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[TIporpamMmma mo ¢usmke 06a30BOro ypoBHS Ha YpPOBHE CPEAHETO OOILEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJIOXKEHHN U TpeOOBaHUU K pe3yJsibTaTaM



OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke ¢ yuetoMm (enepanpHOil pabodeil MpOorpaMMbl BOCIUTAHUS U
KOHIENINK TpernogaBaHusi ydeOHoro mpeamera «DPusnmka» B 00pa3oBaTEeIbHBIX
Opra”Hu3alusIx Poccniickon ®enepanun, peanu3yroImmnx OCHOBHBIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HampaBlieHO Ha (GOPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromuxcs 10—12 kmaccoB Tmpu
oOydeHun ux (uszuke Ha 6A30BOM YPOBHE HA OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeIMETHBIM pPe3yJibTaTam
OoOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOAUMOCTh peaTU3alUU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMH Y4Ye€OHbIMU mpenMmeramu. B Hei
ONPENENSIIOTCA OCHOBHBIEC LI€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro OOILEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIBTATHl OCBOEHUSA Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[TporpamMMma 1o pu3mke BKIIOYAET:

* IJIAHUPYEMBbIE PEe3yJIbTaThl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YpPOBHE, B
TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

.+ coJiepxkaHue yuyeOHoro npeamera «Pusnka» mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPUPOJBI, BBICTYIAs B
KauyecTBE y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CUCTEMY
3HaHUi 00 okpysxarorieM mupe. LlIkonbHbIN Kypce Pusuku — cucteMooOpasyronui
JUTSI €CTECTBEHHO-HAYYHBIX yUYE€OHBIX MPEAMETOB, MOCKOIBKY (U3HUUECKUE 3aKOHBI
JIeKaT B OCHOBE IMPOIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
MpUMEHEHUE (PU3MUECKUX 3HAHUM  OMNpeNesseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUA B cdepe HSHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJYyYE€HUsS HOBBIX MATEPUANIOB C 3aJlaHHBIMU CBOMCTBAMM W JIPYTHX.
N3yuenne ¢u3uk BHOCUT OCHOBHOM BKJIad B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYaromuxcs, B (OpMUpPOBAHUE YMEHHU MPUMEHSTH
HAy4YHBIM METOJI MO3HAHUS MPU BBIMOJTHEHUH UM YUYE€OHBIX HCCIICI0BaHUM.

B ocHOBy kypca ¢u3MKM i1 YPOBHS CpEIHEro o01iero oOpa3oBaHUS
MOJOKEH ps HIEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €r0
OCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUUM C HEHW KypcC SBISIETCS JIOTHYECKH
3aBEPIICHHBIM, OH COJICPKUT MaTepuall U3 BCEX pas3/iesioB (GU3HKH, BKIIOUAET KaK
BOIIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOMN (DH3HUKHU.



Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW Marepual Kypca (GU3MKH
o0OBEIMHEH BOKPYr (u3Mueckux Teopuidl. Bemymmm B Kypce sBiseTcs
(dopMupoBaHUE MPEICTABICHUM O CTPYKTYpHBIX YPOBHSIX MaT€pUU, BEIIECTBE U
TOJIE.

Hoes ecymanumapusayuu. E€ peanuszanus npeanosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TNOTEHIMana (pU3NYECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukun ¢ pa3BUTHEM OOILIECTBA, a TakKXKE C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU ITPOOIEMaMu.

Hoess  npuxnaoumou  uanpasnrennocmu. Kypc ¢Gu3uku  mpeanosiaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHUIIOKECHHM
M3YYCHHBIX TEOPUU U 3aKOHOB.

Hoes sKonoeuzayuu peanusyeTcsi TOCPEICTBOM BBEACHHS JIIEMEHTOB
CoJlepKaHUs, TOCBSIICHHBIX OJKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakkKe OOCYXICHHUS
po0ieM paloOHAIBLHOTO MPUPOJIONOIB30BAHUS U IKOJIOTHYECKOM 0€30M1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus SBIAIOTCS (pusnyeckue Teopuu (popmMupoBaHHe MPEACTABICHUN O
CTPYKTYpe MOCTPOCHHS (U3HUECKOU TEOpUH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TNPEICTAaBICHUAX O TPUPOJAE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHCAHHWS CCTCCTBEHHO-HAYYHBIX SIBJICHUN U
IIPOIICCCOB).

CHCTeMHO-ACATENPHOCTHBIN TIOX0 B Kypce (DH3WMKHM peann3yeTcs Mpexe
BCET0 3a CYCT OpraHU3AIMK IKCICPUMEHTATBLHON MEATeILHOCTH O0YyJarouuxcs.
Jlns  GazoBoro ypoBHA Kypca (U3MKH — O3TO HCIOJIb30BAHHE CHCTEMBbI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JTaOOpaTOPHBIX padoT,
KOTOpBIE B TMporpaMMme mo (pu3nke OOBEAUHEHBI B OOLIMN CIHCOK YUYEHUYECKUX
paKTUYECKUX paboT. BrljeneHne B yka3aHHOM TEpedHe JIabopaTOpHBIX PadoT,
NPOBOJUMBIX JJIS KOHTPOJIE M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa3oBaTeNpHOTO Tpollecca MCXOAs U3 OCOOCHHOCTEH IUTAaHUPOBAHUS W
ocHameHus kabOuHera ¢u3uku. Ilpm »sTOoM obecrnieumBaeTcs OBIAJACHHUE
OoOyJaroIMMUCS YMEHUSMH TPOBOJUTh KOCBEHHBIC HM3MEPEHUS, HCCIIECIOBaHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
MIPEIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE YIEISIETCS PELICHUIO PACUETHBIX U KaU€CTBEHHBIX 3a/1a4.
IIpu 3TOM MJI pacyETHBIX 3a/1a4 MPUOPUTETOM SIBJIAFOTCS 3a/1a4U C SIBHO 33JJaHHOM
¢u3nueckoil MOJENbl0, TO3BOJSIONIME MPUMEHSATh W3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOI0 paszlena Kypca, TaK U UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SBIISIOTCS 33aaHUS Ha



OoOBsICHEHHE MpOTEeKaHUs (U3NUYECKUX SBICHUH M MPOLECCOB B OKPYXKaroIIeH
KHU3HU, TpeOyromme BbIOOpa (U3MYECKOM MOAENH JUIsl CUTYallud TPAKTHUKO-
OPHUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-
TeXHUYECKOMY oOOecredeHnto yd4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
(¢u3MKH Ha YpOBHE CpelHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHIX
MpeAMETHOT0 KabwHeTa (DM3WKH WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NHKIA. B kabwHeTe (U3MKM MOKHO OBITh
HeoOxoammoe J1aboparopHoe OOOpYyJOBaHUE I BBITOJHCHHS YyKa3aHHBIX B
nporpamMme o GU3NKe YYEHHUYECKUX MPAKTUYECKUX padOT U JAEMOHCTPAIMOHHOE
o6opyoBaHue.

JleMoHCTpanimoHHOe 00opyaoBaHue (QOopMUpPYEeTCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH H  00ECIEeYMBAET TOCTAHOBKY
MEPEUYNCIICHHBIX B TpOrpaMMme IO (PH3WUKE KIFOUEBBIX JIEMOHCTPAIMA IS
WCCICOBAHMS  M3y4aeMbIX SBJICHWA W  TIPOIECCOB, OMIMMPUUYCCKAX M
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE JII YYCHUUYECKUX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMATHUYECKHX KOMIUIEKTOB W OOECIIEYMBACTCS B PacydeTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOOywaromuxcsi. TemaTHuyecKue KOMIUICKTHI
1a60paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITh TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE IIU(POBBIX J1TaOOpaTOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4YeHUs] PU3UKHU B 0011eM 00pa30BAHUU SIBJISTFOTCS:

- (opmupoBanue wuHTEpeca W CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

 pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

« (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

- (opmupoBanue yMEHHI OOBSCHITH SBICHHS C HCIIOJIb30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

« (opmupoBanue mnpencTaBICHUNA O PONM (PU3UKU IS Pa3BUTHS JAPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTibkeHrne dTUX TeNie 00ecreyrBaeTCsl PEIICHHEM CIICAYIONIUX 3a7a4 B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:

+ mpuoOpeTeHne CHUCTEMBI 3HAHUU 00 00mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJTIOYAs MEXaHUKY,



MOJICKYJIAPHYIO  (PU3WKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO GU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

- (opmupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKHE 3HAHUS JJiA
OObsiCHEHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U ISl TMPUHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

« OCBOEHME CIOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C SBHO 3a/laHHON
dbu3nueckol MoOAENbl0, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue GU3NUeCcKor MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

+ TOHWMaHHWE (UBMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

« OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHalIW3a W UHTEpIpeTauuu uHbOpMaIuu,
OIPEIENICHMS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

« CO3JIaHME YCJIIOBHMM JJIsl Pa3BUTHs YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus oTBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpedyeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX PalbOT SIBISIETCS PEKOMEHJIOBAHHBIM, YYUTENh JIeNaeT BHIOOD
MPOBEJICHUsI JTAa0OPATOPHBIX PAOOT W OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yUYarOIUXCS.

COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®dusuka — Hayka o npupoje. Hayunbsie METObI IO3HAHUS OKPYKAIOIIETO
Mmupa. Poib skciepuMeHTa ¥ TEOpUH B IIPOLIECCE NTO3HAHUS ITPUPOJIBI.
DKCnepuMEHT B (PUBHKE.

MopnenupoBanue (puanyeckux sIBICHHM W mpoleccoB. HaydHble TUmoTe3bl.
duznyeckre 3aKOHbl U TEOpUHU. |'paHUllbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Ponb u Mecro ¢uzuku B (pOopMUPOBAHUM COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.



Llemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPHUTEIbHBIE MTPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznexn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuera. TpaekTopus.

[lepemernienne, CKOpoCcTh (CpedHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOpPEHHE MaTepUaIIbHOW TOYKHU, MX MPOEKIMH HA OCHU CHCTEMBbI KOOpIWHAT.
CrnoxxeHue nepeMeIeHrui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMKEHUE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTU, YCKOPEHHUs, MyTU U

MepEeMEIIICHHS] MaTepUaIbHONM TOYKU OT BPEMEHH.

CBobOogHOE nazieHne. Y CKOpeHue CBOOOIHOTO MaICHUSI.

KpuBonnneitHoe  nBuxkeHue. JIBWKEHHE  MaTepUalbHOM  TOYKH IO
OKPYKHOCTH C ITOCTOSTHHOM 110 MOJIYJIIO0 CKOPOCTBIO. YTJI0Bask CKOPOCTbh, JIMHEHHAS
ckopocTb. [lepuon n yactora oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBA H MPAKTUYECKOE NPUMEHEHHE: CHUAOMETD,
JBIKEHUE CHAPSOB, IIEMTHBIC U PEMCHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETA, WIUTKOCTPALMS KUHEMATUYECKUX XapaKTEPHUCTHK
JBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.
[Tagenue Ten B BO3AyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenne aBuxkeHUs Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpagienue ckopocTy Ipu ABMKEHUH 10 OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHne HEPaBHOMEPHOTO JBWXEHHS C LEIbK ONPENECICHUS] MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXY ITyTSAMU, TPOMJCHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKHA BPEMEHU ITPHU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

I/I3yquHe ABMOXXCHMA TCJIIA, 6pOHIeHHOFO T'OPHU30HTAJIBHO.



Tema 2. /lunamuka
[Ipunuun  otHocutenbHOCTH  [amumnes. IlepBeii  3akoH  HbroToHa.
WNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnozunuu cwi. Bropoit 3akon HeroToHa
JUIs. MaTEpUaIbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro Tarotenus. Cmima Tspkectu. [lepBas kocMudeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunpl Tpenust (1okosi, CKoJib>keHusi, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIBXKEHUS U cuiia TpeHus nokosi. Ko duuueHnt tpeHus.

Cuna COIMPOTHUBJICHUA IIPHU ABUKCHHUHN TCJIa B JKUAKOCTH HUJIN I'a3cC.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.
MoMeHT CcuJIbl OTHOCUTENIBHO OcHu BpamieHus. [lmeuo cwibl. YcioBus
paBHOBECHUS TBEPOTO TEJA.

TexHuueckue ycTpoicTBa U NPaKTUUECKOE MPUMEHEHHUE: MOAIINUITHUKY,
JIBH)KEHUE UCKYCCTBEHHBIX CIIYTHUKOB. /JemMoncmpayuu

SIBnenve nHepuuu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIIHNX TEI.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U T1aJICHUH.

CpaBHEHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buabsl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOWMIUX B MPYKHHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaiuu.

HUccnenoBanne yciaoBHl paBHOBECHSI TBEPJOrO TENa, HMMEIOIIETO OCh
BpAalllCHMUS.

Tema 3. 3aKonbl COXpaHeHUus 8 MeXaHuKe
NMiynbC MarepuanbHOM TOYKM (TEslda), CHCTEMbl MAaTEPHAIBHBIX TOYEK.
NMnynibe cHITbl 1 MI3MEHEHHUE UMITYJIbCA TEJIA. 3AKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBH)KEHHUE.

PaboTa criipl. MOIIHOCTE CHIIBL.



Kunernyeckass sHeprus MarepuagbHOM TOUkH. TeopemMa 00 HU3MEHEHUU
KHMHETHYECKOW YHEPTUH.

[ToTenuanbHas SHEPTHUS. [ToTenmnuanbHas SHEPTUs yIpYyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManbHas  SHEprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MIIU.

HOTCHHI/IaJII)HI)IG )41 HCIIOTCHIIMAJIBHBIC CHIIBI. CBs3b pa6OTI)I
HCTIOTCHIMAJIBbHBIX CHUJI C U'BMCHCHHECM MEXaHUYECKOU SHCPIrunu CUCTCMBbI TCIJI.

3aKOH COXpAaHEHHS] MEXaHHUYECKOW SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.
TexHuueckue yCTpOWCTBa M NMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOMED,
NPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNpYyroro yjapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIbI ¢ U3MEHEHHUEM MEXaHMYECKON SHEpruu
TeJla Ha IIPUMEpe PaCTHKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MogekyisipHast Gu3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoynoBckoe mBwxkenue. Hubdysus. Xapakrep ABUKEHUS W
B3aUMOJICMCTBUSL YacTUI[ BemiecTBa. MoOJEnu CTPOEHHS Ta30B, KUIAKOCTEH U
TBEPJIbIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsbl MoJiekyil. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€¢ usmepenue. lllkana temmnepatyp
[enbcus.

Mopens  upeanbHOro rasa. (OCHOBHOE  ypaBHEHUE  MOJEKYISPHO-
KMHETHUYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpEIHEW KHUHETUYECKOM 3JHEPruM TEIUIOBOTO IBWKEHUS dvactull rasza. lllkana
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B HI€aIbHOM ra3e C IMOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiICHHE M30MPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.



TexHuueckue YyCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME AUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OHBITBI, JOKa3bIBAIOIINC CymcCTBOBAHUC MCIKMOJICKYJIAPHOTO
B3aHMOHCﬁCTBHH.

Monenb, nuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OHBITI)I, WIUIIOCTPpUPYIOIHUC YPAaBHCHHUC COCTOSAHHA HACAJIBHOI'O TI'a3a,
H30IIPOLCCCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenue Macchl BO3yXa B KJIACCHONW KOMHATE€ HAa OCHOBE W3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKY ITApAMETPAMH COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounHamuxu

TepmonnHamuueckass cucreMa. BHYTpeHHssE 3HEPIUsi TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl ¢ n3MeHnenus. KonmdectBo TeminoTel u padborta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza. Buubl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIydeHUE. Y IebHasl TEMJIOCMKOCTh BEIECTBA.
KonuuecTBo TEmIOTH Npu TEIIONEepeaye.

[lonsitue 00 aamabatHoM mnpouecce. IlepBblil 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTumocTh TpoleccoB B TMPUPOJIE.

TemnoBsie MamuHbl. [IpUHOUNBI JEUCTBHUS TEIUIOBBIX MAIIIKH.
[IpeoOpa3zoBanusi >HEPrUM B TEIUIOBBIX MarmuHax. KoddduimeHT mone3Horo
nerictBus TerutoBor MamuHbL. [lukin KapHo um ero ko3pduImMeHT IOIe3HOTO
NEeNUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIIIOIHEPTETHUKH.

TexHuueckue yCTpoWCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHIAUITUOHED.



Jlemoncmpayuu

3MeHeHre BHYTPEHHEH SHEpPruu Tejla MpU COBEPUICHHUU PpaOOThHI: BBUIET
MpoOKW W3 OYTHUIKK TOJ JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue ddupa B
JATyHHOU TpyOKe MyTeM TpeHUs (BUICOIEMOHCTPAIINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OneIT 1Mo aaunabdaTHOMY paCUIMPEHUIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHHBOM).

Mopnenu mapoBoi TypOWHBI, TBUTATENS] BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3MepeHue yaeapHOM TEMI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3AyXa. HacklmeHHbI map. YaenbHas TerioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT TaBJICHUS.

TBepnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaimioB. Kuakue kpuctaimbel. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpUCTaJUIU3alud. Y ieJbHas TerioTa miasneHus. Cyoaumanus.

YpaBHeHue TerIoBoro OanaHca.

TexHuyeckue yCTpONCTBA MU MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOTYYEHUSI COBPEMEHHBIX MaTepUaloB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npu nmoHW>KEHHOM J1aBJICHUMU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Pa3zneun 4. JinekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
OJNeKTpu3alus Tell. OJJEKTpUYECKUMU 3apsd. /[[Ba BHma 3IEKTpUUYECKHUX
3apanoB. [IpOBOJHUKM, NUAJAEKTPUKA U TOIYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsijaa.
B3anmoneiictBue 3apsnoB. 3akoH KynoHna. TodedHbIi 3JIEKTPUYECKAN 3apsi.



Onextpuyeckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. ITpuHiun
CYIIEPIIO3HUIIMH JIEKTPUUECKUX MOJEH. JINHUK HANIPSKEHHOCTH dJIEKTPUIECKOTO
HOJIA.

PaGora CHII QJICKTPOCTATUICCKOI'O ITO0JIA. HOTGHHI/IaJI. PaznocTth
IIOTCHIOHUAJIOB. HpOBOI[HI/IKI/I N JUBJICKTPUKHA B 3JICKTPOCTATHICCKOM I10JIC.

JusnekTpuyeckasi IpOHUIIAEMOCTb.
DnekTpoeMKocTh. KonaeHcaTop. DNeKTpOEMKOCTh TNIOCKOTO KOHIEHCATOpa.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: DIIEKTPOCKOII,
ANIEKTPOMETP, 3JEKTPOCTATHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpuOOpOB,
KOHJIEHCATOP, KONUPOBAJIBHBIN aIlliapar, CTPyMHbIN IPUHTED.

Jlemoncmpayuu
YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.
DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.
DnekTpocTaThyecKas 3aluTa.
JIMBIIEKTPUKY B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTH BJIGKTPOéMKOCTI/I INIOCKOI'O KOHIACHCATOpa OT INIoMAaaur
IIJIaACTHUH, PACCTOAHUA MCXKAY HUMHU U ,Z[I/IBJIGKTpI/I‘-IeCKOﬁ IMPOHUIACMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenune 31eKTpOEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. YJIETbHOE COIMPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHKA TOKA.
3akoH Owma [ nojaHOM (3aMKHYTOW) onekTpuueckoi 1enu. Kopotkoe
3aMbIKaHHUE.

DJIEKTpOHHAasi ~ NPOBOAUMOCTh  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DONeKkTpuyeckuid TOK B  pacTBOpax M  paciulaBax  3JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DJIEKTPOIH3.

OnekTpudeckuid TOK B razax. CamMOCTOSITENbHBIE U HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Lnazma.

TexHUYecKue yCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, HCTOYHUKM TOKa, JJEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue HIIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB BJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3mepeHne JIEKTPOABUKYIIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenune AJIIEKTPOJIN3A.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xkypca gusuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBIsIETCS ¢
YY4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHWE, HAY4YHBIA (hakT, TUMOTe3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pellleHHEe CUCTEMbl YpaBHEHUW, JHHEWHas QyHKUUSA,
napabona, runep6osia, Ux rpauku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:



CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHU HAa OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannmdeckoe ABMKEHUE B KMBOW mpupoje, Auddy3us, ocMoc,
TEIJIO00OMEH JKUBBIX OPTaHW3MOB (BUIBI TEIUIONEPEaaun, TETIOBOE PaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B JKUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEN, KUIKOCTEH U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOJMTUYECKAs AUCCOLMALNS,
rajibBaHMKa.

l'eoepaghus: BnaxxHOCTB BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBMKECHHHM C HCIIOIb30BAHHMEM MEXaHU3MOB,
Y4€T TpPEHUsT B TEXHUKE, NOJAIIUIIHUKHN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JIpyrue), ABUTATellb BHYTPEHHETO
CrOpaHus, NapoBas TypOuHa, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
IOJIyYEHHUS] COBPEMEHHBIX MAaTe€pualoB, B TOM YHCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJOTHH, 3JIEKTPOCTATUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopBHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. JDjaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHuThl.  B3auMopencTBHE€  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bektop wmarHuTHOM wuHAYKUuU. [lpuHnUNn cynepno3unuu
MAarHUTHBIX noyied. JIMNHUM MarHuTHOM WHAYKIWHU. KapTuHa JMHWI MarHUTHOW
WHJIYKIIUU TI0JISI TOCTOSTHHBIX MarHUTOB.

MarautHOE 10J€ MPOBOJHMKA C TOKOM. KapThHa JMHUM WHIYKIUU
MAarHMTHOTO TOJIS JUIMHHOTO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
POBOJHMKA, KaTyIIKHA ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTere mMpoBOAHUKOB C
TOKOM.

Cuna AmMmnepa, e¢ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, €€ MOJIyJIb U HampasieHue. JBUKeHUE 3apsHKEHHOW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

SIBnenue 2nekTpoMarHMuTHOW HHAYKUMMU. [IoTOK BexkTOopa MarHUTHOM
WHIYKIAHA. ODJIEKTPOABIKYIIAS CUJIa WHAYKIWU. 3aKOH DSJICKTPOMArHUTHOM
unaykuuu Gapanes.



BuxpeBoe »3iekTpuueckoe moJie. OJNEKTPOABMKYIAs Cuia WHAYKLIUU B
MIPOBOJIHUKE, IBHKYIIIEMCS TOCTYATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBIIEHME CaMOUHAYKIMUM. OJIEKTPOJBHXKYIIAs CHJIa
CaMOMHYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTPOHMCTBA M NPAKTUYECKOE IPHUMEHEHHME: TOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIM >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBUKYIIEH CHIIbI UHAYKIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO TTOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIIKH C TOKOM.

HUccnenoBanne JeWCTBUA TMOCTOSHHOIO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOHBIE  MEXaHWYECKHE  KOJeOaHUS.
INapmonnyeckue konebanus. [lepuos, wactora, ammumtyna U (asza KoieOaHUU.
[IpyxuHHBIN MagTHUK. MaTeMaTUYeCKUd MASTHUK. Y PAaBHEHHWE TapMOHHUYECKHUX
konebanwuii. [IpeBparieHue sHEPTruu Mpu rapMOHUYECKUX KOJICOaAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOaHUS B
UJCAUTBHOM KOJICOATCIIBHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYSCKHUMH W
ANEKTPOMATHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUHU B HJICaTLHOM KOJIeOATETbHOM KOHTYE.



HpeI[CTaBJ'IeHI/Ie 0 3aryxarommx KOJIEOAHHSX. BBIHY)KILCHHLIC MCXaHHNYCCKUC
koyicOanms. Pe3onanc. BBIHY)KIIGHHI)IG QJICKTPOMAIrouTHBIC KoJICOaHMS.

[lepemennbiii TOK. CHHYCOMIANbHBI MEPEMEHHBIM TOK. MOIIHOCTH
IEPEMEHHOTO TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYECHHE CUIIBI TOKa H
HaIpsKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenaya U MOTpeOICHUE IECKTPUUESCKON
DHEPIrUU. DKOJIOTMYECKUE PUCKU IPH MPOU3BOJCTBE 3JIEKTpO3Hepruu. Kynbrypa
UCII0JIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE ITPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTeNbHOW CHUCTEMbl (TIPY>KUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

HaOmronenue 3aryxaromux KojaeOaHu.
HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.
HabGmronenue pe3onanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.
OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA M HAIPSKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOPA, KaTyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpeiayu.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUW Tpy3a HA HUTH OT
JUIMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LIEOM U3 MOCIEI0BATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60IHbL

Mexanuyeckue BOJIHBI, YCIOBHSL pacnpoctpanenHus. llepuon. CxopocTh
pacrpocTpaHeHUss W JjiMHa BOJIHBL [lomepedHble W TMPOJOJBHBIC BOJIHBL.
WNurtepdepenius u Auppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTth 3Byka. I'pomkocTh 3Byka. Bwicota Toma. TemOp 3ByKa.
OJIEKTPOMAarHUTHbIE BOJHBI. YCIOBUS U3JIYYEHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B anekTtpomarauTHoil BoiHe. CBoiiCcTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHHUE, TOJsipu3aus, nudpakius,
untepdepenius. CKoOpocTh 3EKTPOMArHUTHBIX BOJIH.



[ITkama 37M€KTpOMAarHuTHBIX BOJIH. [IprMEHEHME 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Paqnonokanys.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHuueckue yCTpPONMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas /MArHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paauoNpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KOJIC6J'IIOHICCCH TCJIO KaK HCTOYHHUK 3BYKA.
Ha6J'IIOI[eHI/Ie OTPaXCHUA U IPCIIOMIICHUA MEXAHNYICCKUX BOJIH.

Habmonenue nareppepeHnnu u 1udpakiun MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HaHC.

Habmtoienue cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIUTYIOH U
4acTOTOM KOJeOaHUI.

HccnenoBanue  CBOWCTB — 3JIEKTPOMArHUTHBIX ~ BOJH:  OTpaXkKCHHE,
MpeoMJIeHUE, NoJspu3anus, qudpakuus, MHTephepeHIus.

Tema 3. Onmuka
['eomerpuueckas onruka. [IpsMonuHEHOE pacnpoCTpaHEHHE CBETa B

oaHopoiHOM cpene. JIyu cBeta. ToueuHbIld HCTOYHUK CBETA.

OTtpaxeHnue cBeta. 3aKOHBI oTpakeHusi cBeta. [locTpoeHne m3o0pakeHUui B
IIJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS cBeTa. AOCOIOTHBIN TTOKa3aTelb
npenomienus. [loiHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yroy nojaHoro
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust cera. CiioXHBIN cocTaB 0eoro cBerta. LIBer.

Colupatoiue 151 pacceuBarome  JIUH3HIL. Tonkas JIVH3A.
DOKYCHOE pacCTOSHUE U ONTUYECKAsS CUJIa TOHKOM JuH3bI. [locTpoeHue
M300paKeHU B COOMpAIONIUX U paccerBaromuX JinH3ax. @opMyra TOHKON JTUH3HI.

VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.
BonnoBas onrruka. aTepdepenims ceeta. KorepeHTHBIE HCTOYHUKH.

YcaoBus HAOMIOACHUSI MAKCUMYMOB M1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON

KapTHUHC OT JIBYX CI/IH(I)aSHI)IX KOI'CPCHTHBIX HCTOYHHUKOB.



Hudpakmus ceeta. AudpakironHas pemeTka. Y cIoBre HaOM0AeHus
IJIABHBIX ~MAaKCHMYMOB OpU TMaJEeHUM  MOHOXPOMATHYECKOTO  CBETa

Ha TU(QPAKIMOHHYIO PELICTKY.

[lonspuzanus ceera.

TexHuyeckue yCTpoHCTBA M MPAKTUYECKOE TPUMEHEHHE: OUKH, JTyTIa,
¢doTroanmapat, MPOESKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEUICTKA, TOJSIPOHI.

Jlemoncmpayuu

[TpsimonmHeHOE pacpocTpaHeHre, OTPaKEHUE U MPEIOMIICHHE CBETA.
OnTuyeckue MpuoOOpHI.

[TonmHOE BHYTpeHHEe oTpakeHue. MoJiesb CBETOBOIa.

HccnenoBanre CBONCTB U300paKEHUH B JTMH3aX.
Mojenu MUKpPOCKOIIA, TeJIECKOIIA.

Habmronenune natepdepeHnm cBera.

Hab6mronenue nudpakxium ceera.
HaGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TonydyeHue cexkTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHICTKH.
HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl
N3mepeHue nokazaresis npesioMIICHUs CTEKJIa.

HccnenoBanre  CBOMCTB  HM300pakeHWHW B JIMH3aX.
HabGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH
['panuubl  NPUMEHMMOCTH  KJIACCHMYECKOW  MexaHuku.  [loctymartsl
CIIELIMAIIBHOW TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJYJIsl CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBHOCTA DUHIITENHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILCHHE
JUTUHBI.
OHeprus 1 UMILYJIbC PEISATUBUCTCKON YaCTHLIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTULIbI. DHEPrUs
ITOKOS.



Pasznea 7. KanToBas ¢usuka

Tema 1. Inemenmot K6anmMo60U ONMUKU
®dotonbl. ®opmyina ITnanka cBsi3u 3HEprun GOTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U ucciaeaoanue poroddpdexra. OnbiTel A. I'. CToseroBa. 3aKOHBI
dotorddexra. YpaBHenue OuHmTelHa 11 poroaddekra. «KpacHas rpaHuia»
doTordexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanerapnas mogmens aroma. lloctynmatel bopa. M3nydenume u morjomieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS HSHEPruu Ha Apyrou. Buwi
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBsie cBoicTBa yactuil. Bosnsl ge bpoussa. KopmyckyisspHO-BOJTHOBOM
Ty aJT3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.

TexHndeckue yCTpOMCTBA M MPAKTUYECKOE INPUMEHEHHUE: CHEKTPalbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
Habmoienue TmHeRvaThIX CeKTPOB U3JTyUEHUSI.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIIOXKHOCTh CTpOeHUs sjpa. OTKphITHE
pagunoakTuBHOCTH.  OmbITel  Pesepdopma 1o  ompenesieHHI0O  cOCTaBa



paguoakTuBHOTO w3mydeHus. CBoiicTBa anbda-, 0Oera-, TaMMma-u3ITyYCHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE MpoTOHAa W HelTpoHa. HykionHas Mopens snpa IeizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjapa. M30Tormsbl.

Anbbda-pacnan.  DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma. Mamma-
U3JIydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBsA3M HYKJIOHOB B siipe. S aepubie cuibl. JledekT Macco spa.

SAnepHble peaknuu. JleneHue u CUHTES saep.

SAnepnsiii peaktop. Tepmosigepusiii cunte3. [IpoOreMbl M MEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JDKOJOTHUUECKHE ACTIEKTHI SIEPHOU SHEPTETUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHsblil peakTop, aToMHasi bomoba.

Jlemoncmpayuu

CUeTYMK MOHU3HUPYIOIINUX YaCTHIL.

Yyenuueckuii 9KCNnepuMenm, J1abopamopHvle pabomuwl
HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. DiaemMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

DOtanbl pa3BUTHS aCTpOHOMUH. [IpUKIaIHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&é3mgHoro Heba. Co3Be3qaus, SpKHe 3BE3/bI, IUIAHETHI, WX BUIUMOC
JIBMDKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CojiHIIa W 3BE3I.
3BE3/IbI, X OCHOBHBIC XapaKTEPUCTUKU. J[MarpamMma «CHEKTpPaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM I1OCJIEIOBATEIHPHOCTUA. 3aBHUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J] TJIABHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B€3/1. COBpEeMEHHBIE MPENICTABICHUSI O MPOUCXOXKIEHUHU U 3Bojtonuu CoJiHIa U
3BE€3J]. DTanbl )KU3HU 3BE3I.

Mneunsiit Ilyte — nHama ['anaktuka. [lonoxenue um aBuxkenne ConHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHbIE ObIPHI B AIpax
raJlakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.

Teopus bonbioro B3peiBa. PelMKTOBOE M31ydYeHHUE.



MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

HepemieHubie mpo0JieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGnroneHnus: HeBOOPYKEHHBIM TJIA30M C MCMOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I OINpe/ieNieHUs MOJI0KEeHUsSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOMYIIAPHS U IPKUE 3BE3bL.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o01maromee NMOBTOPEHUE

Ponb ¢u3uku W acTpOHOMUUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesTeIbHOCTH YEeOBEKa, POJIb U MECTO (U3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAayYyHOU KapTHHE MHpPA, POJIb GU3UUYECKON TEOPHH
B (opmupoBaHUU TpeACTaBICHUM O (GUBUYECKOW KapTUHE MHpPa, MECTO
br3UYECKON KapTUHBI MHpPa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuenue kypca ¢pusnuku 6azoBoro ypoBHs B 11-12 knacce ocymiecTBisieTcs ¢
Y4ETOM COJAEPKATEIBbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMu MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4yHBIM (akT, rumore3a, (u3nvecKas BEJIUYMHA, 3aKOH,
TeopHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWE CHCTEMBbl ypPAaBHEHHI, TPUTOHOMETPUUYECKHUE
(GYHKIIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX MPOEKIMH HA OCU KOOPJWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUNA, TPU3HAKKA TOA00US TPEYroJbHUKOB,
OTpeeNICHHE TUIOMAIU TIJIOCKUX (GUryp U 00bEMa Tell.

buonocusa: snexTpuueckue SBIEHUS B KUBOM NPUPOJE, KoyieOaTelabHBIE
JIBWKEHHUS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUS B KUBOW MPUPOJIE, ACHCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTYpa TBEPbIX
TEeJI, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMUECKOMN PEIICTKH, CIEKTPAIbHBIN aHAIH3.

l'eocpagusa: MarHUTHBIC TIONMIOCA 3€MJIM, 3aJie)KHM MAarHUTHBIX Py,
(doTOCHEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texnonocusa: NVWHUM DBJIEKTPONEPENAY, TEHEPATOP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIHUOHHAS M€4Yb, pajap, PaauONpPUCMHUK, TEJIEBU30P,
anTteHHa, Tenedon, CBU-meub, MPOEKIIMOHHBIN aImapar, BOJOKOHHAsS OIITHKA,
coJIHeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeameTa «Pu3mka» Ha ypPOBHE CpEIHETO 0O0IIero
oOpasoBanusi (0a30BbIN YPOBEHB) JTOJDKHO OOECIEYUTH JTOCTHKEHHUE CIICTYIOITNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMHHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Y4eOHOTO npeameTa «DU3nKa» IOIAKHBI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlM{, TIO3UTHBHBIX BHYTPEHHUX  YOEKIEHHUH, COOTBETCTBYIOITUX
TPaAUIIMOHHBIM IICHHOCTSIM POCCHMCKOrO OOINEeCTBA, pacHIUpeHHE >KHU3HEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IPOIECCE peaau3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIUTAHMUA: CHOPMUPOBAHHOCTh IPAXKIAHCKOM MO3UITUH
00yyJaroIerocs Kak akTUBHOTO U

OTBETCTBEHHOTO UYJIEHA POCCHICKOTO OOIIECTBA; NPUHITHE TPaJAUIIMOHHBIX
00IIeYeIIOBEYECKIX TYMaHUCTHUCCKUX 1

JEMOKPaTUYECKUX LIEHHOCTEN; FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax rpakaaHCcKoro

o0111ecTBa, y4acTBOBAaTh B CaMOYMpaBJIECHUU B 0Opa30BaTEIbHOM OpraHu3allvy;
YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
UX (QYHKUMSIMU M Ha3HAYEHUEM; TOTOBHOCTh K T'YMaHUTApHON U BOJOHTEPCKOM
JACATCIIBHOCTH, 2) NATPHOTHYECKOr0 BOCHHUTAHMSA: CHOPMUPOBAHHOCTH
POCCHICKON TpaKJaHCKOW MICHTUYHOCTH, NATPUOTU3MA; [IEHHOCTHOE OTHOILICHUE
K TOCYJIapCTBEHHBIM CUMBOJIaM, TIOCTHKEHUAM
POCCHUICKHX YUCHBIX B 001aCTH (PU3UKH M TEXHUKH; 3) TyXOBHO-HPABCTBEHHOTO
BOCNIMTAHUA: CPOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, TUUYECKOTO
MOBEJICHUS; CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M MPUHUMATh OCO3HAHHBIE
pelieHus,
OPUEHTHUPYACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JNEATEIbHOCTH YYEHOI0; OCO3HAHME JIMYHOTO BKJIAJAa B MOCTPOCHUE YCTOMYMBOIO
Oyayiero; 4) 3CTeTHYeCKOro BOCHUTAHHS: 3CTETHUYECKOEC OTHOIICHHUE K MUY,
BKJIIOYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,

MPUCYIIEro (PU3NYecKoil HayKe;



5) TpynoBoro BOCHHTAHUSI: HHTEpPEC K  pasIMYHBIM  cdepam
po(hecCUOHATIBHON JESATENBHOCTH, B TOM

YHCJIE€ CBA3aHHBIM C (DU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeid mnpodeccur U peann30BbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI;
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHMIO B 00J1acTU

(U3UKK Ha MIPOTSHKCHUU BCEH KU3HU; 6)
IKOJIOTHYECKOT0 BOCTIUTAHMS:

Cc(OPMHUPOBAHHOCTb IKOJOTMUECKON KYJIBTYphl, OCO3HAHUE TTI00aILHOTO

XapakTepa 3KOJOTUYECKUX MpoOJeM; TUIAaHUPOBAHUE U OCYIIECTBICHUE JCHCTBHIA
B OKPY’KaloIllel cpesie Ha OCHOBE

3HaHUA ueneﬁ YCTOIZHHBOFO pasBUTHUA YCJIOBCYUCCTBA, PACIIUPCHUC OIIbITa
ACATCIBHOCTH AKOJIOTUYECKOM HaIIpaBJICHHOCTH Ha

OCHOBE UMEIONIUXCS 3HAHUU 0 (pu3uKe; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:

C(bOpMI/IpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY

YPOBHIO  pPaA3BUTHUA (bHBH‘lGCKOfI HAayYKH, OCO3HAHHUC ILICHHOCTHU Hay"IHOf/'I
ACATCIBHOCTH, TIOTOBHOCTHL B IIPOLCCCC H3IYUCHUA (bHSI/IKH OCYHICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTh MHANBUAYAaJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh M aKTyaIM3upoBaTh  MpoOiemy,

paccMaTpuBaTh €€ BCECTOPOHHE; OMPENENATh LEIU AEATEIbHOCTH, 3a/1aBaTh
rapameTpbl U KPUTEPUU UX

JOCTHUKECHUS, BBISBJISATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTprUBaeMbIX

bu3nuecKkux SBICHUAX; pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMbl C Y4ETOM
aHaJIM3a UMEIOIINXCS

MAaTEPUAIIBHBIX W  HEMAaTEpPUAIIBHBIX PECYpPCOB; BHOCUTb KOPPEKTHUBBI B
JIEeSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB

LEJsAM, OLIEHUBATh PHUCKU TOCIEICTBUN JESITEIBHOCTH; KOOPIWHHPOBATH H
BBITIOJIHATH Pa00OTy B YCIOBUAX PEABHOTO,

BUPTYaJIbHOTO W KOMOWHHUPOBAaHHOTO  B3aUMOJICUCTBHS;  Pa3BUBATh
KpEaTUBHOE MBIIIJICHUE MTPU PEILICHUHN KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciieqoBare/ibCKNe J1eCTBUA:



BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOJIaMHU
duznyecKoil HayKu;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEA0BATEIHCKOW U MPOCKTHOMN NeATEeIbHOCTH
B 001acTH PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TOHCKY
METOJIOB pelieHus 3a7ad (PU3UYecKOro COAep)KaHHs, MPUMEHCHHIO Pa3INIHBIX
METOJIOB TIO3HAHWS; BIAQJCTh BHUIAMHU JIEATEIBHOCTH IO TIOJYYCHHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIpETaIluH, MPEoOpa30BaHUI0O W TPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CUTYyallUsiX, B TOM YHUCIIE MPU CO3JaHUHM YYEOHBIX MPOEKTOB B 00JIACTH
(U3MKH; BBISIBIATH NMPUYMHHO-CIICCTBEHHBIC CBSI3U U aKTyalM3MpPOBaATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEIICHHUs, HAaXOIWUTh AapTyMEHTBI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS; aHAIU3UPOBATh
MOJIyYE€HHBIE B XOJE pPEIICHUs 3a7aud pPe3ylbTaTbl, KPUTUYECKH OIICHUBATh WX
JOCTOBEPHOCTb, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX; CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOM

ACSTENIbHOCTH, B TOM YHCIIE€ TpPHU W3YYeHHH (U3UKHU; JaBaTh OIICHKY HOBBIM
CUTYaIUsIM, OLIEHUBATh TPUOOPETCHHBIN OTBIT; YMETh MEPEHOCUTH 3HAHUS TI0
(du3HKe B MPAKTUYECKYIO 00JIaCTh

KHU3HEACSITEIFHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOacTel; BBIIBUTaTh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI
Y PEICHHSI; CTABUTh MTPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE
aJIbTEPHATUBHBIC PEIICHHS.

Padora ¢ wundopmaumeii: BIaneTh HaBbIKAMU TOJy4YeHUs] HWHOOpPMAIUU
(uU3MYECKOro CcoaepKaHUsT W3 HUCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSITENIbHO
OCYUIECTBJISATh MOUCK, aHAJM3, CUCTEMATU3aLMI0 U UHTEPIpPETalni0 HHHOPMALIIH
pa3NMyHBIX BHAOB M (OPM NPEICTABICHHUSA, OLIEHUBAaTh JOCTOBEPHOCTh
uHbopMaIny;

UCIIOJB30BaTh  CpeAcTBAa  HMH(GOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUNM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIIMOHHBIX
3a7a4 ¢ COOJIIOJICHUEM TpeOOBAaHUM HSPrOHOMUKH, TEXHHKUA O€30MacHOCTH,
TUTHEHBI, PECcypcocOepexeHusi, TMpaBOBbIX M JITHYECKUX HOPM, HOPM
UH(OPMAIITMOHHON 0€30MaCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOrO COAEPKaHUS B
pasnu4HBIX (opMaTax ¢ y4eTOM Ha3HaueHUs MHGOPMAINH U 1IETIEBON ayJIUTOPHH,
BbIOWpass ~ ONTUMadbHYI0  (OpMy  TPEACTABICHUS W BHU3yaJlW3aIluu.
KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHBbIE y4eOHbIE JeHCTBUS:

OCYILECTBISATH OOLICHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JI€ATEIHHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYAlMM U CMSATYaTh

KOH(DJIUKTHI;

paSBépHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C NCIIOJIb30BAHUEM



SI3IKOBBIX CPEJACTB; MOHMMATh M MCHOJIb30BAaTh MPEUMYIECTBA KOMAHIHOW U
WHIMBUAYJTbHON

paboThI; BEIOUpATh TEMATUKY M METO/bI COBMECTHBIX ACUCTBUIA C YIETOM OOLIIX

HHTCPCCOB, U BO3MO>XHOCTEH KaXXI0ro 4YJiICHa KOJUICKTHUBA, IIPUHHUMATb LICJIH
COBMECTHOU ACATCIIBHOCTH, OPIraHU30BbIBATh U KOOPANMHHUPOBATDH ,ZIGI\/'ICTBI/ISI 1o e¢
JOCTHIKCHHNIO: COCTABJIATH IIJIaH I[CﬁCTBHﬁ, pacnpcacisiTe poJink € yqéTOM MHEHMU
Y4aCTHUKOB, O6CY}KI[3TB PE3YIIbTAaThI COBMECTHOM pa6OTI>I; OLCHUBATHL Ka4CCTBO
CBOCTO BKJIaJda 1 KaXKA0I'0 YHaCTHHKAa KOMAaHbI B

001U pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; MpeiaraTh HOBBIE MPOEKTHI,
OLICHUBATh UJICHU C TO3ULIMY HOBU3HBI,

OPUT'MHAJIBHOCTH, Hp&KTPI‘IGCKOﬁ SHAYUMOCTH; OCYLICCTBIIITH IIO3UTHBHOC
CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyaluAaAXx, IPOABJIATL TBOPUCCTBO U B006pa)KeHI/I€, OBITh HMHHUIIHMAaTUBHBIM.

PerynsiTuBHBICE yHHMBepcajibHble ydeOHble aeiicrBusi CamoopraHusanms:
CaMOCTOSITENIbHO  OCYLIECTBJISTh I103HABATEIBHYIO JIE€ATEIBHOCTh B 00JIACTH
(U3MKM M aCTPOHOMHHM, BBISBIATH NPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBEHHBIE 3aJ]aul; CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS] PAacUETHBIX U
KayeCTBEHHBIX 3a/lay, IUIaH BBINOJHEHUsS MPaKTUYECKOW pPabOThl C y4eToM
HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH W MPEANOYTCHUM; J1aBaTh
OLICHKY HOBBIM CHUTYaIUsIM;

pacuMpsITh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBATH €ro, OpaTth Ha cels
OTBETCTBEHHOCTh 32  PEILCHUE; OLICHMBATh

PUOOPETCHHBIN OTIBIT;

CIocOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO PYAULIMH B 001aCTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOHB, 3MOIII/IOHaﬂbeIﬁ HHTCJIJICKT:
JAaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,

OLICHMBATh  COOTBETCTBUE  PE3yJbTATOB  LEISAM;  BJIAAETh  HaBbIKAMU
MO3HABaTEIbHON pedJIeKCUU KaK OCO3HAHUS COBEpIIAEMbIX JCHCTBUM W
MBICIIUTENIBHBIX MPOILECCOB, UX PE3YJITATOB U OCHOBAHUI; UCIIOJIB30BATh MTPUEMBI
pediekcuu 17151 OIIEHKH CUTYaIuu, BEIOOpa BEPHOTO

pelieHus;
yMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUSI TI0 X

CHW)KCHUIO; IPUHUMATDb MOTUBBI U APT'YMCHTBI JAPYTUX IIPHU dHAJIN3C PE3YJIbTATOB



ACATCIIbHOCTHU, IIPUHUMATb CC6$I, IHOHHMMAasxs CBOM HCAOCTATKHM H AOCTOHMHCTBA,
IIPUHUMATb MOTHUBBI 1 APTYMCHTLI APYTUX IIPH aHAJIIN3C PC3YJILTATOB

NEeATEIbHOCTH; MPU3HABATh CBOC IMPABO M MPABO JAPYTUX
Ha ONIHOKH.

B mporecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IPOTPAMMBI
no ¢u3MKe ST YPOBHS CpPEAHEro OOIIero oo0pa3oBaHHs y OOyYaromuXxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIUICKT, IpenoJIararoIni
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOC SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HANpaBJICHUS pa3BUTHS COOCTBEHHON SMOLIMOHATIBLHON cepsl,
ObITb YBEpEHHBIM B ce0Oe; caMOperyJupoBaHMs, BKIIIOYAIOIIEIO CaMOKOHTPOJIb,
YMEHUE MPUHUMAThb OTBETCTBEHHOCTh 32 CBOC IOBEACHUE, CIIOCOOHOCTH
aJIalTHPOBATHCA K SMOIIMOHATIBHBIM M3MEHEHHUSIM U TMPOSBIATH THOKOCTH, OBITH
OTKpPBITHIM HOBOMY; BHYTPEHHEH MOTHBAllM{, BKIIOYAIONICH CTpEMIICHHE K
JOCTHKCHHIO TIeJIM U yCIeXy, ONMTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH
MCXOJs U3 CBOMX BO3MOXKHOCTEH; SMIIATUH, BKIIOYAIOIICH CTIOCOOHOCTh MTOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE JPYTUX, YYMTBIBaTh €ro IpU OCYLIECTBICHUU
OOLIEHHUSI, CTIOCOOHOCTh K COUYBCTBHUIO M COINEPEKUBAHUIO; COLIMATIbHBIX HABBIKOB,
BKJIIOUYAIOIIUX CITIOCOOHOCTH BBHICTPAUBATh OTHOIIICHUS

C APpYIruMHu JIIOJAbMU, 3a6OTI/ITI>C$I, IMPOABJIATE HHTCPCC U pa3pClIaTh KOH(l)JII/IKTBI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kiacce mpenMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUM, B MPAKTUUYECKOM JESITEIBbHOCTH JIIOJIEU; YUYUTHIBATh TI'PAHULIBI
NPUMEHEHUS! M3YyYCHHBIX  (U3MYECKUX  MOJENIeH: MaTephalibHas  TOYKa,
WHEPIMAIbHASL CHUCTEMa OTCYCTa, aOCOJIOTHO TBEPJOE TEJO, WICATbHBIA Tas,
MOJIETN CTPOCHHUS Ta30B, KUAKOCTEU WM TBEPJbIX TEJl, TOUCUHBIA 3IEKTPUUYECKUI
3apsii Opu peiieHur (U3UYECKUX 3a7ad; pacro3HaBaTh (U3WUYECKUE SIBJICHUS
(poriecchl) U OOBICHITH X Ha OCHOBE

3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KHHETHYECKOM TEOPHH CTPOCHUS BEIIECTBA U
AIEKTPOMHAMUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE,
CBOOOJTHOE MTaJICHUE TEJ, IBIXKCHHE 110 OKPYKHOCTH, UHEPITUS, B3aMOICHCTBHE
Ten, muddy3usi, O(pOyHOBCKOE IBIKEHHE, CTPOCHUE KUIKOCTEN U TBEPBIX TET,

M3MEHEHHE 00BEMA TEJN NMPU HATPEBAHUH (OXJIAXKICHUH), TETIJIOBOE PAaBHOBECHE,



UCIIapeHUe, KOHICHCALMSI, IUIABJIEHUE, KPUCTAIUIN3AllUs, KUIIEHNE, BIIAXKHOCTh
BO3/1yXa, OBBIIICHUE AABJICHHUS ra3a Py €ro HarpeBaHuM B 3aKPHITOM COCY/E,
CBSI3b MEXKJy ITapaMETPaMH COCTOSIHUS T'a3a B H30IPOLIECCAX, JIEKTPU3ALIMS TEN,
B3aUMOJICHCTBUE 3apAJIOB; ONMKUCHIBATh MEXaHUUECKOE IBUKEHUE, UCITIOb3YSI
(du3nyuecKkre BeIMUYUHbBI: KOOPJUHATA, YTh, IEpEMEIIEHIE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CUjia, UMITYJIbC Tela, KHHETUYECKAsl SHEPTUsl, IOTCHINAIbHAs
SHEPrHUs, MeXaHn4ecKkas paboTa, MeXaHM4eCKasi MOIIIHOCTh; IIPU ONMHUCAHUU
PaBUJIBHO TPAKTOBATH (DU3UUYECKUN CMBICIT UCIIOIB3YEMbIX BETUUMH, UX
0003HaYEHUS U €UHUIIBI, HAXOIUTb (POPMYJIbI, CBSA3BIBAIONINE IAHHYIO
(GU3HUECKYI0 BEIMUUHY C IPYTUMH BEJIMYMHAMU; ONUCHIBATh U3YYCHHbBIC
TETJIOBBbIE CBOMCTBA TEJ U TETUIOBBIC SIBJICHUS, UCTIONB3Ys (DU3NYECKUE BETUYNHBI:
JABJICHUE Ta3a, TEMIEPATypa, CPEAHS KUHETUYECKAsi SHEPTUsl XaOTUYECKOTO
JIBUYKEHUSI MOJIEKYJI, CPETHEKBAIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSIS1 SHEPrusi, padboTa raza, ko3 GUIIMEHT MOJIE3HOr0 IeUCTBUS
TEIJIOBOTO JIBUTaTENsl; IPU OMMCAHUU MTPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICI
HCIIOJIb3YEMbIX BEJIUYMH, UX 0003HAYEHUS U €AMHUIIBI, HAXOIUTh (POPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUHUHY C IPYTUMH BEJIMYMHAM;
ONKCHIBATh U3YUYEHHBIE JIEKTPUUYECKHE CBOWCTBA BEIIECTBA U 3JIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCIIOJIB3YA (PU3NYECKHUE BEIIMYMHBI: JIEKTPUUECKUM 3apsi,
ANEKTPUYECKOE T0JI€, HAMPSYKEHHOCTH TOJIs1, TOTEHI[MaN, Pa3HOCTh NOTEHIINAJIOB;
IIPY OTIMCAHUU MTPABUIILHO TPAKTOBATHh (PUBNUYECKUIA CMBICI UCTIOIB3YEMbIX
BEJIMYHH, UX 0003HAYCHUS U €AUHUIIBI;, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMH; aHAIU3UPOBATh
(bu3rUecKue NpoIEeCcChl U SIBICHHUS, UCTIONB3Ys (DU3UYECKUe

3aKOHBI U NPUHIUIBL: 3aKOH BceMupHoro tsarotenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHWYECKOW OHHEPIHM, 3aKOH COXPAaHEHHS HMIYJIbCa,
OPUHLHUI CYNEPNO3ULIUNA CUJ, HPUHIUI PABHONPABUS HHEPIHUATBHBIX CUCTEM
OTCUETa, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON HEPTUU TEIUIOBOIO JBHYKEHUS MOJIEKYI C
aOCOIOTHON TeMImepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyIHpPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUsS (IpaHMULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBHUS MAaIIWH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCIOBHUS MX O€30MaCHOTO HMCMOJIb30BAHMS B
MOBCEAHEBHOM MU3HU; BBITIOJHATH SKCIIEPUMEHTHI MO UCCIIEI0BAHUIO (PU3UUECKUX
SBJICHUM U MPOILIECCOB C UCIMOIb30BAHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUH, MPU



5ToM (HOpPMYIUPOBaTh MPOOJIEMy/3a7ady W THIOTE3Y YYEOHOrOo AKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYAOBaHMS, MPOBOIUTH OMBIT H
(GbopMyIMpOBaTh BBIBOJBI, OCYIIECTBIATH MPSIMbIE W KOCBEHHBIC HW3MEPCHHUS
(bu3HYeCKNX BEIWYWH, MPU ATOM BBIOMPATH ONTHUMAJBHBIA CIIOCOO M3MEPECHUS U
WCIOJB30BaTh  M3BECTHBIE  METOJBl  OLEHKM TMOTPEUIHOCTEH  M3MEpPECHUH;
UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIIMYMHAMU C MCIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUM, MPU H3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJIE TaOIHI] U
rpaduKoB, JeNaTh BBIBOJIBI MO pe3yjbTaTaM HCCIEOBaHUA;, COOJI0IaTh MpaBuia
0e3omacHOro Tpylna TMpH TPOBEJCHUU HCCIENOBAaHUNA B paMKax Yy4eOHOro
AKCIEPUMEHTA, Y4YEOHO-HCCIIENOBATEILCKOW U MPOEKTHON JAESATEIbHOCTH C
HCTIOJb30BAaHUEM HU3MEPUTEIIBHBIX YCTPOMCTB M JA0OPATOPHOTO O0OpYAOBaHUS;
pemarh pacyeTHhIE 3a/Ja4d C SIBHO 3a/IaHHOM (DU3MYECKON MOJEbI0, UCIOJNIb3YS
dbur3uYecKre 3aKOHbI U MPUHITUIIBI, HA OCHOBE aHalii3a YCIOBHUS 3aJja4u BHIOMPATh
(GUBUYECKYI0  MOJIeNb, BBIACISITH (PU3MYECKUE BEIUYMHBI W (POPMYJIBI,
HEOOXOJIUMBIC ISl €€ PEelICHHUs, MPOBOAUTH PACUCThl M OILEHUBATh PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (DU3MYECKON BEIMYMHBI; PellaTh KAUeCTBEHHBIC 3aayuM:
BBICTPanBaTh JJOTHUYECKHA HEMPOTHUBOPEUMBYIO LIEMTOYKY PACCYXKICHUN C OMOPOM Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ TPU  pEHIeHMM  Y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETALINH
U TIPENICTABJICHUS YYEOHOW U HAYYHO-TIOMYJISPHON MHMOpMAIUH, TTOJTyYeHHOU U3
PA3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIIM3UPOBATH MOTydaeMy0 HH(POPMAIIHIO;
IPUBOJIUTH TPUMEPHI BKJIAJa POCCHUUCKHX U 3apyOEKHBIX YUYCHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKA WU TEXHOJIOTHM; HMCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO (U3UKE B

MMOBCEIHEBHOM KU3HU
Ut o0ecrieueHus: 6€30MacHOCTH TP O0paIleHn ¢ MPUOOpaMHu M TEXHUUECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 37I0POBbS M COOJIIOICHUS] HOPM DKOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

paboTaTh B TpYIIE C BBINOJHEHUEM PA3JIHYHBIX COIUAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIbI, PAIMOHATIBHO pACIPEACNsITh OOS3aHHOCTH H
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX CUTYaLHsSX, aJICKBAaTHO OLICHUBATh
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIHI B PEIIEHHUE pacCMaTpUBAEMOM MTPOOJIEMBI.

K xonmy oOyuenuss B 12 kJjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MeCTO (PU3UMKU B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKHA U



TEXHOJIOTUM, B MPAKTUYECKON IEATEIbHOCTH JIIOJIEH, LETOCTHOCTh U €IMHCTBO
¢u3ndecKoil KapTUHBI MHpA; YYWUTHIBATH TPAHUIBI TPUMEHECHHSI H3y4YEHHBIX
¢u3nyecKuX MOJENCH: TOUYECUHBIH SJIEKTPUUECKUMA 3apsij, Jyd CBETa, TOUYCUHBIN
HWCTOYHMK CBETA, AJIEpHAS MOJEIb aTOMa, HYKJIOHHASI MOJAEIb ATOMHOTO s/Ipa MpH
penieHuu PU3NIEeCKuX

3a/1a4; pacno3HaBaTh (PU3NUECKUE SIBJICHUS (TIPOIECCHI) U OOBICHATH X HA OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKN W KBAHTOBOW (DM3WKH: AJICKTPUIECKAsT TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHCTBUS TOKa, B3aMMOJICHCTBHEC
MarHuTOB, OJJICKTPOMAarHWTHAasT WHIYKIWS, JCWCTBHE MAarHUTHOTO TIOJS Ha
IIPOBOJHUK C TOKOM M JBIDKYIIHMKCS 3apsjl, 3JICKTPOMArHUTHBIC KOJCOaHHUS W
BOJIHBI, TPSIMOJIMHEHHOE PACIpPOCTPAHCHHE CBETa, OTPaKCHHE, IPEIOMIICHHUE,
uHTeppepeHuus, audpakuus W TOJSpU3alMs CBETa, JHUCIEpCUs CBETa,
dboToanekTpuueckuii 3pdext (poTodrddekT), cBeTOBOES AaBiIeHNE, BOSHUKHOBECHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJia, E€CTECTBEHHAass M HUCKYCCTBEHHAs
PaIMOaKTUBHOCTD; OIMCHIBATh M3YYCHHBIE CBOMCTBA BEIIECTBA (JICKTPHUECKHUE,
MarHuTHBIC, ONTHYECKUE, DJICKTPUUYECKYIO IMPOBOJUMOCTh Pa3IUYHBIX CpPEI) |
ANIEKTPOMATHUTHBIC SIBIICHHUS (TIPOIIECCHI), HWCIOJB3YS (DU3NUCCKHAE BEITUYHHBI:
AIEKTPUYCCKUHN 3apsiil, CHJIa TOKa, AJIEKTPHUUECKOE HANPSDKCHHE, DJICKTPHUECKOE
COTIPOTHUBJICHUE, PAa3HOCTh MOTEHIINAJIOB, JIEKTPOABIKYIAs CUja, paboTa TOKa,
UHIYKIMS MarHUTHOTO TMOJisA, cuia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTH
KaTyIIK{A, SHEPrUsl SJECKTPUYECKOTO0 M MArHUTHOTO IMOJIeH, MepHoJl M YacToTa
Kojebanuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CHJIa TOoKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCcTOsiHUE U
ONTHUYECKAs CHJIA JIMH3BI, IIPU OINHCAHUU TPABUIBHO TPAKTOBATh (PU3MUCCKUI
CMBICJT HCIIONB3YEMBIX BEIMYWH, WX OO0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEIMUYUHY C IPYTUMU

BEJIMYMHAMM; ONMCHIBATh U3YUYEHHbBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCIIOIb3YS
¢u3nuecKkrue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPUOJ TTOTypaciiaia, YHEPTUsI CBSI3U
QTOMHBIX SIJIep, MpPU OIMUCAHUM TMPABWIBHO TPAKTOBATh (HU3NUECKUN CMBICI
UCIIOIb3YEMbIX BEJIWYWH, MUX OO0O3HAYEHUS U €IUHMUIIBI, YKa3bIBaTh (POPMYJIBI,
CBA3BIBAIOIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIYUCIIATh 3HaueHHE (HUBMYECKOW BEIMYMHBI; aHAIM3UPOBATh (PU3MUECKHE
MIPOIIECCHl U SBJICHUSI, UCTIONB3YS (PH3MyYecKkue 3aKOHBI M MPHUHIUIBL 3aKoH OMma,
3aKOHBI MMOCJIE0BATEILHOIO U MapajlIeIbHOTO0 COEAUHEHUS! MPOBOJHUKOB, 3aKOH
JIxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOW WHIYKIMHW, 3aKOH IPSMOJIMHEHHOTO
pacrpoCcTpaHEHHUs CBETa, 3aKOHbI OTPAXKEHUSI CBETA, 3aKOHBI MIPEJIOMIICHHS CBETAa,
ypaBHeHue OWHImTeNHHA s (HoTodPdeKTa, 3aKOH COXPaHECHUS SHEPTHUH, 3aKOH
COXpAaHEHHUS MMITYJIbCA, 3aKOH COXPAHEHUs OHJIIEKTPUUYECKOro 3apsla, 3aKoH



COXPAHEHUsI MACCOBOI'0 4MCJIa, IIOCTYJIaThl bopa, 3aKkOH paJuOaKTUBHOIO pacnaja,
IIpU 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIDQ)KEHHE U YyCIOBHS (TpaHulbl, OOJAaCTH) MNPUMEHUMOCTH; OIPENEIAThH
HalpaBJIEHUE BEKTOPA MHAYKLIUNA MAarHUTHOTO T10JIsI IPOBOJHUKA

C TOKOM, cuJibl AMriepa u cuibl JIopeHla; CTpouTh U ONUCHIBATh U300paKeHNE,
CO3/1aBa€MO€ TIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M; BBIMOJHITH HKCIEPUMEHTHI MO MCCIEN0BAHUIO (DU3UUECKUX
SABJIEHUN U MIPOLIECCOB C UCIIOJIb30BAHUEM NIPSIMBIX, 1 KOCBEHHBIX U3MEPEHUN: TTPU
3ToM (HOpMYIUpPOBaTh MpoOIeMy/3ajady U TUIIOTE3y Y4eOHOTro SKCIEpPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O0OpYIOBaHUS, MPOBOAWTH OIBIT U
(GopMyIUpOBaTh BBIBOJBI, OCYIIECTBISTH MpPSMbIE U KOCBEHHBIE HW3MEpPEHUS
(U3HUECKUX BEJIMYMH, NPU 3TOM BBIOMPATh ONTUMAIbHBIA CIOCOO M3MEpPEHUs U
HCIIOJB30BaTh  M3BECTHBIE  METOJBl OLEHKM TIOTPEMIHOCTEM  HW3MEPEHU;
UCCJIE0BAaTh 3aBUCHUMOCTU (DU3UYECKUX BEJIMYHUH C HCIOJIb30BAHUEM MPSMBIX
M3MEPEHUI: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YIbTaThl
HOJyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYUH B BUAE TaONUILl U TpaduUKOB,
JieJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHus; cOOM0AaTh MpaBusa 0e30MacHOro
TpyAa NpU MPOBEIECHUU HCCIEIOBAHUM B paMKaxXx ydeOHOro 3KCIEpUMEHTa,
y4eOHO-UCCIIEOBATEILCKOM M TPOEKTHOM JIE€ATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1abOpaTOPHOTO0 00OPYIAOBAHUS;, pEIIaTh pacueTHbIE
3a/1a4y C SIBHO 3a/IaHHON (DU3UYECKON MOJIETBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
MIPUHIUIIBI, HA OCHOBE aHaJu3a YCJIOBHS 3aJlayd BbIOMpATh (PU3NYECKYIO MOJEINb,
BBIACNIATh (PU3UYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOAUMBIE JUJIsl €€ PEIICHHUs,
MIPOBOAUTH PpPACUYECTBl M  OLICHUBATH PEATBHOCTh IIOJYYEHHOTO 3HAYECHUS
(u3HUecKoi BEIMYMHBI; pelIaTh KaueCTBEHHbIEC 3aJa4M: BbICTPAUBATh JOTUUYECKU
HETPOTUBOPEYMBYIO LEMOYKY PACCYXKIAECHUW C ONMOPOM HA HM3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;
UCIONB30BaTh  MpPU  pEIIeHWH  y4eOHBIX  33Jad  COBpPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUHU ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPENICTABJICHUS YYEOHOUW U HAYYHO-TIOMYJISPHON MHMOPMAINH, TTOJyYeHHON U3
Pa3IMYHBbIX HCTOUYHUKOB, KpUTHUECKH aHATU3UPOBATh MOJIydaeMyto HHPOPMAIIHIO;
OOBSCHATH NMPUHIMUIMBI AEUCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX 0€30MacCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM

KU3HU; TPUBOJIUTH IPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeHBIX YUCHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHCHHE TPOIICCCOB OKPYKAIOMIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHM, HCIOJIb30BaTh TEOPETUYCCKUEC 3HAHHS I10
(bu3uKe B TOBCETHCBHOM KU3HH



i obecrieueHus: 6€30MacHOCTH MPHU OOpaIEHNH C MPUOOpPaMH M TEXHUYECKHUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI M COOIIOJCHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUSI B OKPYKAIOIIEH cpejie; padoTaTh B TPYIIIE C BBIMIOJHEHUEM Pa3IHIHBIX
COLMATBHBIX POJICH, TUIAHUPOBATh pabOTy TPYIIIBI, PAIIMOHAIBHO PACIPENesTh
00S3aHHOCTH W TUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYAIHSX,
aJIcKBaTHO OIICHWBATh BKJAJ Ka)XIOTO W3 YYAaCTHHKOB TPYNIBI B pEIICHHUE
paccMaTpuBaeMoi POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne i/m HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
NMPOrpaMmbl OﬁﬂTpom’HHe I;aKTquCKHe o0pa3oBaTe/bHbIE
Bcero padoThI paooTsl pecypesI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 https://m.edso0.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunevarnka 5 https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2.2 Hunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnuorexa [JOK
31 TEOPUHU 9 1 https://m.edso00.ru/7f41bf72
bu6mmorexa [IOK
3.2 OcHOBEI TepMOTMHAMUKH 10 1 https://m.edso0o.ru/7f41bf72
ArperaTHble COCTOSHUSA BEILECTBA. bubnuorexa [IOK
3.3 Pa30BbIe IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
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Paznea 4. JIEKTPOJAUHAMUKA

bubnunorexa LIOK
41 DIIEKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
[TocTrosiHHBIN AnekTpuueckuii TOK. Toku B bubnuorexa [JOK
4.2 pa3IMYHBIX Cperax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Nenn/m | HammeHoOBaHuUe pa3/iesioB H TeM K I (uudposbie)
NMPOrpamMMbl OHTPOJILHBIC paKThieckue o0pa3oBaTte/ibHbIE
Bcero padoThbI padoTbI pecype
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnorexa [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubmuoteka [IOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHnyeckne U 3JI€KTPOMArHUTHBIE BOJIHBI bubnnorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
2.3 Onrnka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuotexa [JOK
31 OTHOCHUTEIIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue atoma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
bu6nmorexa [IOK

4.3 ATOMHOE 37O 5 https://m.edso0.ru/7f41c97¢

Wroro no pazueny 15
Paznea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPODPU3UKHA
bubmuoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
bubnunoreka LIOK
6.1 Obobmarommee MoBTOpeHHE 4 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Tema ypoka Jara usyyenust uugposbie
n/m Kourpoan| Ipakruu oOpa3oBaTeJibHbIE
Bcero
bHbIE ecKue PeCypchl
padorbl | padoThI
®usnka — Hayka O IpHUPOJE.

1 Hayunble wMeTonbl MO3HaHHS 1 O6opynosanue «Touka

OKPY/KAIOIIEr0 MUpa pocTa» bubnnoreka [JOK
MHOro(pyHKIHOHAIEHOE https://m.edsoo.ru/ff0c32e2
yctpoiicteo  (M®Y) mazepHoe
Pantum M6550NW

Ponb u MECTO (105637097 SIS - HoyTtbyxk cepun Rikor

2 bopmupoBanuu COBPEMEHHOMU 1 MOJIeTTb o E‘N'15' BuGmuotexa LIOK
HAy9HOW  KapTMHEL — MHp3, B Aro 400U XM/21256G0 https://m.edsoo.ru/ff0c33e6
HPaKTHIECKOM JeATETBHOCTH JIFOIEH IX8GDEPS65W, MBbib

MMPOBOJHAA OIITUYCCKasd|

PATCH MS-759
MexaHndeckoe JIBUKEHUE. HoyTtbyk cepun Rikor|
R-N-15-

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 MOZCIIb P A Bu6mioreka [JOK
ABIKeHUs. [lepemerneHne, CKOpoCTs, ars400U1xM/2/256Gb- https://m.edsoo.ru/ff0c3508
YCKOpEHHE 1x8GbEPS65W, M6

MMPOBOJHAA OIITUYCCKasd|
PATCH MS-759
4 PaBHOMEpHOE npsMOIMHEHHOE 1 Hoyt6yk  cepum  Rikor bubmmoreka [JOK
JIBUKEHHE MOJIETb R-N-15- https://m.edsoo.ru/ff0c3620
ar5400U1xM/2/256Gb-
1x8GbEPS65W, Mbiiib
MPOBOJHAA OIITUYCCKas|
PATCH MS-759

5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE 1 Hoyt6yk  cepum  Rikor bubmmoreka [JOK

JIBUKEHHE MOJIETb R-N-15- https://m.edsoo.ru/ff0c372e
ar5400U1xM/2/256Gb-
1x8GbEPS65W, MeEImp
MMPOBOJHAA OIITHYCCKAas|

PATCH MS-759
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CBoOogHoe ajJcHue. Yckopenue
CBOOOIHOTO IAJICHUS

udposas mabopaTopust 1O
¢uzuke ViLab Phys

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

Kpusonnuelinoe JBUKCHUE.
JBr>keHrue MaTepuaibHOM TOYKH IO
OKPY>KHOCTH

[udposas nabopaTopus 10
dmuke RELEON
MHoro¢hyHKIIMOHAIBHOE
ycrpoiicteo  (MDVY)  nasepHoe
Pantum M6550NW

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc3ada

[Ipunnun otHOCcHUTENnbHOCTH [ anumes.

udpopas nabopaTopus 10

¢uzuke ViLab Phys

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3ada

HNuepunanbHble  CUCTEMBI  OTCUETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tema. Cwuna. IlpuHnun

[udposas nabopaTopus 10

9 CyNepnosuiuu cui. Bropoii 3akoH usuxe ViLab Phys Bu6mmorexa LJOK
HeroToHa 1151 MATEPHAIBHOM TOUYKH MuorogyHKuKOHaNbHOE https://m.edsoo.ru/ff0c3be8
ycrpoiicteo  (MDY) nazepHoe
Pantum M6550NW
10 Tperwuii 3aK0H HeroTona InIE: Hoyt6yk  cepun  Rikor Bu6nmoreka IJOK
MaTepHaIbHBIX TOUCK MOJIEIIb R-N-15-  https://m.edsoo.ru/ffOc3be8
ar5400U1xM/2/256Gb-
1x8GbEPS65W, MpI1b
IMpoBOJHAs OIITUYCCKas|
PATCH MS-759
3akoH BceMHpHOTo TsroreHus. Cuma HoytOyx cepun Rikor|
11 Tskectn.  IlepBas  KoCMHYecCKas Moienb R-N-15- Bu6mmoreka [IOK
CKOPOCTB ar5400U1xM/2/256Gb- https://m.eds00.ru/ffoc3d00
1x8GbEPS65W, \Y% 0511113
MMPOBOJAHAA OIITUYCCKasd|
PATCH MS-759
Cwuia ynpyroctu. 3akoH ['yka. Bec tena IMudposas nadoparopust 1o bubauorexa [JOK
12 ¢usuke RELEON https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduuuent tpenus. IlItatus KALEF
13 Cuiia COMpOTUBIICHUSI TIPH JBUKCHUH bubmiorexa [OK
Tela B KHUIKOCTH HIIH rase https://m.edsoo.ru/ffOc3f76
[locTtynmarensHoe ©  BpamaTtelibHOE [Iratus KALEF
14 JBIDKEHHE aOCOIOTHO TBEPOTO Tea. MHOF?‘bYHKHHOHam’H"e but6mmoreka [IOK
MomeHT CI/IJIBI.‘ IIneyo cunwl. YciaoBus g;ﬁ’ﬁ:jg&séxﬁy) MIA3EPHOS  https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPAOTO TeNa
NMmnynec  MarepuanbHOM — TOYKH, [Iratus KALEF
15 CHCTEMBl MAaTEPUAIBHBIX  TOYEK. bubmuoreka [IOK

Nmnynbe cuiibl. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaktuBHOE JBHXXCHUC

https://m.edsoo.ru/ff0c43d6
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Pabora 1 MOIIIHOCTE CHJIEL.

IItatus KALEF

16 Kunernueckast JHEPrust MHOF?‘byHKH“(O;g;‘)“’e bubnunoreka [IOK
CTPOUCTBO JIa3€pHOC] .
MaTCpI/IaJ'II)HOI‘/'I‘ TOYKH. TeopeMa 00 Eanl'zum M6550NW p https://m.edsoo.ru/ff0c4502
U3MEHCHUN KHHETUYECKON JHEPrHU
17 [lorenmansHas SHEPTHSL. Bu6muotexa [JOK
[loTeHuumanpHass  SHEpPrus  ynpyro HoyTt0Oyk ceprnu Rikor mozens | https://m.edsoo.ru/ffOc461a
neOpMHUPOBaHHON IPY>KHHBIL. R-N-15-
IMoTeHManbHast SHEPTUS Teja BOIM3H ar5400U1xM/2/256Gb-
IOBEPXHOCTH 3eMITH 1x8GbEPS65W, Mpriiib
MpOBOJHAA ONITHYCCKAA
PATCH MS-759
[ToTeHunanbHBIE U HEMOTCHIUAIbHBIE Hoytbyxk cepun Rikor monens
CHUIBL. CBsi3b paboThI R-N-15-
HEMOTEHIMAIBHBIX CHII ¢ M3MEHECHHEM ar5400U1xM/2/256Gb-
18 MEXaHUYECKOM SHEpruu CHCTEMBI Tell. Ix8GbEPSO5W, Meiub Bugnnorexa [TOK
3aKOH COXDaHEHHMSI MeXaHHUeCKO [POBOJIHAA ONTHYCCKAT  hitps://m.edsoo.ru/ff0c478c
P PATCH MS-759
SHEPTUU
JlaboparopHas paboTa [udpoBas maboparopus 10
«MccnenoBanue CBSI3H PabOThI CHIIBI € (usuxe RELEON
19 U3MEHEHHEM MEXaHHYECKOW SHEepruu
Tela Ha  TpUMEpPe  PACTSDKCHHS
PE3MHOBOT'O KI'yTa
KouTtponpHast pabGora mo Teme [udposass naboparopusi 1O
20 «Kunemaruka. JluHaMuKa. 3aKOHEI ¢pusuke RELEON Bu6mmorexa IIOK
COXpaHEHUs B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO- Hudpposass naboparopust 10
21 KMHETHYECKOH TeopuH. BpoyHOBCKOE ¢pusuxe RELEON Bubmoreka [IOK

neuxenue. Audpoysus

https://m.edsoo.ru/ffOc4dc?
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XapakTtep JBUKCHUS u

Hudposas maboparopust 110

22 B3aMMOJICICTBHSI YaCTHI[ BEIIECTBA. ¢usuke VilLab Phys
Mogenu cTpoeHus Ta3oB, KUIAKOCTEH
Y TBEPBIX TEJ
23 Macca monekyin. KonnyecTBo BemiecTsa. Hoyt6yxk cepun Rikor momens
IMocrosiHHas ABorajpo R-N-15-
ar5400U1xM/2/256Gh-
1x8GbEPS65W, MplIiib
HpOBO,Z[HaSI OIITHYCCKAast
PATCH MS-759
TermoBoe paBHoBecue. Temmneparypa u Hoyt6yk cepuu Rikor momenpb
24 R-N-15-

e¢ usmepenue. lllkana remneparyp

ar5400U1xM/2/256Gb-1x8Gb-

EPS65W, MeI1b npoBoiHAS
ontuyeckas PATCH MS-759




Lenscus

25 Wneansupiii Ta3 B MKT. OcHoBHOE HoyT6yk cepun Rikor mozenb Bubnanorexa [IOK
ypasuenne MKT RN-15-ar5400U-1xM/2/256Gb- | https://m.edsoo.ru/ffOc4fde
1x8Gh-EPS65W, MpeI1b
mpoBonHas ontuueckass PATCH
MS-759
AOcomoTHas Temieparypa Kak Mepa Hoyt06yk cepun Rikor Mozennb
26 CpEIHEH KUHETUYECKOW  DHEPrHU RN-15-ar5400U-1xM/2/256Gb- | pugnyorexa LOK
JBWKCHHUST ~ MOJICKYJ.  YpaBHCHHUE 1x8Gb-EPS65W, Mems
Meneneesa-Kraneiipora npoBonHasa ontuueckasi PATCH '
MS-759 https://m.edsoo.ru/ff0c511e
27 3akoH JlambToHa. ["a30BbIC 3aKOHBI [uppoBas  nmaboparopus 10
¢uzuke RELEON
JlaGopaTtopHnast pabota HoyTt0yk cepun Rikor mozens
28 «MccnemoBanue 3aBUCUMOCTH MEXKITY RN-15-ar5400U-1xM/2/256Gb-
1x8Gh-EPS65W, M6
flapaMeTpamu COCTOARMA rmpoBoaHasa ontudeckas PATCH
pa3peKEHHOTO Ta3ay MS-759
29 H3omporieccsl B MICaabHOM Ta3e W HUX HoyTt0yx cepun Rikor monens bubimoreka [IIOK
rpaduuecKoe Mpe/CTaBlIeHHe RN-15-ar5400U-1xM/2/256Gb- | https://m.edsoo.ru/ff0c570e
1x8Gb-EPS65W, MpIb
npoBonHasa ontuueckass PATCH
MS-759
Buyrpenuss JHEPIUs HoyTt0yk cepuu Rikor Mmoaeins
TEPMOJMHAMHYCCKOW  CHUCTEMBI U RN-15-ar5400U-1xM/2/256Gb-
. 1x8Gb-EPS65W, Mbimb
20 crocoObl e¢ m3MeHeHus. KonmdaecTBo npoBojHas onrruueckas PATCH
TEIUIOTHI U paboTta. BuyTpeHHsst MS-759 bubnnorexka [JOK
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO https://m.edso0.ru/ff0c5952
raza
Itarus KALEF bu6mmoreka [JOK
31 Bune! Ternonepenaun

https://m.edsoo.ru/ff0c5c36
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VnaenpHas TEINIOEMKOCTL  BEIIECTBA.

HoyTtoyk cepun Rikor monens R-

bu6mmoreka [IOK

32 KONHUECTBO TEMIOTH TIPH N-15-ar5400U- https://m.edsoo.ru/ff0c5c36
1xM/2/256Gb1x8Gh-EPS65W,
Teronepenaye. AauabaTHBIN MPoIIece MBIIIb IPOBOHAS ONTHYECKAS
PATCH MS-759
33 [lepBbIii 3aKOH TEPMOJTUHAMHUKH U €TO Hoyt6yk cepun Rikor monens R- | Bubnmorexa [IOK
IPUMEHEHHUE K U30IPOLIECCAM N-15-ar5400U- https://m.edsoo.ru/ffOc5efc
1xM/2/256Gb1x8Ghb-EPS65W,
MEIIb IIpOBOJHAA OITHYCCKAA
PATCH MS-759
34 HeoOpaTtumocTh mporieccoB B Hoyt6yk cepuu Rikor momens R-

N-15-ar5400U-
1xM/2/256Gb1x8Ghb-EPS65W,
MI:-IH_IL HpOBO,Z[HaSI OIITHYCCKAA

PATCH MS-759

bubmuorexa [JOK
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npuponae. Bropoii 3akon
TEPMOJIUHAMUKHU

Hoyt6yxk cepun Rikor mogens R-
N-15-ar5400U-
1xM/2/256Gb1x8Gh-EPS65W,
MBIIIb TPOBOAHAS ONITHYECKAs
PATCH MS-759

https://m.edsoo.ru/ff0c6230

35

ITpunnun nevicrBus u KII/I TermoBoi
MAaIIIUHEI

Hoyt06yk cepuu Rikor monens R-
N-15-ar5400U-
1xM/2/256Ghb1x8Gh-EPS65W,
MBIIIb TPOBOTHAS ONITHYSCKAS

PATCH MS-759

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

36

Hukn Kapnao u ero KII/J

Hoyt0yk cepuu Rikor moaens R-
N-15-ar5400U-
1xM/2/256Ghb1x8Gh-EPS65W,
MBIIIIb TPOBOAHAS ONITHYECKAS
PATCH MS-759

37

DKooruyeckue npoodaemMbl
TETUIOIHEPTETHKH

Hoytbyk cepun Rikor monens R-
N-15-ar5400U-
1xM/2/256Ghb1x8Gh-EPS65W,
MBEIIIb TPOBOIHAS ONITHYECKAS
PATCH MS-759

38

Obo6maromuit  ypok «MonekyispHas
¢u3rka. OCHOBBI TEPMOIMHAMHUKI

Hoytbyk cepun Rikor monens R-
N-15-ar5400U-
1xM/2/256Ghb1x8Gh-EPS65W,
MBIIb TPOBOIHAS ONITHYECKAST

PATCH MS-759

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6938

39

Kontponbnas pabGora mo Teme
«MonexynspHas ¢uszuka. OCHOBBI
TEPMOANHAMHKH >

Hoyt0yk cepuu Rikor moaens R-
N-15-ar5400U-
1xM/2/256Gb1x8Gb-EPS65W,
MBIIIb IPOBOIHAS ONITHYUECKAS

PATCH MS-759

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpa3oBanne W  KOHACHCAITHSI.
Ucnapenue u xuneHue

Hoyt0yk cepuu Rikor mozaens R-
N-15-ar5400U-
1xM/2/256Gb1x8Gb-EPS65W,
MBIIITs TPOBOTHAS ONITHYSCKAS

PATCH MS-759

bubanoreka [JOK
https://m.edsoo.ru/ff0c63b6
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AOconroTHas n OTHOCHTCJIbHAsA

[udposas nabopaTopus mo

41 BJIQKHOCTh BO37yXa. HachlleHHbII ¢usuke ViLab Phys bubmmorexa [JOK
nap https://m.edsoo.ru/ff0c64d8
Teepnoe Tteno. Kpucramimueckue wu Ludposas 11a00paTOPHUAIIO

RELEON

42 aMOP(bHBIe Tena.  AHM30TpONHs uzuke Bubnmorexa [IOK
CBOACTB  KpHCTalioB.  JKnakne https:/m.eds00.ru/ff0c65f0
kpuctauibl. CoOBpeMEHHBIE MaTEPHAIIbI
Il1aBnenue u KpucTamIu3anus. Ludporast naboparopusi 10

43 ViaenpHas TEIIOTa IUIABJICHUS. ¢usuke VilLab Phys bubnuorexa LIOK
Cyb6numarnus https://m.edsoo.ru/ffOc6708

Hudposas naboparopusno budnuorexka [JOK

44 YpaBHEHHE TEILIOBOTO OajlaHca tbusuke RELEON hitps://m.eds00.ru/ff0c6820
DJIeKTpU3alus Tel. DJIEKTPUUYECKUN Ludposas naboparopust 1o bubaunoreka LJOK

45 3apsz. J[Ba BUA DIEKTPHYECKUX ¢usuxe ViLab Phys https://m.edsoo.ru/ff0c6bcc
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3apsga10B

IIpoBoaHMKH, JIHADIIEKTPUKU Hu udposas 1o

46 MOJIYITPOBOJTHUKHU. 3aKOH COXpaHEHUs nabopaTopust bubnmoreka [JOK
3JIEKTPUYECKOI0 3apsijia usuxe ViLab Phys https://m.edsoo.ru/ff0c6bcc
B3aumoneiictBue 3apsioB. 3aKkoH Lludposas 1o

47 Kynona. TodeuHblil 3JeKTPHUSCKHIA nabopatopus bubnunorexa [IOK
sapan (pusuxe RELEON https://m.edsoo.ru/ff0c6ced
Hanpspk€HHOCTh  3IEKTPUYECKOTO Liudposas 1o

o

48 noyst.  [lpuHIUn cynvepn031/1u1/11/1 - J\IZL(;II)Da}T)EpI;m Butmorexa LIOK
QNEKTPHIECKAX — MoNeH. JInnmnm Y https://m.edsoo.ru/ffOc6df2
HaNpsHKCHHOCTH
Pabora cun »nmeKTpocTaTUYECcKOro Hudpoas 110

49 nons.  [lorenmman.  PasHocTh nabopatopust bubnuorexa [JOK
TIOTEHIIHAJIOB ¢msuke RELEON https://m.eds00.ru/ff0c6f00
IIpoBOHMKA W JUPNEKTPUKHA B ugpposas 1o

50 JEKTPOCTATUUECKOM oJIe. JTa_GOPaTOPI/IH bubnuoreka [IOK
JlnanekTpudeckast MpOHUIIAEMOCTh dusuxe Vilab Phys https://m.edsoo.ru/ff0c7018

Lupposas no bubanoreka [JOK
51 OnexrpoeMkocTs. Konnencarop maboparopust https://m.edso00.ru/ff0c7126
¢usuke ViLab Phys

DIEKTPOEMKOCTh TIOCKOTO [udposas 10

52 KOHJEHCAaTOpa. DHEPIUsl 3apsKEHHOTO nmabopaTopust bubnuoreka [IOK
KOHJIEHCATOpa ¢rsnke RELEON https://m.eds00.ru/ff0c72c0
Jlaboparopnas  pabora "UM3mepeHwue Lupposas 1o

53 3JIEKTPOEMKOCTH KOHJieHcaTopa" nabopaTopust

¢uzuke ViLab Phys
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[IpuHuun AeicTBUsS U NPUMEHEHUE Ludposas 1o
54 KOHJEHCATOPOB,  KOIMPOBAJILHOIO naboparopus
N ¢uzuke RELEON
anmnapara, CTpyWHOTO IpUHTEpA.
DneKTpocTaTHuecKast 3aIluTa.
3azemileHue IEeKTPOpruOOpOB
DJIEKTPUUECKUI  TOK, YCIOBUS  €T0 Ludposas naboparopusi 1o
cymiectBoBaHusA. [[0CTOAHHBIN TOK. (brsuke Vilab Phys
55 Cuna TOKa. Hanpsoxenue.
Comnpotusnenue. 3akon Oma st
y4acTKa [enu
[TocnenoBarenbHoe, mapajieabHOE, Ludponas n1abopaTopus 10|
CMeEIIaHHOE COE/IMHEHHE ¢pusnke RELEON
56 npoBoaHukoB. JlabopaTopHas pabora 05 bubmmoreka [JOK
«/3ydeHne CMEmaHHOrO COECIMHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY
PaGora W MOIIHOCTH AIEKTPUYECKOTO Hudposas naboparopus 1o budnuorexka [JOK
57 Toka. 3akon Jxoyns-Jlenna ¢usnke ViLab Phys https://m.edsoo.ru/ff0c7838
3akon Oma J1si TOJTHOU (3aMKHYTO ) Ludposas J1abopaToOpus TIO|
snekTpuyeckoil  nemu.  KopoTkoe ¢usuxe RELEON
58 3ambikanue. JlaboparopHas paboTa 05 bubmuoreka [IOK
«M3mepenne D/IC ncrouHnka Toka u https://m.edsoo.ru/ff0c7ae0
€r0 BHYTPEHHETO COMPOTUBIICHHS
PesepBHbIit YPOK. KontponbHas LHudposas nabopatopusi 1o
59 pabota mo Teme "DneKTpoguHaMuKa" / (pusuke ViLab Phys Bu6moreka IJOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edso0o0.ru/ff0c8c56
O6o06maromuit ypok Ludposas nabopaTopus 1o
60 (pusuxe RELEON bubmuoreka LIOK

«OnexTponuHamuka» / Bcepoccuiickas
mpoBepovHas paboTa

https://m.edsoo.ru/ff0c88be
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DJIEeKTPOHHAs! TPOBOJUMOCTD TBEPBIX Ludposas naboparopus o)

61 METAJLIOB. 3aBHCHMOCTh 1 ¢usuke ViLab Phys
COITPOTHBIICHUS METaJJIOB oT
Temrneparypbl. CBepXIIpOBOIUMOCTh

62 DNEKTPUUECKUH TOK B BaKyyMe. 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOIHUKHK, WX COOCTBEHHas U [Ludposas naboparopusi 110

63 IpHUMeCHas MPOBOAUMOCTL. CBOMCTBaA 1 (pusuke ViLab Phys Bubnorexa [IOK
p—N-nepexoza. I1oiynpoBOIHUKOBbIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DJIeKTPUYECKHI TOK B pacTBOpax W Ludposas nabopatopusmo

64 pacruiaBax 3JIeKTPOJIUTOB. 1 (basmxe RELEON Bu6mnuorexa [JOK
aﬂeKTpOHI/ITI/I‘leCKaﬂ UCCOLMALINS. https://m.edsoo.ru/ff0c82ba
DnexTponaun3
DIEeKTPUUECKUI TOK B rasax. Hudposast naboparopusi 10

65 CaMOCTOSTENLHBIN u 1 (busmke Vilab Phys Bu6mioreka [JOK
HECaMOCTOSTENbHbIN pa3psi. MOJTHUSL. https://m.edsoo.ru/ffOc84ae
ITma3ma
DnekTpuueckue  Mmpudbopsl U Hudposas 1ab0opaToOPHAIIO

% RELEON

66 YCTPOMCTBA M HMX HNPAKTUUYECKOE 1 (prsmke Bu6nuorexa LIOK
puMeHERHe. lIpaBria TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH
Kontponbnast pabora 1o Teme Hudposast nabopatopusi 110

% ViLab Ph

67 «SJ'IeKTpOCTaTI:IKa. ITocTosiHHBIM 1 usuke ViLab Phys BuGnorexa [IOK
smexrpudeckuit oK. Toxm B https://m.edsoo.ru/ffOc8a8a
Pa3TUYHBIX Cpeliax»
PesepBHbIit ypok. OOoOmaromuii  ypok udpoas naboparopusno buonmuoreka IIOK

68 o temam 10 kiacca 1 (pusnke RELEON https://m.edsoo.ru/ffoc8f6c

OBUIEE KOJIMYECTBO YACOB I1O0

TIPOT PAMME 68
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11 KITACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Jlata uzyyenust uudposbie
n/n Bcero Koutpous| Ilpaktu o0pasoBaTeJbHbIE
bHBIC YEeCKHUue pecypchbl
padoTrel | padoThI
ITocTosiHHBIE MAarHUThI u 1504 HoyTt0yk cepuu Rikor monens
1 B3aUMoOJIeiicTBe. MAarHutHoe ToJe. 1 R-N-15- bubnuorexa LIOK
BexTop MarHuTHO#M MHAyKIUH. JIMHIK ar5400U1xM/2/256Gb- https://m.edso00.ru/ff0c9778
MArHUTHOH MHAYKLAH 1x8GbEPS65W, Mbliiib
IMpOBOJHAsA ONITHUYCCKAsA
PATCH MS-759

MarauTHO€E 10JIe€ TPOBOJAHUKA C TOKOM. HoyTt0yk cepuu Rikor mosens

2 OmsiT OpcTena. 1 R-N-15- bubmorexa [IOK
y ar5400U1xM/2/256Gb- https://m.edsoo.ru/ff0c98fe

B3anMoeiicTBre MpOBOTHUKOB C 1X8GbEPS65W, Mbimib

TOKOM IPOBOIHAS ONTHYECKAS
PATCH MS-759

3 Jlabopatoprass  pabora  «M3yueHue 1 1 Hoyt0yk cepun Rikor monens | bubmmorexa LIOK

MarHMTHOI'O IOJISl KATYIIKHA ¢ TOKOM» R-N-15- https://m.edsoo.ru/ff0c98fe
ar5400U1xM/2/256Gb-
1x8Gb-
EPS65W, Mpiirs mpoBogHas
ontuueckas PATCH MS-759
JleiicTBue =~ MarHMTHOTO  TIOJsA  Ha HoyTt0yk cepuu Rikor moseins
R-N-15-
MPOBOJHUK ¢ TOKOM. Cuita Ammepa. A r5400ULXM/2/256Gb-

4 JlabopatopHas padota 1 1 1x8GbEPS65W, Meitib BHGJTHOTeKa LHOK
«HccnenoBanue JICUCTBUS NPOBOJTHAS OTITHUECKAs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢ PATCH MS-759
TOKOM»

JleiicTBue = MarHMTHOrO  TIOJA  Ha Hoyt0yk cepuu Rikor moaens
5 1 R-N-15- Bubnnoreka LIOK

JIBUKYIIYIOCS 3apsHKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cubl
Jlopenua

ar5400U1xM/2/256Gb-
1x8GbEPS65W, MElI1iin

MPOBOHAS ONITHYECKAs
PATCH MS-759

https://m.edsoo.ru/ff0c9df4
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BHGKTPOMaFHI/ITHaH HHAYKOHA. IToTok

HoyTt6yk cepun Rikor monens

6 BEKTOpPa MarHuTHOM mHayKimu. DJC R-N-15-
UHIYKIMHU. 3aKOH 3JIEKTPOMArHUTHOM ars400U1xM/2/256Gb-
1x8GbEPS65W, Mbliiib
MPOBOJIHAS ONITHYECKAs
PATCH MS-759
naaykunu Gapanes
Jlaboparopuast pabora [udporast 1abopaTopus 1Mo bu6mmoreka [IOK
7 «HccnenoBanue SIBJICHUS ¢usnke RELEON https://m.edsoo.ru/ffOcal50
AIIEKTPOMATHUTHOM HHIIYKIIUU «OI'D- naboparopus» KOMILUIEKT
1, KOMIUIEKT 2, KOMIUIEKT 3,
KOMILTEKT 4, KOMITJIEKT 5,
KOMIIICKT 6, KOMIIJICKT 7
KALEF
NHIyKTUBHOCTS. SIBrienne MuorodynkinonansHoe
8 camonHaykipn. DJIC CaMOMHIYKIHH. ;;?82:325%5\? Haseproc Bu6morexa LJOK
OHeprus MarHUTHOTO MO KaTyIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IOJje
TexHudeckue yCTpoHMCTBA M UX LTudposas nabopaTopust 1o
MpUMEHEHHUE: ITOCTOSHHBIE MArHUTHI, ¢uznke RELEON
9 AJEKTPOMArHUTHI, SJIEKTPOJIBUTATENb, «OI'D- nabopaTopHs» KOMIIIEKT
YCKOPUTEIM 3JIEMEHTApPHBIX YacTHll, I, KomIUIeKkT 2, KOMILIEKT 3,
HH g — KOMILTEKT 4, KOMITJIEKT 5,
AyKh KOMILIEKT 6, KOMILICKT 7
KALEF
10 O6oOmaromuit ~ ypok  «MarHutHoe MruorodyrkunonansHoe bubnuoreka [IOK
ycrpoiictBo (MDY) nasepHoe httos:
noJe. KTPOMarHuTHas UH, nst s://m.edsoo.ru/ff0cab82
O7e. DNIEKTPOMA a JIYRITED Pantum M6550NW D
KoutponbHast  pabora 1mo  Teme MHoroQyHKIHOHAIBHOE
11 yctpoiictBo (MDYVY) mazepHoe bubmuoreka [JOK

«Mar"auTtHoe I10JI€e.

BHGKTPOMaFHI/ITHaH UHAYKOUS»

Pantum M6550NW

https://m.edsoo.ru/ffOcad58
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CBoOoHbIC MEXaHUYECKUE
koneOanusa. ['apMoHMueckue

udposas madbopaTopus 1o
¢uzuke RELEON

bu6mmoreka [IOK
12 KOuICOaHH. ¥ pasHeHHe «OI'S- 1abopaTopusy KOMIKICKT o /i 04600 ru/ff0caf06
FapMOHHUYECKHX  KOJIeOaHUH. I, xommiekr 2, KOMIIeKT 3,
IIpeBpanienie SHepruu KOMIUIEKT 4, KOMILJIEKT 5,
KOMILIEKT 6, KOMIIJIEKT 7
KALEF
JlaGopaTtopHas pabora Ludpposas 1abopatopust o
13 «ccnenopanne 3aBHCHMOCTHU ¢pusnke RELEON
Mepuo/ia MaJblX KoJeOaHuil rpysa Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»
14 Konebarenpublii KOHTYp. CBOOOIHBIC «OI'D- naboparopus» kommekT bubnunorexa IIOK
1, xommuiekr 2, xomiuiekT 3,  https://m.edsoo.ru/ff0ch820
KOMILTEKT 4, KOMITJIEKT 5,
KOMIIJICKT 6, KOMITJICKT 7
KALEF
AJIEKTPOMArHUTHBIE  KOJEOaHUs B [udposas sabopaTopus 1mo
UIEATLHOM KOJe0aTeNbHOM KOHTYPE. usuxe RELEON
AHaNorus MeXJIy MEXaHUYECKUMHU WU
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®dopmyna Tomcona. 3akoH «OI'D- maboparopus» KOMIUIEKT
15 COXPAHEHHUs PHEPTHH B HMIEATBHOM 1, KOMIUIEKT 2, KOMIUIEKT 3, bubmuorexa [JOK
KONe6aTeIbHOM KOHTYpE KOMILUTEKT 4, KOMILIEKT 5, https://m.edsoo.ru/ff0cb9c4
KoMILIeKT 6, komiiekT 7 KALEF
Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXarmux MHOropyHKIIMOHAILHOE  YCTPOHCTBO
KOJIeOaHusIX. BbIHYKIEHHbBIE (M®Y) naseproe Pantum M6SSONW | g6 1orexa LOK
16 MEXaHU4YeCKue Konedbanus. Pesonanc. https://m.edsoo.ru/ff0cbb86

BeiHY)KIEHHBIE  DJIIEKTPOMArHUTHBIC
KOJIeOaHus
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[Tepemennbiii Tok. CUHYCOMAAIBHBIN

udposas madbopaTopus 1o

IepeMeHHbIi  TOK.  MOIIHOCTh usuke RELEON Bubmorexa LIOK
17 MEPEMEHHOI0 TOKa. AMIUIMTYJHOE M https://m.edsoo.ru/ffOcbd34
JEUCTBYIOLIEE 3HAYECHUE CUIIBI TOKA U
HaIpsHKEHUs
Tpancdopmarop. [IpousBojacTso, «OI'D- mabopaTopus» KOMILIEKT
18 nepenaya u noTpebieHue 1, KOMIUIEKT 2, KOMIUIEKT 3,
3JIEKTPUUECKOH IHEPTHH KOMILIEKT 4, KOMIUIEKT 5,
KoMILTeKT 6, komIiekT 7 KALEF
YerpoicTBo u IIPaKTUYECKOE
19 [IPUMEHEHUE BJIEKTPUUECKOT0 3BOHKA, bubnuoreka [IOK
reHeparopa  IMEPEMEHHOIO0  TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3JIeKTpoIiepesayd
DKOJIOTHYECKHUE PUCKU npu udposas 1abopatopusi 1o
MPOU3BOJCTBE  DJICKTPOIHEPIHUH. ¢u3uke RELEON
20 Kynerypa HCIIOJIb30BaHUsA «OI'D- mabopaTopusi» KOMILIEKT

QJICKTPOOHCPIUU B IMOBCETHEBHOM
KHU3HHU

1, KOMIIEKT 2, KOMIUIEKT 3,
KOMIUIEKT 4, KOMIUIEKT 5,
KoMIIekT 6, koMmiiekT 7 KALEF

1, ypoBeHb 2, ypoBeHb 3)
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Mexanndeckue BOJIHBI, YCIIOBUA

udposas madbopaTopus 1o

21 pacnpocrpanenus. Ilepuon. CkopocTh ¢usnke RELEON Bu6nmoreka [LIOK
pacrnpoCTpaHeHUsT W JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

22 3Byk. Ckopocth 3Byka. [poMKOCTBh «OI'D- naboparopus» kommiekT budnuoreka [IOK
3ByKa. Boicora Tona. TemOp 3ByKa 1, xommmekr 2, KoMIIeKT 3, https:/m.edsoo.ru/ffocccOc

KOMILIEKT 4, KOMILIEKT 5,
KOMILTEKT 6, KOMITJIEKT 7
KALEF
DNEeKTpOMarHuTHbIE BOJHBI, HX Muoro¢yukumonanbHoe yerpoictso  bubmuoreka [JOK

23 cBoiictBa W ckopocth. Illkama (M®V) naseproe Pantum M6550NW | hitps: //m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIUTIBI paanoCBsI3n " [udposas sabopaTopus 1mo

24 TeJeBHAEHUS. Pa3BUTHE CpENCTB ¢pusuke RELEON
cBsi3u. Pagmonoxarust

25 KonrtponsHas pabora «Konebanus u «OI'D- naboparopus» kommekT budnroreka [JOK
BOJIHBI» 1, xoMmimekT 2, KOMIUIEKT 3,  https://m.edsoo.ru/ffOcc6f8

KOMIIJICKT 4, KOMIIJIEKT 5,

KOMILTEKT 6, KOMITJIEKT 7

KALEF
[IpsmonuHeliHOE pacnpoCcTpaHEHUE

26 CBeTa B  OJHOPOJHOM  cpele. bubnmoreka [JOK
Toueynelii HCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue CBeTa. 3aKOHBI Hoyt0Oyk cepun Rikor mozens

27 oTpakeHus cBera. IlocTpoeHue R-N-15-ar5400U- bubuorexa TIOK

M300pakeHMIA B TUIOCKOM 3epKalie

1xM/2/256Gb1x8Gh-EPS65W

https://m.edsoo.ru/ff0cd4e0
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[Ipenomnenue CBeTa. [Tonnoe

MbI1116 IIPOBOJHAs ONITHUYECCKAsA

28 BHyTpeHHee oTpaxeHue. [IpenenpHblii PATCH MS-759 bubmumoreka [IOK
yromu IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEeHUSI
Jlaboparopnass pabora «M3mepenue Ludposast 1abopaTopus 1Mo bubmuorexa [JOK
29 TI0Ka3aTeJIsl IPEIOMIICHHUs CTEKIIa» ¢usuke ViLab Phys https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne u300paXkeHui B Hoyt0yk cepun Rikor momens | bubnmorexa LIOK

R-N-15-ar5400U-

1xM/2/256Gh1x8Gh-EPS65W



https://m.edsoo.ru/ff0cd7f6
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nuH3e. @opmyna  TOHKOM  JIMH3BI.
VYBenu4yeHue JIuH3bI

HoyTtb6yk cepun Rikor monens
R-N-15-
ar5400U1xM/2/256Gb-
1x8GbEPS65W

https://m.edsoo.ru/ffOcddle

Jlaboparopuast pabora MBbIIIb TPOBO/HAS ONITHYECKAS
31 «UccnenoBanne  CBOWCTB PATCH MS-759
M300paXeHHUI B TUH3AX»
Hucnepcusi cBera. CloXHBIA COCTaB [udposas sabopaTopus 1mo
32 Oemoro ceera. Llger. JlaboparopHas ¢usuke ViLab Phys
pabora «HabOmonenue aucnepcuu
CBETa»
33 WNurtepdepentius  cBera. Judpakmms Hoyt6yk cepun Rikor mozens | Bu6nuorexa [JOK
ceera. JludpakinonHas pemnerka R-N-15- https://m.edsoo.ru/ff0ced22
ar5400U1xM/2/256Gb-
1x8GbEPS65W
IonepeynocTs CBETOBBIX BOJIH. Mpe1b mpoBoaHas ontuyeckas| budmnoreka [JOK
34 [Tonspuzanus ceera PATCH MS-759 https://m.edsoo.ru/ff0cf02e
OnTrueckre npubOpsl U yCTPOHMCTBA U Lludposas nadboparopust o
35 yCIIOBUSI X 6€30I1aCHOrO IPUMEHEHUS ¢usuxe VilLab Phys
I'panunb NIPUMEHUMOCTH HoyTt0oyk cepun Rikor monens
36 KJIaCCUYECKOW MexaHukH. [locTynarsl R-N-15- bubnuotexa [JOK
CIIeIMATBHOM TeopHH ars400U1xM/2/256Gb- https://m.edso0.ru/ffocf862
OTHOCUTEIILHOCTH 1x8GbEPSE5W
OTHOCHUTETBHOCTh OJTHOBPEMEHHOCTH. MBbIIb TPOBOJHAS ONITHYECKAS
37 3aMeIeHHE BPEMEHHM U COKpAIlCHHE PATCH MS-759 Bbubnuorexa LIOK
JUTUHEBI https://m.edsoo.ru/ffOcfa42
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON Hudposast 1aboparopus 1o
38 yacTunel. CBA3b MAacChl C SHEPTUEH u ¢usuke ViLab Phys bubmiorexa [IOK

UMITYJICOM. DHEPIUsl MOKOS

https://m.edsoo.ru/ffOcfc68
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Kontponbnaast pabora «OnTuka.

HoyTt6yk cepun Rikor monens

39 OCHOBBI ~ cIleIIUANTBHONH  TEOpUU R-N-15- bu6nmoreka [IOK
OTHOCHTEILHOCTH ar5400U1xM/2/256Gb- https://m.edsoo.ru/ffOcf6f0
1x8GbEPS65W
40 ®otounbl. ®opmyna [lnanka. Jueprus u HoyTOyk cepun Rikor Bbubaunoreka LIOK
UMITYJILC (POTOHA mozenb R-N-15- https://m.edsoo.ru/ffOcfel6
ar5400U1xM/2/256Gb-
1Xx8GbEPS65W
OTKpBITHE ¥ HCCIICOBAHHE Mpi1is HPOBOIHAS
41 dorordpdekra. Onbiter A. T. onriaeckas PATCH MS-759) bubimoreka LIOK
CTOIIETOBA https://m.edsoo.ru/ffOcffc4
3akonbl  orodddexra. YpaBHeHHE udposas maboparopus mo
42 = = usuke ViLab Phys bubmoreka [IOK
Diuurreiina At GoTodpperTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
JlaBnenne cBera. Onbitel I1. H. HoyTbyk cepun Rikor
43 JleGeneBa. XuMUUeCKOe AEHCTBUE moztenb R-N-15- Bubmmorexa [IOK
cBeTa ar5400U1xM/2/256Gb- https://m.edsoo.ru/ff0d04a6
1x8GbEPS65W
Texnuueckue  ycTpoiicTBa U MplI111b TPOBOJTHAS
44 HPaKTHYECKOE NpHMEHEeHHE: omruyeckast PATCH MS-759
(OTORJIEMEHT, doTonaTyuk,
CONHEeYHas OaTapesi, CBETOUO]T
Pemenne 3agad mo TeMe «JIE€MEHTHI Lindposas madoparopus mo | Bubamoreka [JTOK
45 KBAHTOBOM OIITHKH» ¢usuke VilLab Phys https://m.edsoo.ru/ff0d0302
Monaens atoma Tomcona. OnbITEI HoyTbyk cepun Rikor
46 Pesepdopaa Mo paccessHHUIO O-YaCTHII. MOACTIE R'N'}E’/' . BH6H.H0TeKa LHOK
TlnaseTapHas MOJIETb ATOMa i;Sgél((;)k())IlEJ ;ggf; \/2v 256Ghb- https://m.edsoo.ru/ff0d091a
Mp1mib nposoaHas  bubauoreka LIOK
4t Hocrynatsr bopa onruyeckas PATCH MS-759|  https://m.edsoo.ru/ff0dOafa
Nznyuenune u mormiomieHue (OTOHOB Ludposas naboparopus mo
48 IPU TIEPEXOJIE aTOMA C OJHOTO YPOBHS ¢usuke ViLab Phys bubanoreka IIOK

SHEPIUM Ha Ipyrou. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa
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BomnHoBrIe cBoiicTBa yacTthll. BoiHEI

HoyTOyk ceprum Rikor

49 e Bpoiis. KopnyckynspHo- Monens R-N-15- bubmuorexa [JOK

BOJTHOBO#T Ayani3M. CIIOHTAHHOE H ar5400U1xM/2/256Gb- https://m.edsoo.ru/ff0d0ca8
1Xx8GbEPS65W

BBIHYXXJICHHOE M3TyUCHHE
OTKpBITHE PATUOAKTUBHOCTU. ONBITHI HoyTtb6yk cepun Rikor monens

50 Pesepdopaa mo onpeneneHuo cocTapa R-N-15-ar5400U- bubmorexa [OK
PaTHOaKTHBHOTO U3JTy4CHHUS 1xM/2/256Gb1x8Gb-EPS65W | https://m.edsoo.ru/ff0d0fd2
CgoiictBa anb(a-, Oera-, raMmma- MBbIIiIb TPOBOIHAS ONITHYECKAS

51 U3JTY4CHHS. Brnusinue PATCH MS-759
pPaAMOAaKTUBHOCTH HAa  JKUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. Ludposas mabopaTopus mo

52 N3oromnbl. Anbda-pacna. ¢usnke ViLab Phys bubnuorexa LIOK
DONEeKTPOHHBIM M TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'amma-u3inydenue
DOHeprusi CBSI3U HYKJIOHOB B SIpeE. HoyTt0yk cepun Rikor monens
SAnepHsle  peakuuu. SAnepHblii R-N-15-ar5400U- bubnnoreka [JOK

53 peaktop. IIpo6eMbl, TepCIeKTUBHI 1xM/2/256Gb1x8Gb-EPS65W | pttps://m.edsoo.ru/ff0d1356
IKOJIOTHYECKHUE aCHEKThl SICPHOM
SHEPTETHKU
DnemMeHTapHbIe YacTHIBI. OTKPBITHE MBbIIIb TPOBOJHAS ONITHYECKAS
no3urpoHa. MeToasl HaOIIOJEHHUS U PATCH MS-759
perHCTpiluHH AJIEMEHTAPHBIX YaCTHIL. BuGmorexa LIOK

54 Kpyrnerit cron «®yHnaMeHTaIbHBIS

B3aWMOJIEVICTBUS. Enuncreo
(bu3MUECKOI KapTUHBI MUPAY

https://m.edsoo.ru/ff0d0e38
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Otanbl  pa3BUTUS  ACTPOHOMUH.
[IpuknagHoe U MHUPOBO33PEHUECKOE
3HaYEHUE ACTPOHOMUH. Bun

udposas madbopaTopus 1o
¢uzuke ViLab Phys

55 3Be3nHOrO0 Heba. Co3Be3nus, SpKUE
3BE3JBI, IIAHCTHI, WX BUJINMOE
nerkeHre. CoJIHEUHAs cucTeMa
Connue. CoqHe4Has aKTHBHOCT. Hoyr6yx cepuu Rikor mozens
56 . R-N-15-ar5400U-
HcTounuk OHCPI'un COHHHa N 3BC3 1xM/2/256Gb1x8Gb-EPS65W
3BE3b1, X OCHOBHEIC MBI TPOBOHAS ONITHYECKAS
XapaKTEPUCTUKU. 3BE3[bl TJIaBHOU PATCH MS-759
MOCJIeIOBAaTEILHOCTH.  BHyTpeHHee
57 ctpoenue  3Be31.  CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOXKICHUU U
sposrrornu CoJTHIIA U 3BE3
Mueunsriii [1yts — Hama ["anaktuka. MuorodyHKIMOHATEHOE | yCTPOHCTBO
58 [Monoxenue u aemwxkenne CoHIA B (M®Y) naseproe Pantum M6550NW
I'anaktuke. ['anaktuku. YepHbIE IBIPHI
B SIJIpax TaJaKTUK
Bcenennas. Paz0eranue rajiakTuk. MuoropyHKIHOHAIBHOE  YCTPOHCTBO
59 TeOpI/I}I BOJIBIIOro B3pHIBA (M®YVY) mazeproe Pantum M6550NW
PennkroBoe u3inydeHue.
MeraranakTuka
60 Heperennsie npo0aeMbl aCTpOHOMUHU MuorodyHKIMOHATEHOE | yCTPOHCTBO
(M®Y) nazeproe Pantum M6550NW
KoutponbHast  pabora  «3neMEHTHI MHOroQyHKIHOHANBHOE | YCTPOHCTBO
61 (M®YVY) nazeproe Pantum M6550NW

aCTPOHOMUU U acCTPOPUIUKU»




O6o06matomuii ypok. Ponb pusuku u
aCTPOHOMHHM B 3KOHOMHYECKOIA,

IMHOTrO(GYHKIIMOHAJILHOE YCTPOHCTBO
(M®Y) nazeprnoe Pantum M6550NW

62 TEXHOJIOTHYECKOM, COIMAIbHOU U 1
ITUYECKOH cdepax esaTeIbHOCTH
YeJoBeKa
Oo0oOmaromuii  ypok. Ponb u mecto MHuOTOGYHKIHOHATBHOE YCTPOHCTBO!
63 1 (M®Y) nazepnoe Pantum M6550NW
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MUpPA
04 O06o0waromumii ypok. Poib 1 MHOroyHKIHOHAILHOE YCTPOMCTBO
(M®Y) nazeproe Pantum M6550NW
¢buznveckoil Teopun B GOPMHUPOBAHUHT HoyTt0yx cepun Rikor mozens
IIPEICTaBICHUM 0 (busnuecKoi RN-15-ar5400U-
KapTHHE MHpa 1xM/2/256Gh1x8Gh-EPS65W
Oo6o0maromuit YPOK. Mecro MBILIb TPOBO/IHAST ONITHYECKAsT
65 (Gu3NUECKON KapTHHBI MUpa B 00LIEM 1 PATCH MS-759
psALy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O IPUPOEC
PesepBHblii ypok. MaramuTtHoe moIe. udposas 1abopatopusi 1o
66 DrexT 1 tdusnke ViLab Phys
pOMarHuTHasi UHAYKLIHS y
PeszepBHbIil ypok. Ontuka. OCHOBBI HoyT6yk cepuu Rikor mozennb
67 CTeHATBHOM TECOPHH 1 RN-15-ar5400U-
Pesepnbriii ypok. KBantoBas ¢usuka. IMBIIIb TPOBOAHASL ONITHYECKAS
68 DIIeMEeHTHI aCTPOHOMHH u 1 PATCH MS-759 Bubmorexa [IOK
acTpou3NKH https://m.edso00.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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OBOPYIOBAHUME LHEHTPA «TOUKA POCTA»

Ne

/o

HaumenoBanne o6opynoBanus

Hoyt6yk cepun Rikor mogens R-N-15-ar5400U-
1xM/2/256Gb1x8Gb-EPS65W

Mprims ipoBoHast ontudeckas PATCH MS-759

Hudporas naboparopus o ¢puszuke ViLab Phys

«OI'D- nabopatopus» KOMIUIEKT 1, KOMIUIEKT 2,
KOMILJICKT 3, KOMIUICKT 4, KOMIUIEKT 5, KOMIUIEKT 6,
komiuiekT 7 KALEF

[MItatus KALEF

[udposas nadbopatopus o ¢puszrke RELEON

Msuoro¢yHKIMOHaNIBHOE yeTpoicTBO (MDY) nazepHoe Pantum M6550NW

KomnuuectBO
(mt.)

5




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHbIC PpeE3yJbTaTbl OCBOCHUA OCHOBHOM

00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

10.1

JleMoHCTpHpOBaTh Ha TpUMepax pojb M MeCTO (UMUK B
(hOpMHUPOBAaHMKM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU W TE€XHOJOTHM, B MPAKTUYECKON JEATEIbHOCTH
JroIei

10.2

Y4uTHIBaTh TPAaHUIBI TPUMEHEHUS U3YYCHHBIX (DU3MYECKHX MOJEINeH:
MaTepuaibHas TOYKa, MHEPIHAIbHAas CHCTEMa OTCYETa, a0CONIIOTHO
TBEPJI0€ TEJIO0, UJICANIbHBIN Ia3; MOJEIU CTPOCHMS I'a30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEUHBIM >SJIEKTPUUECKUN 3aps] — MpU pELICHUU
¢duznuecKux 3a1a4y

10.3

PacrioznaBath ¢u3nueckue sBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KUHETUYECKOW TEOpUH
CTPOCHHS  BELIeCTBA M  AJIEKTPOAMHAMUKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE IajJcHUE
TeN, JBUKEHHE IO OKPY)XHOCTH, HHEpLUs, B3aUMOJEWUCTBUE TE,
g dy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KHUJIKOCTEH M TBEPIBIX
TeJ, I3MEHEHHE 00BhEMa TeJ MPU HarpeBaHUU (OXJIAXKICHHH ), TETITIOBOE
paBHOBEcHE, UCHapeHUe, KOHJIEHCAIUs, MJIaBJICHUEe, KPUCTAJUIM3ALus,
KHIIEHUE, BJIAXXHOCTb BO3/1YXa, IOBBIIICHHE JABJICHUS Ta3a IIPU €ro
HarpeBaHUU B 3aKpbITOM COCYZAE, CBSI3b  MEXIy [apaMeTpaMu
COCTOSTHUS rasa B u3oIpoueccax; dJIeKTpu3auus Ted,
B3aMMOJEICTBHE 3aps 0B

10.4

OnucelBaTh MEXaHWYECKOE JIB)KEHHE, HCHOJb3ys (U3Mueckue
BEJIMYMHBIL: KOOPJAMHATA, IIyTh, MEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYIbC Tella, KHUHETUYECKas OJHEPIrus,
MOTEHLIMaJbHAsT JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIIHOCTb; IIPU OMUCAHUH NPABUIILHO TPAKTOBATh (PU3NUECKHI CMBICIT
UCTIOJNb3yEeMbIX BEJIWYMH, MX O0O3HAueHHs U €AWHUIIbI, HAXOAUTh
(bopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYMHY C JAPYTUMU
BEJIMYMHAMU

10.5

OnuceIBaTh HN3YUCHHBIC TCILJIOBBIC CBOMCTBaA TCJI U TCIIJIOBBIC




SBJICHUS, HCMOJIb3ys (U3MYecKue BEIMYMHBL: JaBJICHHE rasa,
TEeMIeparypa, CpeAHssS KHHETHYECKas OSHEPrusi  XaoTHYECKOIo
JNBW)KCHUS  MOJICKYJ, CPEIHCKBaJpaTU4yHas CKOPOCTh  MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss  JHEprus, paboTa rasa,
KOX((UIIMEHT TIOJNE3HOTO JCWCTBUS TEIJIOBOTO JBUTATENsS; MPHU
OMUCAHUH MPABUIBHO TPAKTOBATh (U3NYCCKHUI CMBICI UCIIOIb3yEMBIX
BCJIMYMH, HUX O0O3HAYCHUS M CIUHHII, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (U3NYCCKYIO BEIMUUHY C APYTUMH BEITMYMHAM

10.6

OnuceiBaTh M3y4YEHHbIE JJEKTPUYECKHE CBOMCTBA BeIIeCTBA U
AIIEKTPUYECKUE  sBJIEHUS  (MpOLleCcChl), MCMOJIb3Ys  (pusmueckue
BEJIMYMHBIL: AIEKTPUUYECKUIM  3apsll,  IEKTPUUYECKOEe  IIOJIE,
HaNpsOKCHHOCTh  1OJIA, IOTEHLUaJl, Pa3sHOCTh IOTEHLMAJIOB; IpU
ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIIOJIb3YEMbIX
BEIMYMH, WX OO0O3HAYEHUS W CIWHUIIBI; YyKa3biBaTh (HOPMYIIHI,
CBA3BIBAIOIME  JIAHHYIO  (U3WYECKYI0 BEJIWYMHY C  JAPYTUMH
BEJIMYMHAMU

10.7

AQHAJTM3UPOBATh (PU3MYECKUE TPOLECCHl M SBJICHUS, HCIOIB3YS
¢u3nyeckre 3aKOHbI M IPUHLUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXpaHEHMS MEXaHWYECKOW SHEpIud,
3aKOH COXPaHEHUsS UMITYJIbCA, IPUHLHNII CYNEPIO3ULIUN CUJI, IPUHIAIT
paBHOINpPABUs HMHEPLUUAIBHBIX CUCTEM  OTCUCTA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBSI3b
CpeIHEW KWHETUYECKOM JHEPrUM TEIUIOBOIO JBMKEHUS MOJIEKYN C
abCOJIIOTHOW TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJUHAMMKH; 3aKOH
COXpaHEHHs DIEKTPUYECKOTO 3apsana, 3akoH Kymona;, mnpu sToM
pasnyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCcKOoe
BBIp@)KEHHUE U yCJIOBUs (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPHUHIUIIBI JIEUCTBHUS MAaIlWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3lnyaTh YCIOBUS HX 0€30MacHOro
MCIIOJIb30BaHUS B IOBCEIHEBHOM JKU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUHN U
IIPOLIECCOB C HUCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUM; TpH
3TOM (QOopMynHUpoBaTh NpoOieMy (3agady) W THUIOTE3Yy Y4eOHOro
DKCIIEPUMEHTa,  coOupaTh  YCTaHOBKY U3  NIPEIJIOKEHHOIO
000pyI0BaHNsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI




10.10

OCYH_IGCTBJIHTB npsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/ISI/II-IGCKI/IX
BCJIMYHMH, IIPU 3TOM BBI6I/IpaTB ONTHUMAJIBHEIN CITOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpCHIHOCTCfI H3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIUYMHAMH C
UCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PMKCHpOBATh pe3yabTaThl IOJYYCHHOH 3aBHCUMOCTH
¢bu3nyecKUX BETUYMH B BUAE TaOIUI] U TpaduKOB, J1e1aTh BBIBOJBI MO
pe3ynbTaTaM UCCIIEIOBaHU

10.12

CoOmromaTe mpaBwiia  0€30macHOTO  Tpyna TpU  MPOBEACHUHU
UCCIICIOBAaHN B  paMKaxXx Yy4eOHOTO OKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM U MPOEKTHOW JIEATENBHOCTU C HCIIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemarp pacuéTHbie 3aa4ul ¢ SBHO 3aJaHHON (PM3MUYECKON MOJEINbIO,
UCTIONB3YS (PM3UYECKHEe 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHAIN3a
YCIIOBUSL  33/lauydl  BBIOMpaTh  (PU3UYECKYI0 MOJelb, BBIICIATH
buznueckue BeMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ PEIleHUs,
MIPOBOJIUTH PACUCThl U OIEHUBATHh PEATBHOCTH MOJIYYCHHOTO 3HAYCHUS
bu3nuecKoil BENUYMHBI

10.14

Pemate  KauyecTBEHHbIE  3a1a4M: BBICTPauBaTb  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIEMIOYKY PACCYXKICHUN C ONOPON HA U3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

10.15

Hcnonb3oBaTh NOpHU  pELIEHHHM Y4eOHBIX 3aJjau  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOWCKA, CTPYKTYpUpPOBaHMS,
MHTEpPIIpETallMd W TPEJCTABIEHUS y4yeOHOM M Hay4HO-TIOMYJIAPHOU
uHpOpMaLUY, TOIYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIUio

10.16

[TpuBoauTE TpUMeEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY)KAIOLIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B TMOBCEAHEBHOMN
KU3HH JJ1 o0ecriedeHus: 0€30MacHOCTH MpU OOpaIleHnH ¢ TpUOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, [IJII COXPAaHEHHUS 3JI0POBbI U
COOIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEICHUS B OKpYKaIOIIe cpee




PaboTarp B rpymme c BBIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYHIbl,  PAlMOHAIBLHO  PACIPEAETATh
00s3aHHOCTM W IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX

10.18
CUTyalusaXx, aJCKBATHO OLCHUBATHL BKJIAA KaXIA0ro M3 YYaCTHHUKOB
TPYIIIbl B peLIeHHE paccMaTpuBaeMoil mpoOaembl
11 KJIACC
Kon
NpoBepsIeMOro IIpoBepsiemble mnpeaMeTHbIe Pe3yJbTAThI OCBOEHUSI OCHOBHOI
pesyJbTara 00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JleMOHCTpHpOBaTh Ha TMpHMEpaXx poOJib H MeCcTo (U3NKH B
(GOpMUPOBAaHUU COBPEMEHHOW HAyYHOH KapTUHBI MHpa, B PAa3BUTUH
111 COBPEMEHHOM TEXHUKHU M TEXHOJIOTHi, B MPAKTUUYECKON AESITEIbHOCTU
JFOJIEH, TIETIOCTHOCTh M €IMHCTBO (PU3UYECKON KapTHHBI MHpa

VY4uTBIBaTh IPAHULBI IPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJeIei:
11.2 TOYEYHBIN JIEKTPUYECKUN 3apAll, siAepHasi MOJEIb aTOMa, HyKJIIOHHAs
MO/IENIb aTOMHOTO Si/ipa MPH pelIeHNH (PU3NIECKHX 3a1a4

PacriosnaBate (usnyeckue siBiaeHUs (Iporecchl) U OOBACHITh MX HA
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA ¥  KBAHTOBOH  (PM3HUKU:
AIIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIEeWCTBUS  TOKa, B3anMo/ieiicTBHe MarHuTOB,
DIIEKTPOMArHUTHAS WHAYKIMS, JeHCTBUE MArHUTHOTO IIONIsI Ha
NPOBOJHUK C TOKOM W JBIKYIIMHCS 3apsl, JJIEKTPOMarHUTHBIE
Kosie0aHUs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
11.3 OTpakeHHe,  MpelloMJIeHHe, uHTepdepeHuus, AUPpakuus U
MOJIIpU3alusl CBETa, JAMCIEPCHUsS] CBETa, (OTOAIEKTpUUECKUl 3 dexT
(poroaddexT), cBeTOBOE MAaBICeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHass W  HMCKYCCTBEHHas
pannoaKTUBHOCTh




11.4

OnucelBaTh  M3y4EHHBIE CBOMCTBA  BEIIECTBA  (JIEKTPUUECKUE,
MarHuTHbIE, ONTUYECKHUE, IEKTPUUECKYIO MTPOBOAUMOCTD Pa3IMUHBIX
cpel) M DOJEKTPOMAarHUTHbIE SBJIEHUS (IIPOLIECCHI), HCHOJb3Ys
¢u3nveckue  BENMYMHBL:  JJIEKTPUYECKHHA  3apsa, Ccuia  TOKa,
JJIEKTPUUYECKOE  HANpsIKEHHE,  DIIEKTPUUYECKOE  CONPOTHUBIIECHUE,
pasHocTh noteHuuanon, J/1C, pabora Toka, MHIYKLIHMS MarHUTHOIO
nosis, cuiaa Awmmepa, cuia JlopeHna, HHAYKTUBHOCTh KaTyILKH,
SHEPIus MIEKTPUUYECKOr0 W MArHUTHOIO IIOJeH, NEepuo] M 4YacToTa
KosileOaHUi B KOJIeOATeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IpoLecce
rapMOHHYECKHUX AJIEKTPOMarHUTHBIX Kosie0aHul, ¢dokycHoe
paccTosHUE M ONTHYECKas CUiIa JIMH3bI; IPU ONUCAHUM HPAaBUIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI MCIOJIB3YEMBIX BEIMYMH, MX
0003HAueHHWsI W EIWHUIBI; YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOLIHE
JAHHYIO (PU3MUECKYI0 BEJTMUMHY C IPYTUMHU BEIMYUHAMU

11.5

OnuceIBaTh HN3YUCHHBIC KBAHTOBBLIC SBJICHUA U MPOLECCHI, UCIIOJIb3Yd
(1)I/ISI/I‘IGCKI/I€ BCIIMYHHBL: CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH, IAJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrusd W HMIIYJIbC q)OTOHa, nepuon
nojypacmnaga, OSHEpIrusd CBIA3M ATOMHBLIX AACP, IIPU ONHMCAHHUU
[MpaBUJIbHO TPAKTOBATb (1)I/ISI/IIICCKI/II‘/'I CMBICJI HUCIIOJIb3YCMBIX BCJIWYHH,
ux 00O3HauYeHUs u CAVMHUIBI; YKa3bIBaTb (bOpMyJII)I, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘-ICCKyIO BCIIMYMUHY C APYTHMMU BCIMYHMHAMMU, BBIYUCIIATH
3HA4YCHHC (I)H3I/I‘ICCKOI>'I BCJIMYHMHBI

11.6

AHanu3upoBaTth (U3NYECKUE TPOIECCHl U  SIBICHHS, HUCIOIB3YS
dbuznyeckue 3aKOHBI M MPUHOUNBL:  3akoH Owma,  3aKOHBI
MIOCJIEIOBATEIFHOTO W TAapauIeIbHOTO COCIMHEHHUS TPOBOJIHUKOB,
3akoH Jxoynsa — JleHna, 3akOH 3JEKTPOMAarHUTHON WHAYKIIHUU, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBI ~ TPENOMIIEHUS  CBeTa, ypaBHEHHWE OWHINTEHHA IS
dboToadderra, 3aKOH COXpAHEHHS DHEPTUH, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUS JJICKTPHUUECKOTO 3apsijia, 3aKOH
COXpaHEHHMs ~ MaccoBOTO  4YHcCla, TocTylnatel  bopa,  3akoH
paIMoOaKTUBHOTO  pacmaga; Tpd OTOM  pa3lIidarh  CIOBECHYIO

(I)OpMYJ'II/IpOBKy 3dKOHa, €ro MaTeMaTU4YCCKOC BBIPAKCHUC U YCIIOBUA

(rpaHu1IBI, 06JIACTH) TPUMEHUMOCTH

11.7

OnpenensTh HamnpaBl€HWE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIA
MTPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia




11.8

Crpouth u OMHCHIBAaTh  M300pakeHue, CcO3/1aBaeMO€
IJIOCKUM 3€pKajioM, TOHKOW JIMH30M

11.9

BremonaaTs SKCIICPUMCHTHI 110 UCCIICJOBAHUTIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUM U
HPOLIECCOB C UCIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHH; HPH
3TOM (OpMYIHpOBaTh NpodieMy (3amady) M THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEUIOKCHHOTO
000pyJ0BaHUs, IPOBOJHUTH OIBIT H (POPMYIIUPOBATH BBIBOIBI

11.10

OcymiecTBisATh MNpsIMbIE M KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX
BEJIMYMH, TPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO0 WM3MEpEHUs H
MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C MCIOJIb30BAHUEM
IPSAMBIX ~HM3MEPEHUH; IIPU ITOM KOHCTPYMpPOBATH  YCTAaHOBKY,
(buKcUpoBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJE TaOIMIl U Tpa(UKOB, J1eJ1aTh BBIBOJBI 110 PE3y/IbTaTaM
HCCIICJOBAHMUS

11.12

CobOmoiate  mpaBwiia  0€30MAaCHOTO  Tpyda TMpU  IPOBEICHUU

UCCICOBAaHUA B paMKaXx y4eOHOro JKCIEepHUMEHTa, Yyd4eOHO-
UCCJIEIOBATEIbCKOM M TPOEKTHOM JAEATEIHHOCTH C HCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Pemate pacueTHple 3a/lauu C SIBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCHOJNB3YSl (PU3MYECKHe 3aKOHbI W TMPUHIUIBI, HAa OCHOBE aHaIN3a
yCIOBMS  3a/aud  BBIOMpaTh  (PU3MUECKYI0O MOJENb, BBIIEIATh
¢uznyeckue BeNTUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JUISI €€ PEIICHHUs,
IIPOBOAMTDH PACUCTHl U OLEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAUECHHUS
¢bu3nuecKoil BeTMUNHBI

11.14

Pemate  KauyeCcTBEHHbIE  3aJa4M: BBICTPauBaTh  JIOTUYECKU
HEIIPOTUBOPEUYUBYIO LIETIOUKY PACCYKICHUN C ONOPOM Ha U3y4ECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

11.15

Hcnonb3oBaTh NOpU  pELICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUI IOHMCKA, CTPYKTYpUPOBAHUS,
MHTEpPIIPETAllM W TPEJCTABICHUS y4yeOHONM M Hay4dHO-TIOMYJIIPHOM
uHpOpMaLUY, TOTYYEHHOW M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

11.16

OOBSICHATh TPUHIMIBI ACHUCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOTO HWCIIOIb30BAHHS B
OBCEIHEBHOMN KU3HHU




11.17

[TpuBOANTE TpPUMEPHI BKIA/Ja POCCUHCKUX U 3apyOekHBIX YUCHBIX-
(GbU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO
MHpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS MO (H3MKE B MMOBCEAHEBHOMN
JKU3HU ISl oOecrieueHrst 6€30MacHOCTH MPU 0OpaIIeHU! ¢ mpudopamMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, IJid COXpPAaHCHUSA 3J0pPOBbA U
COOJTIOICHUSI HOPM SKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKaIOIIel cpe/ie

11.19

PaGoTarh B rpynme c BBIIOJIHEHUEM PA3JIMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYHNbI,  PAlUOHAIBHO  PACHPENEIsATh
00s3aHHOCTM U IIJIAHUPOBATh JESATEIBHOCTb B HECTaHAAPTHBIX
CUTyallUsX, aJeKBAaTHO OLIEHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB
IpyMNIbl B pELIEHUE paccCMaTpuBaeMoi MpoOIemMbl

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

pa3uesa

Konx nposepsiemoro
3JIeMEeHTa

HpOBepHeMI)Ie IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

dusuka — HayKa o mpupozae.  HayuHsbie

METO/Ibl TO3HAHUS OKpY’Karolero mupa. Pons
JKCIIEPUMEHTa M TEOPUM B  IIPOLECCE
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

11

MonenupoBanue (U3MUECKUX SBJIEHUH U

MpoLeCCoB. HaquLIe runote3sl. duznyeckue
3aKOHBI U TCOPHU. FpaHHHLI IMPUMCHUMOCTU

12 bu3neckux 3aKOHOB. [Ipunuun
cooTBeTcTBUS. Ponp M Mecro QU3UMKH B
(bopMHpOBaHUM  COBPEMEHHOW  Hay4HOM

KapTHUHBI MUPa, B IPAKTUYECKOU

JESTEIbHOCTH JI0JeH

MEXAHHKA

#H#HPartH#KTHEMATUKA

MexaHHu4ecKoe JBUKEHHUE. OTHOCUTENBHOCTh




2.1

2.11

MeXaHnuecKoro aBmxennsa. Crucrema oTcueTa.

Tpaexropust

2.12

[Tepemerienne, cKOpOCTh (CpeAHssI CKOPOCTH,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHUE

MaTepUaJIbHOM TOYKH, MX IMPOEKIMH Ha OCH
cucreMsl koopauHat. CioxeHue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsMoinHeiiHoe nBuxenue. ['padpuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U NTEPEMELICHUS

MaTepHaHLHOﬁ TOYKHU OT BpCMCHHU

2.14

CBoOoaHoe majeHre. Y CKopeHue CBOOOIHOTO
aJeHus

2.15

KpuBonunueliHoe nBwxeHue. PaBHOMepHOE
JBHUKEHUE MaTEPUAIILHOU TOUKH 10
OKPYXHOCTU. YTJIOBas CKOpPOCTb, JIMHEHHAas
ckopocts. [leprnon u gacrora.

LleHTpOCTPEMUTENBLHOE YCKOPEHUE

2.1.6

TexHuueckne  ycTpoMCTBa: CIIUOMETD,

JIBUKEHHUE CHAPS/IOB, LICTIHbIE U PEMEHHBIE
nepesaqn

2.1.7

IIpakTrueckue paboThlI. N3mepenune
MIHOBEHHOH  CKOPOCTH. Hccnenosanue
COOTHOILLIEHUS MEXY IMYyTAMHU, IPOHACHHBIMU
TEJIOM 3a [OCIIeI0BATEIbHbBIC PABHBIE

MPOMEXKYTKH BPEMEHU MPH PABHOYCKOPEHHOM
JBUOKEHUH C HAYAJIBbHOM CKOPOCTHIO, PABHOM
Hynto0. M3ydeHne nBH>KEHUS MIapuKa B BSI3KOM

KHUAKOCTH. I/ISYLIGHI/IC JABWKCHUA TECIIA,

OpOILIEHHOTO TOPU30HTAIBHO

#i#HPariH# IMHAMUKA




2.2

2.2.1

[TpuHIIMI OTHOCHUTEJILHOCTU TI'anuies.

Ilepssiit 3akoH Hprorona. MHepunanbubie
CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uiuu
cui

2.2.3

Bropoii 3akoH HeroToHa 11 MaTeprabHON
TOYKM B HWHEPLUUATIBHOW CHCTEME OTCUYETa
(UCO). Tpernii 3akon HeroToHa 1st

MaTCpHAJIbHBIX TOUCK

2.2.4

3aK0oH BCeMUPHOTO TsAroTeHus. Cuia TSKeCTH.

HCpBaH KOCMHYCCKaA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cumna TpeHus

CKOJIBXXCHHA n cujia TPCHUA ITOKO4I.

Koaddunment tpenus. Cuia COpOTHBICHUS

IIpHu ABHXKCHHUU TCJIa B X KUJAKOCTH UJIM I'a3¢

2.2.7

[TocTynarensHOE W BpamaTelbHOE BUKCHHE
a0COJIIOTHO TBEPAOro Tea

2.2.8

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalicHUs.

[Ineyo cunel. YciaoBHUsS paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

TexHuyeckne  yCTpOMCTBA:  IOJAIIMITHUKH,
JIBUJKEHHE HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHne nBUKEHUS
Opycka 1O HakKJIOHHOW IJIOCKOCTH MOJ
NeficTBHEM HECKOJbKUX cull. MiccnenoBanue

3aBHUCHMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B nedhopMHpyeMOll TPYKUHE U PE3UHOBOM
obpasrie, OT BETWYHHBI WX JAePOpPMAIIHH.
HccnenoBanue yCIOBHI paBHOBECHS
TBEPOTO Tella, HMEIOIIETO OCh BPAIICHHS

###HPari##3AKOHDBI COXPAHEHNA B MEXAHUKE




Nmnynbec MaTepuanbHO  TOYKH, CUCTEMBI

2.3.1
MaTepUalbHBIX TOYeK. MMIyinbc cuiibl U
M3MEHEHUE UMITYJIbCA TeJla
3akoH coxpaHeHus umnyiasca B HCO.
2.3.2
PeakTuBHOE ABUXKEHUE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHIIBL
23 Kunernueckas sHEprus MaTepuaibHOM TOYKH.
' 2.35
Teopema 0 KHHETUYECKON YHEPIUH
IlorenunaneHas osHeprus. lloreHnmanbHas
936 JHEPrus yIpyro nepopMHUpOBaHHON
e npyxussl. IloreHnuanbHas osHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIN
IToTeHIManbHBIE U HETIOTEHIIUAIBHBIE CUJIBL.
937 CBs3b  pabOTBI HEMOTEHIMAIBHBIX CHII C
o U3MEHECHUEM MEXaHUYECKON SHEpPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS
TexHHuecKkne yCTpONCTBA: IBM)KCHHE DakKer,
239 BOJIOMET, KOTIEP, MPYKMHHBIH ITHCTONET
[Ipaktnueckue pabGoTel. W3ydenue cBA3M
5310 CKOpOCTEM Tel Ipu HEynpyrom yjaape.
o HccnenoBanme cBA3M  pabOTBI  CHIBI €
W3MEHEHUEM MEXAHWYECKOM dHEPIUN Tella
3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

H#HPar###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPUN
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OcHOBHBIC TTOJIOXKCHHUA MOJICKYJIAPHO-

KUHETUYECKOMN TEOPUH. BpoyHoBckoe

newkenne. uddysus. Xapakrep ABHKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

Mopgenu CTpoeHUsT Ta30B, KUIKOCTEH U




3.1

3.1.2

TBEPABIX Tel W  OOBSICHEHHE  CBOICTB

BEILIECTBA HA OCHOBE ATUX MOJICNICH

3.1.3

Macca wmonekyn. KonnuectBo —BemecTsa.

[TocTostnuast ABoraapo

3.14

TennoBoe paBHOBecue. Temmepatypa u ee
n3mepenue. [llkana remneparyp Llenscus

3.15

Mopnenr  upeanpHOro  rasa. OcHoOBHOE

ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUHU UACAIBHOTO ra3a

3.1.6

AGcomtoTHas TemrepaTypa Kak Mepa cpeiHei

KMHETUYECKOW SHEPruu TEIUIOBOTO JBUKCHUS
yactul rasa. [IIkama temneparyp KenbBuna

3.1.7

VYpasuenne Knanelipona — Menaeneesa.

3akoH /lampToHa

3.1.8

I'a30BBIC 3aKOHEI. I/Isonpoueccm B nJ€aJIbHOM
ra3c C IOCTOAHHBIM KOJIMYCCTBOM BCILICCTBA:

U30TEpMa, U30X0pa, u306apa

3.1.9

TexHudeckue  yCTPOWCTBA: TEPMOMETP,
OapomeTp

3.1.10

[Tpaktnyeckue paboTsl. M3mepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MCKAY IMapaMe€TpaMu COCTOSIHUA
pa3peKEeHHOT0 ra3a

OCHOBbI TEPMOJMHAMUKHN

321

TepMmoanHaMmuyeckasi cuctemMa. BHyTpeHHss
SHEPrusl TEPMOAMHAMHYECKON CHCTEMBI U
CII0COOBI €€ U3MEHEHUS

3.2.2

KonuuectBo TemioTsl u pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOTO HJEAIBHOTO Ta3a

3.23

Bunel Ttemnonepenauu: TEIIONPOBOAHOCTD,
KOHBEKIIMSI, U3IydeHHE. TennoeMKocTh Tena.
VYienbHas TEMIOEMKOCTh BellecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI IPU TeIUIoNepeayue




3.2

3.2.4

IlepBblit 3aK0H TepmoauHaMuKu. [IpuMeHnenue

IIEPBOro 3aKkoOHa TCPMOJAUMHAMHKHU K

u3omnporeccam. ['padudeckas UHTEpPIPETALUS
paboTHI Ta3a

3.25

TeruoBble mamuubl. [IpuHIUMIIBL  IEWCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUu
B TemwioBbiX MammHax. KoaddunueHt
nosnesHoro  jevcreus  (manee —  KIIM)
termoBoit mamuHbl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.

HeoOpatumMocTh  MpoOIECCOB B MPHPOJIC.
TermnoBbie JIBUTATEIIH. DKOJIOTUYECKHE
POOJIEMBI TEIUIOAHEPTETHKU

3.2.7

Texnuueckue yCTpOCTBA: JBUTATEIh
BHYTPEHHET0 CrOpaHusi, ObITOBON

XOJOOUJIbHUK, KOHAUITUOHECD

3.2.8

[TpakTuyeckue paboTel. M3mepenue ynenbpHoi
TEIJIOEMKOCTH

3.3

#i##HPari## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

ITEPEXO/IbI

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue

U KureHue. Y aenabHas TeruioTa

3.3.1
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl
KUIIEHNS OT JaBIICHUS
AOcoroTHass W OTHOCUTENBHAS BIIAKHOCTD
3.3.2 BOo3ayxa. HacelenHsiil nap
TBepnoe TEJO. Kpucranmmaeckue u
amopHble Tena. AHHU30TPONUS CBOWCTB
3.3.3
KpucTaioB. JKuakrue KpuCTauibl.
CoBpeMeHHbIE MaTepHalIbl
[InaBneHve W KpuUCTAUIM3AIMA. Y IeNbHAS
3.34 Ternora muasienus. CyoauManus
3.35 VYpaBHeHHe TEII0BOro H6anaHca




3.3.6

TexHudeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
IIOJIyYE€HHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTHU BO3JyXa

SJIEKTPOAMHAMUKA

4.1

##HParH#IJIEKTPOCTATUKA

411

DIIeKTpU3anus TeJl. DICKTPUUECKUHN 3apsil.
JIBa BUJIa DIIEKTPUUECKUX 3aPsI0B

412

[IpoBoaHUKH, JIADJICKTPUKHU u

MOJYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

4.1.4

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

415

DneKTpuyeckoe ToJIe. HanpspkeHHOCTD
3IEKTpU4eCcKOro nois. [lpunnumn

CyHEPIO3UILINH. JInann HaIPSKEHHOCTH
3JIEKTPUYECKOTO MOJIA

4.1.6

PaGora cwun QJICKTPOCTATUYCCKOT'O I1OJIA.

[lorennuan. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I N JUSJICKTPUKHU B IOCTOAHHOM

QJICKTPUYICCKOM IIOJIC. I[I/IBJ'ICKTPI/I‘-ICCKEISI
MMPOHUITACMOCThb

4.1.8

ONEeKTPOEMKOCTb. Konpnencarop.
DNEeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.

3HCpPH}I 3apsAKCHHOTI'O KOHACHCATOpa

4.1.9

TexHudeckue  yCTpPOWCTBA:  3JIEKTPOCKOI,
UIEKTPOMETP, DIIEKTPOCTATUYECKAs 3allUTa,
3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboThlI. N3mepenune

ANIEKTPOEMKOCTH KOH/ICHCATOPA




4.2

HH#Par###IIOCTOSHHBIU DJIEKTPUYECKHM TOK. TOKH B

PA3JIMYHBIX CPEJAX

421

VYcnoBust CcyuiecTBOBaHUS HOCTOSIHHOTO
3ieKTpudeckoro Toka. Mcrounuku Toka. Cuna
ToKa. IIoCTOSIHHEIN TOK

422

Hanpspokenue. 3akon Oma jy1s ydacTka Lenu

4.2.3

DJIEKTPUYECKOE COMPOTUBJICHUE. Y ICIbHOE
COITPOTHBIICHUE BEIIECTBA

4.2.4

ITocnenoBarensHOE, napasuiesibHOe,
CMEIIIAHHOE COCIMHEHHE ITPOBOIHHKOB

4.2.5

PaGota snektpuueckoro Toka. 3akoH Jxoyis

— Jlenma

4.2.6

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (manee — JC) u
BHYTPEHHEE CONPOTHBIICHHE MCTOYHHKA TOKA.
3akoH Oma i1  [ONHOM  (3aMKHYTOI)
aneKkTprueckoi nenu. Koporkoe 3amMbIkaHue

4.2.8

DneKTpoHHas MPOBOJUMOCTD TBEPIBIX
METaJVIOB.  3aBUCUMOCTb  CONPOTUBIICHHS
METAJJIOB OT TEMIIEPATYPHI.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBOIHUKY. CobcTBeHHas U
pUMecHast MIPOBOJUMOCTb
oJIynpoBogHUKOB. CBoiicTBa p-n mepexoja.
[TomynpoBOTHUKOBBIE TPHUOOPEI

4211

ONEeKTpUYecCKU  TOK B DJIEKTPOJIUTAX.
DNEKTPONUTHYECKAS TUCCOLMALINS.

DnexTponus

4.2.12

DJeKTPUUYECKU I TOK B rasax.

CaMocCTOSITENbHBI U HECAMOCTOSITENIbHBIN
paspsana. PasnmuuHble THIIBI CaMOCTOSITEIILHOTO
paspsaa. Mounaus. [1nazma




4.2.13

TexHnuueckue YCTpOMCTBA: aMIIEpMETP,
BOJITMETP,  PEOCTaT, MCTOYHMKH  TOKa,
JIIEKTPOHArpeBaTEIbHbIC puoOpBI,
3JIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUH, BaKyyMHBII MO,
TEPMUCTOPHI U (HOTOPE3UCTOPHI,

HOJIYHpOBOI[HI/IKOBblﬁ Au0a, raJlbBaHHUKa

4.2.14

[IpakTuueckue pabOTHI. Nzyuenue
CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.
N3mepenne 3/]C uctouHuka Toka u €ro
BHYTpEHHEro comnpotusieHus. Habmonenue
AIIEKTPOJIN3a

11 KJIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsieMble 3IeMEHTHI COMePKAHUS

4

##HPartH#M AT HUTHOE I10OJIE. OJIEKTPOMAT'HUTHAA MHAYKIOUA

43.1

IloctossaHBIE Mar"HuThl. B3aumonencTtsue
HOCTOSIHHBIX MAarHUTOB

4.3

4.3.2

MaruutHoe Tmone. BekTop  MarHuTHOM

MHAYKIUU.  [lpuHoMn — cynmepro3uuuu.
Jluann MarnutHOM MHAyKuMM. KapTtuna
JIMHUI MarHUTHOW MHAYKIWHU MOJIS

MNOCTOAHHBIX MaroHnuToOB

4.3.3

MarHuTHoe I0JIe IMPOBOAHUKA C TOKOM.

KapTuna nuHMi 101 JTMHHOTO TPSIMOTO

MPOBOJAHMKA W 3aMKHYTOI'O KOJIBLIEBOI'O
MPOBOJHMKA, KaTylIKU C TOKOM. OnbIT
Opcrena. BzanmoaelictBre NpOBOJHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOJlyJIb U HAaIIPaBJIEHUE




Cuna JlopeHua, ee MOyJIb U HalIpaBJICHUE.

JBrm>keHue  3apsOKEHHOW  YacTUIlbl B
OJIHOPOJAHOM MAarHUTHOM Tmone. PabGota
cuibl JlopeHia

4.3.5

4.3.6 SIBNeHME NMEKTPOMArHUTHOW UHYKIITHH

4.3.7 [ToTok BeKTOpa MArHUTHON MHIAYKLIMU

OJ1C uHaykuu. 3aKOH 3JIE€KTPOMArHUTHOM
4.3.8 unaykuuu Gapanaes

BuxpeBoe anektpuueckoe mnone. IC

WHAYKIIMM B TPOBOJHUKE, JIBUKYIIEMCA
IIOCTYNATEJIbHO B OJJTHOPOJHOM MarHUTHOM
oJe

4.3.9

4.3.10 [TpaBumno Jlenma

NHayKTUBHOCTB. SIBIIEHUE CAMOMHIYKIUH.

4311
O/1C camouHyKIIUU

DHeprussk MarHUTHOTO TIOJISI KAaTYIIKH C
4.3.12 TOKOM

4.3.13 DIEeKTPOMArHuTHOE I0JIe

TexHuueckue YCTPOﬁCTBaZ IIOCTOSAHHBIC

MAarHuThl, SJICKTPOMArHMuThI,

4.3.14
AIIEKTPOJIBUIaTEINb, YCKOPUTEIN

QJICMCHTAPHBIX YaCTUL, MHAYKIWUOHHAS I1€Yb

[IpakTnueckue paboTHI. N3yuenune

MarHUTHOTO TOJSl KaTyIIKM C TOKOM.
UccnenoBanue nOelcTBUS  ITOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TokoM. McciaenoBanue

4.3.15

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHUA 1 BOJIHBI

###PartHHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

Konebarennuass  cucrema. CBOOOIHBIE

konebanus. [apMoHWYeckue KojeOaHus.
[lepuon, wyacrota, ammautyga u (asa
KoJeOaHui

5.11




5.1

5.12

[IpyXuHHBIA MasiTHUK. MaTeMaTH4eCKHUil
MasITHUK

5.1.3

VYpaBHEeHHE rapMOHUYECKUX KOJIEOAHUH.

Kunemaruueckoe u OUHaAMHUUECKOE
OmyrcaHye Kojae0aTeabHOro IBUKEHUS

5.14

IIpespamenue SHEPIUU pu
rapMOHUYECKUX KonebaHusx. CBs3b

AMIUTUTYZIBI KoleOaHui  MCXOJHOMN
BEJIMUMHBI C aMIUTUTYIaMU KoJieOaHUl e
CKOpPOCTH U YCKOPEHHUS

5.15

Konebarenbupiii  koHTYp.  CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B

nacaJlbHOM KoJIe0aTEIbHOM KOHTYPC.
Anmnanorus MCXKAY MCXAaHUYCCKHMMU U
QJICKTPOMAriHMTHBIMHA KOJIEOAHHSIMH.

®opmyina Tomcona

5.16

3aKOH COXpaHEHUs SHEPIUU B HJICATBHOM
K0J1€0aTEeIbHOM KOHTYpE

5.1.7

By 1eHHbIE MEXaHUYECKUE KOJIEOaHHUs.

Pesonanc. Pe3onancuas KpuBasl.
Beinyx1eHHbIE JJIEKTPOMAarHUTHHIE
Kosie0aHusl.

5138

[lepemennbiii  TOok.  CHHycOWJANbHBIN
[IEPEMEHHBIN TOK.

5.19

MOIIHOCTH INEPpEMCHHOT' O TOKa.

AMHJ’II/ITy,Z[HOC n HeﬁCTBYIOHlCC 3HA4YCHHC
CHJIBI TOKA W HAITPSAKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepegava
U TOTpeOIeHHe JIIEKTPUYECKON SHEpTHUu.
DKOJIOTMYECKHE PUCKH IIPU IPOU3BOJICTBE
ANEKTPUUECKOM SHEPTUH. Kynbsrypa

HCIIOJIb30BAHUA JJICKTPOIHCPTHUU B

OBCEIHEBHON KU3HU




5.1.11

TexHuveckue ycTpoiicTBa: cericMorpad,
ANEKTPUYECKUN 3BOHOK, JIMHUHU

QJICKTpoIepcaavd

5.1.12

[IpakTnueckue pabotsl. MccienoBanue
3aBUCUMOCTH Iepuoja MalblX KoseOaHui
rpy3a Ha HUTU OT JJIMHBI HUTU U MAaCChl
rpy3a. MccnenoBanue nepeMeHHOro TokKa B
LEeNU M3 IOCJIENOBAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U pe3ucTopa

5.2

##HPartt#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHu4deckue BOJIHBI, yCJI0BUA

pacupoctpanenusa. Ilepuon.  CkopocThb
pacpocTpaHeHUs U JUTMHA BOJIHBI.

HOHepe‘IHI)IG H IPOAO0JIbHBIC BOJIHBI

5.2.2

#i#HPar#t##t NuatepdepeHus u audpaxius
MEXaHHYECKUX BOJTH

523

3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

5.24

OJNEKTPOMarHuTHHIE  BOJIHBL. Y CIIOBUS
U3JIy4EHHUS. DIIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B n v
B DJICKTPOMAarHUTHOM BOJIHE B BaKyyme

5.25

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:

OTpakeHHEe, TPETOMIICHUE, MOJIpU3aLus,
mubpakius, uHTepdhepeHuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxama JJIEKTPOMAarHUTHBIX BOJIH.

[IpuMeHeHHe SJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U ObITY

5.2.7

[IpuHIMIBl pagMOCBSA3M W TEIEBUICHUS.
Pannonokarnmsi. DNEeKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAIoIEen Cpebl




5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJbHbBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBast
JUarHOCTMKAa B TEXHMKE W MEJIULUHE,
pagap,  paauMONpPUEMHHUK,  TEJIEBU30D,
aHTeHHa, tenedon, CBU-neup

5.3

#HHHPari#HHOIITUKA

5.3.1

[IpssMonuHEHOE pacIpPOCTpaHEHUE CBETA B
oaHopoaHoM cpene. JIyu cBeta

5.3.2

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

cgeta. [loctpoenue nsobdpakeHuil B
IUIOCKOM 3epKajie

5.3.3

[Tpenomnenue ceera. 3aKOHbI IPETOMIICHUS

CBeTA. AOCOITIOTHBIH IOKa3areib

IMPCIOMIICHHA

534

ITonnoe BHYTPCHHCEC OTpPaXXCHHUC.

[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaKCHHUS

5.3.5

Hucnepcus  cera. CloxXHBI  cocTaB

Oenoro cBera. L{Bet

5.3.6

CoOuparoniue M pacceuBarolve JIHH3bI.
Tonkast nuH3a. POKYCHOE pAacCTOSHUE U
ONTUYECKAs CHJIa TOHKOW JINH3BI.

[TocTpoenue n300pakeHn B COOMPAIOIIUX
U pacceuBaromux JuH3ax. Popmyna
TOHKOM JIMH3bl. YBEJIUYEHUE, [1aBaeMOe
JIMH301

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUIECKON
ONTUKH

5.3.8

Wntepdepenuss  ceera.  KorepeHtHbie

HCTOYHUKHU. Ycnosus HaOro1eHus
MaKCUMyMOB " MHUHHMYMOB B
MHTEPPEPEHIMOHHON KapTUHE OT JBYX




CI/IH(ba3HbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpaxus CBeTa. Judpakuonnas

pemieTka. Y cioBrue HabI0IeHUS TIIaBHBIX

5.3.9 MaKCHMYMOB pH 8ED (505051
MOHOXPOMATHYECKOTO cBeTa Ha
JU(GPAKITUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBIA ammapar,

MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
5.3.11 OITHKA, TU(paKkInOHHAS peleTka,
MOJISIPOU ]
[IpakTnueckue paboTHI. H3zmepenne

MOoKasaTcjisd MPEJIOMIICHUS. UccnegoBanme

5.3.12 . .
CBOWCTB H300pakeHUIl B JMH3aX.

Hab6nronenue aucnepcun ceeta

DJIEMEHTBI CIIELIUAJIBHOM TEOPMU OTHOCUTEJILHOCTH

I'paHnnBI IPUMEHMMOCTH  KJIACCHUYECKOU

MEXaHUKH. [Tocrynatel TEOpUHU
OTHOCUTEIbHOCTH VHBApUAHTHOCTh
6.1 MOJYJIsI CKOPOCTM CBe€Ta B BaKyyMme,

MNPUHIHUIT OTHOCHUTCIIBHOCTH OHnHITEeHHA

OTHOCHUTEIBEHOCTD OOAHOBPEMCHHOCTH.
6.2 3amemyieHHe BpPEMEHW U COKpAIlCHHE
JUTAHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBs3b Macchl C DHEpPrueil M UMIYJIbCOM
6.4 CBOOOJIHOW YacTHMIBl. OHEpPrus IOKOs
CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. PopMmyia [lnanka cBsa3u sHEPrun
711 dboToHAa C ero dYactoTol. DHeprus Hu
UMIyJbC GOTOHA




7.12

OtkpeiTHE W uccaenaoBanue Gortodddekra.

Onreitel A.I'. CtosteToBa. 3aK0OHEI

dhoTodrddekra

7.1.3

YpaBHeHue OHHINTEHHA IS
dhoTorddekra. «Kpacnas TPaHMIIA»

dhoTorddekra

7.14

Jasnenue cBera. OnbiTel [1.H. JIeObenena

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texnundeckue ycrpoiicTBa: (HOTOIIEMEHT,
¢doromaTuuk, COJIHEYHAsI Oarapes,
CBETOHOJ

7.2

CTPOEHUE ATOMA

7.2.1

Mognens aroma TomcoHa. OmNBITBEI
Pezepdopna (0] HCCIIEIOBAHUIO
cTpoeHusa aroMa. I[lnanerapHas mMoaenb
aroma

7.2.2

IToctynater bopa. N3nyuenune u
noryiomeHue (GOTOHOB HpU  IEpexofe
aToMa C OJHOIO YpPOBHSA DJHEPIMM Ha
npyroii. Bunsl ciektpoB. CHekTp ypoBHEH
SHEPIUH aTOMa BOAOpOAA

7.2.3

BonnoBele cBoiicTBa yacTuil. BoiHbI fe
bpoiinia.  KopmyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakiuys >MeKTpOHOB Ha
KpUCTasuIax

7.24

CroHTaHHOE U BBIHYXKJACHHOC U3JITYUCHUC.

Y cTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHu4eckue yCTpONCTBA: CIEKTPAJIBHBIN
aHanu3 (CHEKTPOCKOI), J1a3ep, KBAHTOBBIN
KOMITBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  Habmionenue
JMHEHYaTOro CeKTpa

ATOMHOE A1PO




7.3

Metoapl HAaOMIONEHUS M PETUCTpAIUU

7.3.1 3JIEMEHTAPHBIX YACTHIL

OTkpbITHE  PAAUMOAKTUBHOCTU.  OMBITHI

Pezepdopna mo ompenenenuio cocraBa

paauoakTuBHOrO u3nydeHus. CBoiicTBa
7.3.2 anb(da-, 6eTa-, raMMa-u3iyueHus. Biusaue

PaAMOAKTUBHOCTH HA KUBBIE OPTraHU3MBI

OTKpbpITHE  OPOTOHA U HEUTpOHA.

Hyxnonnas moxenp siapa [eiizenbepra —
7.3.3 WBanenko. 3apsa snpa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DNeKTPOHHBIN u

NO3UTPOHHBIK  Oera-pacman.  ['amma-
7.3.4 U3ITy4eHHeE. 3aKkoH pPaZOaKTUBHOTO

pacmana

OHepruss CBA3M  HYKIOHOB B  sJIpe.
7.3.5

SAnepusie cunbl. Jedekt Macce aapa

SAnepusie peakuuu. JleneHue U CHHTE3
7.3.6 anep

Snepusiii peaKTop. TepmosiepHbIit

cunte3. [lpobrmemMbl W  TEPCHEKTUBHI
7.3.7 SIIEPHOM  DHEPreTUKHU.  DKOJIOTMYECKHUE

ACTEeKTHI SIEPHOM SHEPTETHKU

DNeMeHTapHble  YacCTHIIBI. OTkpbITHE
7.3.8

no3utpoHa. yHgameHTanbHbIC

B3aUMOJICVCTBHUS

TexHuueckue  yCTpoucTBa:  JO3UMETD,
7.3.9 kamepa BwuibcoHa, sepHBII  peakTop,

aToMHas boM0a

[Ipaktnueckue pabotel. HccnenoBanue
7.3.10

TPCKOB YaCTHUIL] (HO TOTOBBIM

¢dororpadusm)

OJIEMEHTHBI ACTPOOU3UKU




8.1

Bun 3Bé3mHoro Heba. CosBe3gusi, sSpKue
3BE3/Ibl, IJTAHETHI, UX BUIUMOC JIBIKCHUE

8.2

Conueunas cucrema. IlnaHeTsl 3eMHOU

TPYIIIIBI. IImaneThI-TUTaHTHI n ux

CIyTHUKH, KapJIMKOBBIC IUIaHETHl. Maibie
Testa CoTHEYHOH CUCTEMBI

8.3

Comane, ¢ortochepa wu  armocdepa.

CoHeyHast akTUBHOCTD

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHUKHU:
macca, CBeTUMOCTb, PaJuyc, TeMIlepaTypa,
UX B3aUMOCBsI3b. [luarpamma

«CTIEKTPAJIbHBIA KJIacC — CBETUMOCTHY.
3B€3pl TVIABHOM  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTLY IS
3BE3/]1 ITIaBHOM ITOCIIEI0BATEIFHOCTH

8.6

HiHPar###BHyTpeHHee CTpOCHHE 3BE3/.
CoBpeMeHHbIE MIPEICTABICHUS 0

npoucxoxaeHur u HBomtonuu CoyiHIA |
3BE3J1. DTambl )KU3HU 3BE3]T

8.7

Mneunstii  Ilyre — Hama [anaktuka.
CrnupanbHas cTpykrypa  l'amaktukmy,
pacnpeneneHue 3BE€31, Tra3a U IBUIM.

ITonoxenue u JABHKCHUC COJ'IHIIa B

lanaktuke. Ilnockas u  chepudeckas
nojacucTemsl I'anakTuku

8.8

Tuner ramakTuk. PagworasakTukkm |
KBa3apbl. UepHbIE ABIPHI B sIpax rajJjakTHK

8.9

Bcenennas. Pacmupenune  BceneHHOM.

3akon XaO6ma. Pas0Oeranme ramsakTHK.

Bospact u paguyc Bcenennoit, Teopust
bonpmoro B3peiBa. Mogens «ropsyeit

Bcenennoi». PenukroBoe usiyuenue




MacmrabHast ~ cTpykrypa  BceneHHOIA.
8.10 Meraranaktuka. Hepeme¢nasie mpoOiaemMsl
aCTPOHOMUU

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI JISA
YYEHHUKA

. O®usuka. 10 knacc. Maxkumes I'.4., bByxosueB b.b., Corckuii H.H.; noxg
penaknueti [TapdentoeBoit H.A. AknmonepHoe o61mecTBo «M3marenscTBo
«ITpocBenieHue»

. O®usuka. 11 knacc. MsakumeB I'.5., byxosue b.b., Uapyrun B.M.; noxg

penakmueit [lapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeascTBo

«HpOCBGIHeHI/IC»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
I'.4. Msikumies, b. b. byxoBues, H.H. Corckuit @usuka 10 ki. dusuka 10 knacc.

ba3oBblii 1 yriy0sieHHbIH ypoBeHb. YueOHuK. Mocksa. [Ipocsemenue, 2020

['.4. Msakuwes, b.b. Byxosues, B.M. Hapyrun ®usuka 11 knacc. ba3oBslii u

yrayOieHHbId ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. COopHUK 3a/1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.



Coopnuk 3amau no ¢usuke 111 9 — 11 kmacco. CocraButens I'.H. Ctenanosa.
M.: «IIpocsemenuey, 1996 r.
F0.A. CaypoB. ®usuka. Iloypounsie paszpadotku. 10 kmacc. Ilocobue st

ob1eo0pa3oBareNbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

FO.A. CaypoB. ®usuka. I[loypounsie pazpabotku. 11 xkmacc. I[locobue s
0011e00pa3oBaTeNbHbIX Opranu3aiuil. ba3zoBblil U yriyOneHHbIH YPOBEHbD.

Mockaa. [Ipocsemienue. 2017 r.

C60pHI/IK TCCTOBBIX SaI[aHI/Iﬁ JJI1 TEMATUYCCKOI'O U U”TOIrOBOI'O KOHTPOJIA.

®usuka 10 knace. M.: «uremext-Lientp», 2004 r.

CM. AmnppromeuknH, A.C. Cuyxaeckui. @unsuka. «KoHCcTpykTOp»

CaMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.

[TocoOue nns yuureneii. M.: [Ipocsemenue, 2010

I'.4. Msikuiies, b. b. byxoBues, H.H. Corckuit @u3uka 10 ki. dusuka 10 knacc.

ba3oBblit 1 yriy0sieHHbIH ypoBeHb. YueOHuK. Mocksa. [Ipocsemenue, 2020



I'.4. Msaxumes, b.b. byxosue, B.M. UHapyrun ®usuka 11 knacc. ba3oBelil u

yriyOJieHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

A.I1. PeimkeBuu. COopHUK 3a/1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopuuk 3ama4 no pusuke 111 9 — 11 xkmaccon. CocraButens [.H. Crenanosa.

M.: «IIpocsemenune», 1996 r.

FO.A. CaypoB. ®usmka. Iloypounsie paszpabotku. 10 kmacc. Ilocobue mis

o01eo0pa3oBaresbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

FO.A. CaypoB. ®usmka. Iloypounsie paszpaborku. 11 kmacc. Ilocobue s
001e00pazoBaTeNbHbIX Opranu3aiuil. ba3oBblil U yriyOneHHbIA YPOBEHbD.

Mockaa. [Ipocsemienue. 2017 r.

C60pHI/IK TCCTOBBIX 321I[8,HPII>1 AJI1 TEMATHYCCKOT'O 1 UTOTOBOI'O KOHTPOJIA.

®usuka 10 xknace. M.: «uremwnext-Lientp», 2004 r.

CM. Amngpromeukns, A.C. CiyxaeBckuil. @usuka. «KoHcTpykTOp»

CaMOCTOSITEIIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccel.



[Toco6ue ms yuurteneit. M.: [Ipocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

XKusas pusuka: odyqaromas nporpamma._http://www.int-edu.ru/soft/fiz.htmi

Ypoku ¢pusuku ¢ ucrnonb3oBanueMm Murepuera. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: kosuiekums onbToB. http://experiment.edu.ru/

duzuka: QJICKTpPpOHHAA KOJIICKIIHA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccputok Ha pecypebl o ¢usuke_http://www.ivanovo.ac.ru/phys

becmiathabie oOy4aroriue nporpaMMsl o (GU3uKe

http://www.history.ru/freeph.htm
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JIaGopartopHbie paboThl 1o pusuke. BupTyanbHbie 1abopaTopHbie PaOOTHI.

http://phdep.ifmo.ru

Anumanus GU3NYECKUX MpoLeccoB o0bsIcHeHusaMu._http://physics.nad.ru

dusnueckas SHIUKJIOIIE TN http://www.elmagn.chalmers.se/%7eigor
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