHUN C OMOPON HA M3YYCHHBIE

3aKOHBbI, 3aKOHOMCPHOCTHU U (bI/ISI/I‘{eCKI/IC SIBJICHHUA

11.15

Hcnonp3oBaTh MpH  pelleHHMH Y4eOHBIX 3aJad  COBPEMEHHBIE
MHPOpPMAIIMOHHbIE TEXHOJOTUU IS TIOHUCKA, CTPYKTYpUPOBaHUS,
MHTEpHpeTallud M TpeJICTaBleHUsT y4eOHOM W HayyHO-NOMYJSPHOM
uHpOpMAIUY, TOJYYEHHOM M3 Pa3TUYHBIX HCTOYHHUKOB; KPUTHUECKH

aHAJM3UPOBATH MOJIy4aeMyI0 HH(OPMALIUIO

11.16

OOBSICHATH MPHUHLMUIBI JEHCTBHS MAIllMH, MPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS HMX O0€30MacHOr0 HCIHOJIb30BaHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBoaMTH TpUMEpPHI BKJIAJa POCCHUHCKMX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonb30BaTh TEOpEeTHYECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOM
KHU3HHU U1 obecnieueHust 0€301acHOCTH TpU OOpalieHnu ¢ mprudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, I COXPAHEHHsS 3J0pPOBbSI U

COOIOICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

11.19

PaGotars B rpymme C BBIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PAbOTY T'PYIIIBI, PALIMOHAIBHO PACTIPENEIISATh O0S3aHHOCTH
U IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aICKBATHO
OLICHMBATh BKJIAJ KaXKJOTO U3 YYaCTHUKOB TIPYNIBl B pELICHHUE

paccMaTpuBaeMoii poOIEMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

pasne
Ja

Kon nposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS

OU3NKA 1 METOABI HAYUYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoje. Hayunsie MeToibl
IIO3HAHMUS  OKpyxkarouiero  mupa.  Pois
JKCIIEPUMEHTA U TEOPHUU B IIPOLECCE MMO3HAHUSA

PUPOJBI. DKCIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (HU3UYECKUX SBICHUH U
npoueccoB. Hayunble rumnoressl. dusnyeckue
3aKOHbl U TeopuH. ['paHuIBI ITPUMEHUMOCTH
¢u3nueckrux 3aKOHOB. [IpUHINIT COOTBETCTBUSI.
Ponp u wmecro ¢usukn B (HOopMHUpPOBaAHHUU
COBPEMEHHOM HAay4YHOW KapTUHBl MHpa, B

IIPAKTUYECKOU JIEATEIbHOCTH JIFOACH

MEXAHUKA

2.1

##HParH#KITHEMATHUKA

2.1.1

MexaHu4ueckoe JABHIKCHUC. OTHOCHUTEIIBHOCTD
MECXaHHUYCCKOI'0 ABUXKCHMA. Cucrema orcuéra.

Tpaexropust

Ilepemenienue, CKOpoCTb (CpedHssi CKOPOCTb,
MTIHOBEHHAsI CKOPOCTb) u YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX IPOEKIHUH HA OCHU
cucteMbl koopauHat. CiiokeHue nepeMenieHui

U CIIOKEHHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE IBIDKCHUE. I'paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHUH, IIyTH u nepeMeLeHus

MaTepHaHLHOﬁ TOYKH OT BpCMCHU




CBoOoHOE MajieHne. Y CKOpeHrne CBOOOHOTO

naacHus

KpuBonuneiinoe  aBwxkeHue. PaBHomepHOe
JBUKEHUE MaTepHUaIbHOU TOYKH 1o
OKPY)KHOCTH. YTJOBasg CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTPEMUTENIEHOE YCKOPEHUE

Texnuueckue yCTpOMCTBA: CIIUJIOMETD,
JIBIKCHHE CHapsJOB, LENHbBIE U PEMEHHbIC

neperauu

IIpaxTnueckue paboTHL. N3mepenue
MTHOBEHHOH CKOpOCTH. HccnenoBanue
COOTHOLICHUSI MEXIY MYTSAMH, MPONHICHHBIMU
TEIOM  3a  IIOCIIEOBATEIbHBIE  paBHbIC
IIPOMEXKYTKA BPEMEHHU IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAyaJbHOW CKOPOCTHIO, PABHOU
HyI0. M3yueHue NBMKEHUS LIApUKA B BSA3KOH
xKuakoctu.  M3ydenue — aBuKeHus — Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

#HParf## IMUHAMIUKA

2.2.1

IIpunnun otHocurensHocTy ['anunes. IlepBbii
3akoH HprotoHa. MHepruanbHble CHCTEMBI

oTcuéra

222

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHJI

223

Bropoit 3akon HproroHa misg MaTepHanbHOU
TOYKM B HHEPLUAIBHON CHCTEME OTCUYETa
(UCO). Tpernit 3axkon HeroTtona s

MaTCpUaJIbHBIX TOUCK

224

3akoH BceMUpPHOro TsaroteHus. Cuia TAKECTH.

[IepBas kocMuueckasi CKOpocTbh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs

CKOIOBXCHUY U cHUuaa TpPﬂI/Tq HOKO4.,

Koadduruent tpenus. Cuna CONMpPOTUBICHUS




Ipu ABWKCHUU TECJIa B JKUAKOCTH HUJIU I'a3C

2.2.7

IlocTynarenpHO€ M BpallaTeIbHOE JIBUKEHUE

abCoJIIOTHO TBEPJIOTO Tena

2.2.8

MOMEHT CWIBI OTHOCUTEJIIBHO OCH BpAIICHUS.
IIneqo cunbl. YcnoBus paBHOBECHs TBEPIOTO
tena B 1ICO

229

TexHuueckrue  yCTpOMCTBA:  IOAIIUITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Tpaktuyeckue paboTsl. M3yueHue IBUKEHUS
Opycka IO HAaKJIOHHOH IUIOCKOCTH  TOJ
JNEUCTBUEM HECKONbKUX cuil. McecnenoBanue
3aBUCUMOCTHU CUJI YIPYIrOCTH, BO3ZHHUKAIOIIUX B
nepopMupyemMoil  MpYy)KMHE H  PE3UHOBOM
oOpa3ie, OT BENIWYMHBI HX JePOpMalUu.
HccenenoBanue ycioBUM paBHOBECHUS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUA

2.3

###HPar#H##3AKOHDBI COXPAHEHW A B MEXAHUKE

NMnynsc  MaTepuaJbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX TOueK. Mmmynbc cuiabl U
M3MEHEHHE UMITyJIbCa Tela
539 3akoH coxpaHeHus wumnynsca B HCO.
o PeakTtuBHOE ABIKEHUE
233 Pabora cunbl
234 MOIITHOCTH CUJIBI
535 Kunerndeckasi 2Heprusi MaTepualbHON TOUKHU.
o Teopema 0 KHHETUYECKOW SHEPTUU
[TorenumaneHast sHeprus. lloTeHunanbHas
36 SHEprusl ynpyro aeGopMupoBaHHOW TPYKUHBEI.
o [MoTennmanpHast  dHepruss  Tena  BONHM3M
MMOBEPXHOCTU 3eMITH
2.3.7 IloTeHnManbHBIC W HENOTCHUHMAILHBIC CHIILI.

CBs3b paGOTBI HCIIOTCHIUAJIBHBIX CHI C

U3MEHEHHEM MEXaHHYEeCKOM OHCPTUU CUCTCMbI

Teld. 3aKOH  COXpaHEHMs]  MEXaHUYeCKOMH




SHEpPruu

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpPOWCTBA: ABUIKEHHUE PAKET,
o BOJIOMET, KOIIEP, NPYKUHHBIN ITUCTOJIET
[Ipaktnyeckue pabotbl. M3ydeHue CBS3U
53.10 CKOpOCTEM Tel IIpU HEYIpPyroM yaape.

HccnenoBanue  cBs3M  pabOTBI  CHJIBI €

W3MEHEHHEM MEXaHUYeCKOi OHCPTHHU TCJIa

MOJIEKYJISIPHAA ®U3UKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOUW TEOPHU

3.1.1

OcHoBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHUH. bpoyHnoBckoe
nswkenue. Judpdysusa. Xapakrep IBUKEHUS U

BSaHMOHCﬁCTBHﬂ HaCTull BCIICCTBa

Mogenu CcTpoeHUs Ta30B, JKHAKOCTEH U
TBEPIBIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX MOJIEJIEN

Macca wmousekyn. KosmyectBo — BemiecTsa.

[Tocrosinnas ABoraapo

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. [lkana remneparyp Llenbcus

Monenb UACaIBLHOTO rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETHUECKO I

TCOPUH UACAIBHOTO Ira3a

AOconioTHas TemIeparypa Kak Mepa cpeiHein
KMHETUYECKOM SHEPruM TEIUIOBOTO JIBUYKEHUS

yactul raza. [llkana remneparyp KenpBrna

VYpasuenue Knaneilipona — Menneneesa. 3akoH

JanbToHa

I'azoBble 3akoHbl. M30mponeccsl B UI€aIbHOM
rase C IMOCTOSHHBIM KOJIMYECTBOM BEILECTBA:

n30TepMa, U30Xopa, n3odapa

Texnuueckue yCTpOMCTBA: TEPMOMETD,

6apometp




3.1.10

[Ipaktudyeckue pabotTel. M3mepenue Macchl
BO3JyXa B KjiaccHOM koMHare. MccienoBanue
3aBUCUMOCTH MEX]y MapaMeTpaMU COCTOSHUS

pa3pexeHHOTO ra3a

3.2

OCHOBbI TEPMOMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHH:A
JHEPrus TEPMOJUHAMUYECKONM CHUCTEMBl U

COCO0bI €€ U3MEHEHUS

3.2.2

KomnyectBo Teriotel u paboTa. BHyTpeHHSS

SHEPTUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

3.23

Buael Temonepenauu:  TEIIONPOBOAHOCTD,
KOHBEKILIMs, H3Iyd4eHHE. TelutoéMKOCTh Tena.
VaenpHas TEmIO0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI ITPU TCIJIONICPEaAUC

3.2.4

IlepBblit 3aKk0H TepMOAMHAMUKHU. [IpumeneHue
IIEPBOTO 3aKOHa TEPMOAVMHAMUKHU K
u3onpoueccam. ['papuueckas MHTEpIIpeTaIUs

paboTeI raza

3.25

TeroBble MamuHbl. [IpUHIMIBL  AEUCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B
TeIUIoBBIX MamuHax. KoagpuiuenT noneznoro
nevictBusa (nanee — KIIJ]) TerymoBoit MaiivHbI.
Huxn Kapuo u ero KII

3.2.6

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocTs  mIpoLEccOB B IPHPOJE.
Tennossie JBUTATEIN. DKOJIOrH4€eCcKHe

poOIEMBI TETIIIOPHEPT €TUKH

3.2.7

Texnuueckue yCTpOMCTBA: JIBUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHIUITUOHCP

3.2.8

[Tpaktuyeckue pabotel. V3mMepenue yaenbHOU

TETUIOEMKOCTH

3.3

###HPar#H## Al PEIATHBIE COCTOAHNWA BEILIECBA. ®A30BbBIE

ITEPEXO/IbI




3.3.1

[Tapoobpa3oBanue u koHneHcarws. Mcrnapenue
u KUIICHHUE. VY nenpHas TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl

KHUIICHHUA OT JaBJICHUA

332

AOcoaroTHAasE YW OTHOCHUTENbHAS BIIAXKHOCTH

BO3ayxa. HacseleHHbI nap

333

Tsépnoe teno. Kpucramumueckue u amopgHbie
Tena. AHM30TPONUS CBOWCTB KPHUCTAJJIOB.
Kunxue KPHUCTAJIBL. CoBpeMeHHbIE

Marepuabl

3.3.4

[InaBnenne w KpucraiuMsauus. Y AeJbHas

TeruioTa tiaBneHus. CyonuManus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue  yCTpOWCTBA: THUIPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH
IIOJIY4€HUSI COBPEMEHHBIX MAaTEpPUAIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUN

3.3.7

IIpaxTnueckue paboTHL. N3mepenue

BJIA’JKHOCTH BO31yXa

SJIEKTPOAMMHAMUKA

4.1

###HPar#H#OJIEKTPOCTATUKA

4.1.1

OnexTpuzanys Tea. DneKTpudeckuil 3apsia. [sa

BHUA SJICKTPUICCKUX 3apsA10B

[IpoBonHMKH, IADIIEKTPUKA Hu

MIOJIYIIPOBOAHUKH

4.1.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsdaaa

4.1.4

B3aumonelictBue 3apsi0B. 3akoH Kynona

DneKTpuYeCcKoe oJe. Hanpsxénnocts
3JIEKTPUYECKOTO oJIA. [TpuHLIMT
CYIIEPIIO3ULIUH. JInann HaNpsHKEHHOCTH

QJICKTPUYICCKOTO ITOJIA

PabGota cum  3IEKTPOCTATUYECKOTO  IOJIS.

Ilotenmuan. Pa3HOCTEH MOTEHIINAIOB

417

meznrmvmu U IASJCKTPUKH B HOCTOSHHOM




SJICKTPUYICCKOM ITI0JIC. I[I/IBJIeKTpI/I‘-ICCKaH

IIPOHUIIAEMOCTb
DNEKTPOEMKOCTD. Kongencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  yCTpOMCTBA:  3JIEKTPOCKOIL,
41 JIEKTPOMETP, DIJIEKTPOCTaTHUECKas 3alluTa,
o 3a3eMJICHHE 3JIEKTPOINPHOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 IIpaxTnueckue paboTHI. N3mepenue

QJICKTPO €MKOCTH KO HACHCATOpa

4.2

HHHPar##H#TIIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YcnoBus CYHICCTBOBAaHUSA IIOCTOAHHOTI'O
QJICKTPUYCCKOTO TOKaA. HUcrounukn toka. Cuita

ToKa. IIoCTOIHHBIN TOK

4.2.2

Hanpspkenne. 3akon Oma ais ygacTka Lienu

4.2.3

DNEKTPUUYECKOE COINPOTUBIIEHHUE. Y EIBHOE

COIIPOTHUBJICHUC BCIICCTBA

4.2.4

HOCHGHOB&TGHLHOC, napaJjieJIbHOC,

CMCHIAHHOC COCANHCHUC MTPOBOAHHUKOB

4.2.5

Pabota snexrpuueckoro Toka. 3akoH Jpxoymns —

Jlenia

4.2.6

MOH_IHOCTB QJICKTPUYICCKOTO TOKA

4.2.7

anekTpoaBkymas cuia (mamee — JJC) u
BHYTPEHHEE COINPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH Owma s noJHOM  (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC

4.2.8

DneKTpoHHas IIPOBOJUMOCTD TBEPIBIX
METaJJIOB.  3aBHUCHUMOCTb  COIPOTUBIIEHUS
METaJUIOB oT TEMIIEPATYypPHI.

CBepXnpoBOIUMOCTb

4.2.9

OnexTpuueckuii TOK B Bakyyme. CBoiicTBa

JIEKTPOHHBIX IIyYKOB




4.2.10

[MomympoBoaauku. CoOCTBEHHAs U MPUMECHAs
MPOBOJIUMOCTD TMOJYIMPOBOAHUKOB. (CBOiCTBa

p-n nepexoja. [1onynpoBoAHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUd  TOK B DJIEKTPOJIMUTAX.
DNEKTPOIUTHYECKAS JMCCOLIUALIMSL.

OneKTpoaun3

4.2.12

DneKTpuYeCcKuit TOK B rasax.
CaMOCTOSITEIBHBIL W HECAMOCTOATEIbHBIN
pa3psa. PasnuuHble THUIBI CaMOCTOSITEIBHOTO

pa3psaa. Monnus. [1nasma

4.2.13

Texnuueckue yCTpOMCTBA: amIiepMeTp,
BOJILTMETP,  pEOCTaT, HMCTOYHHKH  TOKa,
JIEKTPOHATPEBATEIILHBIE npudopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHU, BAKYYMHBII MO,
TEPMHUCTOPBI u (boTope3ncTopsl,

MOJIYIIPOBOAHUKOBBIN JHO/I, TaTbBAHUKA

4.2.14

[IpakTnueckue paboThI. N3zyyenue
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTPEHHETO comnpoTuBieHusa. Habmonenue

QJICKTPOJIN3a

11 KVIACC

Kon

pasne
Ja

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

##HParH#M AT HUTHOE ITOJIE. OJIEKTPOMAI'HUTHAS MHAY KL A

43.1

IlocTtosuHble Maruutel. B3anMonencTBue

IIOCTOAHHBIX MarHuTOB

43.2

MaruutHoe moJjie. BekTtop  MarHUTHOM

UHIYKIUU annt[mn CYIEPIIO3ULIMU

Jlunuu wmarautHOM wHAYKUMU. KapTtuna




JIMHAHN MAarHUTHOH WHAYKIAU noas

IIOCTOAHHBIX MarHuTOB

MarauTHoe TIIoJie MNpoOBOAHUKA C TOKOM.
KapTI/IHa JIMHUM TI0JIS JJIAHHOTO TIPAMOTO

MNpOBOAHUMKA HW 3aMKHYTOI'0O KOJIBIICBOT'O

433 MPOBOJIHUKA, KATYIIKH C TOKOM. OIbIT
Opcrena. B3anmoeiicTBue NpOBOJAHUKOB C
TOKOM
4.3.4 Cuna AMniepa, €€ MOAYNIb U HaIIPaBJICHUE
Cuna JlopeHua, e€ MOIyllb M HalpaBJICHUE.
A JIBIo>KEHHE 3apsKEHHOU YaCTHUIIbI B
33 OJTHOPOJHOM MAarHuTHoM mosie. Pabora
cunbl JlopeHna
4.3.6 SIBneHue AMeKTPOMarHuTHOM UHIYKITUU
4.3.7 [ToTok BeKTOpa MarHUTHON UHAYKIIUU
438 OJ1C mnaykuuu. 3aKoH 3JIEKTPOMAarHUTHOM
o nHaykuuu Papanes
BuxpeBoe anextpuueckoe mnone. IIC
A WHIYKIUU B TPOBOJHHUKE, ABUKYLIEMCS
39 IIOCTYaTEeJIbHO B OJHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuno Jlenua
4311 NHnyKTUBHOCTB. fIBIEHHE CAMOMHIYKLUU.
o O/1C caMOMHIYKIIMH
DHeprusi MarHuTHOTO TIOJi KaTyIIKA C
4.3.12
TOKOM
4.3.13 DJEKTPOMArHUTHOE T10JIE
TexHuyeckue  yCTpPOWCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMArHUTHI,
4.3.14
ANIEKTPOJIBUTaTENb, YCKOPHUTEH
AJIEMEHTAPHBIX YaCTUL], UHAYKIIMOHHAS TIeYb
[IpakTnueckue paboTHI. N3yuenne
4.3.15 MarHATHOTO IIOJI1 KATyIIKH C TOKOM.

UccnenoBanue  IeUCTBUS  ITOCTOSIHHOI'O




MarHuTa Ha pamkKy ¢ TokoMm. MccnenoBanue

SIBJICHHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUU

KOJIEBAHMA Y BOJIHBI

5.1

##HPartFMEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KoneGarenbnass  cucrema.  CB0OOAHBIC
konebanusa. ['apmoHHMueckue KoJeOaHMs.
[lepuon, wyacrora, amrumaTyga #  ¢asza

KoJieOanuit

IIpy>xuHHBIM MasATHUK. MareMaTHu4ecKuii

MaATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJEOaHMIA.
Kunemarngeckoe u JUHAMUYECKOE

OIIMCaHME KOJIeOaTEILHOIO JABUKCHUA

[IpeBpaiienue 3HEPruy MpU TapMOHUUECKUX
kosiebanusx. CBs3b aMILTUTY/AbI KOJIeOaHUI
UCXOJHOM BEIMYMHBI C  aMIUIUTYAaMHU

KoJie0aHUl e€ CKOPOCTH U YCKOPEHHS

KoneGarenbubiit  koHTyp.  CBOOOAHBIC
AIIEKTPOMArHUTHbBIE KOJIeOaHus B
uaeaIbHOM  KOJIEOATEIbHOM  KOHTYDE.
AHanmoruss MeXIy MEXaHHYEeCKUMU H
AIIEKTPOMATrHUTHBIMHU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXPAaHEHHUs SHEPIHMH B HICAIBHOM

KoJiebaTeTbHOM KOHTYPE

BreIHy)KICHHBIE MEXaHUYECKUE KOJIeOaHUS.
Pesonanc. Pesonancnas KpHUBasl.
BeinyX1cHHBIE DJIEKTPOMArHUTHBIE

KOJICOaHUS.

IlepemeHHBII TOK. CunycouaanbHbIi

[IEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIUTYJHOE W JAEHUCTBYIOLIEE 3HA4YEHHUE

CHJIbI TOKA U HAITPAKCHU A




Tpancdopmarop. IlpousBoactso, mepenaua
U TOTpeOJCHUE BIEKTPUUECKOW DSHEPrum.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOJCTBE

>-110 IEKTPUUECKOMN JHEPrHUH. Kynberypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUU B
[IOBCETHEBHOU KU3HU
Texuuueckne ycrpoiictBa: ceiicmorpad,
5.1.11 ANEKTPUUECKUI 3BOHOK, JIUHUU
JIEKTpoIepesad
[Ipaktnueckue  pabotel.  MccrnemoBaHue
3aBHCUMOCTH TE€pUOJIa MAaNbIX KoJeOaHHi
s rpy3a Ha HUTH OT JUIMHBl HUTH M MAacchl

rpy3a. UccnenoBanue mepeMEeHHOTO TOKa B
LEeNd U3 TOCIEIOBaTENbHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexannyeckue BOJIHBI, YCIOBUS
51 pacnpoctpanenus.  Ilepmon.  Ckopoctb
>2 pacnpocTpaHeHuss W JJIUMHA  BOJIHBL
ITonepeuHsie ¥ MPOIOIBbHBIE BOJIHBI
529 #H#HPar### UutepdepeHuus U Iudpakuus
o MEXaHUYECKUX BOJIH
53 3Byk. CkopocTh 3Byka. I'pOMKOCTH 3BYyKa.
> Bricora Tona. TemOp 3Byka
ONEKTPOMarHUTHbIE  BOJHBL. Y CJIOBHS
24 U3JIy4EHUs  DJIEKTPOMArHUTHBIX  BOJIH.
>2 B3anmHuas opuenranus Bekropos E, B u v B
AJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH:
.y OTpaXX€HHE, MPEIOMIIEHHE, MOJIIpU3aLus,
o mappakius, uHTepdepeHnus.  CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH
[kana AJIEKTPOMAarHUTHBIX BOJIH.
5.2.6 [IpuMeHeHHe JJIEKTPOMATrHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI  PaAMOCBI3U W TEJIECBUJICHHUS.
Pagnomoxamnus. DNEeKTPOMarHUTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl

5.2.8

TexHuueckrue yCTpPOMCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBI, yIABTpa3ByKOBas
JUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
paguoONpPUEMHMK,  TEIEBU30p,  AHTEHHA,

tenedon, CBU-neun

53

OIITUKA

5.3.1

IIpssMOnIMHENHOE pacpOCTPaHEHHUE CBETA B

OJHOPOAHOM cpene. JIyu cBera

532

OtpaxeHnue cBeTa. 3aKOHBl OTPAXKEHMUS
ceta. [loctpoenne m300pakeHHi B IIOCKOM

3epKaie

533

Ilpenomienne cBeTa. 3aKOHBI IPETIOMIICHUS
CBETA. AOGCOIOTHBIH II0Ka3arenb

MMpCIOMIICHUS

534

[ToyHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbiit

YroJ IOJIHOTO BHYTPEHHET 0 OTPaXKEHUs

535

Hucniepcust ceera. CoKHBIA cOCTaB OEI0r0

cBeta. [BeT

5.3.6

CoOuparomme © pacceuBaIOLINe JIUH3BL
Tonkas nuH3a. DOKYyCHOE pacCTOSHUE H
ONTHYECKAs Cwia  TOHKOH JIUH3BI.
[TocTpoenne u3zoOpakeHHd B COOMPAIOIIMX
U paccenBaromux jauH3ax. Gopmyna TOHKOMU

JIMH3EL. YBEJIWUECHUE, JaBaeMOe JIMH30M

5.3.7

IIpenensl MpUMEHUMOCTH T€OMETPUYECKOMN

OIITHKH

5.3.8

Wntepdepenmst  cBera.  KorepeHTHbie
HUCTOYHHKHU. Ycnosus HaOII01eHUS
MaKCUMYyMOB u MHHUMYMOB B
UHTEPPEPEHIIMOHHOW KapTHHE OT JBYX

CI/IH(1)213HI>IX KOTCPCHTHBIX HCTOYHHUKOB




Judpaxius CBETa. JudpaxironHas

pemérka. YcioBue HAOMIOACHUS TIaBHBIX

5.3.9 MaKCHUMYMOB pu NaJcHUN
MOHOXPOMaTHYECKOTO cBeTa Ha
I(pPaKIMOHHYIO PEIIETKY
5.3.10 [Monspuzanus ceeta
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
s311 doroanmapar, NPOEKUMOHHBIM ammapar,
o MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI OITHKA,
nudpakoHHas pemméTKa, MoIIpOua
IIpaxTnueckue paboTHI. N3mepenue
s31 nokasarenst npenomieHus. MccnenoBanue

CBOIICTB n300paKeHUH B JUH3aX.

Habnronenue nucnepcun cBera

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'paHunBl  IIPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocrynarsl TEOpUHU
OTHOCHUTEIILHOCTU: UHBAPUAHTHOCTb MOJYJIS
CKOPOCTM CBE€Ta B BaKyyme, IPUHLUI

OTHOCHUTEJIHLHOCTA DHWHIIITEHHA

6.2

OTHOCHTENBHOCTh OJHOBPCMCHHOCTH.

BaMeZUIeHI/Ie BPCMCHHU U COKpAIICHUC AJIMHBL

6.3

DHeprus U UMIYJIbC CBOOOHOM YaCTHUIIBI

6.4

CBsI3p MacChl C DHEPrUed M HMMITYIbCOM
CBOOOJHOW  YacTHLBl. JHEPrus  MOKOs

CBOOOJHOM 4aCTHULIBI

KBAHTOBAS ®U3MKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Dopmyna Ilnanka cBs3u sHEpPrUu

7.1.1 dorona ¢ ero wyactoToil. OHeprus u
UMIynbC (GOoTOHA
OtkpeiTHe U uccaenoBanue ¢orodrddekra.
7.1.2 OnbIThHI AlT. Crounerosa. 3aKOHbI

¢dorordpdexra




VYpaBuenue DiHIITeHA A1 HoTOAPdEKTA.

«Kpacnas rpanuna» gortospdexra

7.1.4

Jasnenue cBera. Onbitel [1.H. JIeOGeneBa

7.1.5

XMMHUYECKOE JIEUCTBUE CBETA

Texuuueckue ycTpoiicTBa: (HOTOIIEMEHT,
dboTOoMaTUHK, COJIHCYUHAS Oarapes,

CBETOAMO

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. OmBITEL
Pesepdopna o uccineroBaHUIO CTPOCHHUS

aToMma. HnaHeTapHaH MOACIBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
norJyomieHrue (GOTOHOB MPH MEpPexoJie aToMa
C OJJHOTO YpOBHsI SHEPIrUH Ha APYrou. Buael
cnekTpoB. CHekTp ypoBHEH 3HEprum aroma

BOJIOpPOIa

7.2.3

BoaHoBEIE cBoMcTBa 4YacTtuil. BoiHBI 1€
bponns. KopnyckynsipHO-BOITHOBOM
nyanu3M. Jludpakuus  dINEKTpOHOB  Ha

KpHCTaiax

7.2.4

CroHTaHHoe H BBIHYXJICHHOC HW3JIYYCHUC.

YcTpoiicTBO U MpUHIMI paboOTHI Ja3epa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIl), Ja3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuueckue  pabotsl.  HaGmionenue

JIMHEHYaTOro CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHMS W PETUCTpAIUU

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTtkpbITHE paIuOaKTUBHOCTH. OIIBITEI

Pesepdopna mo ompexmeneHuio  cocraBa

paaroakTUBHOTO  u3nydeHus.  CBoiicTBa

anb(a-, O6era-, raMMma-u3nydeHus. BrumsHue




PaAuOAKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

7.3.3

OTtkpbITHE IIPOTOHA u HEUTpOHA.
Hyknonnas mozens siapa [eiizenGepra —
WBanenko. 3apsan snpa. MaccoBoe 4ucIio

anpa. M3oronsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MMO3UTPOHHBIHN Oera-pacmaj. I'amma-

U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacmaia

7.3.5

OHeprus cBsI3U HYKIIOHOB B sifpe. SlnepHbie

cuibl. Jleext maccl spa

7.3.6

SAnepHble peakuuu. [lenenue u CUHTE3 SAEP

7.3.7

SAnepHbiit peakTop. TepMOsSIEpHBINA CUHTES.
[IpobmemMbl ¥ MEPCHEKTUBBI  SJIEPHOM
OHEPreTUKU.  OKOJIOTMYECKUE  ACTIEKTHI

SIEPHOM SHEPIEeTUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTtkpbITHE
[IO3UTPOHA. @yHIaMEHTaIbHbIE

B3aUMOAEHUCTBUA

7.3.9

TexHuueckue  ycTpoucTBa: JO3UMETD,
kamepa BuibcoHa, SAEpHBI  peakTop,

aroMHas Oom0a

7.3.10

[Ipaktnueckue  pabotel.  MccrnemoBaHue

TPEKOB YacTuIl (110 TOTOBBIM (hoTOrpadusim)

OJIEM

EHTbI ACTPO®PU3UKU

8.1

Bun 3Bé3mHoro Heba. Co3sBesmusi, spkKue

3Bé3,Z[I>I, IIJTaHCThI, ©X BUAUMOC IBUKCHUC

8.2

Conueu”as cucrema. llmageTsl 3€MHOU
rpymisbl. [[TaHeThI-TUranTbl U UX CIYTHHKH,
KapJIMKOBbIE  IUIaHEThl.  Manele  Tena

CoJTHEYHOI CUCTEMBI

8.3

Connme, ¢otochepa u  atmocdepa.

CoHeuHas aKTHUBHOCTH

8.4

Ncrtounuk 3neprun CosHua u 3B€37

8.5

QRl;QELTy HUx QOCHOBHBEIC YﬂpﬂI(TPpr‘TI/TR'H'




Macca, CBETUMOCTb, paJinyc, TEMIIepaTypa, ux
B3aMMOCBs3b. JlMarpamma  «CIEKTpPaJIbHBII
KIIaCC — CBETUMOCTb». 3BE3NLI IJIABHOM
IOCJICAOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb JIs 3BE3 rJIaBHOM

IOoCJICA0BATCIIbBHOCTHU

8.6

###Par###Buyrpennee  cTpoeHue  3BE3NI.
COBpCMCHHBIC MMPCACTaBJICHUA 0
MPOUCXOXKIACHUN W SOBOJIIOLIUN COJIHL[a )41

3BE31. DTambl )KU3HU 3BE3I

8.7

Mneunsiii  Ilyre — Hama [anaxrtuka.
CrnmpanbHas CTPYKTypa lNanaxkTuky,
pacupeneneHue 3BE34, Trasa MW IBUIN.
Ilonoxenne wu  gBuxenne CosnHuoa B
lanaktuke. Ilmockass wu  cdepuueckas

HOJCUCTEMEI | allakTUKH

8.8

Tuner ranaktuk. PaguoramakTukn H

KBa3apbl. YEpHBIE ABIPHI B SAAPAX TAIAKTUK

8.9

Bcenennas. Pacinpenue Beenennoil. 3akoH
Xa0bna. Pa3beranue ramaktuk. Bospact u
pamuyc Bcenennou, teopus boibmoro
B3pbIBa. Mogens «ropsuer BceneHHOW».

PennkroBoe uznyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménneie mpo0GiemMsbl

aCTPOHOMHUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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