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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHETO OOIIETro
oOpa3oBaHusl pa3paboTaHa HA OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeIbHON MpOrpaMmbl, mpeacTaBieHHbIX B DT'OC
COOQO, a Takxe c yu€toM (QeaepaibHON paboyel MporpaMMbl BOCIUTAHUS U
KOHLENIIUK ITpenojaBanus yueOHoro npeamera «dusuka» B 00pazoBaTEIbHBIX
opranu3amusax  Poccuiickonn ~— dDepepanuu,  peaqu3yrOlIUX  OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTPAMMBI.

Copnepxanue mporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpPMUpPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOywaromuxcs 10-11 kiaccoB mnpu
oOy4eHHUH 170:¢ busnke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIEATEbHOCTHOrO mnojxona. [Iporpamma no (usmke COOTBETCTBYET
tpeboBanusiMm GI'OC COO K mIaHUPYyEeMBIM JUYHOCTHBIM, MPEAMETHBIM U
MeTaIpeAMETHBIM pe3yJbTaTaM 00yUYEeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3ani  MEXMPEIMETHBIX CBsi3el (U3UKKM C €CTeCTBEHHO-HAYYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell omnpeaensioTcss OCHOBHBIE LIENU H3Y4YEHUs
(Gbu3MKKN HA YPOBHE CPEHEro 001Iero o0pa3oBaHus, INIAHUPYEMbIE Pe3yIbTaThl
OCBOCHHMSI Kypca (DU3UKH: JUYHOCTHBIE, METalpeJMETHbIE, MpeaMETHbIe (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE pPE3YyJbTaThl OCBOEHUS Kypca (Pu3nku Ha 0a30BOM

YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJILTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mo rogaMm oOy4eHwus.

duzrka Kak Hayka O HauOoiyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBe y4dyeOHOro MpeaMeTa B LIKOJE, BHOCUT CYIIECTBEHHBI BKIaa B
cucteMy 3HaHuMi 00 okpyxawomeMm wmupe. IkoapHBIN Kypc OGu3NKH —
CUCTEMOOOpPA3yOUMi  JJIsl €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHbI JIeKaT B OCHOBE IPOIIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Ouosioruei, pusznueckoit reorpadueit U acTpoHOMHEH.
Hcnonp30BaHne M akTUBHOE NpPHUMEHEHHE (PU3UUECKUX 3HAHUI Omperenser
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe DHEPreTHKH,
TPaHCIIOPTa, OCBOCHMSI KOCMOCA, MOJIYYEHUSI HOBBIX MaTE€pUaJIOB C 3aJlaHHBIMU
cBoiicTBaMH H JApyrux. W3yueHue QU3NKU BHOCUT OCHOBHOM BKJIAJI B
(bopMHpOBaHHE ECTECTBEHHO-HAYYHOM KApTUHBI MHpa OO0y4arolluxcs, B
dbopMHpOBaHUE YMEHHMM TPUMEHSATh HAy4YHBIM METOJl TO3HAHUS MPHU
BBITIOJTHEHUH UMH YU4€OHBIX UCCIIEI0OBaHUN.



B ocHOBYy Kkypca ¢u3uku [Uisi YpOBHsI CpedHEro oOIiero odpa3oBaHUs
MOJIOKEH PSA HMAEH, KOTOpPhIE MOXKHO paccMaTpHBaTh KaK MPUHLUIIBI €ro
OCTPOCHHMUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JOTUYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pas3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuszayuu. B cooTBeTCTBUU € HeWl maTepuan Kypca (U3HUKH
o0ObeUHEH BOKpYr ¢u3nueckux Teopuil. Beaymmum B Kypce sBisieTcs
(dbopMupOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoes cymanumapuzayuu. EE€ peanuzanus NpeaIonaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO MOTEHIMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSA3H Pa3BUTHUS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a TaKXe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH UM SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaonou Hanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IOMPOKUM KPYrOM TEXHHYECKMX M  TEXHOJIOTMYECKHUX
MPUWIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MNOCPEACTBOM BBEJIECHUS 3JIEMEHTOB
collepKaHMs, MOCBALIEHHBIX 3KOJOTMYECKUM IMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a TakkKe 00CYXKIEeHUs
npoOsieM  palMoOHAIILHOTO  MNPUPOJAOIONB30BAHUA M IKOJOTHYECKON
0€30I1aCHOCTH.

CrepKHEBBIMH JIEMEHTAMU Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus ABISIOTCS (u3nueckue Teopuu (GopMuUpoOBaHUE MPEICTABICHHUHI O
CTPYKTYpe MOCTPOECHUSI PUZNUYECKON TEOPHUH, pOJIN (PYHIAMEHTAIBHBIX 3aKOHOB
M TPUHLMIOB B COBPEMEHHBIX MPEJICTABICHUAX O NPHUPOAE, TIPaHUIAX
OPUMEHUMOCTH TEOPHUM, Il OIHCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-JeSATENIbHOCTHBIM TOJIX0J B Kypce (U3UKH peanu3yercs
MpexXJae BCEro 3a CYET OpraHu3aluy HKCIEPUMEHTAJIBHON NeATeIbHOCTH
oOyuaroruxcst. st 6a3oBoro ypoBHS Kypca (DU3UKH — 3TO HCIOJIB30BaHUE
CUCTEMBI ()POHTANILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOPATOPHBIX
paboT, KOTOopble B Tporpamme mo (usuke OObEIWHEHBI B OOUIUN CIUCOK
YUEHHYECKUX MPAKTUYECKUX paboT. BelneneHne B yKa3aHHOM II€pEeYHE
71a00paTOPHBIX padOT, MPOBOAUMBIX JJISi KOHTPOJISL M OIICHKH, OCYIIECTBIISAETCS
y4yacTHUKaMU 00pa30BaTEIbHOrO Mpolecca HCXOAd M3  0cOoOEHHOCTEH
IUIAHUPOBAHMSI U OCHallleHHUs KaOuHera ¢usuku. Ilpu sTom obecrneunBaeTcs
OBJIaZIcHHE OOYYaIOIMMUCS YMEHHUSIMH MPOBOAMTH KOCBEHHBIE H3MEpPEHUS,



UCCJIEIOBaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHWE yIENsSeTCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3agad. [Ipu sToM amst pacu€THBIX 3a/1a4 IPUOPHUTETOM SIBISIOTCS 3a/1a4U C SIBHO
3aJlaHHON  (U3UYECKOM MOJIENbIO, TO3BOJISIONINE TPUMEHSTh W3yUYCHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jenia Kypca, Tak U UHTErpupys
3HaHHWS W3 pa3HBIX pasnenoB. [l KadyecTBEHHBIX 3aJa4 MPUOPUTETOM
SBJISTFOTCSL  3aJaHUSl Ha OOBSICHEHWE TMPOTCKAaHWUS (U3MUCCKUX SBJICHUN U
MIPOIIECCOB B OKPYKAIOIIEH XKU3HH, TpeOyronue BpiOopa (GU3HMUECKOW MOJIETH
JUISL CUTYally TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBUU C TpeOOBAHUSIMU Or'ocC COO K
MaTepPHAIbHO-TEXHUUYECKOMY OO0ECIeYeHHI0 y4eOHOro mpoiecca 0a30BbIi
ypOBEHb Kypca (DM3MKU Ha YPOBHE CpEIHEr0o OoOHero oOpa3oBaHUsS HOJKEH
U3y4yaThCsi B YCJIOBHSX MPEAMETHOro KaOuHeTa (U3UKKA WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAYyYHOro IMKia. B
kabuHeTe (HU3MKHU JOJDKHO OBITHh HE0OXOoauMoe jJabopaTopHoe 000pYI0BaHHE
JUTS  BBITIOJIHCHMSI yKa3aHHBIX B TMporpaMMe 1O (QU3NKE YUYECHHICCKUX
MPaKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHcTpaliuoHHoe obOopyaoBaHue GOPMUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHHMAJIBHOW JOCTaTOYHOCTH M O00ECTeUYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TpOrpaMMme IO (PH3MKE KIFOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHUH W TMPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHOoe 00OpyAOBaHHE IJIsi YUYEHWUYECKHX MPAKTUICCKUX pPadOT
dbopmupyeTcsi B BUAE TEMAaTUYECKUX KOMIUJIEKTOB M O0ECIIEUMBAETCS B pacuéTe
OHOTO KOMIUIEKTa Ha JByX OOyd4arommxcs. TeMaTH4eCKHe KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBaHUS JOHKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
HCITOJIb30BAaHUY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHUJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMU LEJIIMU U3y4€eHUsI PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

e (QopMupoBaHue HMHTEpEca W CTPEMJICHHsI OOYyYalOUUXCS K HAyYHOMY
U3YYCHHUIO MPHUPOJBI, PA3BUTHE MX HHTEIUICKTyaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJI€ TIO3HAHUSA U
(GopMupOBaHHE UCCIEIOBATEIBCKOTO OTHOIICHUS K OKPY’KaIOIUM
SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3YyUCHHS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;



dbopMupoBaHUE yMEHUN OOBACHITH SBJICHUS C HCIOJIb30BAHUEM
(bU3UYECKNX 3HAHUW U HAYYHBIX JI0Ka3aTebCTB;

dbopMHpoBaHUE MPEACTABICHUN O posid (PU3MKH I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHHM.

JlocTikeHre dTUX 1eNiei 00eCIeYMBAETCS PEIICHUEM CIICTYIONTUX 3aa4 B
mpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETo 00111ero 00pa3oBaHus:

NpUOOpEeTeHNE  CHCTEMbl  3HaHMW 00  o0mux  (PU3HYECKUX
3aKOHOMEPHOCTAX,  3aKOHax, TEOpHUsX, BKJIOYAas  MEXAaHUKY,
MOJICKYJIIPHYIO (HU3HKY, AJIEKTPOJWHAMUKY, KBAHTOBYIO (H3UKY H
AJIEMEHTHI acCTPOPU3UKH;

dbopMupoBaHUEe YMEHUW TPUMEHSATH TEOPETHUYCCKUE 3HAHWS IS
0o0bsicHEHUsS (U3MYECKUX SBJICHUW B NPHUPOJAE W JUIS TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOMN
dbu3nYecKor MOJIEINbI0, 3a7a4, MOAPa3yMEBAIOLIUX CaMOCTOSATEIIHHOE
co3/laHue (PU3HIECKON MOJIEIH, aJICKBATHOW YCIIOBUSIM 33J1auH;
MOHMMaHUEe (PUBHYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUECKUX
YCTPONUCTB W  TEXHOJOTMYECKHUX IIPOIECCOB, HX BIMSHUS Ha
OKPYXaIOUIYIO Cpeay;

OBJIQJICHUE METOJIaMHU CaAaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TIPOBEICHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEpIIpeTalny nH(opMaIu,
ONPENETIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3JIaHHuE YCIIOBUM JUTSE pa3BUTHUA YMEHUH
MPOEKTHO-UCCIIEI0OBATEIbCKON, TBOPUECKOU JIESITETbHOCTH.

Ha m3ydenue ¢usuku (6a30BBIi yPOBEHb) HAa YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/IelNI0),
B 11 kiacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipenmaraemerii B mporpamMme mo (uU3uKe IMepedeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PabOT SBIAECTCS PEKOMEHIOBAHHBIM, YUYWUTEIh JEJIacT BBIOOP
MPOBEICHMS J1a0OPaTOPHBIX pPAa0OT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.



COIAEPXAHUE OBYUYEHUA
10 KJTACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®dusuka — Hayka o npupoze. HayuHnble METOabI ITO3HAHUS OKPYKAIOLIErO
mupa. Ponp 3KcnepuMeHTa W TEOpUM B MPOLECCE MMO3HAHUS MNPUPOJBL.
DOKCnepUMEHT B QU3HKE.

MopnenupoBanue (pU3MUECKUX SIBJIEHUH U npolieccoB. HayuHble rumnoressl.
dusnyueckre 3aKOHbI M TEOPUHU. ['paHUIBI NPUMEHUMOCTH (DU3NYECKUX
3aKOHOB. [ IprHIIUI COOTBETCTBUS.

Ponb 1 mecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOUN KapTHUHBI
MHpPA, B TPAKTUUYECKOHN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBbIe W LUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cuctema orcuéra. Tpaekropusi.

[Tepemerienune, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepHalbHON TOYKH, UX MPOEKIHMH Ha OCH CUCTEMbI KOOpJWHAT.
Ciio)xeHue nepemMeneHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHENWHOE aBUkeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U IEPEMEIICHUS
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOoaHOe nazieHue. Y CKOpeHre CBOOOHOIO MaJICHUS.

KpuBonunennoe paBrkeHue. [IBHKEHME MATEpUAIIBHOW TOYKH IO
OKPY>KHOCTH C IIOCTOSSHHOW [0 MOJYJII0 CKOPOCTBbIO. YTJOBas CKOPOCTb,
nuHelHas ckopocth. [lepuon u ywactora oOpamienus. l{eHTpocTpemuTensHoe
YCKOpPEHHUE.

TexHudyeckre yCTpOHUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUJAOMETP,
JIBUKEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE MTepeJavn.

Jlemoncmpayuu

Mognenb CUCTEMBI oTcuéra, WJUTIOCTpaLUs KMHEMATUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeobpazoBaHKe NBUAKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAaHU3MOB.



[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBWKEHUs Tenna, OPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsl.

Hamnpapienue CKOpoCcTH IpHu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydyenne HEpaBHOMEPHOTO JBUXKEHUS C LEIbI0  ONpEAeseHUs
MIHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOMIEHUS MEXAY IMyTSAMH, MPONUIECHHBIMU TEIOM 3a
NOCJIEIOBATENbHBIE PAaBHBIE MPOMEKYTKHM BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHON CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHnne NBUKEHUS IAPUKA B BI3KOM )KUAKOCTH.

N3ydenue nBuxkeHus Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutensHOCcTH ['amunes.  IlepBelid  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHomn cyneprno3uuuu cwi. BrTopoil 3akoH
HeroToHa s wmarepuanbHOM TOYKW. Tperud 3akoH HproToHa s
MaTepUaIbHbIX TOUEK.

3akoH BcemupHOro taroteHus. Cuna Tsokectd. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buabl Tpenus (Mokosi, CKoJibxkeHUs, kadueHus). Cuna TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIbXEHUS U cuiia TpeHus mokost. Kosdduument
Tpenus. Cuia COnpOTUBIIEHUS MPU JABUKEHUU Tela B KUIKOCTH WUIIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIIBHO OCH BpaumieHus. [liedo cuibl. YcioBus
paBHOBECUS TBEPAOTIO TEIA.

TexHu4yeckre yCcTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHE: MOJLIUITHUKH,
JBI>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne uHepUUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOMINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CioxxeHue cuil.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT JAedopMarini.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.



CpaBHeHUE CUJI TPEHUSA MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue ABuxKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux aedopmMaiiuu.

HccnenoBanue ycnoBUM paBHOBECHsS TBEPIAOIO Tejla, MMEIOLIETO OCh
BpaIlEHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbsc MarepuanbHOW TOYKM (Tesla), CUCTEMbl MaTepUalbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJbCa.
PeakTrBHOE IBHXKEHUE.

Pabota cuiibl. MOITHOCTD CHJIBI.

Kunernueckas sHeprusi MaTepualibHOM TOukHh. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPTHUSL. [ToTeHunanbHas SHEPIUs yOpyro
nedopMupoBaHHOW mpyxkuHbl. [loTeHImuanpHass dSHeprus Tejla BOJIW3HU
MOBEPXHOCTH 3EMIJIH.

[loTeHunanbHble W HEMOTEHIMAIbHbIE  CUibl. CBA3b  pabOTHI
HEMOTEHINAIBHBIX CUJI C U3BMEHEHUEM MEXaHUYECKOW SHEPrUU CUCTEMbI TeIl.
3aKOH COXpaHEHUs MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCcTpoucTBa U MPAKTUUYECKOE MPUMEHEHNE: BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKECHHE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KWUHETUYECKYIO U OOpPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenune abCONIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIByX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanne cBsi3M pabOThl CUJIBI ¢ HW3MEHEHHEM MEXaHUYECKOU
SHEPIuM Tejla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJieky/isipHast Gu3HKa 4 TEPMOJIUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpUU M UX
ombITHOE oOOOoCcHOBaHue. bpoyHoBckoe nBwkenue. [duddysus. Xapaxrep



IBWKEHUS M B3aMMOJICHCTBUSI YACTHUI BEHIECTBA. MoJenn CTPOEHUS Tra3oB,
KUAKOCTEN M TBEPABIX TEN U OOBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE 3THUX
mozenen. Macca u pasmepsl mosiekyi. KosmuectBo Bemiecta. [loctositHHas
ABorazapo.

TermoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temueparyp Llenscus.

Mopens UJEATIbHOTO rasa. OcHoOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMUHETUYECKONM  TEOpHHM  HUACaJbHOrOo  Taza. AOcCONIOTHas
TEMIIEpATypa Kak Mepa CpeHel KMHETUYECKOW DHEPTUHU TEIUIOBOIO JBHKECHUS
yactu raza. [lkama temneparyp KenbBunHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3onpoueccsl B UieaabHOM Tas3e
C TOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeacTaBicHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHME BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMN.

OnpiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBHKEHHUS.

Monaens onbita LlTepha.

OneITsl, JOKa3bIBAIOIINE CYyILLIECTBOBAHME MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHS.

Mopens, HIUTIOCTpUpYIOIas NPUPOY AABICHHUS ra3a Ha CTEHKH COCYIa.

OnbITEI, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHMS HJICAIbHOrO Tasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomaol

Onpenenenue Macchbl BO31yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN
00BbEMa KOMHATBI, JaBJICHUS U TEMIEPATypbl BO3/1yXa B HEH.

HccnenoBanne  3aBUCUMOCTHM  MEXAY  IapameTrpaMyd  COCTOSIHUS
Pa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckas CHUCTEMA. BryTpeHnnsis JHEPIus
TEPMOJIMHAMHYECKOM cHUCTeMbl U crnocoObl €€ wu3MmeHeHus. KommuecTBo
TEIJIOTHl U paboTa. BHYTpeHHss 3HEpPrusi OAHOATOMHOIO HJIEAJbHOIO Tra3a.
Buasl Temonepenayn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3JIyYEHHUE. Y IeJIbHAS
TEIUIOEMKOCTH BellecTBa. KOIMYECTBO TEMIOTHI ITPU TEIIONEPEAAYE.



[Tonsitue 06 ammabatHOM mporecce. [lepBeiif 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue EpBOro 3aKOHA TEPMOJAMHAMUKH K H3ompoleccaM. ['paduyeckas
UHTEpIpeTalus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeruoBele  mamuHbl.  [IpyHOMOBI  ACHCTBUA — TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MalnHax. KoadduiueHt mnosjae3Horo
nerictBus TeruioBod MamuHbBL. [lukin KapHo m ero kodpduIHMEeHT IMOJIe3HOro
JEUCTBUSA. DKOJIOTUYECKHUE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU PAOOTHI: BBUIET
poOKK W3 OYTBUIKU MOJ JACHCTBHEM CXKaTOro BO3/yxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHs (BUACOAEMOHCTPALINS).

N3meHenue  BHYTpEHHEW  BHepruu  (Temmeparypbl)  Tella  [pHU
TerIonepeaaye.

OnpIT Mo aamabaTHOMY paCHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopgenn mapoBoil TypOWUHBI, JBUraTeiis BHYTPEHHEro CropaHus,
PEaKTUBHOIO JIBUTATESI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOMIOTHAs
U OTHOCUTEJbHAs BIAXHOCTh BO3ayxa. HacklmeHHblil nap. YaenpHas TeriaoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe tenmo. Kpucramimueckue u amopdHbie Tena. AHU30TPOIHUS
CcBOMCTB KpucTauioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBI.
[1naBneHue u KpucTaIIU3anus. Y IejabHas Teriorta rmiasiaeHus. Cyonmumanus.

YpaBHeHuE TEII0BOTO OajiaHca.

TexHuyeckne ycTpoilcTBAa M MPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH TTOTYUCHHS] COBPEMEHHBIX MaTEpHAJIOB,
B TOM YHUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJIEHUMU.

CnocoObl U3MEpEeHUS BIAKHOCTH.

HabGnronenue HarpeBanus 1 MaBJIeHUsI KPUCTAUIMYECKOTO BEIIECTBA.



JleMOHCTpalusi KpUucTaioB.
Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomul
N3mepenne OTHOCUTENBLHON BIIAXKHOCTH BO3yXa.

Pa3znen 4. DieKTpoguHAMMKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Ted. DJEKTpuueckui 3apsid. JBa BHUIAa SIEKTPUUECKUX
3apsinoB. [IpOBOJHUKY, NUAJIEKTPUKH U MOITYNPOBOJHUKU. 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsAaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToudeuHbI SIEKTpUYECKUN
3apsaa. DIeKTpudeckoe nose. HanpskEHHOCTh 3eKTpUYecKoro notis. [Ipuniun
CyIEpIIO3ULIUU ANEKTPUUYECKUX MoJIei. JInnun HaIpsKEHHOCTH
BJIEKTPUYECKOTO TOJIA.

PaGora cun oanekrpocratuueckoro moina. [lorenmman.  Pa3zHocTh
noTeHuanoB. [IpOBOAHUKM W AUAIEKTPUKU B 3JIEKTPOCTATUUECKOM IIOJE.
JlnanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD IIJIOCKOT O
KOHJIEHCaTopa. DHEPTHUsl 3apsS>KEHHOT0 KOHJIEHCATOPa.

TexHuyeckre ycCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3allWTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopelicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[TpoBOIHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJeKTpocTaThuecKas 3aluTa.

JIMAIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTOpa OT IUIOLIAau
IJIACTHH, PACCTOSHUS MEXIAY HUMU U IUJICKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3.1ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DIIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUSA JJIEKTPUUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 115 y4acTka LETH.



DJIEKTPUYECKOE CONMPOTHUBJIEHUE. YIETbHOE CONPOTHUBJIECHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaIeIbHOE, CMEIIIAHHOE COCIMHEHNE MPOBOJHUKOB.

Pabora »anexrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomtHOCTh
AJIEKTPUYECKOTO TOKA.

DIEKTPOJBUXKYIasi CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH OmMa 1 1ONHOW (3aMKHYTOM) »snektpuyeckod wnenu. KopoTkoe
3aMBbIKaHUE.

DJIEKTPOHHAs ~ MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTh
CONPOTUBJICHUSI METAIIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W NpPUMECHass  MPOBOAUMOCTH
noJiynpoBoHUKOB. CBoiicTBa p—n-nepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B PpacTBOpax M pacIulaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALIMS. DIEKTPOIU3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pazpsan. Monuus. [Liazma.

TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, WCTOYHHUKU TOKA, DJIEKTPOHArpeBaTENbHbIE TPHOOPHI,
AJIEKTPOOCBETUTENIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BaKyyMHBIN
IUOJN, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  IMOJYNPOBOJHUKOBBIA  JHO/,
rajbBaHUKA.

Jlemoncmpayuu

N3mMepeHne CUibl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS HWJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILA]IN MTOMIEPEYHOTO CEUYEHHS U MaTepuaa.

CmenranHoe COeIMHEHUE MPOBOIHUKOB.

IIpsimoe wu3MmepeHue snekTpoaBwxkyuled cuibl. Koporkoe 3ambikaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JIMOJIA.

Yuenuueckuu sxkcnepumenm, r1abopamopnule pabomol

N3ydenne cMEemaHHOro COEIMHEHUS PEZUCTOPOB.

N3Mepenune 35eKTpOoABUKYIIEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue snexTposusa.

MexnpeaMeTHbIE CBSI3H



N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIiecTBIsSIETCS C
y4E€TOM CcOepKaTeNbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMH MaT€MAaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsmusi, CBSI3aHHbBIE ¢ U3YYEHHEM METOJ0B HAy4YHOIO
MO3HAHUA: SIBJICHUE, HAYYHBIM (haKT, THMOTe3a, (U3MYecKas BEJIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHUH, JHWHEWHAs QyHKINSA,
napabosia, runepoosia, ux TrpadUKd U CBOMCTBA, TPUTOHOMETPUUYECKHUE
GbyHKINA: CUHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMU Ha OCH KOOPAMHAT,
CJIOKE€HUE BEKTOPOB.

buonocua: mMexanumyeckoe JIBUWIKEHHWE B JKUBOM mpupoze, auddysus,
OCMOC, TEIJIOOOMEH KHUBBIX OPraHu3MOB (BUIBI TEILIONEPENayd, TEMIOBOE
paBHOBECHUE), DIIEKTPUUECKUE SIBICHUS B )KHUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJSpHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUJKOCTEH U Ta30B, dJIEKTPUUYECKHUE CBOMCTBA METAIOB, JIEKTPOJIMTHYECKAsS
JUCCOIIMAIINS, TaJTbBAHUKA.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: nmpeoOpa3zoBaHue IBUKEHUI C HCIIONIB30BAHUEM MEXaHHU3MOB,
y4éT TPCHHUS B TEXHHWKE, MOJIIUITHUKH, HCIIOIh30BAHUE 3aKOHA COXPAHCHHS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET W JPYTHE), ABUTATEb BHYTPEHHETO
cropaHusi, napoBas TypOuHa, OBITOBOM XOJOIWJIBHUK, KOHIMUIIMOHED,
TEXHOJOTHH TOJY4YCHHs] COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HAaHOMATepUaaoOB, W  HAHOTEXHOJOTWH, JJIEKTPOCTATUYECKas  3alluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBaTeNibHble  MPUOOPBI,  AJIEKTPOOCBETUTEIbHBIE  TPHUOOPHI,
raJlbBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMuKa
Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUA
IlocTtossHHBIE MarHuThbl. B3aumMopaencTBue IIOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe none. Bekrtop MarsuTHOW MHAYKUMU. [IpuHumn cynepnosunuu
MarHWTHBIX NOJIEW. JIMHUM MarHUTHOW MHAYKIMH. KapTuHa JIMHWI MarHUTHOU
WHYKIIUH TI0JISI TOCTOSIHHBIX MarHUTOB.



MarnutHOe 10J€ MOpPOBOJHHMKA C TOKOM. KapTWHa NWMHHUN HMHIYKIUU
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJIHUKA Y 3aMKHYTOT'O KOJIBIIEBOTO
NpPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcreaa. BzaumojeicTBue
MPOBOJIHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHna, €€ Moayidb W HampabjieHuE. JIBHXKEHUE 3apsyKEHHOMN
YJaCTHIIBI B OJHOPOHOM MarHuTHoM moje. Pabota cunsl Jlopenna.

SIBiieHUE DIEKTPOMArHUTHOW HMHAYKUMHU. [IoTOK BeEkTOpa MAarHUTHOM
UHIYKIUU. OJEKTPOABUAKYIIAS CHJIA UHIAYKIHMH. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykunu @apanes.

BuxpeBoe ayiekTpudeckoe moje. DJIEKTPOABUAKYIIAS CUJa WHIYKIUU B
IPOBOJHUKE, JBHKYILLIEMCS TIOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHaykTUBHOCTh. SIBJE€HHME CaMOMHAYKIMHU. OIEKTPOJBHXKYILAs CHIIA
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYLIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE INPHUMEHEHUE: ITOCTOSHHBIE
MArHUThl, JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEINU SJI€MEHTAPHBIX
YaCTHIL], UHAYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM TOJIEM.

JIvHUYM MHYKIMA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJIEKTPOJBWKYIIEH CHUJIbl HUHAYKIMK OT CKOPOCTH
M3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBrIeHME CAaMOVHIYKITUH.

Yuenuueckuu sxkcnepumenm, r1abopamopnule pabomol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue AercTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pa3gea 5. Kosie0anus v BOJTHBI



Tema 1. Mexanuueckue u IneKmpomazHumHbsle Kojaedanus

KonebarenbHast cuctema. CBOOOJHBIE MEXAaHUYECKUE KOJeOaHUS.
["apmonunyeckue konebanus. [lepuos, yactora, amrutyna u ¢asza KojseOaHUM.
[IpyXuHHBII MasITHUK. Marematuyeckui MasITHUK. YpaBHeHUE
rapMoHUYecKux KosieOanui. IlpeBpaiieHne »HEPruM NpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJI€OaHUS B
UJeaJbHOM KOJiIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKUMHU U
ANEKTPOMArHUTHEIMU KosieOanusmu. Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUU B UJICATLHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBienrie 0  3aryxalImuxX  KojieOaHUsIX.  BBIHYy>XIEHHbIE
MexaHudeckue kosiebaHusa. Pe3oHaHc. BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHMsl.

Ilepemennsiii Tok. CHHycOWIANbHBIA TIEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOr0 TOKAa. AMIUIMTYAHOE€ U JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBO,  mepegadya W NOTpeOIeHUE
ANEKTPUYECKON  SHEpPruM. OKOJOTHMYECKWE PHUCKU TIpU  MPOU3BOJICTBE
anekTposHeprun. KynbTypa MCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
KU3ZHHU.

TexHuyeckre ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: DJIECKTPUUCCKUN
3BOHOK, F€HEPATOP MNEPEMEHHOIO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

UccnenoBanne napamMeTpoB KoJaeOaTEIbHON CHUCTEMBI (NIPY>KUHHBIN WU
MaTEMaTUYECKUNA MASTHHUK).

HaOnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmnronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA U HANPSDKEHHS] OT BPEMEHM)
JUTSI TIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnociienoBaTEIbHOM COEIMHEHHHM PE3UCTOpPa, KaTYIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTpONepe1ayn.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUO/IA MaJbIX KoJieOaHUM rpy3a Ha HUTHU
OT JIJIMHBI HUTU U MACCHI Tpy3a.



HccnenoBanne MNEpeMEHHOIO TOKa B LENM W3 TMOCIEI0BATEIIBHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOIHbL

MexaHnueckue BOJIHBI, YCJIOBHsS pacnpoctpanenus. Ilepumon. CkopocTh
pacnpocTpaHeHuss W JiauHa BOJHBL [lomepedHble W IPOJOJIBHBIE BOJHBI.
HNurepdepenus u Auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI H3JYyYEHHS DSJIEKTPOMArHUTHBIX
BOJIH. B3aumHuas opuentauus BektopoB E, B, V B aimekTpoMarHuTHOM BOJHE.
CBoiICTBA JIEKTPOMATHUTHBIX BOJIH: OTpPa)XE€HUE, MPEIOMIICHUE, TOJISIpU3aLus,
audpakiys, uatepeperius. CKOpOCTh IEKTPOMAarHUTHBIX BOJH.

[IIkana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIEKTPOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IpuHLMIBI paguOCBSI3U U TeNEeBUACHUSA. Paqnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHHUecKre yCTpPONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasl JMArHOCTUKA B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJH.

Konebmomeecs Teno kak HCTOYHUK 3BYKa.

Habmtoienue oTpaskeHus U NpeIoMIICHUS] MEXaHUYECKIX BOJIH.

Hab6mronenue nnrepdepenninu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBOI pE30HAHC.

HaGnronenue cBs3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KCHHE,
MpesIoMJIEHUE, NOoaspu3anus, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onruka. lIpAMOIMHENHOE pacHIpOCTpaHEHUE CBETA B
ogHOpOAHOM cpeae. JIyd cBera. ToyeUHbIM UCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B INTIOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI NpPENOMIICHHS CBeTa. AOCOIIOTHBIN
rokasaresnb npesomieHus. 1lonnoe BHyTpeHHee otpaxkenue. IIpeaensHpiil yron
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cseta. LBer.



CobOuparomie ¥ pacceuBaromue JHH3bL. ToHkas nuH3a. DOKycHOE
paccTosIHME U ONTHYECKas CHjia TOHKOW JHuH3bL. [locTpoeHne m3zoOpakeHuil B
coOuparolux W pacceuBalIMX JuH3aX. DopMmyna TOHKOW  JUH3HI.
VBeaudeHue, JaBaeMoe JIUH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. Mnatepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOJEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakinmonHas pemérka. YCIOBHE HAONIOACHUS
[JIABHBIX MAKCHUMYMOB TMpH [MaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
IU(PPaKIHOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyMa,
doToanmapar, MPOSKIMOHHBIN amnmapaTr, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsimonuHetHOE pachpoCTpaHEHHE, OTPAKEHHE W TPEJIOMIICHHE CBETA.
OnTuyeckue mpruoOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Mojiesib CBETOBO/A.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mopenu MUKpOCKoIa, TeJIeCKomna.

Habmronenne natepdepeHIny CBETA.

Habmronenue nudpakiuu cBera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomyyenue ciekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.

Hab6nronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3mepeHune noka3aress npeaoMIeHUs CTeKIIa.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habmronenne nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI cieliHAJIBbHOM TEOPHU OTHOCUTEIbHOCTH

['paHunpl  OPUMEHUMOCTH  KJIacCMUecKoM  MmexaHuku. [loctynaTsl
CHEUUaIbHOM TEOPHH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJJICHHEe  BpPEMEHU U
COKpAILIEHHUE JTUHBI.



9HepFI/IH U UMITYJIbC pGHHTHBHCTCKOﬁ qaCTHUIBI.

CBs3p Macchl C DJHEPrMEd WM MMITYJIbCOM PENSTUBUCTCKONW YAaCTHIIBI.
DHeprusi MoKosl.

Paznen 7. KanToBas pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®otonbsl. Popmyna [lmanka cBs3M 3HEpruM (POTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.

OtkpeiTue u uccnenoanue (orodpdexra. Onpiter A. I'. CroneTosa.
3akonsl doTodrdpdekra. YpaBHenue DitHmreiHa 1 porodddekra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnienue cBera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckne ycTpoOWCTBa W MPAKTHUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
dboTonaTuMK, CoOTHEUHas 6baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®oTo3(PheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeTHET0 (oTodddekra.

CBeToauon.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuro o -4acTHil.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydenue u morjouieHue
(OTOHOB INpHU MEpPEXoJe aToMa C OJHOTO YPOBHS 3HEPruM Ha Apyrou. Buubl
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BomnHoBbie CBOMCTBA YaCTHLI. Bomnubl Ie bpous.
KopnyckynsspHO-BOJIHOBOM Jyanu3Mm.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITyUYECHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HabGnronenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po



DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTPOECHUS sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopaa 1o  ompelneneHurd  cocTaBa
paanoakTuBHOTO wu3iMyueHus. CoictBa anbda-, Oeta-, ramMma-u3IydeHUs.
Bnusinne paanoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpblTue TpoTOHa U  HelTpoHa. HykinoHHas Moaenb — sAnpa
I'eitzenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjpa. M30Tormsl.

Anbda-pacnan.  DNEKTpPOHHBIM W TO3UTPOHHBIM  OeTa-pacmaj.
['amMmma-u3inyuenune. 3akKOH paiIMOAKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B simpe. Snepubie cuibl. JlepexT macc sapa.

SAnepnsbie peakuuu. [lenenue u cUHTE3 A1ep.

Snepusbiii peaktop. TepmosimepHbiii cunte3. [IpoOnemMbl U MEPCHEKTUBBI
AJIEPHON SHEPreTUKH. DKOJIOTHUECKNE aCTIEKTHI IAEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOACHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIC B3aUMOJECUCTBUS. ENMHCTBO (HU3MUECKON KapTUHBI
MHUpa.

TexHuueckne yCTPOHMCTBA M TMPAKTUUECKOE MNPUMEHEHUE: ITO3UMETP,
Kamepa BuiibcoHa, sijiepHbIil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanne TpeKOB 4acTHIl (TI0 TOTOBBIM (hoTorpadusm).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHS acTpoHOMHUU. [IpuKIaHOE W MHUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMHUHM.

Bun 3Bé3qH0oro HebGa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JIBIOKCHUE.

ComnHeuHas cucteMma.

Counnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ComnHiia U 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTHKU. /[Marpamma «CHEeKTpalbHBIM Kjacc —
CBETUMOCTBY». 3BE3/bI TNIAaBHOHW MOCJIEIOBATCILHOCTH. 3aBUCUMOCTEL «Macca —
CBETUMOCTB» JJISI 3BE3] TJIABHOW MOCJIEA0BATEIIBHOCTA. BHyTpEeHHEE CTpOCHHE
3BE37. COBpEMEHHBIE MPE/ICTABICHUS O MPOUCXOXKICHUN U dBosrounu CoJiHIa
U 3BE31. DTaIlbl KM3HH 3BE3].

Muieunsiii Ilyts — Hama I'anaktuka. Ilonoxkenue u auxenue CosHIA B
INanaktuke. Tunsl ramaktuk. Paguoramaktuku u KBasapbl. UEpHbIE ABIPBHI B
sApax TajJaKTHK.



Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. PazOeranue
ranakTuk. Teopust bonsmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie nmpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmronenus HEBOOPYKEHHBIM rJ1a30M c VICTIOJIb30BAHUEM
KOMITBIOTEPHBIX ~TMPWJIOKECHUN JJI1  OMpENETICHUsT TOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CeBEpHOIro MOMyIIaApHUs U
SPKUE 3BE3/BI.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro [1yTu.

O06o0marniee NOBTOpeHUE

Ponb Qu3ukum U acTpOHOMUM B HKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOW cdepax IesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKK W acCTPOHOMUH B COBPEMEHHOM Hay4YHOM KapTUHE MHpPA, POJb
¢uzmyeckoil Teopuu B GOPMUPOBAHUU MPEACTABICHUM O (PU3UUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOIE.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypCcaMH MaTE€MaTHKH,
OMOJOrMU, XUMUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHbBIE ¢ U3yYEHHEM METOJ0B HAy4YHOIO
MO3HAHUS: SIBJICHUE, Hay4YHbIA (aKT, TUIOTe3a, (pu3nyecKas BeJIMYUHA, 3aKOH,
Teopusi, HaOII0IeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxka: peunieHUEe CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
byHKIMU: CHHYC, KOCHHYC, TaHI'eHC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKUUU HA OCH KOOPAUHAT,
CIIOKEHUE BEKTOpPOB, NPOU3BOAHBIE JJIEMEHTApHbIX (YHKUUNA, MPU3HAKU
MoI00usl TPEYTOIBHUKOB, OIpEAeNICHUe TUIOMIaAN TUIOCKUX GUryp u odbéma
TeI.

buonocus: snexkrpudeckue sSBICHUS B KUBOW MIpUpOJE, KojeOaTelbHbIE
JIBW)KEHUSI B JKMBOM TNIPUPOJE, OINTHUYECKHUE SIBIICHUS B JKUBOW IIPUPOJE,
JEUCTBUE pAaIMAllUH HA KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIH3.

l'eocpacpusa: MarHUTHBIE TMOJNKOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(dhoToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSICEHUM.



Texunonocus: JVMHUM DJIEKTpoOIEpe/iady, TEHEpaTop MNEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATEINb, MHAYKIIMOHHAS ME€Yb, pajap, PaauoNpUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBYU-meub, mpoeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro nmpeamera «Pu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbIH  ypOBEHb) JIODKHO OOECHEYUTh  JIOCTHIKEHUE
CIIEIYIONUX JIMIHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTECIIbHBIX
pe3yJIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATHBI

JIndyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mpeamera «®Duszukay
JOJDKHBl ~ OTpaXaTtb  TOTOBHOCTH U CHOCOOHOCTh  OOYYaromIMXCs
PYKOBOJICTBOBAaTbCA C(HOPMUPOBAHHOM BHYTPECHHEH TO3WUIMEH JUYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUIA,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSIM POCCHUHCKOro OOIIecTBa,
pacuIMpeHre S>KU3HEHHOTO OIbITa U OMNbITa JESTEIBHOCTH B IMpoIecce
peanu3aluyu OCHOBHBIX HAINpPAaBJICHUN BOCIUTATENIBHOW JEATEIBHOCTH, B TOM
YuUCJIe B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  TO3MIIMU  OOydarmlerocss  Kak
aKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUICKOT0O 00IIeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUYECKUX U
JEMOKPATUUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIILHOCTh B HHTEPECAX I'PAXKIAHCKOTO
o0IIecTBa, y4acTBOBAaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OpraHU3allnu;

YMEHHME  B3aMMOJICMCTBOBATH C  COUMUAIBHBIMU  WHCTUTYyTaMH B
COOTBETCTBHUHM C UX PYHKIUSIMU U HA3HAUCHUEM,;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
MaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlUIO0 U MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YMCJIE B
JESATEIIbHOCTA YYEHOTO;



OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3CTEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEpEC K pa3iudHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, B TOM
YHCJIe CBSA3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBIN
BBIOOp Oynayimieid mnpodeccuu W peaiu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIE
TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CamMoOOpa3oBaHUIO B
o0nactu (PM3HUKHU Ha MPOTHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJBTYpPbl, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX POoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUM B OKPYXKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacHIMpEeHUe OMbITa JEATEIBbHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PHU3HUKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAHME LEHHOCTH HAyYHOH JEeATEIbHOCTH, F'OTOBHOCTH B IPOLIECCE
U3ydeHus: (U3UKU OCYIIECTBIISITH NPOCKTHYID U HCCIEI0BATEIbCKYIO
NeATEeNIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble Joruyeckue qeicTBuA:
CaMOCTOATENbHO  (OopMyJIMpOBaTh M aKTyalU3UpoBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LENN AESITEIbHOCTH, 3a/1aBaTh IapaMETpPbl U KPUTEPUH HX
JNOCTHKCHUS;
BBISIBISITh 3AKOHOMEPHOCTM UM MPOTUBOPEYUS B PaccMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YYETOM aHajInu3a UMEIOIUXCS
MaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTb, OIIEHUBAaTh COOTBETCTBUE
pE3yNbTATOB LM, OLIEHUBATh PUCKHU MTOCIEICTBUIA 1€ATEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH PA0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KM3HEHHBIX MPOOJIeM.

Bba3oBble ucciaenoBareJbCcKkue AeHCTBHUS:

BJIaJIETh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUYEBBIMU MOHATUSIMU U METOAAMU
(bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y49e€OHO-HMCCIIeIOBATEIHCKON u MIPOEKTHOM
NEeSTENbHOCTY B 007acTH (U3HKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJOB  pemieHus 3axad  (U3HUecKoro
COJIEpKaHMsl, IPUMEHECHHIO Pa3JIMYHbIX METO/IOB IMO3HAHNS;

BJIAJETh BHUAAMHU JI€ATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAaHUS, €ro
UHTEPIpETaliy, MNPeoOpPa3OBaHUI0 W TNPUMEHEHHMIO B Pa3JIMYHBIX Y4YEOHBIX
CUTYAaLIMSIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acT (PU3UKH;

BBIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelIbCTBA
CBOUX YTBEPKJICHUH, 33/1aBaTh MapaMETPhbl U KPUTEPUU PELICHUS;

aHAIM3UPOBAaTh TIOJYYEHHbIE B XOJ€ pEUIeHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKU OILICHMBAaTh WX JOCTOBEPHOCThb, IMPOTHO3UPOBAThH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIHLHOU
JESTEIBHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUS MO (U3NKE B TMPAKTHYECKYIO OO0JaCTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIEC UJICH, TIPEIJIaraTh OPUTMHAIBHBIC MOJIXO/Ibl U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUS.

PabGora ¢ unpopmanmeii:

BIIJICTh HABBIKAMH TOTy4eHUs] MHGOpMAKU (U3HUECKOTO COJIEeP KaHUS
U3 UCTOYHUKOB PA3HbIX TUIIOB, CAMOCTOSITENILHO OCYLIECTBIAThH MMOUCK, aHAIH3,
CUCTEMATHU3AIMIO W WHTEPIPETANNIO WHPOPMAIIUUA PA3TUYHBIX BHIIOB U (hopm
IpPEACTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B PEUIEHUH  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 33/lay ¢ COOJIOJIEHUEM TPEOOBAHUM IPrOHOMUKU, TEXHUKHU



0€30IMMacHOCTH, TUTUEHBI, pecypcocOepekeHNs, TIPABOBbIX U 3TUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MaCHOCTH;

co37laBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMsI B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HauYeHWs WHOOpPMAIMU W [EJIEBOH ayauTOpuu, BhIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIINH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHSA:

OCYIIECTBIATh OOLIEHHME Ha Yypokax (U3MKM U BO BHEYPOUYHOU
NEeSITENbHOCTH;

pacrno3HaBaTh NPEINOCHUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarb
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

[IOHUMaTh W HCIOJNb30BaTh  IPEUMYIIECTBA  KOMaHJIHOM U
WHJUBUYyaJIbHON PaboTHI;

BbIOUpaTh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHI C y4éTOM OOLIMX
MHTEPECOB M BO3MOXKHOCTEN KAXKJIOTO WiIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JI€ATE€IBbHOCTH, OPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTABIJIATH IJIaH JEWCTBHUH,
pacupenessaTh pojaud C y4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh Pe3yibTaThl
COBMECTHOI padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaXKIOTO YYaCTHHKAa KOMAHJbI B
oOIIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLEHUBATh HUAEH C MO3MLUUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHble yHUBeEpCAaJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh IO3HABATEJIBHYIO  JCSATEIBHOCTH B
obmactu (U3MKK H aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh H
dhopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIISITh IJIAH PEUIEHUS PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIaH BBITIOJHEHUS NPAKTUUECKON paboThl C Y4ETOM HUMEIOIINXCS
PECYypCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;



paclIMpATh paMKH  ydyeOHOTrO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUN;

JieNaTh OCO3HAHHBIM BHIOOp, apPryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

COCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIAULUU B 001aCTH
(GU3UKK, TIOCTOSHHO TIOBBIINIATH CBOM 0OOpa3oBaTeIbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOUNOHAJIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJaJI€Th HAaBBIKAMHU [O3HABaTEIbHOM pedieKCHd KaK OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJB30BaTh MNpUEMBI pediiekcuu 1Jii OLEHKU CHUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

yMETh OIEHMBATh PUCKU U CBOECBPEMEHHO MPUHUMATh PEIIEHUS M0 X
CHUKEHHIO;

MPUHUMATh MOTHUBBI W apryMEHThl JPYIHMX TPU aHAIN3E PE3YJIbTAaTOB
NEeATENbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA;

MPUHUMAaTh MOTUBBI W apPryMEHThl JPYIUX MPU aHAIU3E PE3YJIbTATOB
NEeSITENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B nporecce nocTuxkeHus: TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBbI
no (usuke 11 YpPOBHSI CpeaHero oOIero oOpa3oBaHUsl y OOYYarOIIMXCS

COBEPILICHCTBYETCSA HMOIIMOHAILHBIH WUHTEJUICKT, IpeAnoIararomii
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh ~ TOHHUMATh  CBOE

OMOITMOHAJILHOE COCTOSTHUE, BHJICTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

caMOpeTyJINPOBaHUS, BKIIOYAIONIECTO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aIanTHPOBATHCS K
AMOIIMOHAJIHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMU, BKIIOUYAIOIIEH CTPEMIICHUE K JTOCTUKEHUIO 1EIH
U yCIexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE IEUCTBOBATh MCXOJIS M3 CBOUX
BO3MOXKHOCTEH;



SMIATHM, BKIIOYAIOIMEH CHOCOOHOCTh IMOHMMATh 3MOLMOHAJIbHOE
COCTOSIHUE JpPYrMX, YYHUTBIBaTb €ro IMpU OCYLIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh  BBICTPAMBATH
OTHOILIEHUS C APYTUMHU JIFOJbMU, 3a00TUTHCS, MPOSIBIIATh UHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oGyuenus B 10 kjacce mpeaMeTHble pe3yJibTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMECHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (U3UKU B POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B PAKTUYECKOU JIESITENBHOCTH JIFOAEH;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS] H3YYCHHBIX (DPU3MUECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEpIUalIbHas CUCTeMa OTCuéTa, abCOIIOTHO TBEPIOE
TEJO, UICATbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEM U TBEPABIX TEJI,
TOYEUHBIN SJIEKTPUYECKUM 3apsi/I IPU pelieHnr GU3NIECKUX 33714,

pacrio3HaBaTh (hU3MUYECKUe SBJICHUS (MPOLECChl) MU OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOM TEOPUH CTPOECHHUS
BEIIECTBA U  JJICKTPOJWHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JIBIDKCHHWE, CBOOOJHOE TMAaJCHHWE TeJ, JBIKEHHE IO
OKPY>KHOCTH, WHEpLHs, B3auMmojaeucTsue ten, auddysus, OpoyHOBCKOE
JBWKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TEN, U3MEHEHNE 00bEMa Tell MpHu
HarpeBaHuM (OXJAXJACHHH), TEIUIOBOE PaBHOBECHE, UCIAPEHUE, KOHACHCAIIMS,
IJIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE, BIIAXKHOCTh BO3/yXa, ITOBBILICHUE
JABJICHUs Ta3a IMpPU €ro HarpeBaHUU B 3aKPBITOM COCYJZIE, CBS3b MEXIY
IapaMeTpaMM COCTOSIHMS Tra3a B HM30IPOLECCaxX, JJIEKTPU3alUs  Tel,
B3aMMO/JICMCTBUE 3aPSJI0OB;

OMUCHIBATh MEXAHUUYECKOE JIBIKCHUE, UCTIOJNB3Ys (PU3HUECKHE BEITUYUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJia,
WMIOYJbC  TeJla, KUHETUYECKas  DHEpPrusi, MOTCHIUAJIbHAsA  SHEPTHUS,
MexXaHW4ecKas paboTa, MEXaHW4YecKash MOIIHOCTh, MPU ONHUCAHUM TPABUIHHO
TPaKTOBaTh (PU3MYECKUN CMBICT HCIOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
SAMHUITBI, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BEIIMUUHY
C APYTUMH BEJIMYHHAMU;

ONKUCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHHS,
UCTIOJNIb3Ysl (M3MYECKUE BEJIWYMHBI JIABJIEHWE Tra3a, TeMIlepaTypa, CpeaHss



KHHETUYECKast SHEPIus Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpeIHEKBAApATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JIEUCTBHUS TEIIOBOTO
JBUTATENISL, TpPU ONHCAHWU TPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICT
UCIIOJIb3yEMBIX BEJIMYMH, UX OOO3HAYECHMS W €JIMHUIIBI, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMU BEJTUYUHAM;

OMMUCBHIBATh  M3YYEHHBIE  DJEKTPUUYECKHME CBOIMCTBA  BeIlECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TIPOILIECCHI), HCMOJB3Ysl (U3UYECKUE BEITUYUHBI:
ANEKTPUUYECKUH 3apsiji, SIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD MOJIs, TOTEHIKAT,
Pa3HOCTh TOTEHIMAJIOB; MPH OINWCAHUU TMPaBUIBHO TPAKTOBAaTh (DU3MUYECKUU
CMBICIT HCIIOIB3YEMbIX BEJIMYWH, WX OOO3HAYEHWS W CIWHHWIIBI; YKa3bIBaTh
(GbopMyJbl, CBA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

aHANMM3UpoBaTh  (U3MYECKHWE TMPOIECChl U SABJICHUS, HCIOJB3YS
(¢u3nUecKue 3aKOHbl U MPUHUMUIIBL 3aKOH BceMupHoro tsarorenus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpPaHEHUsS MEXAHWYECKOW HHEPIruH, 3aKOH
COXpPAHECHUSI UMITYJIbCA, TPUHIUI CYNEPIO3UIIMU CHUJI, MPUHIIUI PaBHOIPAaBUS
MHEPUUAIIBHBIX CUCTEM  OTCUY€Ta, MOJEKYJISPHO-KUHETUUYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEHEW KMHETUYECKOU IHEPTUU
TEIJIOBOTO JIBFJKCHHSI MOJIEKYJ ¢ aOCOJIIOTHOW TeMIIepaTypoil, MepBbIii 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHEHHUS 3JICKTPUYECKOro 3apsija, 3akoH Kysona,
IIPU 3TOM Pa3IMYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €Tr0 MAaTEMaTUIECKOE
BBIpA)KEHUE U yCIIOBUSA (TpaHUIIbl, 007IaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JCUCTBUS MAIllMH, MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS UX O€30MACHOTO HCIOJIb30BaHUS
B ITIOBCEIHEBHOM KM3HH;

BBITIOJIHATD JKCHEPUMEHTHI 1O HCCIAEAOBAHUIO (PU3WYECKUX SIBICHUM H
MPOIIECCOB C HUCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmyHpoBaTh MpoOJIeMy/3a/lady W THIOTE3y YYEOHOTO SKCIIepHMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIONKEHHOTO0 OOOPYIOBaHUS, MPOBOJIUTH OIBIT U
(GbopMyIHUpPOBATH BHIBOIHI,

OCYILIECTBIIATh MPSMbIC U KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIUYUH,
Py 3TOM BBIOUPATh ONTHUMAIBHBIA CHOCOO W3MEPEHUSI W HCIIOJIB30BATh
U3BECTHBIE METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAy (DU3MYECKUMU BEIUYMHAMHU C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUM, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uUKCcHUpOBaTh PE3yJbTAThl MOJTYUYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIIMYUH B
BU/JIE TAaOIUIl U TpadUKOB, IeTaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS,



co0r01aTh MpaBmiia OE30MACHOTO TPyAa MPU MPOBEIEHUU HCCIEIOBAHUN
B paMKax y4eOHOIO 3KCHEpHUMEHTa, Y4eOHO-UCCIEI0BATENIbCKON U MPOEKTHON
NEATENBbHOCTH  C  WCIOJB30BAHMEM  H3MEPUTEIBHBIX  YCTPOMCTB M
1a00paTOPHOTO 000PYIOBAHUS;

pemiarh pacuéTHblE 3aJa4yd C SBHO 3aJaHHOW (PU3NUYECKOW MOJIEINbIO,
UCIIONIb3Yysl (PM3MYECKUE 3aKOHbl M NPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHS
3aJaud BBIOMpPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI U
dbopmysbl, HEOOXOAUMBIE NJIsl €€ pEIIeHHs], TPOBOJIUTh PACUETHI U OLICHUBATh
pealbHOCTb MOJYYEHHOT'O 3HaYeHHsI (PU3NUECKON BEJTMUMHBI,

pemars Ka4eCTBEHHBIE 3a/1a4yu: BBICTPANBATh JIOTUYECKU
HEITPOTUBOPEUYUBYIO LIETIOYKY PACCYKJIEHUU C OMOPOM HA M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJI30BaTh  MpPU  pPELIEHWH  y4eOHbIX  337a4  COBPEMEHHBIE
MHPOpPMAIIMOHHbIE  TEXHOJOTHMM  JUIsl  TIOHMCKa, CTPYKTYPUPOBAHMS,
UHTEpHpEeTallud W OPEACTaBlICHUs y4eOHOM UM HAyYHO-TIOMYJISIPHOMN
uHbOpMallMy, TOJYYEHHOM M3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

OPUBOIUTH  MpPUMEpPbl  BKJIAJa  POCCUHCKUX U 3apyOekKHBIX
Y4EHBIX-(PU3UKOB B Pa3BUTHE HAyKU, OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUIL;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM KU3ZHU
s obecrieueHns 0€30IacHOCTH NIpH  OOpalieHud ¢ npudopamMud |
TEXHUUYECKUMHU YCTPONCTBAMHU, JJIsl COXPAHEHMsI 3J0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTMYECKOT0 TOBEACHUS B OKPY KAIOILIEH CpeJIE;

paboTaTb B TpYyIIIE C BBIIOJHEHUEM pA3JIMYHBIX COLUANbHBIX pOJIEH,
IUIAaHUPOBATH PadOTy TPYyNIbl, PALMOHAIBHO PACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATh  JICATEJIBHOCTh B  HECTAHAAPTHBIX CUTyalMsX, AaJE€KBaTHO
OLICHMBATh BKJAaJ  KaXJOr0 M3 YYaCTHUKOB TIpyNIbl B  peUICHUE
paccMaTpuBaeMoOM MPOOIJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHble pe3yJibTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO (GU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTH JIFOACH, LIEIOCTHOCTh U €INHCTBO
bu3znyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIbl IPUMEHEHUS M3YUYEHHBIX (PU3UUYECKUX MOJEIIEH:
TOYEYHBIM JJIEKTPUYECKUU 3apsAf, Jyd CBETAa, TOYEUHBIM HCTOYHUK CBETA,



sJepHas MOJIENIb aToMa, HYKJIOHHAas MOJIENIb aTOMHOTO siipa TIPHU PEIICHUU
(dbuznyeckux 3aaau;

pacno3HaBath (U3HUECKUE SABJICHUS (TPOIECCh) M OOBACHITH WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA W KBAaHTOBOW (HU3HMKHU: JIICKTpHUCCKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA,
B3aMMOJICCTBME  MAarHWTOB, OJCKTPOMArHUTHAas  WHAYKIHUSA, JICHCTBUE
MarHuTHOTO TIOJS HAa TPOBOJHUK C TOKOM W JABWXKYIIUWCS 3aps,
AIICKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE pacnpoCcTpaHCHHUE
CBETa, OTPAKCHHE, MpeTOMIICHHE, HHTep(PepeHIns, TUPPAKIUS U TOJIIPU3AITISI
CBeTa, Iucnepcus cBeta, potodnekrpudeckuit 3G dext (horoaddexr), cBeToBoE
TaBJICHUE, BO3HUKHOBEHHWE JIMHEMYATOrO CHEKTpa aroMa  BOJOPO/A,
€CTECTBEHHAs U UCKYyCCTBCHHAS PaJIMOAKTHBHOCT;

OTKCHIBATh M3yUYCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHEIE,
ONTUYCCKUE,  DIIEKTPUYECKYIO  TPOBOJAMMOCTh  DPA3JIMYHBIX  Cpel) |
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3Ys (PU3HUCCKHUE BEITMYMHBIL:
AIEKTPUUECKUH 3apsl, CUjla TOKA, HIEKTPUUECKOE HAMPSIKEHHE, dJIEKTPUIECKOE
COTMPOTUBIICHUE, PA3HOCTHh MOTEHIIMAJIOB, SJEKTPOABMKYIIas cuia, padora
TOKa, WHIYKIMS MarHUTHOro Tons, cwia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JJICKTPHUYECKOTO M MAarHUTHOTO TIOJIEH,
MEePUOJT ¥ YacToTa KojebaHuii B KoiebaTeTbHOM KOHTYPE, 3aps/l M Chjla TOKa B
npolecce TapMOHUYECKHMX — DJICKTPOMArHUTHBIX — KojeOaHWil, (OoKycHOe
PACCTOSIHME W ONTHYECKasl CUia JIMH3BI, IPU OMUCAHUU TPABIWIHBHO TPAKTOBATH
(GU3MYECKUN CMBICT HCIIONB3YyEMbIX BEIUYHMH, UX OOO3HAYCHUS W CIUHUIIBI,
yKa3pIBaTh (HOPMYJIBI, CBS3BIBAIONINE JaHHYI (DU3UYCCKYIO BEJIMYMHY C
APYTUMHU BEJIMYNHAMU;

ONKCHIBATh W3YUYCHHBIC KBAHTOBBIC SIBIICHUS U TPOIECCHI, HCIOJIB3YS
(bu3nYecKue BETUYHHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
JacToTa CBETAa, DHEPTHUS W MMIYJIbC (OTOHA, MEPHUOa TOJypaclana, dSHEPrus
CBSA3M aTOMHBIX SjIep, MPH OINHUCAHUM TPABUIBHO TPAaKTOBaTh (U3HUECKUI
CMBICIT HCIIOJb3YEMbIX BEJIMYMH, WX OOO3HAUCHUS W CJAWHHMIIBI, YKa3bIBaTh
(GOopMyTIBI, CBA3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIHYUHY C JPYTUMHU
BEJIMYMHAMU, BBIYHUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHBL;

aHANMM3UPOBaTh  (DU3WYECKHWE TPOIECCHl W SABJICHHS, HCIOJB3YS
dbu3nyecKre 3aKOHBI M TMPUHIUIIEL: 3aKoH OMa, 3aKOHBI TOCIEIOBATEIILHOTO U
MapaJyieIbHOTO COEAMHEHUS TPOBOAHUKOB, 3akoH JIxoyns—Jlenmna, 3akoH
AJIGKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSMOJIMHEHHOTO pacrnpoCTpaHCHUs
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI TMPEJIOMIICHHUS CBETa, ypaBHEHUE
OiinmTenHa st GoTodrddeKTa, 3aK0OH COXpPAHSHUS IHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAaHEHMs JJIEKTPUUECKOro 3apsifa, 3aKOH COXPAaHEHHS
MacCOBOT'0 YUCIA, MOCTYJIaThl bopa, 3aKOH pagMoaKTUBHOIO pacnajia, Ipyu 3TOM
paznuyaTh CJIOBECHYIO (OpPMYyJIHMpPOBKY 3aKOHa, €ro MaTeMaTHU4ecKoe
BBIPKEHHE U YCIOBHS (TPaHUILIbI, 00JACTH) NPUMEHUMOCTH;

ONpENeNATh HaNpaBJICHUWE BEKTOpa WHAYKIMW MAarHUTHOrO  IOJs
MPOBOJIHUKA C TOKOM, CHJIbI AMIlepa U cuiibl JIopeHia;

CTPOUTHh W OIHUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITMIOJHATh 3KCHEPUMEHTHI 10 HUCCIECJOBAHHIO (U3UYECKUX SIBICHUNA U
IIPOLIECCOB C HMCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX M3MEPEHHUU: MPU ITOM
dbopmynupoBath TpoOieMy/3aady M THUIOTE3y YYEOHOTO DSKCIEPUMEHTAa,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 O0OpYJOBaHUS, MPOBOJUTH OIBIT U
(bopmMyIHpOBaTH BHIBOIHI,

OCYUIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTUMAJbHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJENI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSAMBIX HM3MEPEHHUI: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUAE TAOIHI] U
rpaduKoB, AeaTh BHIBOBI IO pe3yJIbTaTaM UCCIICIOBAHMS;

coOro1aTh MpaBuia 0€30MacHOro Tpy/ia MpU MPOBEIECHUN UCCIEI0BAHUM
B paMKax y4eOHOIO 3KCHEpPHUMEHTA, Y4eOHO-HCCIEA0BATEIBCKON U MPOEKTHON
NESTENbHOCTY  C  KCIOJB30BAHMEM  U3MEPHUTENIbHBIX  YCTPOMCTB U
71a060paTOpHOTO 000PYIOBAHUS;

pemiatb pacu€THble 3aJa4d C SBHO 3aJaHHOW (PU3NYECKOW MOJEINbIO,
UCIIONIb3Ysl (PM3MYECKUE 3aKOHbI M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/layu BBHIOMPATh (DU3HUECKYI0 MOJEIb, BBIACHATh (DU3UUECKUE BEIUYUHBI U
(bopmynbl, HEOOXOAUMBIE NJIsl €€ PElIeHMs], TPOBOJIUTh PACUETHI U OLIEHUBATh
peaIbHOCTb MOJIYYEHHOT'O 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarhb KaueCTBEHHbIE 3aJlavyu: BBICTPAUBaTh JOTUYECKU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKJIEHUN C ONOPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3NYECKUE SIBICHHUS;

UCIIONB30BaTh  NPU  pPEUICHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  TIOMCKAa, CTPYKTYPUPOBAHUS,
UHTEpPIIPETallud ¥  TPEACTaBICHUS y4eOHOM U  HAay4HO-TIOMYJSPHOU
uHboOpMaIMK, TOJYYEHHOW M3 pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;



OOBSACHATh TPHUHIUIBI JCUCTBUS MAIlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pasznuyaTh YCJIOBUA WX OE30MaCHOTO HCIOJIB30BAaHUS B
TIOBCEIHEBHOM KU3HU;

OPUBOIUTH  NPUMEpPbl  BKJIaJa  POCCHHUCKMX WU 3apyOeKHBIX
Y4YEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3HUKE B MOBCEIHEBHOM KU3HU
st obOecrieueHus Oe3omacHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHHsI 3J0POBBS U COOJIIOJICHUSI HOPM
HKOJIOTHYECKOTO OBEACHUS B OKPY>KaIOIIEH CpeJie;

paboTaTh B TpYIE C BBIIOJHEHHWEM pA3JIUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBLHO PACIpPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, aJeKBaTHO
OLICHMBATh BKJaJ KaXJOr0 W3 YYaCTHUKOB TPYNIbl B  peHICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumenoBanue pa3iesion (undposbie)
KonTpoasubie | IlpakTnueckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
L1 ®dusuKa ¥ METOAbI HAYYHOTO ) bubmuoreka [JOK
' [MO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bubnunoreka [JOK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Aunamika 7 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS B 6 | 1 bubnuorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Pa3nen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMUKA

OCHOBBI

3.1 MOJIEKYJISIPHO-KHHETHIECKOM 9 1 bubmmorexa TIOK
' yIAp https://m.edsoo.ru/7f41bf72
TEOpPUH
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 but6mmoreka [IOK
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https://m.edsoo.ru/7141bf72

AFpeFaTHHe COCTOsAHUA

but6mmoreka [IOK

33 BetecTsa. Dasoskle > https://m.edsoo.ru/7f41bf72
MePEXOIbI
Hroro no pasgeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
but6mmoreka [JOK
4.1 DIIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBII
4.2 SIICKTPUUYECKUN TOK. TOKHU B 12 Bubmuorexa IIOK
' P ' https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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11 KIJACC

Kosaun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB (ungposbie)
KonTpoasubie | IlpakTnueckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcnl
Paznen 1. JIEKTPOJIUHAMUKA
MaruuTtHoe noJe. Bu6 110K
noIMoTEKA
1.1 11 1
DeKTpOMArHHTHAA 3 https://m.edsoo.ru/7f41c97¢
WUHIYKLHAS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4deckue u
2.1 3JIEKTPOMATrHUTHBIE 9 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
27 MexaHn4ecKue u 5 | bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
2.3 0) 10 3
frKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBbHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CIEITUATIBHOM 4 1 bubmuoreka [JOK
' TEOPHUU OTHOCUTEIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
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Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHThl KBaHTOBOM 6 bubmmoreka [JOK
' ONTHUKU https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 C 4
Tpoete atoma https://m.edsoo.ru/7f41c97¢
Bbubnuoreka [JOK
4. A
3 TOMHOE SAPO > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DneMEeHTbI ACTPOHOMHUH U 7 1 bubnuoreka [JOK
' acTpOU3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 7
Pa3nea 6. OBOBLIAIOIIEE IOBTOPEHHUE
6.1 O6o06maromee 4 bu6mmorexa [IOK
' HOBTOPEHUE https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB 110 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHUME

10 KUIACC
KoJsunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoasnbie | IlpakTnueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
dusnka — HayKa 0 IPUPOIE.
1 Hayunrie MGTZI[LI HOEH;OHI/M 1 bubmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Pounb u mecTo ¢usuku B
OPMHPOBAHUH COBPEMEHHON
2 Sa p‘—IHOI;I KapTHUHBI nfn a, B 1 bubmorexa LHOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
JIroaeH
MexaHnueckoe IBIKEHHUE.
OTHOCHUTENLHOCTD
3 MEXAHUYECKOIr'0 JIBIKEHUS 1 bubnnorexa [IOK
g ’ https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHUe
4 PaBHOMEpHOE NpsIMOJIMHENHOE | bubnuoreka [IOK
IBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bub6mmorexa [IOK
MPSMOJIMHEMHOE JIBUKECHHUE https://m.edsoo.ru/ff0c372¢
6 CB00OOIHOE MaicHUE. | bu6mmoreka [{OK

YckopeHue cBOOOTHOTO

https://m.edsoo.ru/ff0c39cc
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naacHus

KpuBonuHeliHOe nBUKEHUE.

7 JIBM>KeHUE MaTepUaTbHOU bubmorexa HOK
p https://m.edsoo.ru/ff0c3ada
TOYKHU MO OKPYKHOCTH
[IpuHIUIT OTHOCUTETBHOCTH
g lNanunes. MaepuuanbHble bubnuoreka [IOK
cucremsl orcuera. [lepBeiit https://m.edsoo.ru/ff0c3be8
3akoH HbroToHa
Macca tena. Cuna. [Ipunuun
9 cynepno3uiuu cui. Bropoit bubnumoreka [IOK
3akoH HproTtoHa s https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKHU
10 Tpertwnii 3akoH HproToHa st bubnmoreka [IOK
MaTEPUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTEHHUS.
11 Cuina tsxectu. [lepBas brbmmorexa [TOK
PP https://m.edso0.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. bubnnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuent
13 TpeHust. Cuiia CONpOTUBIIECHUS bubnuoreka [IOK
IIpU IBWKEHUHU TENA B https://m.edsoo.ru/ff0c3{76
JKUJKOCTHU WM rase
[TocTynarensHoe u
bu6mmoreka [IOK
14 BpalaTelIbHOE JBUKEHUE

a0COJIFOTHO TBépI[OFO TCIa.

https://m.edsoo.ru/ff0c41a6
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Mowmenrt cunbl. [1nedo cuibl.
VYcnoBust paBHOBECHS TBEPIOTO
Tela

15

Nmnynbc maTepuanbHON TOYKH,
CUCTEMBI MaTEPUAIbHBIX TOYEK.
NMiynse cuitbl. 3aK0H
COXPAHEHHUsI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIIHOCTE CHJIBI.
Kunernueckast sHeprus
MarepuanbHOU To4ku. Teopema
00 U3MEHEHNU KUHETUYECKOI
SHEPrUuu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IToTreHumanbHas SHEPrUs.
IToreHunanbHas 3HEPTUs
yapyro aegopMupoBaHHOM
npyxuHbl. [loTeHnmanbHas
SHEPTHUS Tea BOIHM3U
MOBEPXHOCTU 3eMITH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbpHbIE U
HETOTEHIHAJIbHBIE CHIIBL. CBS3b
paboThI HETTOTCHIIMATBHBIX CHIT
C U3MCHEHNEM MEXaHUUCCKOM
SHEPTUU CUCTEMBI TeN. 3aKOH
COXPaHEHHUS MEXaHUYECKOU
SHEPruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopatopHas pabota
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«HccnenoBanue cBsi3u paboThI
CUJIBI C U3MECHECHUEM
MEXaHWYECKON YHEPTUU Tena Ha
IIPUMEPE PACTIKEHUS
PE3UHOBOIO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHUS B
MEXAHHUKE

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun. bpoyHoBckoe
neuxenue. uddysus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BemecTBa. Mojienu CTpOCHUS
ra3oB, KUAKOCTEH U TBEPIBIX
Ten

23

Macca monekyin. KonnuectBo
Beuecta. [locTostHHas
ABoraapo

24

TemuioBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[IIxana remneparyp Llenbcus

25

Uneanpusrii raz B MKT.
OcHoBHoe ypaBHenne MKT

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMIieparypa Kaxk

bu6nuoreka [JOK
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Mepa CpelHEN KNHETHYECKOU
DHEPrUM IBHKEHUS MOJIEKYIL.
YpaBHeHue
MenneneeBa-Kianeipona

https://m.edsoo.ru/ff0c511e

3akon JanpToHa. I'a30BEIe

27
3aKOHBI
Jlaboparopnas pabota

)3 «HccmemoBaHne 3aBUCHMOCTH
MEXIy IapaMeTpaMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
N3omporieccrl B H1eaabHOM Ta3e

29 U UX rpaduyeckoe brbmmorexa [OK

https://m.edsoo.ru/ff0c570e

MIPE/ICTABJICHHE
BuyTpeHHss sHEprus
TEPMOJMHAMUYIECKON CUCTEMBI

30 U CIIOCOOBI €€ U3MEHEHHS. bu6nuoreka [JOK
KonnvecTBo TemioTsl u padora. https://m.edsoo.ru/ff0c5952
BuyTpenHss sueprus
OJHOATOMHOTI'O HJICAJIBHOTO Ta3a

31 Bupasl Terionepenaun bubmorexa LHOK

https://m.edsoo.ru/ff0c5¢36

YnenbHas TEMIOEMKOCTh

1 BemecTBa. KonmmuecTBO TEMIOTHI bu6mmorexa [IOK
MIPH TEIUTONIEpEaaye. https://m.edsoo.ru/ff0c5c36
AnnabaTHBII mporecc

1 IlepBblil 3aKOH TEPMOAMHAMUKH bubmuoreka [JOK

" €T0 IPUMEHCHUC K

https://m.edsoo.ru/ff0c5efc
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nu3omnponeccam

HeoOpaTuMoCTh Mpo1ieccoB B

bubmuoreka [JOK

4 .B 7
3 MPUpOZE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunnun aeiicteus u KITJI bu6nmoreka [JOK
TEMJIOBOM MAIlIMHBI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIT/I
37 DKOJIOTHYECKUE TTPOOIIEMBI
TETJIOOHEPTETUKH
O06001aroIui YPOK
38 «Monle JII;I HaZI()bI/BI/IKa bubmorexa HOK
yp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKI
KonTponbhas pabota no teme
39 «MonekynsipHas hu3MKa bubmorexa HOK
yp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTUHAMUKI
[TapooOpazoBanue u
40 KoHaeHcanud. Mcnapenne n bubmmorera [TOK
A HoL P https://m.edsoo.ru/ff0c63b6
KHAIIEHNE
AOcCoIIoTHAs. 1 OTHOCHUTEIbHAS
41 BIaXXKHOCTH BO3AyXa bubmmorera [IOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceimennsriit nap
Tépnoe Teno.
Kpucrannmaeckue u amopdabie
. bubnuoreka [JOK
42 Tena. AHU30TPOIHS CBOMCTB

Kpuctamios. JKunkue
kpuctajabl. CoBpeMEHHbIE

https://m.edsoo.ru/ff0c6510
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MaTCpHraJIbl

[ImaBieHue U KpUCTAIM3ALIMS.

43 VnenbHas TEroTa MIaBICHUS bubmorera [TOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numanus
bu6mmoreka [IOK
44 YpaBHeHHE TEIIOBOTO OaaHca
P https://m.edsoo.ru/ff0c6820
DneKkTpuszanus Te.
45 Dnexkrpudeckuii 3apsaa. JBa bubmorera [TOK
P AR https://m.edsoo.ru/ff0c6bce
BHJIA DJICKTPUUYECKUX 3aPSAI0B
[IpoBOIHUKY, TUATEKTPUKH U
46 MOJTYNPOBOIHUKH. 3aKOH bubmuorexa [JOK
COXpaHEHUS INEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoneiicTBre 3apsioB.
47 3akon Kynona. ToyeuHbli bubmorera [JOK
" y https://m.edsoo.ru/ff0c6ced
AIEKTPUIECCKUHN 3aps]T
Hanpspok€anocTh
AIEKTPUYECKOTO MOJIA.
48 [Ipuatmn cynepno3unuu bubmorexa HOK
prn YHep Iul https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX Tonel. JInnun
HaIpPsHKEHHOCTH
PaGoTa cun
49 AIEKTPOCTATUYECKOTO TOJISI. bubnmnoreka [JOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ff0c6100
MOTEHIINAIOB
b K
50 [IpoBOIHUKYN M TUATEKTPHUKH B nomotexa O

https://m.edsoo.ru/ff0c7018
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AIIEKTPOCTATUYECKOM IIOJIE.
Jusnexkrpuueckas
MTPOHMUIIAEMOCTH

51

OnexrpoéMkocTs. Konnencatop

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

52

DJEKTPOEMKOCTH TIIIOCKOTO
KOHJIeHCAaTopa. JHEeprus
3apsKEHHOT0 KOH/IEHCaTopa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHnast pabota
"U3mepeHue 371eKTpOoEMKOCTH
KOHJIeHcaTopa"

54

[TpuHn geicTBUs U
MIpUMEHEHNE KOHIEHCATOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHWHOIO IIPUHTEPA.
DJIeKTpOCTaTUYECKas 3allUTA.
3a3zeMJIeHHE IEKTPOIPHUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyLIECTBOBAHHUS.
[TocTostHHBINM TOK. CHila TOKa.
Hanpspokenue. ConpoTuBieHue.
3axon OMa AJis yyacTKa Lenu

56

[TocnenoBaresnbHOE,
napajuieNIbHOe, CMEIIIAaHHOE
COCIMHEHHUE TTPOBOIHUKOB.
Jlaboparopuas pabota
«3y4eHune cMenanHoro

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7410
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COCOAUHCHUA PE3UCTOPOB»

57

PaboTa 1 MOIIIHOCTE
ANEKTPUUECKOT0 TOKA. 3aKOH
Jxoyns-Jlenna

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

58

3axon OMa a1 IOJTHOM
(3aMKHYTOI) 2JIEKTPUYECKOMN
nenu. Kopotkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«3mepenune IJIC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHelii ypok. KonTponsHas
pabora 1o Teme
"DnexkrpoauHamuka /
Bcepoccuiickas npoBepodHas
pabota

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marmui ypox
«DNeKTpoAUHAMUKAY /
Bceepocculickas nposepoyHas
pabora

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs TPOBOJAUMOCTh
TBEP/IBIX METAJIJIOB.
3aBHCUMOCTBH CONIPOTHBIICHHS
METAJIJIOB OT TEMITePaTyPhI.
CBepXImpoBOIUMOCTD

62

DJIEKTPUYECKUI TOK B BaKyyMe.
CBOIICTBA DIIEKTPOHHBIX ITYYKOB
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[TomynpoBoOIHUKH, UX
cOOCTBEHHAs M IPUMECHas!

63 npoBoaAUMOCTh. CBOMCTBA 1 bubmorexa HOK
POBO ) https://m.edsoo.ru/ff0c84ae
p—n-niepexoa.
[TomrynpoBOTHUKOBEIE PUOOPHI
DJIEKTPUYECKUI TOK B
acTBOpax M pacruiaBax
64 SHGKT I(:JII/ITOI]: 1 bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0c82ba
DIIEKTPONUTHYECKAS
Jucconuanus. DIEKTPOIU3
DNEeKTPUYECKUM TOK B ra3ax.

65 CaMoCTOSITeNTbHBIN U | bubmuorexa [JOK
HECAMOCTOSITEIBbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [lna3zma
DnekTpuueckue mprudopsl U

66 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnmoreka [IOK
npuMmeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbnas pabota no teme
«Onexkrpocraruka. [locTosHHbIN bubnuotexa [JOK

67 . 1
aneKkTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpeaax»

Pe3epBHbIil ypoK.
68 O0606mamuit ypok o Temam 1 bubmorexa HOK
HHATOTIHH yp https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIJACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero u3ydennsi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
[TocTostTHHBIE MATHUTHI U X
B3auMojieiicTBue. MaruutHoe
. bubnuorexa [JOK
1 nosie. BekTop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
WHAYKIWA. JIMHUY MarHUTHOU
WHIYKIUN
MarsnuTtHO€ noJje NpOBOJHUKA
) ¢ TokoM. OmbIT DpcTena. | Bbu6moreka [JOK
B3anmoneiicTBre NpOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopartopHnast pabota
3 «M3ydenne ma 0ro 1o 1 1 bubmmorexa [IOK
YEHHUE MAarHUTHOTO TOJIs
Y https://m.edsoo.ru/ff0c98fe
KaTYILIKH C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS Ha
IIPOBOAHUK ¢ TOKOM. Cuiia
4 Awriepa. Jlaboparopnas pabota ) 1 bubnnoreka [JOK
«HccnenoBanue gericTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha
pPaMKy € TOKOM»
JleficTBME MarHUTHOTO MOJISI Ha
bu6mmoreka [JOK
5 JBIKYIIYIOCS 3apSKEHHYIO |

yactuily. Cuna JlopeHiia.

https://m.edsoo.ru/ff0c9df4
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Pa6ora cunbl Jlopenna

DJIEKTPOMArHuTHAsE UHYKIHUS.
IToTok BEKTOpa MArHUTHOMN
uHaykuuu. JJ1C uHayKImum.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUSA
AIIEKTPOMArHUTHON MHTYKITHID)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTS. SIBIIEHUE
camounaykuuu. IJC
CaMOMHAYKIIUH. DHEPIrusi
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE
roje

Bbu6morexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTporucTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMAarHUTHI,
AIIEKTPOJIBUraTElb,
YCKOPHUTEIH 3IEMEHTapHBIX
YacCTHULl, THAYKI[MOHHAS M€Yb

10

O6o06maromuit ypok
«MarsutHoe 1oJe.
DJeKTpOMarHUTHAS HHIYKIIHSD)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cabg82

11

KonrponbHas padorta no teme
«MarsautHoe nozie.
ONeKTpOMarHUTHAsE HHIYKIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58
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12

CB0OOOIHBIE MEXaHHUECKHE
Kosebanus. 'apmonnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpalenue sHepruu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHnast pabota
«UccnenoBanue 3aBUCUMOCTU
MePHOA MaJIBIX KOJICOAHMIA
rpy3a Ha HUTH OT JITMHBI HUTH
U Macchbl Tpy3a»

14

KonebaTenbHbBIN KOHTYD.
CBobopHbIe
AIIEKTPOMArHUTHBIC KOIeOaHus
B UJICaJIbHOM KOJIeOaTeTbHOM
KOHTYyp€. AHAJIOTHS MEXTY
MEXaHHYECKUMU U
AJIEKTPOMATHUTHBIMH
KoJIe0aHUSIMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUS SHCPIrUn B
UealbHOM KOJieOaTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BeIHyKIeHHBIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHMsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86
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17

IIepeMeHHBIN TOK.
CunycouganbHbIN
MepEeMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOTO TOKaA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U
HaIpsKEHUs

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[TpousBoacTBO, NIepeaaya u
NOTPeOICHUE IEKTPUICCKOM
SHEPTUH

19

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUUECKOTIO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKA, JIMHUI
ANEeKTpoIepesayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE
anekTposneprun. Kynprypa
UCIIOJIb30BaHUs
JJIEKTPOOHEPIUH B
IIOBCEIHEBHOM JKHU3HU

21

MexaHn4decKre BOJIHBI,
YCIJIOBHS PacCIpOCTPAHECHHUSL.
ITepuon. CxopocTtb
pacnpoCTpaHEHUs U JUIMHA
BOJHBL. [lonepeunsie n

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54
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MMPOAOJBbHBIC BOJIHBI

3Byk. CKOpOCTb 3BYKa.

bubnnorexa [JOK

22 I'pomocts 38yKka. Beicora httDSI//m.edSOg)_.[I'u/ffOCCCOC
ToHa. TemOp 3ByKa
DNEKTPOMAarHUTHHIE BOJHBI, UX

23 cBoiicTBa U ckopocTts. [1lkana Bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paIUOCBSI3U U

24 TeneBuaeHus. Pa3Burtune
cpencTB cBs3u. Paguonokarus

)5 Konrponbnas padora bub6nuoreka [IOK
«Konebanust ¥ BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonuHenHOE

%6 pacnpoCTpaHEHUE CBETA B bub6nuoreka [IOK
OAHOPOJHOM cpene. ToueuHslii https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OrtpaxkeHue cBera. 3aKOHbI

7 oTpaxeHus csera. [loctpoenue bubnnorexa [JOK
M300paXeHH B MJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
ITpenomiienue csera. [lonnoe

73 BHYTPEHHEE OTpPAXKEHUE. bubnuoreka [IOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 Jlaboparopnas pabota bubnuoreka [IOK

«I/I3MepeHne IIoKa3aTciiia

https://m.edsoo.ru/ff0cd67a
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MMPEJIOMJICHUA CTCKIIA»

30

JInn3sl. IlocTpoenue
n300pakeHHi B JIMH3E.
®opmyJia TOHKOH JIMH3HI.
VYBennueHue JIMH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopatopHas pabota
«HccienoBanme CBOMCTB
HM300paKCHHH B JIMH3AX)

32

Hucnepcust cBera. ClioxKHbBIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHnas pabota
«Habmonenne nucriepcuu
CBETa»

33

Wutepdepenuys ceeta.
Hudpaxus certa.
JudpaxknuonHas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.

[Tonsipuzanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npuOOpsl U
yCTpPOICTBA U YCIIOBHS UX
0€301acHOr0 MPUMEHEHUS

36

['paHuIBl TPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKH.
[ToctynaTel cnennaibHOM
TEOPHH OTHOCUTEIHHOCTU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD

bu6mmoreka [JOK
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OIHOBPCMCHHOCTHU.
3aMeI[J'IeHI/Ie BPEMCHHU U
COKpall€HUE JTJINHBI

https://m.edsoo.ru/ff0cfaq42

DHeprus u UMITyJIbC
PENATUBUCTCKOMN YaCTHUIIBL.

bu6mmoreka [IOK

38
CB43b MACCHhI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Kontponbnas pabora «Onrtuka.

39 OCHOBBI cieUaNbHOU TEOPUH bubmorexa HOK

& p https://m.edsoo.ru/ff0cf610
OTHOCHUTEILHOCTHY

40 ®otonbl. ®opmyna [1nanka. bubnuorexa [JOK
DHeprus U UMITyJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Eub 1OK

nonmoTexa

41 ekra. O A.T.
orosdpexra. Ombirer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsbl poTodddekra.

4 VYpaBHeHue DiHIITEHA 15 bubnuorexa [JOK
dotordpdexra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorodddexra
Jasnenne ceera. Onbitel I1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [OK

N AEBE https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHuueckue ycTpoicTa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢doTorIeMeHT, POTONATIVK,
COJTHEYHast OaTapesi, CBETOIUO]T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenue 3amau mo treme

45 «DJIeMEHTBI KBAaHTOBOM bubmorexa HOK
https://m.edsoo.ru/ff0d0302
OTITHUKI»
Mogens atoma TomcoHa.

46 Omnsitel Pezepdopaa no bubnuorexa [JOK
paCCEIHUIO O-YaCTHII. https://m.edsoo.ru/ff0d091a
IInanerapnas mozenps aroma

bu6mmoreka [JOK
47 [Toctynatel bopa
4 P https://m.edsoo.ru/ff0dOafa
N3nydenue u noraonieHue

43 (OTOHOB IpH MEpexo/ie aToMa bubnuorexa [IOK
C OJIHOI'0 YPOBHS 3HEPIrUH Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl crieKTpoB
BonHOBBIE CBOMCTBA YaCTHLL.

Bomnsl ne bporins.
49 KopnyckynsipHo-BOJIHOBOM bubmmorexa [TOK
pHyCcIyIvip https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JITy4YECHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitel Pezepdopaa no bubmuorexa [JOK
OTPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyYCHUS
CgoiicTBa anbda-, 6era-,

51 raMMma-usiy4eHus. Bousiaue
PaINOAKTUBHOCTH Ha )KUBBIE
OpraHU3MBI

52 OTKpBITHE TPOTOHA U bubmuorexa [JOK
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HeWTpoHa. M30Tombl.
Anbda-pacnian. IIEeKTPOHHBIN
Y TIO3UTPOHHBIN OeTa-pacmnaj.
'amma-u3nydenue

https://m.edsoo.ru/ff0d1162

53

OHeprus CBS3M HYKJIOHOB B
anpe. SlnepHsie peakuum.
SAnepusiii peaxtop. [Ipobiemsr,
HEPCIIEKTUBBI, SKOJIOTHYCCKHE
ACTICKTHI SIIEPHON SHEPTETUKU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTUIIBI.
OTtkpbITHE TO3UTPOHA. MeToAbI
HAOIIO/ICHUS ¥ PETUCTPAINH
AIIEMEHTAPHBIX YACTHII.
Kpyrmasiii cron
«DyHIaMEHTAJIbHBIC
B3auMoeucTBUA. EnUHCTBO
(bu3nIeCKOil KApTHHBI MUPaY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMuH. Bun 3BE31HOrO
Heba. Co3Be3ausi, spKue
3BE3/IbI, IIJIAHSTHI, UX BUINMOC
nemkenne. ComHeuHas
cucreMa

56

Counune. Conneunas
AKTUBHOCTDE. VICTOUHUK
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sHeprun ConHIA U 3BE3]

57

3BE3/bI, NX OCHOBHEBIE
XapaKTePUCTHKU. 3BE3IbI
IJ1aBHOM ITOCJIET0OBATEIHLHOCTH.
BryTtpennee ctpoeHue 3BE3I.
CoBpeMeHHBIE ITPEICTABICHUS
0 MPOUCXOXKJIECHUHU U IBOJIIOIIUU
Connna u 3BE37

58

Mneunstit [IyTe — Hama
I'amaktuka. Ilonoxenue u
nsmxkenne CoHia B
I'anaktuke. I'amakTHKH.
UYeEpHepie ABIPHI B AIpax
raJJakTHK

59

Bcenennas. Paszoeranue
ranakTuk. Teopus bosbiioro
B3phIBa. PenukToBOE
n3JIydyeHne. MeraranakThka

60

Heperennsie npo0iaembl
aCTPOHOMHHU

61

KonTponbnas pabota
«INeMEeHThI aCTPOHOMUH U
acTpoPpU3UKN»

62

O6o6maromuit ypok. Poib
(bU3HUKN U aCTPOHOMHH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMATbHOU




U 3TUYECKOil chepax
JeSTEIbHOCTH YeJIOBEeKa

63

Ob6o6maromuit ypok. Poss u
MeCTO (DU3UKHU ¥ aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOM
KapTHHE MHpa

64

O6o6maromuit ypok. Poib
¢du3nyeckoil Teopuu B
dbopMupoBaHUU
MPEJICTaBICHUIA O PU3UICCKON
KapTUHE MHUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
00111eM PSSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEICTABICHUIA O IPUPOIC

66

PesepBHblil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WHAYKLIHS

67

Pe3epBHbIil ypok. OnTuka.
OcHOBBI crIeIIMAILHON TEOPUH
OTHOCHUTEJIBHOCTH

68

Pesepusiii ypok. KBanTOBasA
¢du3uka. DIeMeHThI
ACTPOHOMMH U acTpO(U3UKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJTACC

Kon
NpoBePsSIeMOTro
pe3yJbTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpa3oBanus

10.1

JleMOHCTpHpOBaTh Ha MpHUMEpax pojib U MeCcTo (U3UKU B
(opMHpPOBaHUN COBPEMEHHOM Hay4YHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKM U  TEXHOJOIMH, B  IIPAaKTUYECKOU

NEeITEIbHOCTH JII0JIEH

10.2

VY4uThIBaTh TpaHULBl MPUMEHEHHS HU3YYEHHBIX (DU3MYECKHX
MOJICJIeH: MaTepualbHasl TOYKA, MHEpLHUAaJIbHAs CUCTEMa OTCYETA,
a0COJIIOTHO TBEPIOE TEJIO0, UACAIBHBIN ra3; MOJIEIN CTPOEHUS I'a30B,
KUIKOCTEN U TBEPABIX TEJ, TOUCYHBIN IEKTPUUECKUH 3apsi — IPH

penieHnn GU3NYecKux 3agau

10.3

Pacno3naBaTh Qu3nueckue siBaeHus (Mpouecchl) U OOBACHATH UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYIIPHO-KMHETHUECKOM
TEOPUHU CTPOEHUS BEIECTBA U AJIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  NpPSIMOJMHEHHOE  JBM)KEHHME, CBOOOJHOE
NaJeHue  Tel, JBWXKEHHE 10  OKPYKHOCTH,  HMHEpPLMI,
B3aumojeiictue Ten; aud¢ys3us, OpOyHOBCKOE IBIKEHHE,
CTPOEHHUE JKUJIKOCTEH U TBEPABIX TE€J, U3BMEHEHUE 00bEMA TeN IpU
HarpeBaHuu (OXJIaXKJEHUHU), TEIUIOBOE paBHOBECHE, HCIApeHHeE,
KOHJIEHCallUs, TUIaBJIEHUE, KPUCTAIIN3allis, KUIIEHUE, BIIAXKHOCTh
BO3/yXa, IOBBILICHHE JaBJIEHUS ra3a INpU €ro HarpeBaHUM B
3aKpBITOM COCYJE, CBA3b MEXIY IapaMeTpaMu COCTOSHUS Tas3a B

us3orponeccax; 3JICKTpu3anus T, B3aUMOJCUCTBHE 3apaa0B

10.4

OnuceiBaTh MEXaHMYECKOE ABWIKCHUC, HCIIOJIb3Ys (bHSH‘lCCKI/Ie
BCIIMYUHBI: KOOpJAuHara, nyTh, MEpEeMCIICHUC, CKOpPOCTbD,
YCKOpPEHUEC, Macca TCjia, CHJIa, HMIIYJBC TCJIa, KHUHCTHUYCCKAasA
OHEpPIus, IIOTCHIIMAJIbHAsA OHEpPIrus, MEXaHHU4YCCKas pa60Ta,
MCXaHUYCCKAasds MOMIHOCTD, IIPU OIMMCAHWH ITPABHUIIBHO TPAKTOBATH
(bHSI/I‘IeCKI/Iﬁ CMBICJI HUCHOJIB3YEMBIX BCIWYHWH, HX 0003HAYEHHUS U
CAMHUIBI, HaxoauTb Q)OpMYHBI, CBA3BIBAIOIIHC JaHHYIO

(1)I/I3I/I‘-ICCKyIO BCJIIMYHHY C APYTUMU BCINYNHAMU




10.5

OnuceiBaTh M3y4YE€HHBIE TEIUIOBBIE CBOMCTBA TEJI M TEILJIOBBIE
SBJICGHUS, HUCHONB3Yys (U3MUEeCKHe BEJIWYMHBI: JaBJICHHE Trasa,
TEeMIlepaTypa, CpeAHss KUHETUYeCcKas »DSHEpPrus XaoTHUECKOIro
JNBWKECHUS MOJIEKYJ, CPEIHEKBaJgpaTU4YHas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTpPEHHss »JHeprus, pabora rasa,
KO3 (UIUEHT MOJEe3HOro JIEHCTBUS TEIUIOBOTO JABHUraTeNs; Ipu
ONHUCAaHUU  TPABUIBHO  TPAKTOBATh  (DU3MUECKUH  CMBICI
UCIOJIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUS U €AMHMIIbI, HAXOJIUTh
(GbopMyIbl, CBA3BIBAOIINE JAHHYIO (U3NYECKYIO BEIUYHHY C

APYruMH BCIIMYHUHAM

10.6

OnuceiBaTh M3Yy4YEHHBIE JIIEKTPUUECKUE CBOWCTBA BeIECTBA U
JNEKTPUYCCKUE SIBICHHUS (MIPOIECCHI), HCIONB3Yys (pU3udecKue
BEJIMYUHBI:  DJICKTPUYECKUW  3apsii,  SJICKTPUYECKOE  TIOJIE,
HaMnpsDKEHHOCTH TOJIs, TOTEHIMAN, Pa3HOCTh IMOTEHIIMATIOB; TIPH
ONHMCAaHWU  MpPaBWIBHO  TPaKTOBaTh  (PU3MYECKHH  CMBICIH
WCIOJIb3YEMBIX BEITUYMH, UX 0003HAUECHUS W €IUHUIIBI, YKA3bIBATh
(opMyIbI, CBS3BIBAIONIME JaHHYIO (DU3MUECKYI0 BEIMYHUHY C

APYruMu BCIIMUMHaAMU

10.7

aHAIM3UPOBaTh (U3MUYECKUE TMIPOLIECCHl M SBJICHMS, MCIIONb3YS
(u3MYecKre 3aKOHBI M MIPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonsl HprOTOHA, 3aKOH COXpPAaHEHUS MEXAHUYECKOMU
SHEPrUH, 3aKOH COXPAHEHUS HMIYJIbCA, MPUHLHUII CYNEPIO3ULIUN
CWJI, TIPUHLMI PABHOINPABUS HHEPIUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETUUECKY0 ~ TEOPUIO  CTPOEHUSl  BEIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUECKOW 3HEPTUH TEMIOBOIO
JBUKECHHSI MOJIEKYJ C a0CONIOTHOW TeMIepaTypoil, epBhIi 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHECHHUS BJIEKTPUYECKOro 3apsAna,
3akoH KynoHa; mpu 3TOM pa3nuuaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHHE M YCIIOBUS (TpaHUILBI,

00J1aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAIWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB;, pa3iIHyaTh YCIOBUS HX O€30MMacHOTO

HCIIOJIBb30BaHUs B HOBCCI[HGBHOI\/'I KHN3HU

10.9

BBITIOHATE  AKCIIEPUMEHTHI 10 MCCIEAOBAHHUIO  (U3HUYSCKUX
SIBICHUH W TIPOIECCOB C WCIIOJB30BAaHUEM TPSIMBIX M KOCBCHHBIX
W3MEPEHUH; Tpu 3TOM (GOpMyIHpOBaTh mpodiieMy (3amady) H

TUIIOTE3y Y4YeOHOro SKCIEepUMEHTa, COOUpaTh YCTAHOBKY U3




IpEAJIOKCHHOTO O60py,Z[OBaHI/IH, MMpOBOAUTD OIIBIT nu

(bOpMYJ'II/IpOBaTB BBIBOBI

10.10

OCYH_IGCTBJ'IHTB IIPSAMBIC W KOCBCHHBIC H3MCPCHUA (bI/I3I/I‘IeCKI/IX
BCJIMYWH, IIPU 5TOM BLI6I/IpaTL OIITHUMAJIBHEIN CITOCO0 HU3MCPCHUSA U
HCIIOJIB30BaTh MN3BCCTHBIC MCTOJBbI OLICHKHU HOFpCLHHOCTGfI

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAYy (U3NYECKUMHU BEIMYUHAMH C
HCMOJIb30BAHUEM TPSAMBIX U3MEPEHUM; MPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3YJIbTATHI MMOJYYCHHONH 3aBHCUMOCTH
(U3HYECKUX BEIMYMH B BUJC TAOJIHIl U TPAPHUKOB, JEIATh BHIBOIBI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

10.12

CobOmoaTte mpaBwia 0e30macHOrO TpyJda IpU  IPOBEIACHUU
HCCIEA0BAHUI B paMKax y4eOHOT0 JKCIIEPUMEHTA,
y4e0HO-MCCIEIOBATENbCKOM M IPOEKTHOM  AEATENbHOCTH €
UCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB U J1aOOPATOPHOIO

o0opyaoBaHus

10.13

Pemate pacuérHple 3amauyM  C SBHO 3aJaHHON  (PU3HUECKOU
MOJIEJNIbIO, UCHOJB3Ysl (PU3MUECKUE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE
aHalmu3a yCJIOBMsS 3aJadyd  BBIOMpaTh (DU3HYECKYIO MOJEIb,
BBIIENATh (PU3MUECKUE BEIUYMHBI U (HOPMYJIBI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOAUTh pacyéTbl M OLCHUBATb PEATBHOCTH

MOJTYYSHHOTO 3HaYCHHS (PU3HIECKON BEIIMIHHEI

10.14

Pemarp  KadecTBEHHBIE  3aJadyM:  BBICTPAUBATHh  JIOTMYECKH
HENIPOTUBOPEUYUBYIO  LIEMIOYKY PACCYXKICHUHM C ONOpPOH Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/I‘{eCKI/IC SIBJICHUSA

10.15

Hcnonb3oBaTh MpH  pelieHUH Y4YeOHBIX 3a7a4 COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJOTMU JUIS TOHMCKA, CTPYKTYpHUpPOBAHMSA,
UHTEPIIPETALIMM U NPEICTaBICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
nH(popMallvK, TOJYYEeHHOM M3  pa3IMuHbIX  HMCTOYHHKOB;

KPUTHUYECKH aHAJU3UPOBATH MOJTydaeMyto HHPOPMAIUIO

10.16

[IpuBonuTe mpHUMEpPHl BKJIaJa POCCUHCKUX U 3apyOexHBIX
y4EHBIX-(QU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE IPOLIECCOB

OKpY>Karoumero M1upa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3HKE B MOBCETHEBHOM
KU3HM i1 o0ecriedeHus: Oe30MacHOCTH TMpH  OOpaIlleHuHd ¢

npubopaMd U TEXHUYECKHMMH YCTPONCTBAMH, MJS COXPaHEHUS




3A0pPOBbA U CO6JHO,Z[6HI/IH HOPM 3KOJIOTUYCCKOI'0 IIOBCIACHHSA B

OKpY>Karolllen cpene

10.18

Pa6OTaTI) B Ipynnc C BBIIOJHCHUCM Pa3IMYHbIX COLUAJIbBHBIX
poJieil, IIaHupPOBaTh PadOTY TPYNIIEI, PAIIMOHATBEHO PACTIPEICIATh
00S13aHHOCTH U TIUJIAHUPOBAaTh NEATEIbHOCTh B HECTaHAAPTHBIX
CUTyaIHsX, aJleKBaTHO OILICHUBAThH BKJIAJ Ka)XIOT0 U3 YYACTHHUKOB

IpyHIbl B pelIEHUE paccMaTpuBaeMoil mpoOaemMbl

11 KITACC

Kon
MPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemMble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHero o01ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha TMpPHUMEpPax pOJb MU MeCTO (U3NKH B
(hopMUPOBaHUM COBPEMEHHON HAYyYHOH KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOTHH, B MPAKTHYECKOU
NESTENIbHOCTH JIIOJIeH, IEeNOCTHOCTh M EIUHCTBO (PU3UYCCKOM

KapTHHBI MUpa

11.2

VY4uThIBaTh TpaHULBl MPUMEHEHHUS HU3YYEHHBIX (DU3MYECKHX
MOJICJIE: TOYEUYHBIA DIEKTPUYECKUM 3apsan, sACpHas MOJCIb
aTomMa, HYKJIOHHas MOJEJIb AaTOMHOIO sApa MpHU PpELIEeHUU

(bu3znyeckux 3aaau

11.3

Pacnio3naBath ¢uznueckue sBIeHUs (IIPOLECCHI) U OOBICHITH UX HA
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKH U KBAHTOBOM (PU3MKHU:
AJEKTpUYECcKasi IPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JIHCTBUSL  TOKa,  B3aUMOJEWCTBHE  MAarHUTOB,
ANEKTPOMArHUTHAs WHAYKIHS, JIEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOJAHUK C TOKOM M ABWXKYIIMKCS 3apsiji, 3JICKTPOMArHUTHBIC
KoJeOaHusi U BOJIHBI, NPSMOJIMHEHHOE pacIpOCTPAaHEHUE CBETa,
OTpaXEHHE, TMpeJoOMIICHHEe, WHTeppepeHnrs, audpakuus u
MoJIApU3alusi CBeTa, JUCHEpCUs CBeTa, (POTORIEKTPUUECKHIMA
abpdext (poroaddexT), cBeTOBOE IaBICHWUE, BO3HUKHOBECHHE
JTUHENYaToro CHeKTpa aroMa BOAOPOJa, €CTECTBEHHas U

HUCKYCCTBCHHA paJUOAKTUBHOCTDb

11.4

OnuceiBaTh H3yu€HHbIE CBOWCTBA BeIIECTBA (AJIEKTPUUECKHE,

MarHuTHBIC, OIITHYCCKHUC, SJICKTPUYICCKYIO IMPOBOANMOCTD




pPa3NUYHBIX CpeA) M DIEKTPOMArHUTHBIC SBIEHUS (IIPOLECCHI),
UCTIONB3Ysl (U3NYECKUE BEITUYMHBI: DJICKTPUUYECKUN 3apsll, cuia
TOKa, AIEKTPUUECKOE HaIpsKEHUE, ANEKTPUUYECKOE
COTMPOTHUBIIEHUE, pa3HocTh mnoteHnuanoB, JJC, pabora TOKa,
WHAYKIMS MarHuTHOro mojs, cwia Awmmnepa, cuna JlopeHua,
WHIYKTUBHOCTH KaTYIIKH, SHEPTHS JJICKTPHUYECKOTO ¥ MAarHUTHOTO
MoJIeH, MepUoJ M YacToTa KojebaHui B KOIeOATenbHOM KOHTYpE,
3apsi ¥ CUJIa TOKA B TIPOIECCE TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KoseOaHuii, HOKyCHOE pacCTOSTHHE M ONTHYECKasl CHJIA JTUH3bI, TIPH
ONMCAaHWU  MpPaBWIBHO  TPAaKTOBaTh  (PU3MUECKUM  CMBICIH
I/ICHOJIBSyeMI)IX BCJINYHH, UX 0603Haqu1/1${ n CAUHUIIBI, YKaSI)IBaTI)
(hopMysbl, CBSI3BIBAIOIIME JaHHYIO (PU3MUYECKYIO BEIMYHHY C

APYIruMH BCIIMUNHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SBJIEHUS U IPOLECCHI,
UCHOJIB3Ys (PU3MUYECKHUE BEITUUYHUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4aCTOTa CBETA, SHEPTUs U UMITYJbC (HOTOHA,
IIepUoJ IOJNypaclana, DSHEPrUs CBA3M AaTOMHBIX slep; IpH
ONMKMCAaHWUU  TPABUIBHO  TPAKTOBATh  (DU3MUECKUHA  CMBICT
HCIIOJIb3YEMBIX BEJIMYMH, X 0003HAYEHUS U €IUHUILIbI; YKa3bIBATh
(bopMymbl, CBS3bIBAIOIIME JAaHHYI (U3MYECKYI0 BEIUYUHY C
IpPYTMMH  BEJIMYMHAMH, BBIYUCIATH 3HaueHHE (pU3MUecKon

BCIIMYHMHBI

11.6

AHanu3upoBaTh (PU3NYECKUE MPOLECChl U SBJICHUS, MCIIONb3YS
¢busnyeckue 3aKOHbl M OPUHOMNBL 3akoH OMa, 3aKOHbI
MOCTIeI0BATEIbHOIO U MapajIeIbHOTO COCIUHEHUS MPOBOJHHUKOB,
3akoH JDxoynsa — JleHna, 3akoH D3JEKTPOMarHMTHOM WHIYKIUH,
3aKOH  NPSMOJIMHEHHOTO  PAacIpOCTPaHEHMs] CBETa, 3aKOHBI
OTpaXEHMsI CBETa, 3aKOHbBl IMPEJIOMJICHHS CBETa, YpaBHEHHE
OiiHmTeiHa s Gotodddexra, 3aKOH COXpaHEHHS] SHEPTUH, 3aKOH
COXPAaHEHHUs UMILYJbCa, 3aKOH COXPaHEHMs 3JIEKTPUUYECKOTO
3apsifia, 3aKOH COXpaHEHHMs MaccoBOIO 4HMcia, MocTynaTel bopa,
3aKOH PaJAMOaKTUBHOIO paclaja; Ipyu 3TOM Pa3INyaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa, €ro MaTEeMaTHYeCKOE BBIpAXKEHHE U

ycioBus (rpaHullbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpeJICJ'I}ITB HAIllpaBJICHUC BCKTOpPAa HWHAYKOHWU MArbHuTHOI'O I1OJIA

MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopenia

11.8

CTpOI/ITL H OIIMChIBATHb I/1306pa)KeHI/IC, co3agaBacMoO€ IINIOCKHUM




3€pKaJioM, TOHKOW JIMH301

11.9

BbINONMHATE  AKCIIEPUMEHTHI MO  HMCCIEAOBAHUIO  (U3NYECKUX
SBJICHUH U IPOLECCOB C UCIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX
U3MEpeHui; mpu 3ToM (opMyIUpoBaTh MNpobdiaemy (3azady) Hu
TUIOTE3Y Y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEITIOKEHHOTO o0opyaoBaHus, IIPOBOJUTH OITIBIT U

(hopMyTHPOBATH BHIBOIBI

11.10

OcymiecTBisATh OpsSMbIE U KOCBEHHBbIE HM3MEpEeHHs (HU3NYECKHX
BEJIMYMH; MIPU 3TOM BBIOMPATH ONTHUMAJIBHBIN CIIOCOO U3MEPEHUS U
HCIIONB30BAaTh  M3BECTHBIE  METOJABI  OLEHKM  IOTPEUIHOCTEU

N3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTHU buznueckux BEJINYUH c
HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM; NPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (DMKCHpPOBAaTh pPe3yibTaThl MOJYYEHHOW 3aBHUCHUMOCTHU
(u3MYecKUX BEIMYUH B BUJE TaONUIl U TPaQHUKOB, €IaTh BbIBOJIBI

10 pe3yJibTaTaM UCCICAOBAHU

11.12

Cob6mronaTe mpaBuiia 0€30MacHOro TpyAa MOpHU TMPOBEIECHUU
UCCIIeZIOBaHUI B paMKax y4eOHOro IKCHEPUMEHTA,
yueOHO-HCCIeI0OBAaTEbCKOM M MPOEKTHOW JICATENBHOCTH C
UCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB M J1a0OpaTOPHOTO

obopynoBaHus

11.13

Pematp pacuéTHele 3amauM C SBHO 3aJaHHONW (U3UYECKOM
MOJIENIbIO, UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U PUHIIUIIBI; HA OCHOBE
aHalmM3a YCIIOBHS 3aJadd BBIOMpaTh (DUBUYECKYIO MOJIEIb,
BBIIEIATh (PU3MUECKUE BEIWYHHBI M (OPMYJIBI, HEOOXOIUMBIE IS
e€ peuieHus, IPOBOAUTH pPacy€Tbl M OLICHUBATH PEAJIBHOCTH

IIOJIYUYCHHOT'O 3HAaUYCHUA q)H3quCKOﬁ BCJIIMYHHBI

11.14

Pemarp  kauecTBEHHbIE  3aJayM:  BBICTPAUBATh  JIOTMYECKH
HEMPOTHBOPEUYMBYIO LIETIOYKY PACCYXKICHUHM C ONOpPOH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/I‘IeCKI/Ie SABJICHUA

11.15

Hcnonp3oBaTe mpH pemieHMH YYeOHBIX 3a7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUHU Uil MOUCKA, CTPYKTYPHUpPOBaHUS,
MHTEPIIPETALMM U TPEICTaBICHUS y4eOHOW U HAyYHO-IIOMYJISIPHOM
uH(poOpMallMK, TONYYEHHOH M3  Pa3IMYHBIX  HCTOYHUKOB;

KPUTHYCCKU aHAJIU3UPOBATH IMOJTYy4aCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBACHATH J810)70500050000¢ ﬂeﬁCTBHH MallluH, HpI/I60p0B 1 TCXHUYCCKHUX




YCTpOﬁCTB; pa3jindaTtb yCJIOBHUA UX 0€301IaCHOr0 MCIIOJIb30BaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTe mpuMepbl BKJIAAA POCCHUMCKMX M 3apyOeXHBIX
yu€HBIX-(U3UKOB B pa3BUTHE HayKH, B OOBSICHEHHE IPOLECCOB

OKPYZKaromero M1upa, B pa3BUTUC TCXHUKH U TEXHOJIOT it

11.18

Hcnons3oBaTh TECOPECTUYCCKNEC 3HAHUA 110 (1)I/I3I/IKC B HOBCGHHCBHOﬁ
KHU3HHU 1A obecreyennss 0Oe30MMacHOCTH Ipu O6paH_ICHI/II/I C
an6opaMH n TCXHHUYCCKUMHU YCTPOﬁCTBaMH, AJId COXpaHCHUA
300pOBbA U CO6JHOI[€HI/I$I HOPM 3KOJIOTMYCCKOr'o IIOBCIACHHA B

OKpY’KaroIlen cpene

11.19

Paborath B rpyIine ¢ BHIMOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboOTy TPYIIBL, pPalMOHATBHO  pacHpeAemsaTh
0053aHHOCTH ¥ TUIAHUPOBATH JEATENHHOCTh B HECTaHIAAPTHHIX
CUTYallUsAX, aJICKBaTHO OLIEHMBATh BKJIQJ Ka)X/JOr0 M3 YYaCTHUKOB

IpYMIIbI B PELLICHUE PacCMaTpUBAEMOM MPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon
pa3jaena

Kox npoBepsiemoro
3jeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupone. HayuHnble
METOJIbl TIO3HAHUSA OKPYKAIOLIEro MHpA.
Ponp skcnepumeHTa U Teopuu B Mpouecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3UKeE

1.2

MonenupoBanue (HU3HUECKUX SIBICHUNH H
IIPOLIECCOB. Hayunslie TUIIOTE3BI.
@duznueckre 3aKOHbBl M Teopuu. ['paHmIBI
MPUMEHUMOCTH  (U3HYECKUX  3aKOHOB.
[Ipuauun coorBerctBuss. Ponp u  mecro
¢buzuk B (QOPMHUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTUHBI MHpa, B MPAKTHUYECKOH

NEATENHHOCTH JIIOAEH

MEXAHHKA

KNMHEMATHUKA

2.1.1

Mexannueckoe JBUKEHHUE.
OTHOCHUTEIHHOCTD MEXaHUYECKOTO

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

[Tepemerienue, CKOPOCTh (CpeaHsIst CKOPOCTb,
MTHOBCHHass  CKOpPOCTb) W YCKOPCHHE
MaTepUAIbHOW TOYKH, UX MPOEKIMU Ha OCH
CUCTEMBI KOOp/IMHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMojuHeiHoe  nBwkeHue.  ['paduku
3aBUCUMOCTH KOOpJIMHAT, CKOpOCTH,

YCKOpCHHA, nyTH u NnepeMeICHUA




MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

CBo0OoHOE NazicHue. Y CKOpEeHne

C¢BOOOIHOTO MMaJEHUS

KpuBonuneiinoe nBmxkeHue. PaBHOMepHOe
JBIKEHUE  MaTE€pUAJbHOM  TOYKM IO
OKPY’)KHOCTHU. YTJIOBasi CKOPOCTb, JMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTENBLHOE YCKOPEHUE

TexHuyeckue  ycTpoWCTBa:  CIUIOMETD,
JIBIDKCHHUE CHApPSAOB, IEMHBIE U PEMEHHBIC

nepenayn

[IpakTnueckue paboTHI. N3smepenne
MIHOBEHHOH  ckopoctu.  MccnenoBanue
COOTHOLICHUA MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIC
paBHBIE  TPOMEXYTKH  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBMKEHHH C HadaJlbHOU
CKOpPOCTBIO, paBHOM Hymo. M3yueHue
ABWIKCHUA 1HapUKa B BSI3KOI KUOKOCTH.
W3yueHnne JABWKEHHsS Tena, OpOLIEHHOTO

TOPU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

[TpuHIIMD OTHOCUTEJIHLHOCTH TI'amunes.
IlepBriii 3akoH Hprorona. MuepuumanbHble

CUCTEMBI OTCUéTa

222

Macca tena. Cuna. [IpuHiun cynepno3unuu

CHJI

223

Bropoii 3akoH HeroTOHA 111 MaTepUaIbHON
TOYKH B WHEPUHUAIBHOW CHUCTEME OTCYETa
(MUCO). Tpermit 3akon Heroorona pans

MaTCpHaJIbHBIX TOUCK

224

3akoH BCCMHUPHOTO TATOTCHUA. Cuna

TAXKCCTH. HepBa;I KOCMHUYECKasd CKOPOCTB.




Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNIbXKECHUS M CWJIa TPEHHS  TOKOS.
Koadduruent TpPEHUSL. Cuna
CONPOTHUBJICHUSI TIPU JIBIXKCHHU Tella B

KHUJIKOCTH HJIU ra3e

2.2.7

HOCTyHaTeJ'IBHOe 151 BpalaTeJIbHOC

JBHXKXCHUC a0COJIFOTHO TBép,Z[OFO TCJ1a

2.2.8

MomeHT CHJIBI OTHOCUTEIBHO ocu
BpAIlICHMUS. IIneuo CHUJIBI. VYcenoBus

paBHoBecus TBEpAoro tena B UCO

229

Texnuueckue YCTpOﬁCTBaI IIOAIIMNITHHUKH,

JABMKCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

IIpaxTrueckue paboThI. N3yuenue
JBYDKEHUS OpYyCKa 10 HaKJIOHHOM MJI0CKOCTH
oJ1 NENCTBHEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCHMOCTHU cui
YIPYTOCTH, BO3HUKAIOINX B
neGopMUpyeMOil MpyXHHE U PE3HMHOBOM
oOpasle, OT BEJIWYMHBI HX JehOopMalUH.
HccnenoBanue YCIIOBHI paBHOBECHS

TBEPAOrO TeJla, UMEIOIIETO OCh BPALLECHUS

23

3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1

HMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
MaTCpHaJIbHBIX TOYCK. I/IMHYJ'IBC CHJIBI U

HN3MCHCHHEC UMITYJIbCa TCJIa

232

3akoH coxpaneHuss wumnyiasca B HCO.

PeaktuBHOE NBMXKEHUE

233

Pabora cuiiet

234

MOoOIIHOCTD CHJIBI

235

Kunernueckass  sHeprus  MaTepHAIBHOU

TO4KU. TeopeMa 0 KHUHETUYECKON YHEPTUU




2.3.6

[lorenumanbHass sHeprus. I[loTeHuumanbHas
SHEPrUs yIpyro nehopMHUPOBAHHOMN
npyxuHbsl. [loTeHuuanpHas sHeprus Teina

BOJIN3M TIOBEPXHOCTH 3EMITN

2.3.7

HOTCHHI/IaJ'H)HI)Ie N HETIOTCHIMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIMIOTCHIHUAJIBHBIX CHUHII C
NU3MCHCHHUEM MEXaHHYECKOM OHCpPIrUuun
CHCTCMBI TCII. 3aKkoH COXPAaHCHUA

MEXaHU4YeCKOM OHEPIrun

2.3.8

anyme " HCYIIPYTHUEC CTOJIKHOBCHU A

239

TexHu4eckue yCcTpoicTBa: IBUKCHUE PAKET,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[TpakTnueckue paboTel. M3yueHue cBsA3U
CKOPOCTEH TeJII MpU HEYyHpyroM yjaape.
HccnenoBanue cBsi3u  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHISCKOM OHCPIUH TCJia

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOH TEOPHH.
BbpoyHnoBckoe JIBIDKECHHUE. Huddysus.
XapakTep IOBUKCHHS M B3aUMOJCHCTBUS

qaCTull BCIICCTBA

Mopenu CTpOe€HHMS Ta30B, XUAKOCTEH U
TBEPABIX Tel U OOBSCHEHHE CBOMCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca MOJICKYII. KomuuectBo BCIICCTBA.

[ToctrosnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienscus

Mopgens wumeanbHoro raza. (OcHOBHOeE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOM

TEOpHHU UACAJIBHOI'O Irasa




AOcomoTHasT  TeMmmepatypa Kak — Mepa
CpeHe KMHETUYECKOW SHEPrUuu TEIIOBOTO
JBIKEHHMs dactul rasa. [llkama temmeparyp

KennBuna

Vpasuenne Knaneiipona — MeHnaeneesa.

3akoH JlameToHA

3.1.8

I"'azoBEIe 3aKOHBEI. N3onporiecchr B
HAeaIbHOM rase C IIOCTOSTHHBIM
KOJINYECTBOM BeEILlECTBA: u30Tepma,

u30xopa, n3zobapa

TexHudeckue  yCTpOWCTBA:  TEPMOMETD,

6apomeTp

3.1.10

[TpakTueckue paboThl. M3MepeHune Macchl
BO3JlyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTHU MEXIY
napaMeTpamMu  COCTOSIHHSL — Pa3peKEHHOTO

rasa

3.2

OCHOBbI TEPMOJIMHAMUKNA

3.2.1

TepmonuHamuudeckas cucrema. BHyTpeHH:s
JHEPrus TEPMOAMHAMUYECKOM CHUCTEMBI U

CIOCOOBI €€ U3MEHEHHUS

322

Konunuecto TCIIJIOThI )51 paGOTa.
BHyTpeHHHH OHCPIusia OAHOATOMHOI'O

naCaJIbHOIO ra3a

3.23

Buasl Temnonepenauu: TEMJIONPOBOIHOCTS,
KOHBEKIMs, M3jIyuyeHue. TernoéMKocTh
Tesna. YjaenbHas TEIUIOEMKOCTh BELIECTBA.
Pacuér KOJIM4eCTBA TEIJIOTHI pu

TCILIONCpeaaqucC

324

IlepBb1it 3aKOH TEPMOAUHAMUKH.
IIpumeHeHue IIEPBOTO 3aKOHa
TEPMOAVHAMUKH K U30IIpoLIECcCaM.

['padmyeckas uHTepnperanus paboThl ra3a




Termmosble MamuHbl. [IpuHUMNBL AEHCTBUA

TEIJIOBBIX MalIuH. [Ipeo6pazoBanus
SHEPTUH B TETUTOBBIX MaluHax.
3.2.5
Koadduuuent monesnoro aercTBus (nanee
— KIT[I) TernoBoit mamunsl. [{ukn Kapuo u
ero KII/]
Bropoit 3aKOH TEPMOJUHAMUKH.
326 HeoOpatumocTs TpOIIECCOB B MPHUPOJIE.
o TemoBble  IBUTATENM.  DKOJOTHYECKHUE
pOo0OJIEMBI TEIJIOPHEPTreTUKU
TexHuyeckue  ycCTpoiicTBa: JBUTATEIh
3.2.7 BHYTPEHHETO CrOpaHUs, OBITOBO
XOJIOAWIBHUK, KOHIUITUOHED
328 [IpakTnueckue paboTHI. Nsmepenne

YIEIbHOM TEITIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHNMA BEIHLIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

ITapooOpazoBanue 51 KOHJICHCALIHSL.
Ucnapenue u xuneHwe. YAelbHas TEIIOTA
napooOpa3zoBaHusl. 3aBUCUMOCTD

TCMIICPATYPbI KUIICHUA OT JABJICHHUA

332

AOComoTHAsS M OTHOCUTEJIbHAS BIIAXKHOCTH

Bo3ayxa. HacelmenHslil nap

333

Teépnoe Teno. Kpucraumueckue U
amopdHbie Tena. AHHM30TPOIUS CBOMCTB
KpPUCTAJUIOB. Kunkue KpUCTAJUIBIL.

COBpeMCHHLIe MaTcpHraJibl

334

[InaBnenne u KpucCTauM3aUMs. Y IeJbHAs

TCIJIOTA IJIaBJICHU . CY6J'II/IMaI_II/I$I

335

YpaBHeHHE TEIIOBOTO OaaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP U
INCUXPOMCETP, KaJIOpuUMCETp, TEXHOJIOI'HU

MOJIydYCHHUsA COBPEMCHHBIX MATCPUAJIOB, B




TOM qucJjie HAHOMATCPUAJIOB, u

HaHOTCXHOJIOTHH

3.3.7

IIpaxTrueckue paloThI. N3mepenue

BJIAJKHOCTH BO3]1yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OneKkTpu3anusa Tel. DJNEKTPUYECKUH 3apsil.

JIBa BHJa 3NIEKTPUYECKHX 3aPsIIOB

HpOBO,I[HI/IKI/I, JUDJICKTPUKHU u

ITOJTYITPOBOTHUKH

4.1.3

3aKkoH COXpPAaHCHMUA DJICKTPHUICCKOI'O 3apsaa

4.1.4

B3aumopeiictsue 3aps108B. 3akoH Kynona

Onektpuueckoe mnoie.  Hampspk€HHOCTD
3JIEKTPUUECKOTO OoJIA. [TpunIn
cynepno3unuu. JIuHUM — HanpsHKEHHOCTH

QJICKTPHYCCKOI'O ITOJIA

Pabora cun QJICKTPOCTATUYCCKOI'O  IIOJIA.

ITorenmuan. Pa3HoCTh MOTEHIIUATIOB

HpOBOI[HI/IKI/I " JUIJICKTPUKU B IMOCTOAHHOM
QJICKTPUYICCKOM  IIOJIC. Z{I/IBHCKTpI/I‘IeCKaH

IMPOHUIACMOCTDb

DNEKTPOEMKOCTD. Kongencarop.
DNeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOPA.

DHeprus 3apsHKCHHOTO KOHICHCATOPa

TexHuueckue yCTpOWCTBA: 3IEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATHUECKas 3allNTa,
3a3eMJICHHE 3EKTPOnpudOpoB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenune

AIEKTPOEMKOCTH KOHJICHCATOPA

4.2

[IOCTOSHHBIN SJIEKTPUYECKHUM TOK. TOKU B PA3JIMUHbBIX

CPEJIAX




4.2.1

YcaoBus CyHICCTBOBAaHUMA IHOCTOAHHOI'O
QJICKTPHUYECKOI'O TOKa. HMcTOoUuHUKH TOKA.

Cwua Toka. [TocTOSIHHBII TOK

422

Hanpsioxenune. 3akon Oma 1151 ydacTka Henu

423

DNEKTPUYECKOE CONPOTUBIIEHHUE. Y AEIBHOE

COIIPOTHUBJICHHEC BCIICCTBA

4.2.4

HOCHGI[OB&TG.HBHOC, napajjieJibHOC,

CMCHIAHHOC COCAMHCHUC TPOBOAHHUKOB

4.2.5

PaGora amekTpuyeckoro Toka.  3aKOH

Jxoyist — Jlenna

4.2.6

MOIHOCTB IEKTPUIECKOTO TOKA

4.2.7

anekTpoaBwkymias cuia (mamee — DJIC) u
BHYTPCHHCC COIIPOTUBJICHHUC HCTOYHHKA
Toka. 3akoH Oma JiJIsi MOJHOM (3aMKHYTOM)

BHeKTqueCKOﬁ OCIIN. Kopomoe 3aMbIKaHHUEC

4.2.8

OJIEKTpOHHAsT  TPOBOJUMOCTH  TBEPJBIX
METaJUIOB. 3aBHCHUMOCTb  CONPOTUBJICHUS
METAJJIOB OT TeMIepaTypbl.

CBepXnpoBOIUMOCTh

4.2.9

DnexTpuuecKkuii ToK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBoAHUKH. CobcTBeHHas u
pUMeCHas MIPOBOJAMMOCTH
MOJTyNpOBOAHUKOB. CBOMCTBA p-n mepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11

OJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIUALTHS.

DIIEKTPOIHN3

4.2.12

DJEKTPUYECKUI TOK B rasax.
CaMOCTOSTEIIBHBIE U HECAaMOCTOSTEIIbHEIN
paspsia. Pazauunsie THITBI
CaMOCTOATEIBHOIO paspsza. MonHus.

IImazma




4.2.13

TexHuueckue  yCTpOWCTBa:  ammepMmerp,
BOJIETMETP, pPEOCTaT, HUCTOYHUKHU TOKa,
AJIEKTPOHArpeBATEbHBIC puoopsI,
AIIEKTPOOCBETUTENBHbIE pudOpHI,
TEPMOMETP CONPOTUBJIICHHS, BaKyyMHBIN
MOJ, TEpMHUCTOPbl U  (HOTOPE3UCTOPHI,

MOJTYTIPOBOTHUKOBBINA THOJI, TATbBAHUKA

4.2.14

[IpakTnueckue paboThLI. N3yuenne
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa U €ro
BHYTPEHHEro conportusieHus. Habmonenue

SJICKTPOJIN3a

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

4

OJIEKTPOAMMTHAMUKA

MATHUTHOE I10OJIE. DJIEKTPOMAT'HUTHA A UHAYKIOUA

4.3.1

ITocTtossHHBIE MarHuUTEL. B3anMomencTBue

IIOCTOSAHHBIX MAarHuToOB

4.3

43.2

MaruutHoe moje. BekTtop MarHuTHOH
uHaykuuy.  [IpuHoMn — cynepno3unuu.
Jluann marautHOM MHAykumu. Kaprtuna
JVMHUM MAarHUTHOM HWHIYKIUU  MOJIA

INOCTOAHHBIX MaroHuTOB

433

MarautHoe TOJe MPOBOJHUKA C TOKOM.
Kapruna nuHuil noist JUIMHHOTO IPSIMOIO
NPOBOJTHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKH ¢ TOKOM. OTmBIT
Opcrena. B3aumoneiicTBiue mpoOBOJHUKOB

C TOKOM

4.3.4

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE




Cuna  JlopeHma, €€ Moayiab U

HampapjieHue. JIBikeHue 3apsKeHHOM

433 YacTHLBI B  OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuiel Jlopenna
4.3.6 SIBneHue 3IIEKTPOMAarHUTHOM UHIYKIIUH
437 [ToTok BeKTOpa MarHUTHOW UHTyKLIUH
O/C WHIYKLIHH. 3akoH
43.8
ANIEKTPOMArHUTHOM MHAYKIMU Papanes
BuxpeBoe nsnexrpuyeckoe mose. IC
WHAYKIMA B TPOBOJHUKE, ABUXKYILEMCS
439 MOCTYyNaTeNbHO B OJTHOPOJTHOM
MarHUTHOM I10J1€
4.3.10 IIpaBuno Jlenua
NHIyKTUBHOCTS. SBnenune
4.3.11
camonHykuuu. JIC caMonHAyKIMK
OHeprus MarHUTHOIO IOJI KaTyLIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHuueckue yCTpONCTBA: TOCTOSTHHBIC
MarHUTHI, AJIEKTPOMAarHUTBHI,
4.3.14 AIIEKTPOBUraTENb, YCKOPUTENN
AIIEMEHTAPHBIX ~ YAaCTHLl, HWHIYKIMOHHAs
neyb
IIpakTueckue paboTHI. N3yuenue
MAarHUTHOTO TIONISi KATYIIKH C TOKOM.
4315 HUccnenosanue IeWCTBUS IIOCTOSHHOI'O

Marsura Ha pPaMKy (¢ TOKOM.

HUccnenosanue SIBJICHUS

BHCKTpOMaFHHTHOﬁ HWHAYKOUU

5 KOJIEBAHUA U BOJIHBI
MEXAHUYECKHUE U DJIEKTPOMATHUTHBLIE KOJIEBAHU S
5.1 KonebarensHass cucrema. CB0OOIHEBIE

5.1.1

KoJIeOaHHSI. FapMOHI/I‘IeCKI/Ie KOJIEOAHHSL.




[lepuon, wacroTta, ammautyaa u Qasa

KoJIeOaHUit

IIpy>xuHHBI MasATHUK. MaTeMaTuyeckuii

MasiTHHUK

ypaBHCHI/IC TapMOHHUYCCKUX KOJICOaHMI.
Kunemarnueckoe n JUHAMHUYCCKOC

OIMCaHKE K0JIe0aTEIBHOTO JABWKCHU A

IIpeBpaienue SHEpPruu pu
rapMoHuueckux  kosieOanusx. CBs3b
aMIUIUTY B KOJIeOaHui HUCXOIHOU
BEJIMYUHBI C aMIUIUTYyAaMU KojieOanuit e€

CKOPOCTH U YCKOpPEHUs

Konebarenbuplii  xoHTYp. CBOOOAHBIC
AIIEKTPOMAarHUTHBIE KoJIeOaHus B
uealbHOM  KoJeOaTeIbHOM  KOHTYpe.
AHajioruss MEXJIy MEXaHH4YEeCKMMU U
AIIEKTPOMAarHUTHBIMU KOJ1e0aHUSMHU.

®opmyna Tomcona

3aKOH COXpaHEHUS YHEPTUH B UJCATBHOM

KOJIeOaTeIbHOM KOHTYPE

5.1.7

BrinyX1eHHBIC MEXaHUYECKUE
KoJIeOaHusl. Pesonanc. PeszonancHasa
KpHuBasl. BriHyX1cHHBIE

SJICKTPOMArHuTHBIC KoJe0aHusl.

[lepemennbiii  Tok. CHHycCOUJANbHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
AMIIIUTYTHOE U JIEHCTBYIOIIEE 3HAUECHUE

CHJIbI TOKA Y HAITPAKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTso,
nepenavya u moTpeOIeHHe dIEKTPHISCKON
SHEPIrUU. OKOJOTMYECKHE PHUCKH TIpH

MIPOU3BOJICTBE DJIEKTPUUECKOW DSHEPTHUH.




Kynberypa UCTIOJIb30BaHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

5.1.11

TexHuueckue ycTpoHcTBa: ceiicmorpad,
IIEKTPUYECKUI 3BOHOK, JVHUH

SJICKTpOoICpEaavd

5.1.12

[TpakTueckue pabotel. HccnemoBanue
3aBHCHMOCTH NE€PHOJIa MaJIbIX KojieOaHuit
rpy3a Ha HUTU OT JJIMHBI HUTH U MAaCCHI
rpy3a. MccienoBanue nepeMeHHOTO TOKa
B Lenu u3 MOCJIEI0BATEIBLHO
COETMHEHHBIX KOHJEHCATOpa, KaTyIIKU U

pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIOBHS
pacnpoctpanenusa. Ilepuon. CkopocThb
pacnpocTpaHeHUS] W JUIMHA  BOJIHBL.

Honepeque " IPpOJAO0JIbHBIC BOJTHEI

522

HNutepdepentius u  audpakmus

MEXaHUYCCKHUX BOJH

5.23

3Byk. CkopocTh 3ByKa. ' pOMKOCTE 3ByKa.

BricoTa ToHa. TemMOp 3ByKa

524

ONEKTPOMAarHUTHbIE  BOJHBL. Y CIIOBUSA
U3IyYEHUS]  SJEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenrtanus Bektopo E, B u v

B I-)J'IGKTpOMaFHI/ITHOI\/JI BOJIHC B BAKyyM¢C

525

CpolicTBa  BJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, NPEJOMIICHUE, MOJIIpU3aLUs,
mudpakuusi, uaTepdepenuus. CKopocTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHL[I/IHBI pPagruoCBA3N U TCIICBUACHMUS.




Panuonoxanms. 9HeKTp0MaFHI/ITHOC

3arpsi3HEHNE OKPY>KaIoLIei cpebl

5.2.8

TexHuueckue yCcTpoOMCTBA: MYy3bIKaJbHbIE
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUAarHoCTukKka B TEXHHUKE U MCIHUIIUHE,
pangap, paauONPUEMHHK,  TEJIEBU3OD,

anTeHHa, tenedon, CBU-neun

53

OIITUKA

53.1

[IpsimonuHeitnoe pacupocTpaHeHue

CBeTa B OAHOPOAHOM cpene. Jlyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [locTpoenne n300pakeHHi B INIOCKOM

3epKaiie

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBETa. AOGCOIIOTHBIH TOKa3aTeib

IPETOMJICHUS

534

[Tonmoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbIl yroa IOJHOIO BHYTPEHHEIrO

OTpaXKEHUs

535

Hucnepcus cBera. CIOXHBIA  cOCTaB

Oenoro cBeTta. L{Ber

5.3.6

Coluparoue ¥ pacCewBaIONINE JTMH3HI.
Tonkas nmH3a. DOKYCHOE pPaCCTOSTHUE U
ONTHYECKas  CWJIa  TOHKOW  JIMH3BL
IToctpoenue M300paxeHH B
coOMparIMX U PACCEUBAIOIIMX JIMH3AX.
®opmysia TOHKON JIMH3BI. Y BEJIWYEHHUE,

naBacMoe JIMH30H1

5.3.7

IIpenenbr NIPUMEHUMOCTH

r€OMETPUYECKON ONTUKHU

53.8

WNurepdepentius  cBera. KorepeHTHbIC
HMCTOYHHKHU. YcnoBust HaOTIOICHUS

MaKCUMYMOB u MHWHHUMYMOB B




UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

Hudpakuus  cBera.  AudpakuuonHas

peméTKa. YcaoBue Ha6J'IIO,Z[eHI/I$I TJIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJICHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Monstpusarus cBeta
TexHuueckue ycCTpoWCTBa: O4YKH, JyIHa,
doroannapar, MNPOEKIMOHHBIA ammnapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAs
ONTUKa,  JAU(paKIMOHHAS  peléTKa,
HOJISIPOU T
ITpaktnueckue  pabotel.  M3mepenue
5310 nokasaress npejaomienus. VccrnenoBanue

CBOMCTB  HM300pakeHWW B  JIMH3aX.

HaGmronenue aucnepcun cBeta

BJIEMEHTAHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTHU

6.1

I'paHHLBI NIPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsr TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTHM CBETa B BaKyyMe,

MPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPECMCHHOCTH.
BaMGI[J'IeHI/IC BPpEMCHM U COKpalICHHUC

JJIAHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBsi3b MacChl C DHEPrHEH W HMITYJIECOM
CBOOOJIHOM 4YaCTHUIIBI. ODHEPTUsl TOKOS

CBOOOIHOM YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonsl. dopmyna Ilnanka  cBA3M




SHEpruu GOTOHA C €ro YaCTOTOW. DHeprus

Y UMITYJIbC (POTOHA

OTkpsITHE u WCCIIeIOBaHHE
dotorpdexra. Ombiter A.I'. Cronerosa.

3akoHbl poTordpdekTa

VYpaBHenue OUHIITENHA s
dotoapdexra.  «KpacHas  rpaHHIAY

doTtordpdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE NEeHUCTBUE CBETA

TexHUYeCKHE yCTpOUCTBA: (DOTOIIEMEHT,
dboronaTuuk, COJIHCYHAs Oarapes,

CBETOIUO]T

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OTBITE
Pesepdopna o nccienoBaHuIo CTpOSHUS

aToMa. HJ'IaHCTapHa}I MOACIIb aTOMa

7.2.2

IToctrynatet  bopa.  U3nyuenue wu
norjionieHrne (HOTOHOB TpU TEPexoje
aToMa C OJHOTO YypOBHS DJHEPrHMH Ha
npyroi. Buael  cnektpoB.  Cnektp

YPOBHEW 3HEPrUH aTOMa BOAOPOAA

7.2.3

BonHoBrle cBoiicTBa yacTull. BOJHEI Ie
Bporins. KopmyckynsipHO-BOJIHOBO#
nyamusM.  Jludpakius dJIEKTPOHOB  Ha

KpHUCTaJlIax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YeTpoicTBO U IpUHLMI paboTHI J1a3epa

7.2.5

TexHu4YecKrue yCTpOMCTBa: CIIEKTPaIbHbBIN
aHaIM3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBbII

KOMITBIOTED

7.2.6

[TpakTnueckue pabotbl. Habmronenue

JIMHENYaTOro CreKkTpa




7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHUS M PErHCTPALUU

SJICMCHTAPHBIX YaCTHUL]

7.3.2

OTKpbITHE  PAAMOAKTHUBHOCTH.  OTMBITHI
Pesepdopaa mo onpenenenuio cocrasa
panumoakTuBHOro u3nmyuyenus. CBoiicTBa
anbda-, oera-, raMmma-mu3JIydeHHs.
BinusHue paguoakTUBHOCTH Ha >KUBBIE

OpraHu3MbI

7.3.3

OTkpplTHE  TPOTOHA W HEWTpOHA.
Hyxnonnas mozgens sinpa I'eitzenOepra —
WBanenko. 3apsan aapa. MaccoBoe uncio

anpa. N3ortomnsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIN u
MIO3UTPOHHBIN Oera-pacna.
["'amma-u3nydenue. 3aKkoH

PaIMOaKTUBHOTO pacmaaa

7.3.5

3Heprn;1 CBJA3M HYKJIIOHOB B  A4pC.

SAnepubie cuibl. Jlegext Macchl sapa

7.3.6

H,Z[epHBIC peaKknuu. I[CJ'IGHI/IC N CHHTE3

sanep

7.3.7

SnepHslii  peakrTop. TepmosinepHbIit
cuHre3. IIpobinembl UM NEPCHEKTUBEHI
SIEPHOM  DHEPreTUKU. DKOJOTHMYECKUE

ACIICKTHI ﬂI[CpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yactuibl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue yCTpOMCTBa:  JO3UMETD,
Kamepa BwibcoHa, saepHBId peakTop,

aToMHas Oom0a

7.3.10

[Tpaktnyeckue pabotel. MccienoBanue

TPEKOB YaCTHII (o TOTOBBIM




dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Besnus, spKue

3B63HBI, IIaHCTHI, UX BUAUMOC IBMXKCHUC

8.2

Comueunas cucrema. IlmaHeTsl 3eMHOM
I‘pyr[HI)I. HHaHeTLI-FHFaHTLI H nux
CHYTHI/IKI/I, KapHI/IKOBLIe IIJIAHCTHEI. Ma.HBIe

tena COTHEYHOH CHCTEMBI

8.3

Conane, ¢dorochepa u  armocdepa.

ConHevyHast aKTUBHOCTh

8.4

Wcrtounuk sneprun ConHua v 3B€31

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Mmacca, CBETUMOCTb, pajinyc, TEMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETHUMOCTBHY.
3BE3bI  TVIABHOM  IIOCJICOBATEIBbHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTbY» ISt

3BE3]1 TJIABHOM ITOCICA0BATCIIBHOCTH

8.6

BuyTtpennee CTpOEHUE 3BE3.
COBpeMeHHI)IG MpCaACTaBJICHUA (6]
NPOUCXOXKIEHNH U 3BooLK CosHIa U 3BE311.

Jransl JKU3HU 3BE3]]

8.7

Mineunsii Ilyre — mnama [anakruka.
ChnupanbHasg  cTpykTypa  l'amakTuky,
pacnpeneneHue 3BE34, Tra3a U IbUIM.
ITonoxxenne wu jaBmkenue CoyHIIA B
lamaktuke. Ilmockas wu cdepuyeckas

noacucTeMbl [ aTakTuKu

8.8

Tunel ramaktuk. PaguoranakTuku U
KBazapbl. UYEpHble IBIppI B sApax

TaJJaKTHUK

8.9

Bcenennas. Pacmmpenue  BceneHHoM.

3akon Xa0OOia. PasOeranue ramsakTHK.




Bospact u pamuyc Bcenennou, Teopus
Bonbmioro B3peiBa. Mogens «ropsiuen

Bcenennoi». PennkroBoe usinyueHue

8.10

MacmrabHasi  cTpykTypa BceneHHOR.
Meraranaktuka. Hepeménnsie npoOiaemsl

ACTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



