MMHHCTEPCTBO ITPOCBEIEHU ST POCCUMCKOM ®EJEPAITIN
JlenmaprameHT oOpazoBanus U Hayku KocTpoMckoit o0mactu
Anmunuctparus CyauciaBCKOro MyHUIIMTIANBHOTO paiioHa KoctpoMckoii obmacTtu
MynununanbHoe 010 KeTHOE 00111e00pa3oBaTeNIbHOE YUPEKACHUE

CyaucnaBckas cpennss oomeoOpa3zoBaTeNbHas MIKOJa
CynucnaBckoro MyHUIIMIIATBEHOTO paitona Koctpomckoii obmactu

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
pyxoBogutens HIMO 3aM. qupekropa no YBP JUPEKTOP LIKOJIbI

Bonkosa O. H. Bonkosa O. H. Konsuiosa O.B.

npotokoi Nel ot 30.08.2023r. 31.08.2023 r. npuka3 Ne70 ot 31.08.2023 r.

OOKYMEHT NOANMUCAH
SNEKTPOHHOWM NOAMUCHIO

Cep 4CA401FEC53857BF73FC15708476422D8
Brnapeney; Konbinosa eBHa
DeiicTenTeneH: 1 ¢ 27.07.2023 po 19.10.2024

PABOYAS IPOTPAMMA
(ID 934345)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

i ooygaromuxces 10 — 11 kimaccos

n. Cyaucaasiab 2023r.



IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOTO ypOBHS Ha ypOBHE CpPEIHEro OOIIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHWK K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
obOpazoBarenbHOMN porpamMmel, ipeactabieHHbIX B DI'OC COO, a taxxke ¢ yuétom denepaibHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHLIETIIIMH MTPEToiaBaHusl yueOHoro npeamera « Pusukay B
oOpa3oBaTenbHBIX ~ opraHmzanusx Poccuiickoit  dexepanyu, peaau3ylOIUX OCHOBHBIC
o0pa3zoBaTenbHbIE POTPAMMBI.

Copnepxanue mporpamMMmbl 1o (M3MKE HampaBleHO Ha (HOPMUPOBAHHE ECTECTBEHHO -
Hay4YHOH KapTuHbI Mupa oOyuaromuxcs 10—11 kmaccoB npu oOyuyeHun ux ¢u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO - IeATeIbHOCTHOTO noaxo/a. [Iporpamma no gpusmke COOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miaHUPYEeMbIM JHMYHOCTHBIM, NMPEAMETHBIM M METanpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKXKe YUYMTHIBAET HEOOXOIUMOCTh peaTM3allld MEXIPEIMETHBIX
cBsi3el (PU3MKHM C €CTECTBEHHO - HayyHbIMU y4eOHBIMHM IpeameramMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIN M3Y4YeHHs (U3UKU HAa YPOBHE CpEeIHEro oomero oOpa3oBaHUs, IIAHUPYEMbIe
pe3yabTaThl OCBOEHHS Kypca (GU3UKU: JINYHOCTHBIE, METAIIPEIMETHbIE, IPEeAMETHBIE (Ha 6a30BOM
YPOBHE).

[TporpamMma no (usnke BKIIOYAET:

*  IUIAHUpPYEMBIE PE3yJIbTAaThl OCBOCHHUS Kypca (U3MKK Ha 0a30BOM YPOBHE, B TOM YHCJIE

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

* cojlepxaHue yueOHoro npeamera «Pu3uka» 1o rogaM o0yueHHMs..

dusuka Kak Hayka o HauboJiee oOUIMX 3aKOHAX MPHUPO/IbI, BBICTYNAasi B KAUYECTBE yUueOHOTO
IpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHHUI 00 OKpY’KaIOLIEM MUDE.
konbpHBIA Kypc (U3MKH — CUCTEMOOOpa3yromMH JUIsi €CTECTBEHHO - HAy4YHbIX Y4eOHBIX
MIPEMETOB, MIOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMUeH, ouonoruei, gpusnueckoil reorpadueil u actponomueld. Vcrnonbp3oBaHue W aKTUBHOE
pUMEeHEeHHEe (PU3MUECKUX 3HAHHUH ONPEeIIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN
B c(epe SHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMM CBOMCTBAaMHU U Apyrux. M3yueHne U3k BHOCUT OCHOBHOH BKJIajl B (HOPMUPOBAHHE
€CTECTBEHHOHAY4YHOH KapTWHBl MHpa oOyuaromuxcs, B (OpPMUPOBAHME YMEHHMH INPUMEHATh
Hay4HbII METOJI IO3HAHUS IIPY BHITIOJIHEHUN UMU Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uku A ypoBHs CpeHero oouero o0pa3oBaHus MOJOKEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHLHUIIBI €M0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH KypC SBJISIETCS JIOTUUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BONPOCH! KJIACCHUYECKOM, TaK U
COBPEMEHHOW (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTtepuai Kypca GpU3NKu 00beJUHEH BOKPYT
¢usnueckux Tteopuil. BemymmMm B Kypce sBiseTcss (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanojiaraeT HCIOIb30BaHUE T'YMaHUTapHOTO
noTeHIMana (pu3nyeckon HayKu, OCMBICIICHUE CBSI3H Pa3BUTHs (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaKXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU M HKOJIOTUYECKUMH MPOOIIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc husuku npeanonaraet 3HakOMCTBO € ITUPOKUM
KPyTrOM TEXHUYECKHUX U TEXHOJOTUICCKUX MPUIIOKECHUN U3YYCHHBIX TEOPUH U 3aKOHOB.



Hoes skonoeuzayuu peanusyeTcss TMOCPEICTBOM BBEACHHS SJEMEHTOB COJIEp:KaHUs,
MOCBSIIEHHBIX AKOJIOTMYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKH M TEXHOJIOTUH, a Takke 00CyKIeHUs TPOoOJIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U
9KOJIOTMUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMU 3JI€MEHTaMU Kypca (PU3UMKHM HAa YpOBHE CpeIHEro o0Iero oOpa3oBaHUS
SABIAIOTCS  (u3nyeckue Teopur ((hopMHpOBaHHE NPEACTABICHUNH O CTPYKType IOCTPOCHUS
¢busnueckoit Teopum, ponu (PyHIAMEHTATHHBIX 3aKOHOB W TPHHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHUH, JJIs OMUCAHUSI €CTECTBEHHO -
Hay4HBIX SIBICHUW U TIPOLIECCOB).

CHCTEMHO - IeSATEeIbHOCTHBIN MOAX0 B Kypce GU3UKU peann3yeTcs MPEexe BCEro 3a CUET
OpraHu3alM 3KCIIEPUMEHTAIBHON JesTeqbHOCTH oOyuatomuxcs. /g 06a30Boro ypoBHs Kypca
(GU3MKN — 3TO MCIOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
7abopaTOpHBIX pabOT, KOTOphIE B TMporpamMme Mo (U3HKEe OOBEAMHEHBI B OOIIUI CIHUCOK
YUEHHUYECKUX NPAaKTUYEeCKUX padoT. BrigeneHne B yka3aHHOM IepeyHe J1a0opaTOpHBIX padoT,
MPOBOAMMBIX JUIsl KOHTPOJII M OLIEHKH, OCYLIECTBIIIETCS YYacTHMKaMH 0O0pa30BaTEIbHOTO
mporecca UCXOo/s U3 OCOOCHHOCTEH MJIAaHUPOBAHUS M OCHAIICHUS KaOuHeTa ¢u3uku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOIUMUCS YMEHHSIMH TPOBOIMTH KOCBEHHBIC H3MEPEHHS,
WCCIICIOBAaHMST 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M ITOCTAHOBKY ONBITOB MO TIPOBEpKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yIeNseTcs PElICHHUI0 pacdETHBIX U KaueCTBEHHBIX 3an1ad. [Ipu stom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4Ml C SBHO 33JaHHOI (PU3NYECKON MOJIENbIO,
MIO3BOJIAIOIINE IPUMEHATh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pa3zeiia Kypcea,
TaK M MHTErpuUpys 3HAHUSA M3 pa3HbIX pas3zienoB. [[ng KadecTBEHHBIX 3ajjady MPUOPUTETOM
SBIIAIOTCSL 3aJaHusl Ha OOBSACHEHHME MPOTEKaHUs (PU3MUYECKUX SBIEHUH M TPOLIECCOB B
OKpy’Karolmel Ku3HHM, TpeOyrole BblOOpa  (U3MYECKOM  MOAenu A CUTyalluu
MIPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO K MarepuaabHOTEXHHYECKOMY
obecrieyeHnto yueOHOro mporecca 6a30BbIi YPOBEHB Kypca (PM3UKH Ha YPOBHE CPEIHETO 00IIEro
00pa3oBaHMsl JTOJKEH M3Yy4aThCsl B YCIOBUSAX MPEAMETHOTO KaOMHETa (PU3MKU WM B YCIIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO - HAYYHOTo LuKia. B kaOuHere (pusnku
JIOJDKHO OBITH HeoOXxonumoe J1abopaTopHOe O00OpYAOBaHHME MIJISi BBINIOJHEHUS YKa3aHHBIX B
nporpamMMe 1o GU3NKe YYCHUIECKHX MPAKTHUECKUX PadoT M JEMOHCTPAIIHOHHOE 000PYAOBaHHE.

JleMoHCcTpanmioHHOe 00O0pyAoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHITUIIOM
MUHUMAIBHON TOCTATOYHOCTH U OOECTIEYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MpOrpaMMme 1o
(u3MKe KIIOYEBBIX JAEMOHCTPAlUi IS MCCIEAOBAaHUS H3Y4YaeMbIX SIBJICHUNW U TPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHH.

JlabopatopHoe 00opyaOBaHuE I YYCHUUECKUX TPAKTHUECKUX PaboT popMuUpyeTcs B BUIES
TEMaTUYECKUX KOMIUIEKTOB M 0OecleuuBaeTcss B pacuyére OJHOTO0 KOMIUIEKTa Ha JABYX
oOydaromuxcs. TemaTndeckue KOMILIEKTHI J1a0OpAaTOPHOTO OOOpPYAOBaHUS JIOJDKHBI OBITh
MIOCTPOCHBI HAa KOMILJIEKCHOM HCIOJb30BAaHUU aHAIOTOBBIX U LU(MPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJE U(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU M3YYCHUST (PU3UKU B 00IIIEM 00pa30BaHUU SBIISTFOTCS:

* (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOIUXCsd K HAYYHOMY H3YUYCHHIO

NPUPOIBI, PA3BUTHE UX WHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeTOJe TMO3HaHuid U (HopMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa M3y4eHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHrEe YMEHHI OOBACHATH SBICHUS C UCIOIb30BaHHEM (PU3NUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTaBICHUIA O POIH (GUIMKU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHI.

JlocTiokeHHe 3TUX IeJeld 00ecreunBaeTCsl PElICHUEM CIICAYIOUIMX 3ajad B IPOIECcCe
M3y4YeHus Kypca (GU3UKHA Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBl 3HAHUK 00 00ImMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITFOYAsi MEXaHUKY, MOJICKYJIIPHYIO (U3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHHE YMEHHUW TIPUMEHSATh TEOPETHUECKHE 3HAHUA Uil OOBSCHEHHUS
Gu3MYECKUX SBJICHWA B TPUPOJE W IS TNPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEAHEBHOM KH3HU,

OCBOCHHE CMOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOW (U3HUYECKOM
MOJIETIbIO, 33124, TIOPa3yMEBAIOIINUX CAMOCTOSTENBHOE CO3aHue GU3MUECKON MOIEIH,
aJICKBaTHOW YCJIOBHUAM 33/1a4U;

MOHMMaHHEe (PU3UYECKMX OCHOB M TPHUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTUYECKUX ITPOLECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3NIESCKUX
DKCIICPUMEHTOB, aHAJM3a W  HMHTEpPIpEeTanuu  HHPOpMaluH,  ONPEACIICHHS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3JIaHUE YCIIOBUM JJISI Pa3BUTUSL YMEHHUIN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUYECKOM
JIEATEIIbHOCTH.

Ha w3yuenue ¢usuku (06a30BBI ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHHS

otBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kiracce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipemuaraemsrii B mporpamme 1o (GU3MKe MepeyeHb JTabOpaTOPHBIX U MPAKTHYECKUX padoT

SIBJISIETCS. PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBHIOOp MpOBENIEHUS J1abopaTOpHBIX PabOT U

OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOI 0 MO3HAHUS

®dusnka — Hayka o npupoze. Hayunsle MeTObI MO3HAHUS OKpYIKaroero mupa. Pois

HKCHEPUMEHTA ¥ TEOPUH B MIPOIECcCe TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pusnueckux siBaeHU u npoueccoB. Hayunsie runoressl. Ousndeckue

3aKOHBI 1 TCOPHH. FpaHI/IHBI IPUMEHUMOCTH (1)I/ISI/IV-IGCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBUA.

Pome m mecto ¢us3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAYYHOH KapTHHBI MHpa, B

MIPaKTUYECKON AEATEIbHOCTH JIIO/IEH.



Jlemoncmpayuu
AmHanorosbie U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKHU.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXaHMYEeCKOro aBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKopocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOpEHHE
MaTepUalbHOM TOUYKH, UX MPOECKIMU HA OCH CUCTEMBbI KoopauHAT. CIoKeHHe NEepEeMEIICHUN 1
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJUHEHHOE ABIKeHHE. ['padku 3aBUCUMOCTH

KOOpAMHAT, CKOPOCTH, YCKOpeHUusl, TMyTH H NepeMenIeH!s] MaTepUalbHON TOUKU
OT BPEMEHH.

CBobOonHoe najeHue. Y cKopeHrue cBOOOIHOTrO MaJeHHUS.

KpuBonuneiitnoe paBuxeHue. J[BM>kKeHHME MaTEepUATIbHOM TOYKHM IO OKPYXHOCTH C
MOCTOSIHHOM 110 MOJTYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAst CKopocTh. [lepuos u yactora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuueckue ycTpoicTBa 1 MPaKTHUECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHNE CHAPSAOB,
LIETIHbIE U pEeMEHHBIE MTEPEAAUH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUéTa, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK ABUKCHUSI.

[TpeoOpazoBaHre ABMKEHUN C UCIIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGmotenue NBKeHUs Tela, OpOMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yCKOpeHus CBOOOIHOTO M CHHUS.

HamnpaBneHnue ckopocTu Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUSI MEXTY IYTSIMH, IPOHAECHHBIMH TEJIOM 32
MOCJIeI0BATENIbHbIE PABHBIE MPOMEXYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHHH C
HayaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIAPUKA B BSI3KOU HKHUIKOCTH.

W3ydeHnue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHocTH ['anmies. 1lepseiil 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cuia. Btopoilr 3akoH HberoroHa g
MartepuanbHOU TOUKU. Tpetnil 3akoH HproTOHA 17151 MaTepHaIbHBIX TOYEK.

3akoH BceMUupHOTo Tsarorenus. Cuna tsxkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl TpeHust (mokosi, ckoiibxeHus, kauenus ). Cuna tpeans. Cyxoe Tpenne. Cuiia

TPEHUS CKOJIBKEHHUS U cuiia TpeHus nokos. Kosdduument tpenus.
Cuiia cOnpoTUBIIEHU NIPU ABUKEHUU TEJA B )KUJIKOCTU WJIU Tas3e.

[ToctynarenbHoe U BpaliaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tena.



MOMEHT CHIIBI OTHOCHTEIILHO OCH BpalllCHUs. IIneyo cunel. YcioBus PaBHOBCCH:A TBépI[Ol"O
TCIAa.

TexHn4yeckue yCTpOWCTBA M NPAKTHYECKOE INPUMEHEHHWE: TOJIIMIIHAKY, JBUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBiieHME MHEPUHH.
CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJ.
Bropoii 3akoH HeroTOHA.
N3mepenue cuil.
CrnosxxeHue cui.
3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMariuu.
HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U aJCHUH.
CpaBHeHUE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIb)KEHUS.
VYcnosus paBHOBeCHsI TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuu sxcnepumenm, rabopamopruie pabomul
W3ydenue aBmxeHus Opycka Mo HaKJIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXXHHE U PE3NHOBOM
oOpasie, oT ux aedopmarium.
HccnenoBanue yClIoBUN PaBHOBECUS TBEPIOTO TeJla, HMEIOILErO OCh BPALICHHUS.
Tema 3. 3akonbl coxXpaneHUs 6 MeXAHUKE
Hmnynbc MaTepuaibHOM TOUKH (Tela), CUCTEMbl MaTepUaNbHBIX ToueK. MMmybsc cuibl u
M3MEHEHHE UMITYJIbCca Tela. 3aKOH COXPaHEHUs! UMITYJIbCa.
PeakTuBHOE nBMXKEHUE.
Pabora cuiibl. MOIIHOCTD CHJIBI.
Kunernueckas sHeprus MartepuaibHOW TOoukd. Teopema 00 M3MEHEHMHM KHHETUYECKOU
SHEPIUM.
[TorennmanbHas sHeprus. [loTeHManpHas SHEPrus yrnpyro AeGpOopMHPOBAHHON MPYKHUHBL.
[orenmnmanbHast SHEPTHA Tesla BOJIU3U IIOBEPXHOCTH 3eMJITH.
[ToreHunanbHbBlEe W HENOTEHUMANbHbIE CWIbl. CBsA3b pabOThl HEMOTEHIUAJIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKOM SHEPIruu CUCTEMBI TEII.
3aKOH COXPaHEHUS MEXaHUUYECKON SHEPTUH.
VYnpyrue u Heynpyrue CTOJIKHOBEHHS.
TexHuueckue yCTpONCTBA M IPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEpP, IPY>KUHHBIN
IIUCTOJIET, IBUKCHHUE PaKeET.
Llemoncmpayuu
3aKOH COXpaHEHUsI UMITyJIbCA.
PeakTuBHOE IBU)XEHUE.
[lepexon noTeHMANbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuu sxcnepumenm, nabopamopnuie pabomul
N3yuenne aOCOJIOTHO HEYIPYroro yjapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.
HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKOM >HEpruu Tejla Ha
IIPUMEPE PACTHKEHUS PE3UHOBOTO JKI'yTa.



Paznen 3. Mogiekyasipuasi pu3uKa 4 TepMOAMHAMHKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MeopuU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U MX OMBITHOE 00OCHOBAHHUE.
Bpoynosckoe nuxkenue. Auddysusa. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBRA.
Monenu cTpoeHus ra30B, JKUJIKOCTEeH U TBEPBIX TeT U 00BSICHEHHE CBOICTB BEIlIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl mosiekys. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ nuamepenue. [llkana remneparyp Llenbcus.

Mognens npeansHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISIPHOKMHETHYECKONH TEOPHUH
uaeanbHOro rasza. AOCONIOTHas TeMIleparypa Kak Mepa CpeJHed KHHETUYeCKOH SHepruu
TEIUIOBOTO JBMKEHHMS yacTull rasza. [llkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporieccsl B WaeanbHOM Tra3e ¢ MOCTOSHHBIM
KOJMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBleHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHu4yeckue ycTpoHuCcTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKyI
OpPraHUYECKUX COEANHEHUN.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKEHHUS.

Mogpnens onbita IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUSA.

Mopeinb, HUTFOCTpUPYIOIAs IPUPOAY JABICHUS ra3a Ha CTEHKH CoCya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACATIBLHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

Ormpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HU3MEpPEHH OO0BEMaA
KOMHAaTHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEK/ly TapaMeTPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHssE dHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoOb! e€ u3MeneHus. KonnuecTBo TemaoTel U pabota. BHyTpeHHsS sHeprusi 0JHOATOMHOTO
HJIeabHOro ra3a. Buabl Teruionepeaadn: TeIIONPOBOIHOCTb, KOHBEKIUSA, U3IIyYeHHE. Y IeIIbHas
TEIIOEMKOCTh BelecTBa. KoaM4ecTBO TEIIOTHI IPU TEILIONEpeaaye.

[TonsiTue 06 anuadarHoM mporecce. IlepBblii 3aKoH TepMoanHAMUKH. [IpuMeHeHne epBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonunamMuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

Tennobie MammHbl. [IpyHIUTBL AEHCTBUS TeIUIOBBIX MamuH. [IpeoOpa3zoBanus sHEPTUN B
TeToBBIX MamuHax. KoaddumuenT noneznoro neicTus TermoBoi Mammiel. L{ukin Kapro u ero
KOX(PHUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETNIOIHEPTETUKH.

TexHnyeckue yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHME: [JBUTATEIb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEPrUM Tejla IMPH COBEPUICHUH pPAaOOTHI: BBUJIET MPOOKU U3
OyTBUIKH TIOJ] ACWCTBUEM CHKAaTOTO BO3lyXa, HarpeBaHue »pupa B IATYHHOU TPyOKe MyTEM TpEeHUs
(BUE€OAEMOHCTpALIUSA).



H3meHeHne BHYTpEHHEH SHEPruu (TeMIiepaTypbl) Teja Mpu Terionepeaaye.

OneIT Mo aguabaTHOMY PaCHIMPEHUIO BO3yXa (OTBIT C BO3YIITHHIM OTHHBOM).

Monenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JABUTATEISL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi. 3mepenue

YIEIbHOM TEIITIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. DPazoevie nepexoowvl

[TapooOpazoBanue u konaeHcauus. Micnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTbh BO3Ayxa. HacblleHHbIl nap. YienbHas Teruiota napooOpa3oBaHHs. 3aBHUCHUMOCTH
TEMIEPaTypbl KUTICHHsI OT 1aBICHUS.

TBépnoe Teno. Kpucrammueckue u amopgHbie Teaa. AHU30TPOIHUS CBONCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIE Marepuaibl. [lmaBneHwe W KpucTayuidzarus. Y aeabHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEITOBOTO OajiaHca.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPHUMEHEHHUE: THUTPOMETP M ICUXPOMETD,
KaJIOpUMETP, TCXHOJIOTMHU MMOJTYUYCHUS COBPEMCHHBIX MaTCpHUaIoB, B TOM YUCJIC HAHOMATCPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MAPOB.

Kunenue npu NOHM>KEHHOM JIaBJICHHUH.

CniocoObl U3MepeHus BIAKHOCTH.

Habntoienue HarpeBaHusl U IIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopunvie pabomul VI3mepenue

OTHOCUTEJILHOM BIQXKHOCTH BO3IyXa.

Paznea 4. diiekTpoauHamMuka

Tema 1. Inexmpocmamuxa

OnexTpuzauus Tel. OJEKTpUUecKuid 3apsa. J[Ba BHIa DIIEKTPUUYECKUX  3aps/IOB.
[IpoBOHMKY, TUANEKTPUKU U TIOJTYTIPOBOJIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apspoB.  3akoH  Kynona. TodeuHblld  2neKTpUUYECKHH — 3apsif.
Onexrpuueckoe nose. Hanpspk€HHOCTH 3nekTpuueckoro mnosst. IlpuHnun cynepnosuuuu
ANEKTPUYECKUX ITOJIeH. JINHNN HaNpsSKEHHOCTHU HJIEKTPUUECKOTO MOJIS.

Pa6ota cun sanekrpoctarnyeckoro nois. [lorennuan. PazHocts norennuanos. [IpoBoanuku
U AUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJ€e. [uasiekTpudeckasi MpOHULIAEMOCTb.

OnextpoéMkocTb. KonzaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOIO KOHACHCATOPA.

TexHnyeckue yCTpOHCTBA M IPAKTUYECKOE INMPUMEHEHHE: AIIEKTPOCKOI, 3JIEKTPOMETP,
IEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBIN
anrmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLUIL JCHCTBUSA 3JIEKTPOMETPA.

B3aumoaeicTBie HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX Tell.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM TIOJIE.



DJEKTpOCTaTHYECKAs 3alUTA.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa OT IUIOIAAH [IJIACTHH, PACCTOSHUS
MEKy HUIMH U TU3JIEKTPUIECKON POHNULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHZIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul 13mepenue

JIEKTPOEMKOCTH KOHACHCATOPA.

Tema 2. llocmoannwiii 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKUH TOK. Y CJIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [1ocTOSAHHBIN TOK.

Hanpsioxkenue. 3akon Oma 115t ydacTKa Lenu.

DJEKTpUYECKOE COIIPOTUBIICHUE. Y aensHOE COIIPOTUBJICHUE BEILECTBA.
[TocnenoBarensHOE, NapaIENIbHOE, CMEMIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pab6ota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenua. MoImHOCTb 3JI€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIAsl CUJIA U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA ToKa. 3akoH Oma st
TIOJIHOM (3aMKHYTO#1) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COIIPOTHBIICHHS] METAJJIOB
oT TeMriepatypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpPUMECHash MPOBOJUMOCTb TMOJIYIPOBOJHUKOB.
CsoiicTBa p—N-niepexona. IlomynpoBogHuKOBbIE TPHUOOPHI.

DNEeKTpUYECKUI TOK B pacTBopax u pacruiaBax 3JEKTPOJIUTOB.
DIEeKTpONIUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIN3.

DNEeKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MoaHus.
[Lnazma.

TexHuueckue yCTpoNCTBA U MIPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
WUCTOYHUKUA TOKA, OJIEKTpPOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyYMHBIM  JHOJ, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
TTOJTYTIPOBOTHUKOBBIN JTHOJ1, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COTPOTHUBJICHHUS UUIUHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MONEPEYHOI0 CEYEHUsl U MaTepuana.

CMmenanHoe coeIMHEHUE MPOBOAHUKOB.

[Ipsamoe u3MepeHue 3MEKTPOABMKYIIEH cuiibl. KOpOoTKOe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHMOCTh COMPOTUBIICHUS METAIIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3AYXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomsi 3ydenue

CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEH CHUIIBI MICTOYHHKA TOKA U €r0 BHYTPEHHErO CONPOTUBIICHHUS.

Habmonenue snektponusa.



MexnpeaMeTHble CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 10 Kiacce OCyIIECTBISECTCS C y4ETOM
COJICP)KATEIBHBIX MEXIIPEJIMETHBIX CBsI3¢H C KypcaMH MAaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nousmusi, CBSA3aHHBIE C W3YYCHHEM METOJIOB HAYyYHOTO ITO3HAHMS:
SIBJICHUE, HAY4YHBIH (akT, TUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, IMHENHas QyHKIUS, mapadona, runepoona,
ux rpauKu U CBOICTBa, TPUTOHOMETpUYECKHE (GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX IMPOEKIMM HAa OCHU KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

bBuonozus: mexanuueckoe NBWKEHUE B JKUBOHM mpupone, muddysus, ocMoc, Teioo0MeH
KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAayuH, TEIJIOBOE PAaBHOBECHE), ANEKTPUUECKUE SBICHUS B
YKABOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIUECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPBIX T, dKUIAKOCTEHN U ra30B, JIEKTPUUYECKHUE CBOICTBA
METAaJUIOB, 3JIEKTPOJIUTUYECKAS TUCCOLMALINS, TaIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBMKEHUM C MCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUsS HMMITyJIbca B TEXHHMKE (pakera,
BOJAOMET W Jpyrue), JABUraTesb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCIIEe
HaHOMAaTEepUAJIOB, WM  HAHOTEXHOJOTHM,  JIEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEP, AJIEKTpOHArpeBaTelbHbIE  MPHOOPHI,
3JIEKTPOOCBETUTENbHBIC IPUOOPHI, TaJIbBAHHKA.

11 KIIACC

Pasnen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. IneKmpomMacHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3aumoJelCTBHME IOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJE€.
Bekrop maruuTHOM MHAYKUUH. [IpUHIUI CynIepro3uliuy MarHUTHBIX ITOJIEH. JINHUKM MarHUTHOU
nHAyKuuy. KapTiHa TuHUI MarHUTHON MHAYKLMHN NOJIS IOCTOSTHHBIX MArHUTOB.

MarnuTtHoe 1oJie IPOBOJHMKA C TOKOM. KapTMHa JNWMHUN MHAYKIUUM MArHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA, KAaTyIIKH C TOKOM.
OmneiT Opcrena. BzanmozeiicTBue MpoBOIHUKOB C TOKOM.

Cwita AMnepa, €€ MO1yJib M HallpaBJICHUE.

Cuna JlopeHna, €€ Moayinp M HampaBleHHME. JIBWJKEHHE 3apsyKEHHOW 4YacTHULIBI B
OJIHOPOJIHOM MarHuTHOM moJje. PaGora cumsr JIopeniia.

SIBneHne HNEKTpOMAarHUTHOM WHAYKUMU. [lOTOK BEeKTOpa MarHUTHOM WHAYKIUH.
DNEKTPOABMKYIAsA CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe 3iekTpuueckoe moJie. ODIEKTPOABWKYIIAS CWIa UHAYKUUU B TPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuino Jlenna.



NHnyKTUBHOCTD. SIBIIEHUE CAMOUHIYKIIMU. DJIEKTPOABMKYIIAS CHJIa CAMOWHIYKIIHH.

OHEPrusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MMy4YKa MATHUTHBIM TOJIEM.

JIuHuM MHIYKIUKA MarHUTHOTO MOJIS.

B3anmopeiicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuia Ammepa.

[evictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIHH.

IIpaBuio JleHna.

3aBUCHUMOCTD 3JIEKTPOJABMKYIIEH CHUIIbI UHIYKLIHUU OT CKOPOCTHM M3MEHEHHS] MarHUTHOIO
MOTOKA.

SIBneHre caMOMHIYKIHUU.

Yyenuueckuii sxcnepumenm, rabopamophule pabomsi I3ydeHue

MArHUTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanue nelicTBUs NOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM. MccnenoBanue siBineHus

AIEKTPOMATHUTHON MHAYKIIUH.

Pa3nea 5. KosiebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUMHbIE KONEOAHUSA

KonebarenbHass cucrema. CBoOOAHBIE MeXaHWYecKue KoJiebanusa. [apMoHUYecKue
konebanus. Ilepuon, wacrora, ammuutyaa u Qasa konebanuil. IIpy>KUHHBII MasTHUK.
MareMaTruecKkuii MasTHUK. Y paBHEHHE rapMOHUYECKHX Kosebanuid. [IpeBpaienue sHepruu npu
TapMOHHYECKHUX KOJICOaHMSIX.

Konebarenbuplii koHTYyp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B HJCATLHOM
KoeOaTelbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHWYeCKUMU W 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUs] YHEPIHMU B HICAIBHOM KOJebaTelbHOM
KOHTYDE.

[IpencraBienne o 3aTyxaromux KoneOaHUsSX. BBIHYKIeHHbIE MeXaHHUeCKHUe KoyeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 3I€KTPOMArHUTHBIE KOJIeOaHNs.

ITepemennsbiii Tok. CHHYCOMJATbHBIA MMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U AEHCTBYIOLIEE 3HAYEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada u MOTpeOIEHUE SIECKTPUUCCKON DHEPTHH.
OKOJIOTMYECKHE PHUCKH IIPU TPOU3BOJCTBE JJIEKTpodHepruu. KynbTypa HCHOIB30BaHUS
3JIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NePEeMEHHOro TOKa, JIMHUU JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojebaTeIbHOM ccTeMbl (MIPYKUHHBIA MM MaTeMaTUYeCKUN
MasITHHK).



Hab6mronenue 3aTyxaronmx KojieOaHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.
Habmtoienue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHus.

OcuumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKa M HANpsOKEHHs] OT BPEMEHM) JUId
3IEKTPOMArHUTHBIX KOJIeOaHMi.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUHM PE3UCTOpA, KATYHUIKH WHAYKTHBHOCTH W
KOHJIEHCATOpA.

Monenb TUHUY 3IEKTPOIepe1adHn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaNbIX KOJeOaHU! Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

WccnegoBanne mNepeMEHHOTO TOKa B LENU W3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, YCIOBUs pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U AnvHa BoJHBL [lomepednbie v MpoobHbIE BOJTHBI.

NuTtepdepentius u nudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL. YCIIOBUS U3IY4YEHHS 3JEKTPOMArHUTHBIX BOJH. B3ammnas
opueHTanus BekTopoB E, B, V B anekTpomarautHoi BojiHe. CBOKCTBA JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TpeJoMJieHHe, TmoysApu3auus, aAudpakuus, uHTepdepenius. CKOpOCTh
3EKTPOMArHUTHBIX BOJIH.

[[Ixkama 3MEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHHE ASIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMITBI paguOCBA3H U TeJleBUICHU. Paaronokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIe Cpeibl.

TexHudeckue ycTpoiCTBa M MPAKTHYECKOE TPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIUIIMHE, Paaap, PaauoONpUEMHUK, TEICBHU30D,
anTenHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneb6:mromieecs Te10 Kak HCTOUYHUK 3BYKa.

Habmoienue oTpaskeHus U MpeaoMIIeHHUs] MEXaHUYECKHUX BOJIH.

Ha6mronenue natepdepeHuu 1 UG paKiini MEXaHHIeCKUX BOJTH.

3BYKOBOH pe30HAHC.

HaGntoienne CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJOH W YacTOTOM
KoJieOaHU.

HccnenoBanne  CBOMCTB — 3JIEKTPOMATrHUTHBIX  BOJIH:  OTpPakK€HUE, IMPeIOMIICHUE,
nossipu3anys, Audpakius, “HTepdepeHIns.

Tema 3. Onmuxa

['eomerpuyeckas ontuka. [IpsMonnHeitHOE pacpocTpaHEHHE CBETa B OJJTHOPOIHOM Cpeie.
JIyud cBeta. TouedyHBII ICTOYHUK CBETA.



OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune H300pakeHUN B IUIOCKOM
3epKaje.

[Tpenomiienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNlb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi nojaHoro BHyTPEHHETO
OTpakKEeHUS.

Hucnepcus cBeta. CiioxHbIN cocTaB 0enoro cera. L{ser.

Cobuparonie  u pacceuBaroIue JIMH3BL. Tonkas JUH3A.
@DoKyCcHOE pacCTOsSIHUE U ONTHYecKasl cuiia TOHKOM nuH3bI. [locTpoeHne uzobpakenuii B
COOMPAIOIIIUX U pacCerBAIONINX JIHH3aX. DopMysa TOHKOHM TUH3I. YBETUYEHUE, 1aBaeMOe
JIMH30M.

[Tpenenasl MPUMEHUMOCTH T€OMETPHUYECKON ONITHUKH.

Bonnosas ontuka. UnTepdepennus cBera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaO0JII0ICHUSI MAKCHMYMOB H MUHUMYMOB B HHTEP()EPEHITMOHHOM KapTUHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxus ceeta. AudpakironHas peméTka. Y caoBre HaOI01eH s TTIaBHBIX
MaKCHUMyMOB TpU  TaJcHUH MOHOXPOMaTHYECKOTO cBeTa Ha IUPPaAKIUOHHYIO
pElETKY.

[Tonsipuzanus cBera.

TexHu4yeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JTyIa, poToanmnapar,
MPOEKIIMOHHBIN anmapar, MEKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS
pemeéTKa, MOISTPOUSI.

Llemoncmpayuu

[IpsimonuHeHOE pacnpocTpaHeHHne, OTpakKeHNE U TPEJIOMIICHHE CBETA.
Onrtuyeckue mpudOpHI.

[TonHOE BHYTpeHHEe oTpakeHHne. MoJiesb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopaenu MUKpOCKOIIa, TeJIeCKomna.

HaGnronenue naTepdepeHnm cBera.

HaGmonenne nmudpakmum  cBera.  HaOmrogenue

JUCIIEPCUU CBETA.

[TorydeHue ciekTpa ¢ HTOMOIIBIO PU3MBI.

[TosrydyeHue cekTpa ¢ HOMOIIBIO TU(DPAKLINOHHON PEIIETKY.

HaGmroienue momnsipuszamnuu CBeTa.

Yuenuueckuui sxkcnepumenm, nabopamopnvle pabomuol

W3mepenue nokaszarens IpeJoMIECHUS CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Paznen 6. OcHOBBI cienaJIbHOM TEOPHUHM OTHOCUTEILHOCTH
['panuibl MPUMEHUMOCTH KJIacCHYeckoil MexaHuku. llocTynaTel crnenuanbHOM Teopuu
OTHOCUTEIBHOCTH: WMHBAapUAHTHOCTh MOJYJIS CKOPOCTHM CBE€Ta B Bakyyme, MNPUHIUI
OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPALLEHUE JJINHBI.
DHeprusi U UMITyJIbC PEISATUBUCTCKON YaCTULIBI.



CBs13b MaccCHI ¢ 3HCpl"I/IeI71 U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIIBI. 9Hepm;1 ITOKOA.

Pa3nea 7. KantoBas ¢puszuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. ®opmyina [Tnanka cBsi3u 3Heprun (HOTOHA C €0 YaCTOTONH. DHEPTUs U UMITYJIbC
¢dbotona.

OtkpeiTie u wuccienoBanue ¢orodpdekra. Ombitel A. I. CronetoBa. 3aKOHBI
¢doroaddexra. YpasHenne DitHmTeitHa ais porodrpdexra. «Kpacnas rpanumay porodddexra.

Jasnenue ceeta. OnbiTel [1. H. JIebenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHHuecKkue yCTPOWCTBA M NPAKTUYECKOE TNpHUMEHEHHe: (oTorneMeHT, (OTONATUHK,
coJIHEUHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

D010 eKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoToddekTa.

CBeToauoI.

Conneuynas Oartapes.

Tema 2. Cmpoenue amoma

Mopenb atroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactuil. [limanerapHas
Mozens atoma. [loctynatel bopa. M3nyuyenue u nornomieHne GOTOHOB MpHU MEPEXoje aroma ¢
OJIHOTO YPOBHS SHEPTUH Ha Apyrou. Buael ciektpoB. CHekTp ypoBHEHN 3HEPIUU aTOMa BOAOPO/A.

BonnoBele cBolicTBa yactull. Bonuel ne bpoiinsa. KopnycKyaspHO-BOJIHOBOW Jyanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTyUEHHE.

TexHnyeckue yCTpOWCTBA M IPAKTHUUECKOE IPUMEHEHHE: CIEKTPaIbHBIA aHAJIN3
(criekTpockor), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Llemoncmpayuu

Mopuenb onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI Ja3epa.

HabnroneHne mTuHeHYaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomsr Habmonenue

JMHENYATOro CIEKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, I0KA3bIBAIOLIUE CI0KHOCTh CTPOCHHUS siipa. OTKPBITHE PAIHOAKTUBHOCTH.
OmneiTel Pesepdopna no onpezeneHnio cocraBa painoakTUBHOro usnydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3ITyYeHHUS.

BnusiHue paguoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTkpeITHE POTOHA U HelTpoHa. HykimonHnas mozens siapa ['eitzen0epra— MiBanenko. 3apsin
anpa. MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacniaz. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacman. ['ammaumsmyueHue. 3akoH
PaauMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKIIOHOB B sape. SnepHbie cuibl. JlegekT Macchl sapa.

SAnepHblie peakuuu. JleleHUe U CUHTE3 sIIEP.



Snepupiii  peaktop. TepmosinepHbiii cuHTe3. [IpoOmeMbl W TMEPCIEKTUBHI  SIEPHOM
JHEPTeTHKHU. DKOJIOTUYECKUE aCTIEKTHI SEPHOI SHEPTEeTUKU.

DOnemeHTapHbIe YacTUIIbl. OTKPBITHE TO3UTPOHA.

MeToap1 HAOIIOACHUS U PETUCTPAIINH DJIEMEHTAPHBIX YaCTHII.

OdyHIaMeHTalbHbIE B3auMOIeHCTBUS. EquHCTBO (pru3nueckoi KapTHHBI MUpA.

TexHnyeckue ycTpocTBa M NMPaKTUUECKOE NMPUMEHEHHE: JO3MMETP, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéT4rK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuu osxcnepumenm, nabopamopmuvie pabomwvr VlccnenoBaHue TpPEKOB

4yacTull (110 TOTOBBIM (hoToTpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHH U ACTPOPHU3UKH

Otansl pa3BUTHs acTpoHOMUH. [IpuKIiIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3nnoro Heba. Co3Be3nus, ipkue 3BE3/IbI, MNIAHETHI, UX BUIUMOE JBHUKEHUE.

ConHeyHas cuctema.

Comnne. ConHeunast akTuBHOCTh. Mcrtounmk sHeprum ComHia W 3BE37. 3BE3MBI, HX
OCHOBHBIC XapaKTEPUCTUKHU. JlnarpaMma «CIeKTpaIbHbIN KJIACC — CBETUMOCTHY. 3BE3/IBI TJIABHOU
MOCJIEIOBAaTEILHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTB» JUIsi  3BE3M  TJIABHOU
MOCJIeIOBAaTEILHOCTH. BHyTpeHHee crTpoeHue 3BE3A. COBpEeMEHHBIC TMPEACTABICHUS O
MPOUCXOKACHUH U 3BOoIMK COJIHLA U 3BE3/I. DTallbl )KU3HU 3BE3L.

Mnneunsiit [IyTs — Hama ['anaktuka. [lonoxenue u auxenue Comuna B ['anaktuke. Tumbl
rajakTuk. PanuoranakTiku u kBazapel. UEpHBIE ABIPHI B sIIPaX TaJaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz0eranue ranakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe U31ydYeHHE.

MacmrabHas ctpykTtypa Beenennoil. Meraranaktuka.

Hepeménusie mpo0i1eMbl aCTpPOHOMUH.

Yyenuueckue nabnrooenus

HaGmtoienust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKECHHIMA
JUISL OTIPEJCNICHUsS MTOJI0KEHHsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Hab6mronenus B Teneckon JIynsl, mianer, Mieunoro [TyTu.

Oo6o0maroiee NOBTOpPEeHUE

Pons ¢u3ukM W acTpOHOMHUHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHMAIBHOW U
3THYECKOH cpepax AesITETLHOCTH YeI0BeKa, POJib U MECTO (PU3HKHU U ACTPOHOMHUH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa, pOJb (PU3NYECKOW Teopud B (POPMHUPOBAHUHM TPEACTABICHUN O
¢u3nveckoil KapTUHE MHpa, MeCTO (PU3UYECKON KapTHHBI MUpPa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO - HayUHBIX IIPEJICTABICHUN O IIPUPOJE.

Me:xnpeamerHblie CBA3U

N3yuenne kypca ¢uszuku 06azoBoro ypoBHs B 11 Kkiacce ocCyIeCTBIsSETCS € y4&TOM
COJIEP>KATENbHBIX MEXIIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTUK{, OHOJOTHUH, XHUMHUH,
reorpaduu U TEXHOJIOTHUH.



Mesicnpeomemusie nousmus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
SIBJICHUE, HAy4YHbIH (akT, TumoTesa, (Qu3nyueckas BeIWYWHA, 3aKOH, TEOpHs, HaAOIIOJICHHE,
SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETb, H3MEPEHUE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHHUI, TPUTOHOMETpUUYECKUE (YHKIHHU: CHUHYC,
KOCUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX
MPOEKIIMH Ha OCH KOOPIUHAT, CIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIHA,
MIPU3HAKH TOJ00MS TPEYTONIBHUKOB, ONpeACTICHHE TUIOIIAIN TUIOCKUX GUTyp U 00BEMa Tell.

bBuonocus: QJICKTPHUYCCKUC ABJICHUA B JKUBOH mnpupone, KoJieOaTelbHbIC JBIKEHHS B )KUBOU
Ipupoac, OITUYICCKHUC ABJICHHUA B JKUBOH npuponae, JIeficTBHE paauanv Ha KUBBIC OpraHU3Mbl.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TONIOCA 3€MIIH, 3aJIe)KM MArHUTHBIX PyHA, (GOTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSCEHUH.

Texnonoeus: JTAHUM SJIEKTPONEpPEaAd, TEHEPATOP MEPEMEHHOIO TOKA, 3JEKTPOJBUIATEb,
WHIYKIMOHHAsL TIeYb, pajap, paauoNpuEéMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-meusp,
MIPOEKITMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COTHEYHas OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoeHue yqe6H0r0 npeameTa «®Duszuka» Ha YPOBHEC CPEAHECTO 06]].[61“0 O6p330BaHI/IH
(63.30BBII71 ypOBCHL) JOJIKHO 00eCIIeYnTh JOCTHIKCHHC CJICOAYIOIUX JJUYHOCTHBIX,
MCTAIMPECAMCTHBIX U IPEAMETHBIX O6p2[30BaTCJ'ILHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHs y4yeOHOro mpenmera «DPHU3UKa» TOIHKHBI OTpa)kaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIuXcs pyKOBOJACTBOBAThCA CPOPMUPOBAHHOW BHYTpPEHHEH
MO3HULIKEHN TUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpUEHTAIUH, ITO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIUX  TPAAMLMOHHBIM LEHHOCTSM POCCHMCKOro OOIEeCTBa, pacIIMpEeHue
YKU3HEHHOTO OIBITA M OINbITA JEATEIBHOCTH B INPOLIECCE peaIu3alii OCHOBHBIX HaIlpaBICHHUN
BOCIIUTATEILHON JEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:
c(OpMUPOBAHHOCTh I'PAXKAAHCKONW MO3MLIMM OOYYaIOLIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IIeCTBa; MPUHATUE TPATUIIMOHHBIX 00IEYeI0BEYECKHX I'YMAaHUCTUYECKUX
U JIEMOKPAaTUYECKUX LICHHOCTEW; TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEpECAX
rpaXkAaHCKOro oOLIeCTBa, y4acTBOBaTh B CaMOYIIPaBICHUHM B 00pa3oBaTeNbHON OpraHU3alluy;
YMEHHE B3aMMO/IEHCTBOBATh C COLIMAIbHBIMM MHCTUTYTaMH B COOTBETCTBUU € UX (DYHKIMAMU U
Ha3HAYECHHUEM; TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKOHN IPaXKAaHCKON MICHTUYHOCTH, NATPHOTHU3MA; LIEHHOCTHOE
OTHOIIEHHE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHHMAM POCCHUICKHX Y4Y€HBIX B 00JacTu
(U3HUKHN U TEXHUKWU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO IOBEIEHHs; CHOCOOHOCTh
OLICHMBATh CHUTYyallMl0 W IPUHUMATh OCO3HAHHBIE PELICHHs, OPHUEHTHUPYSACh Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUYEHOTO; OCO3HAHUE JINYHOTIO
BKJIaJia B IOCTPOEHUE YCTOMUUBOTO OyAyLIero;

4)3cTeTHYECKOIr0 BOCIIUTAHMSI:
JCTETUYECKOE OTHOIIECHHWE K MHpPY, BKIHOYas JCTETUKY HAYYHOIO TBOPYECTBA, IPHUCYLIETO
¢du3nueckoil Hayke;

5)TpynoBoro BocnuTaHmsi:

MHTEPEC K Pa3InYHbIM cepaM MpodhecCHOHATBHON e TEIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (M3MKONH WM TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U
camMo00pa30BaHUIO B 00JIaCTH
(bu3MKK Ha IPOTSHKEHUH BCEH JKU3HU;

6)3K0JI0THYeCKOr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYJIBTYPhl, OCO3HAHUE II100aTHHOTO
XapakTepa SKOJIOrMYECKUX MTPOo0IIeM; IUTAaHUPOBAHNUE U OCYIIIECTBIICHUE JEHCTBHUI B OKpYy Karolen

Cpelle Ha OCHOBE

3HaHUA 1eJiell yCTOWYMBOrO PAa3BUTHUS YEJIOBEYECTBA; pPACIIMPEHHE OIbITa JAESITeIbHOCTU
HKOJIOTMYECKOM HaIllpaBICHHOCTH Ha
OCHOBE MMEIOIITUXCS 3HAHUM 110 (PU3UKE;
7)IIeHHOCTH HAYYHOTO TO3HAHUSA:
c(hOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI (PU3HUECKON HAyKH; OCO3HAHUE IEHHOCTU HAYYHOU J1eATeIbHOCTH, TOTOBHOCTh
B Tpoliecce u3yueHus: GU3UKH OCYIIECTBIATH MPOCKTHYIO U MCCIEA0BATEIbCKYIO JIEATEIHHOCTh
WHJUBHUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPcAJbHbIE yUeOHbIe HelicTBusl. ba3oBble
JIOTHYeCKHUe AeCTBUSA:

CaMOCTOSITENILHO (OPMYIUPOBATh M aKTyalH3UpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE; OINpENEIsITh UM JEITeIbHOCTH, 3aJaBaTb MapaMeTpbl M KPUTEPUH HX
JOCTUKCHHSI; BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3MUECKHX
SBJICHUSX; pa3palaTeiBaTh IUIaH peEIIeHUs MpodJeMbl ¢ Y4YETOM aHanu3a UMEIOUINXCS
MaTepualbHbIX U HEMATEPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATH
COOTBETCTBUE  pE3yJIbTATOB  LENsAM, OLEHUBATh PUCKU TOCIEICTBUA  JI€ATEIBHOCTH;
KOOpIUHUPOBAaTh U  BBINOJNHATH pabOTy B  YCIOBHUSIX peajJbHOr0, BHUPTYAJIbHOTO W
KOMOMHHPOBAaHHOTO B3aUMOJEHMCTBUSA;, pa3BUBAaTh KPEAaTUBHOE MBINUICHHE TPU PEHICHUU
KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibcKue AeiCTBUSA:

BIIQJIETh HAYYHON TEPMHUHOJIOTUEN, KIIFOUEBBIMH MOHATUSIMU U METOJIAMU
(bu3nUYeCcKOil HayKu; BIaIeTh HABBIKAMH yY€OHO-HUCCIIEIOBATEIHCKON M MPOSKTHOM JIeATEITHHOCTH
B 005macTi (U3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbBHOMY IOMCKY METOJIOB
pemieHus 3amad (QU3UYECKOTO COACp)KAHUS, MPUMEHEHUIO DPA3IUYHBIX METOJIOB IO3HAHUS;



BIAJETh BUJAMU JEATEIBHOCTH 110 T[IOJyYEHHIO HOBOI'O 3HAHMs, €ro MHTEepIIpeTaluH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX CUTYalUAX, B TOM YHUCIIE TIPU CO3JJaHUN
y4eOHBIX TPOEKTOB B 00JacTH (U3UKU; BBIABIATH NPUYUHHO-CICACTBEHHBIE CBS3M U
AKTyaJIM3UpOBaTh 3aJady, BbBIABUIaTb THUIIOTC3Y eé PCIICHNA, HAXOAWTb AaprymMeHTbBI JId
JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/laBaTh MapaMeTpbl M KPUTEPUU  PEILCHUs;
AHAJIM3UPOBATH MOJTYYCHHBIC B XOJC PCHICHUA 3aJadyu pE3yJIbTaTbl, KPUTUUCCKHN OLCHHBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCJOBHSX; CTaBUTh M (POPMYJIHNPOBATH
CcOOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON NIEATENHHOCTH, B TOM YHCJE MPU U3YyYEHUH (U3UKHU;
AaBaThb OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATh HpI/IO6peTéHHBII\/'I OIIbIT, YMCTb ICPCHOCHUTD 3HAHHA
no (u3Mke B MPaKTHUECKYIO 00JACTh KU3HEIEATENbHOCTH; YMETh MHTEIPUPOBATh 3HAHUS U3
PAa3HBIX NPECAMCTHBIX 06HaCTeI\/'I; BbIZIBUT'aTh HOBBIC UJICH, IPCJIAaraTh OPUT'MHAJIBHBIC ITIOAXOAbI U
peuicHus; CTaBUTb HpO6JICMBI U 3a71a4u, JOIyCKaroIrue aJIbTCPHATUBHBIC PCIICHUA.
Pabora ¢ undpopmanmeii:

BJaJIeTh HaBBIKAMU IOJIy4eHHUs] MHPOpMalUU (U3HMUECKOTO COJEpkKAaHUS M3 UCTOYHHKOB
pa3HbIX THIIOB, CAaMOCTOSITEIBHO OCYLIECTBIIATH IIOMCK, QHAJINW3, CUCTEMATH3alMI0 W
UHTEPIIPETalMI0 HHPOPMALMK pa3IUYHbIX BHAOB U (OpM MpeACTaBICHMs; OLIEHUBAThH
AOCTOBCPHOCTDH I/IH(l)OpMaI_[I/II/I; HCII0JIB30BaTh CPEACTBA I/IH(bOpMaHI/IOHHBIX 1 KOMMYHUKAaIITHOHHBIX
TEXHOJIOTHI B pP€IICHMM KOTHUTHBHBIX, KOMMYHHUKATHBHLIX W OPraHU3allUOHHBIX 3aJa4y C
coOroiecHNeM TpeOOBaHUN SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MPaBOBBIX M JTUYECKUX HOPM, HOpM HMH(OpPMALMOHHOW O€30macHOCTH; CO37aBaTh TEKCTHI
(bu3nyeckoro coaep:KaHus B pa3lWYHbIX (opmarax ¢ y4éToM Ha3HaueHUs HMHoOpMaluu u
LIEJIEBOM ay TUTOPHHU, BBIOMPAsi ONTUMAJIbHYIO ()OpMY MPEICTABICHUS U BU3YyaIU3allHH.

KoMMmyHukaTHBHBIE yHHBepcaibHblIe y4eOHbIe 1eiiCTBUSA:

OCYILECTBJIATh OOIIEHHE Ha YypoKaXx (U3MKM U BO BHE-yPOUHOW JAEATENbHOCTH;
pacro3HaBaTh MPEeANOChUIKU KOH(DIUKTHBIX CUTYyalHi u CMsr4ath
KOH(IMKTBI; pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUYKY 3PEHUS C UCHOIb30BAHUEM S3bIKOBBIX
CpEACTB; MOHUMATh W MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIAMBHIYaJbHOM paboThI;
BBIOMpATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUH € y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH KaXXJ0ro 4Jjc€Ha KOJUICKTHBA, IMNPUHUMATH LCIIN COBMECTHOH JCATCIIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEUCTBUS MO €€ JOCTH)KEHHUIO: COCTABIATH IUJIaH JICUCTBUM,
pacrpenenaTh poiiv ¢ y46TOM MHEHUN YYaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON paOOTHI;
OIICHUBATh KAa4€CTBO CBOCTO BKJIaJla U KaXXAOI'0 Y4YaCTHHMKAa KOMaH/bI B O6H.[PII>1 pE3YIbTAT I10
p33pa6OTaHHI)IM KpUTCpuAaAM, NpeajiaraTb HOBbIC IIPOCKThLI, OUCHUBATH UACHU C ITO3UIIMH HOBU3HEI,
OpPUT'HHAJIBHOCTH, HpaKTPI‘ICCKOﬁ SHAYMMOCTH; OCYHICCTBJIATL ITO3UTUBHOC CTPATCTHYCCKOC
NOBCACHUC B PA3JIMYHBIX CUTyalludX, MPOSABJIATH TBOPUYCCTBO U BOOGp&)KCHI/Ie, OBITE
MHHUIIUATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YueOHbIe AeicTBUsL. CaMOOpraHu3amus:

CaMOCTOSITEIILHO OCYIICCTBIISATh IMO3HABATEIBHYIO JESATEIBHOCTh B 001IacTH (U3UKH |
aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aauu;
CaMOCTOATCIIBHO COCTAaBJIAThH IUJIaH PCHICHUA paCLIéTHBIX U KAa4YCeCTBCHHBIX 3aJa4, IIJIaH
BBITIOJTHCHHST MPAKTUYECKOW paboOThl ¢ yYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH M MPENOYTCHHIA; 1aBaTh OLIEHKY HOBBIM CUTYAIIHSIM; PACIIUPATH PAMKH Y4eOHOTO
MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; 1eTaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0,
OpaTh Ha ce0s OTBETCTBEHHOCTD 32 PEILICHUE; OLIEHUBATH MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATh



(hOpMHUPOBAHHIO W TIPOSIBJICHUIO SPYAUIMH B 00JaCTH (DU3UKH, MOCTOSHHO IOBBINIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHTyallUsiM, BHOCHTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATh
COOTBETCTBUE pE3YyJbTATOB IICJIIM; BJIaJeTh HABBIKAMHM II03HABATEIBHOW pePICKCHH Kak
OCO3HAaHUs COBepIJ_IaeMBIX HeﬁCTBHﬁ 1 MBICJIUTCJIIBHBIX HpOI.[GCCOB, nux pe?;y.TIBTaTOB u OCHOBaHI/If/'I;
UCIIOJIb30BaTh MPUEMBI peIEKCUH ISl OLUEHKU CUTyallud, BbIOOpa BEPHOTO pELICHUS; YMETh
OIICHUBATh PUCKH M CBOEBPEMEHHO NIPHUHUMATh PEIICHHSI 110 MX CHIYKCHUIO; TPUHUMATh MOTHBBI
Y apTyMEHTHI IPYTUX MPHU aHAIIM3€ PE3yJIbTaTOB ACITEIbHOCTH; IPUHUMATh ce0sl, TOHUMAasi CBOU
HEIOCTAaTKU U JOCTOMHCTBA; IIPUHUMATh MOTHUBEI U apI'yMEHTEL APYTUX [P aHAIU3€E PE3YILTAaTOB
JeSTeNIbHOCTH;, IPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B nporiecce 10oCTHXEHHS TUMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS MPOTPAMMBI 110 (hU3UKE ISt
YPOBHSI CPEIHET0 00IIero o0pa3oBaHUs y OOYYArOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEATOIaralonui coOpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIMOHATBLHOE COCTOSHUE,
BUJICTh HAIMIPABIICHUS PA3BUTHUS COOCTBEHHOW 3MOIMOHATIBHON Cepbl, OBITh YBEPEHHBIM B cele;
CaMOpPETYJIMPOBAHMSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJICHUE, CIIOCOOHOCTh AJaNTUPOBATHCS K SMOIMOHAIHHBIM W3MEHEHHSM M TPOSIBIISATH
THOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPCHHEH MOTHBAIMH, BKJIIOYAIONICH CTpeMJICHHE K
JOCTIDKEHHIO TIeNTH U YCIeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE NIEHCTBOBATH MCXOMS W3
CBOMX BO3MOXXHOCTEH; OJMIIaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YIUTHIBAT €TO TIPH OCYIIECTBICHUN OOIIEHHSI, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKMBAHUIO; COITUATLHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS C
JIPYTHMH JTIOABMU, 3a00THTHCS, TPOSBIISATH HHTEPEC M pa3pemiaTh KOHQIHKTHL.

IMPEAMETHBIE PE3YJIBTATHI

K koniy obyuenus B 10 kjacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaThb C(POPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojib U MecTO (U3UKH B (HOPMHPOBAHUH COBPEMEHHOMN
Hay4YHOW KAapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOU
NESTeNbHOCTH JIIOJIeH; YYUTHIBATh TPAHUIIBI MPUMEHEHUS H3yUYEHHBIX (U3NYECKUX MOJeINeH:
MaTepuagbHas TOYKa, MHEpLHUaIbHAs CUCTEMa OTCUYETA, aOCOJIIOTHO TBEPAOE TEJO, UJICATbHbBIN
ra3, MOJIEJIM CTPOEHUs I'a30B, )KUJIKOCTEW U TBEPABIX TeEJl, TOYCHHBIN ICKTPUUECKUN 3apsij NpU
peteHnu GU3NYECKUX 3a7a4;

pacmno3HaBath (pU3MYECKHe SIBICHUS (TIPOIECCH) M OOBSCHITH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIAPHO-KUHETUYECKOM TEOPUM CTPOECHMS BEIIECTBA U BJIEKTPOJUHAMMKU:
paBHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJMHEHHOE JBIKEHHE, CBOOOJIHOE TMaJCHUE TeT,
JIBMKEHUE TT0 OKPY)KHOCTH, HHEPIIHS, B3auMoJieicTBrE Tel, TudQy3us, OpOyHOBCKOE JBUKEHUE,
CTPOCHUE XUAKOCTEH U TBEPABIX TEN, N3MEHEHHE 00bEMA TeJ NMPHU HarpeBaHUH (OXJIAXKICHUH),
TEIJIOBOE pPABHOBECHE, HWCMAPEHUE, KOHJACHCALMs, IUIaBICHUE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, OBBIIICHNUE JIABJICHUS ra3a MNPy €ro HarpeBaHUM B 3aKPBITOM COCYE, CBS3b
MEXIy MapaMeTpaMu COCTOSHMS ra3a B H30IPOLIECCaX, DJIEKTpU3alUsl Tel, B3aUMOJACICTBUE
3aps0B; OMUCHIBATh MEXaHMUECKOE JBIKEHUE, UCTIONB3Ys PU3NYECKUE BEIMYMHBI: KOOPIUHATA,
MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIA, UMIYJbC Tejla, KHHEeTHYeCKas



SHEprusi, MOTEHLHUaJIbHas HHEpPrusi, MeXaHuyeckas paboTa, MEXaHUYECKas MOIIHOCTh; IPHU
OIMHMCaHUU MPABUIILHO TPAKTOBATH (U3UUYECKUIN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS
W eAVHUIIbI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMU; ONUCHIBATh U3yUEHHbIE TEIIOBBIE CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUSI, UCIIOIb3YS
¢u3nyeckue BENUYMHBL: JaBJICHHE Tra3za, TEMIepaTrypa, CpEeAHsAs KUHETHYecKas JHEprus
XaOTUYECKOTO JIBUYKEHUS MOJIEKYJ, CPEJIHEKBaJpaTUUYHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI HEprusi, pabora raza, KO3(QQUIMEHT MOJE3HOro ACHCTBHUS TEIIOBOTO
JBUTATENIS; IPU OMMCAHUM NPAaBUIILHO TPAKTOBATh (GU3UUYECKUN CMBICI UCIOJIB3YEMBIX BEJTUYHH,
uX O0O03HAUeHUS M €IMHUIBL, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DHU3HUECKYIO
BEJIMYUHY C IPYTMMHU BEIMYMHAM; ONUCHIBATh U3yUYECHHbIE SJIEKTPUUECKHUE CBOIMCTBA BEIIECTBA U
AJIEKTPUUYECKUE SIBICHUS (IIPOLECChI), UCTIONB3Ys (PU3NYECKHE BETMUUHBI: JICKTPUUECKHNA 3apsij,
ANEKTPUYECKOE T10J1€, HAIPSKEHHOCTD 10J1s, IOTEHIMAJ, Pa3HOCTh NOTEHLIMAJIOB; IIPU OIIMCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIB3YEMBIX BEIWYUH, UX OOO3HAYCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTHMHU
BEJIMUYMHAMU; aHATTU3UPOBATh (DU3HUECKHUE IPOLECCHI U SIBJICHUS, HCTIONb3Ysl (PU3NUECKHe 3aKOHBI
Y IPUHIUIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKON SHEepPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, MPUHIUI CYNEPIIO3UIIMN CHII, TIPUHIUIT
paBHOMpPABUS WHEPLHUAIBHBIX CUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CpPEAHEM KHUHETUYECKOM SHEPruu TEIIOBOTO JBUKCHHS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEpBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AJEKTPUYECKOr0 3apsja, 3akoH KyoHa, npu 3ToM pa3innyaTth CIOBECHYIO (POPMYJIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbl, 00JIaCTH) MPUMEHUMOCTH; OOBSACHATH
OCHOBHBIE MPHUHLMIIBI JACUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iuyaTh
yCIJIOBUS UX 0€30[1aCHOTO UCTIOIb30BaHUS B IOBCEAHEBHOMN JKM3HU; BBIIIOIHATH SKCIIEPUMEHTHI 110
WCCIICIOBAaHUIO (DM3MYECKHX SIBICHUH M TPOLECCOB C MCIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MepeHul, npu 3ToM (HopMyIUPOBaTh MpoOIeMy/3a/1ady U TUIIOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYAOBaHUs, MPOBOIUTH OMBIT U (OPMYIHPOBATH
BBIBOJIBI; OCYIIECTBIISITh MpPsIMbIE M KOCBEHHBIE M3MEpPEHUS (PU3UYECKUX BEIMYUH, MPH ITOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO0 HM3MEpPEHHMs W HCIOJIb30BAaTh HM3BECTHBIE METOJbI OLIEHKU
MOTPELIHOCTEH HM3MEpPEHHIi; MCCIe0BaTh 3aBUCUMOCTH MEXIy (DU3NYECKMMU BEIUYMHAMHU C
HCIOJIb30BAaHUEM NPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBaTh YCTAHOBKY, (PUKCHPOBATH
Pe3yJIbTaThl MOTYUYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEIUYMH B BUIE TaOIHIl U TpaduKOB, /1e1aTh
BBIBOJIBI 10 pe3yjbTaTaM HCCIENOBaHMs; coOM0AaTh mpaBuia Oe30macHoro TpyJaa Mpu
MIPOBEJICHUH HCCIIEIOBAaHUI B paMKax y4eOHOro 3KCHEPHUMEHTa, y4eOHO-UCCIeI0BATEIbCKON U
MIPOEKTHOM JAESITETbHOCTH C HCIIOJIb30BAHMEM H3MEpPUTENIbHBIX YCTPOHCTB U JaOOPaTOPHOTO
000pyI0BaHUS; peIIaTh pacyETHhIC 33a4M C SBHO 33JaHHOHN (hU3MYECKON MOJEIBIO, UCTIONb3YS
¢u3nveckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBHS 33aJjaui BHIOMPATh (PU3NUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BETUYMHBI U (HOPMYIIBI, HEOOXOAWMBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PAcUEThl M OIIEHWBATh PEAIbHOCTh TMOIYYEHHOTO 3Ha4eHUsI (PU3NUYECKON BETMUNHBL;
pemarh KayeCTBEHHbIE 3a/Jayd: BBICTpaMBaTh JIOTMYECKH HENPOTUBOPEUYUBYIO LIEMOYKY
paccyXJIeHUi ¢ Oopoi Ha U3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (U3UYECKUE SIBJICHUS;
MCTIONIL30BATh MPHU PEIICHUN YYEOHBIX 3a]1a4 COBpEMEHHBIC HH(OPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYpUPOBAHUsS, WHTEPIPETAIMM W TMPEACTABICHUS Y4eOHOH W Hay4dHO-
MOMyJIsIpHOI HH(GOPMaLIUK, TOTYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH
MoJIy4aeMyto HHQOpMAIMIO; TPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-



(U3MKOB B pa3BUTHE HAYKH, 00BSCHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTH; MCMOIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3UMKE B MOBCEJHEBHON XHU3HM IS
obecrieyeHus: 6€30MacCHOCTH MPHU 0OpalLeHUH ¢ TPUOOPaMU U TEXHUYECKHUMHU yCTPOHCTBAMH, AJIs
COXPAHEHUS 370POBbs U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAIOIIeH cpeie;
paboTaTh B TpyIIE C BHINOJHEHHEM pA3JIMYHBIX COLMAJIBHBIX POJeH, MIaHUPOBaTh paboTy
IpyONbl, palUOHAIBHO pacHpeneisTh OOS3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTYyalUsX, aJeKBAaTHO OLEHUBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TPYMIBI B
pelieHre paccMaTpuBaeMon IPOOIEMBI.

K koniy obyudenus B 11 kJjacce npeiMeTHbIE pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTD Y OOYJAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh Ha MpPHUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOW KApTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B NMPAKTUYECKOU
NEeSTeIbHOCTH JIIOJIeH, LENOCTHOCTh M €IMHCTBO (DM3MUECKON KAapTHUHBI MHpA; YUUTHIBATH
I'PaHMILIbI IPUMEHEHUS N3YUYEHHBIX (QU3UUYECKUX MOEJCH: TOUEUHBIN IEKTPUUECKUM 3apaf, JIyd
CBETa, TOYEUHBI MCTOYHHUK CBETA, siIEPHAs MOJEINb aTOMa, HyKJIOHHAs MOJENIb aTOMHOIO siapa
NP pelIeHnH (GU3NICCKUX 3aJ1a4; pacro3HaBaTh (GU3NUYECKUE SIBICHUS (ITPOLIECCHI) U OOBSICHATH
UX Ha OCHOBE 3aKOHOB 3JICKTPOJAMHAMMKH M KBAHTOBOM (DU3UKU: IEKTPUUECKasi IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICHCTBHUS TOKA, B3aMMOJIECHCTBHE MarHUTOB,
JJIEKTPOMArHUTHAs WHAYKIUS, ICWCTBUE MAarHUTHOTO TIOJS HA TPOBOAHUK C TOKOM U
JIBYDKYILUICS 3apsi], 2JICKTPOMAarHUTHBIE KOJI€OaHHs U BOJIHBI, IPSIMOJIMHEHHOE PaclpoCTpaHeHHE
CBETa, OTpaXEHUE, peIoMIIeHUe, HHTep(epeHIns, TUPPaKIUs U MOJIIPU3ALUs CBETa, JUCIIEPCUs
cBeta, (Qorosnexrpuueckuii 3pdext (horodrdhdexT), cBeToBoe naBICHHE, BO3HUKHOBEHHUE
JMHEHYaToro CIeKTpa aromMa BOJIOpPOJA, €CTECTBEHHas M MCKYCCTBEHHAas pPaJlOAaKTHBHOCTD;
ONUCHIBATh HW3yUEHHbIC CBOWCTBA BEILECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTHUYECKHUE,
NEKTPUUYECKYIO MPOBOJUMOCTb PA3IMYHBIX CPEA) M AJIEKTPOMArHUTHbIE SIBJIEHUS (TIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEIMYMHBL: DJICKTPUYECKUH 3apsyl, CuUjia TOKa, JJIEKTPUUYECKOE
HanpspKeHUE, 3JEKTPUYECKOEe COIIPOTUBIICHUE, PA3HOCTh MOTEHIIUAIOB, JIEKTPOABHKYLIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO IMouis, cuja Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KATyIIKH, SHEPrusi AJIEKTPUYECKOr0 W MArHUTHOIO TOJeH, MepuoJ M 4YacToTa KojeOaHuM B
K0J1e0aTeJIbHOM KOHTYpE, 3apsil U CHJIa TOKa B MPOILECCE TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (pOKycHOE pacCTOSIHME W ONTHYECKas CWia JIMH3bI, MPU ONUCAHUHM IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIONB3YEMBIX BEIMYHMH, MX OOO3HAUCHHS W CIUHHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUMHY C JPYTMMH BETUYUHAMU;

ONKCHIBATh HM3YYCHHbIC KBAHTOBHIC SBJICHHSA U TPOLECCH, HCHOIB3YS (U3NIECKHE
BEJIMUMHBIL: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs U
UMIyJbC (POTOHA, TEPHOJ MOTypacnaia, SHEPrusl CBA3U aTOMHBIX si7Iep, IPU ONMCAaHUH TPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIONb3YEMbIX BEIMYMH, MX OOO3HAUEHHs M EJUHULIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMH BEITUUYMHAMH,
BBIUUCIIATH 3HAUCHHE (PU3UUECKOI BETMUMHBI; aHATU3UPOBATH (PU3HUUECKUE MTPOLIECCHI U SIBIICHUS,
UCHONb3ysd (U3MYECKUE 3aKOHbI W NPUHIMIBEL 3akoH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U
NapajyieIbHOrO0 COeIMHEHUs MPOBOJHUKOB, 3aKoH JDxoymns—JleHna, 3aKoH 3J1€KTPOMarHUTHOU
MHAYKIHUH, 3aKOH TPSIMOJIMHEHHOTO pacipoCTpaHEHHs CBETa, 3aKOHBI OTPa)KEHHUSI CBETA, 3aKOHbI
MIpPEeIOMIIEHUsI CBETa, ypaBHeHHE ODUHIITEHHa sl GoTodPdeKTa, 3aKOH COXpaHEHUS! DHEPIUH,
3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXPAHEHHs 3JEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUSs



MaccoOBOT'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJroaKTUBHOIO pacmaja, Mpu 3TOM pa3indarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKCHHE W YCIOBHs (TPaHUIIBI,
00J1acTH) TPUMEHHMOCTH; OIPEIENATh HAlpaBlIEHUE BEKTOpAa HWHIYKIIMA MarHUTHOTO IOJIs
IIpOBOAHHKA C TOKOM, CHIJIbI AMnepa 1 CHUJIIBI HopeHua; CTPOUTH U OIIMCBIBATH I/1306pa)KCHI/I€,
CO3JIaBaeMO€ TIOCKUM 3€PKaJIOM, TOHKOH JIMH30M; BBITTOJIHATH SKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO
(1)I/I3I/I'-I€CKI/IX SIBJICHUU U MponeCcCoOB € UCIIOJIb30BAHUCM NPSAMBIX U KOCBCHHBIX H3M€peHHI71: npu
3ToM (opMyIHUpoBaTh MpoOJIeMy/3aady W THUIOTE3y Yy4eOHOTO SKCIEepHMEeHTa, coOupaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pyAOBaHUS, MPOBOAUTH OMBIT U (OPMYJIUPOBATH BBIBOIbI;
OCYHICCTBJIATL IMPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, IIPpHU 3TOM BBI6I/IpaTI)
ONTUMAJBHBIA CITOCOO0 M3MEPEHHS U UCIOIB30BaTh W3BECTHBIE METOJBI OLIEHKH MOTPEITHOCTEN
HBMCpeHHﬁ; ucciaecagoBaTb 3aBUCHUMOCTU (I)I/ISI/I‘-IGCKI/IX BCJIIMYUH C HCHOJB30BAHUCM IPSIMBIX
U3MEPEeHU: MpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATh pPE3yJibTaThl IOJyYEHHON
3aBUCUMOCTHN (I)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BUJIC TaGJII/II_I )41 Fpa(I)I/IKOB, ACJIaTh BBIBOJBI 110 PC3yJIbTaTaM
WCCIIeIOBaHMs; COO0aTh IMpaBuia O€30IacHOTO TpyJa IpU MPOBEACHUM HCCIEIOBAaHUN B
paMKax y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-HUCCIIEOBATEIBLCKOW M MPOCKTHOM JICSTEIBHOCTH C
WCIOJIB30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB W JITA0OpaTOPHOTO OO0OpYJOBaHHS, pelIaTh
pacu€THbIC 3a/la4M C SBHO 3aJIaHHON (PU3UYECKO MOJEIbIO, HCIONb3Ys (PH3MUECKUE 3aKOHBI U
MPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHUsS 3a/layd BBIOMpATh (DU3MYECKYIO MOJEINb, BBLICISTH
¢dusnveckre BeIMYUHBI U (HOPMYJIIBI, HEOOXOIUMBIC IJisi €€ PEelICHUs, POBOJUTh Pacu€Thl U
OICHUBATh PCAJIbHOCTH IMMOJYYCHHOI'O 3HAYCHHA (1)I/I3I/I'~I€CKOI\/JI BCJIIMYUHBI; PCIIAaTh KAUYCCTBCHHBIC
3a/a4d: BBICTPAaMBaTh JIOTHYECKH HEIPOTHMBOPEYMBYIO LENOYKY PACCYKICHUM C ONOpPOM Ha
HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U C];)I/ISI/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIB30BAaTh IPU PCIICHUN y‘-IC6HBIX 3aa4 COBpCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTUHU
JUI TIOUCKA, CTPYKTypUpPOBaHHs, WHTEPHpPETallMd M MpeICTaBIeHUs Y4eOHOW W HaydHO-
MIOTYJIIPHOIM MH(POPMALIH, TIOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATM3UPOBAThH
MoJTy9aeMyto WH(GOPMAIINIO; OOBSICHITh MPUHITUTIBI IEHCTBUS MAIINH, IPUOOPOB M TEXHUIESCKHIX
YCTPOMCTB, pa3inyaTh YCJIOBHUS HX OE30MACHOTO HCIIOJIb30BAaHUS B IOBCEIHEBHOW KH3HH,
MPUBOIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA; UCIIOJIh30BATh
TEOPETUYCCKHUE 3HAHUS TI0 (PU3KKE B MMOBCETHEBHOM KU3HU I 0oOecrieueHusl 0€30IaCHOCTH MPH
oOpalieHuu ¢ TPUOOpPaMU U TEXHHUUYCCKUMH YCTPOWCTBAMH, JUIS COXPAHEHUS 310POBbS U
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJCHUS B OKpYKAalolIel cpeze; paboTaTth B TpYyIIE ¢
BBITTOJIHEHUEM DAa3JIMYHBIX COIHAIBHBIX POJICH, IUIAHHUPOBATh Pa0OTy TPYIIIbI, PALMOHAIBHO
pacupeaciiaTb 00SI3aHHOCTH U IUTAaHUPOBATh ACATCIBHOCTL B HCECTAHAAPTHBIX CHUTyalUAX,
aJICKBATHO OLICHMBATHh BKJIAJ Ka)KJIOTO M3 YYAaCTHUKOB IPYMNIBI B PELICHUE PAacCMaTPUBAEMOM
POOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungpposnie)
Ne i/m o0pa3oBaTe/bHbIC
NpoOrpamMmbl Beero Kontpoabusie  IIpakTnyeckue
padoThI padoThI pecypest
Pa3znen 1.OU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bub6mmorexa [JOK
1.1 ®u3ukKa 1 METOAbI HAYYHOI'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pazneny 2
Paznea 2.MEXAHUKA
bu6nmoreka [IOK
2.1 Kunhemaruka 5 https://m.edsoo.ru/7f41bf72
bubmuoreka [{JOK
2.2 Apmamuxa ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pasneny 18
Pa3znen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 9 1 bubnuoreka [IOK

Teopun

https://m.edsoo.ru/7f41bf72
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bu6mmoreka [IOK

3.2 OCHOBBI TEpPMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSIHHSI BEIIECTBA. bu6nunoreka [JOK
3.3 da30BbIC IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4.9JIEKTPOJUHAMHUKA
bu6mmorekxa [{OK
41 JmexTpoCTaTHKa 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYecKuii TOK. TOKH B bubnmnorexa [JOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KIACC

KosanvecTBo yacos JIEKTPOHHbIE
No i/ HaumeHoBaHue pa3/iesioB U TeM (un¢posnie)
[
e NporpamMmsl Beero Koutposibubie  [pakTuueckme | ©0Pa3oBaTelbHble
padoThI pPadoThI pecypebt
Paznen 1.2JIEKTPOAUHAMHUKA
MarnutHoe nosie. DJ1eKTpoOMarHuTHas bubnnorexa [IOK
11 WHY KIS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
MexaHn4ecKHe U 3J1EKTPOMAarHUTHbBIE bubnnorexa [JOK
2.1 Kosie0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4eCcKue U 3JIEKTPOMarHuTHbIE bubmuorexa [JOK
2.2 BOJIHBI 5 1 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onrruxa 10 3 https://m.eds00.ru/741c97c
Uroro no pazneny 24

Pasnea 3.0CHOBBI CIIETIUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH

OCHOBBI cieUaNbHON TEOPUHU bu6nmoreka [JOK
3.1 OTHOCHUTEIBHOCTH 4 ! https://m.edsoo.ru/7f41c97c
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
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
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
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
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
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
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

Pa3znea 4 KBAHTOBAS ®U3UKA

4.1 DJIEMEHTbI KBAHTOBOW ONTHKU 6 BH§HHOTeKa LOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
43 AATOMIOC 5/p0 > hﬁgg;?g;;i?u%ilcg?c
Hroro no pasneny 15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKU

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKHU 7 hgpﬂg}ﬁﬁfi{oigu%ﬁf A1097c
Hroro no pasneny 7
Pazaen 6.OBOBILIAIOIIEE IIOBTOPEHUE

6.1 Obobmarowmee nosToperme 4 hﬁgfﬁﬁfgﬁﬂ?ﬁucgn
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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