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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHHWM K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00pa3zoBaTENbHON mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c y4€toM ¢eaepaibHOH pabouell HporpaMMbl BOCHUTAHHS U
KOHLIETILIUY TpenojiaBaHus yuyeOHoro mnpenMera «dusnka» B 00pa3oBaTelbHbBIX
OpraHu3aIUAX Poccuiickoin Oenepannu, peanu3yIommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3UKE HaMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xkmaccoB mpu
oOydeHu” ux ¢usrke Ha 0a30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPe3yJibTaTaM
OOy4eHHMsI, @ TaKX€ YYUTHIBAET HEOOXOAMMOCTb pEeANTH3alUN MEXIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU mpeaMeramu. B Hei
OIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEAHETO OOILEro
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3nKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO r0JlaM 00yUYEHUS;

e cozepkaHue yuyeOHoro npeamera « Pu3nka» 1o rogam o0yueHusl.

dusnka Kak Hayka O Haubosiee OOIIMX 3aKOHAX NPUPOJBI, BBICTYIAs B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. IIIKoabHBIN Kypc GU3HKN — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueit u actpoHomued. lcnonb3oBaHME W AKTUBHOE
npUMeHeHue (U3MYECKUX 3HAHMM  ONpeAesseT Xapakrep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTE€pUalOB C 3aJaHHBIMM CBOWCTBAMHM U JIPYTHUX.
N3ydyenue ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMHUpPOBAHUE YMEHHI NPUMEHSThH
HAy4YHbIA METOJI TO3HAHUS MPU BHITIOJHEHUN UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢usuku s YpOBHS CPEAHETO OOIIero oOpa3oBaHUS
NOJIOXKEH pAX HWACH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBI €ro
MOCTPOEHUS.



Hoesa yernocmnocmu. B COOTBETCTBUM C HEW KypC SIBISCTCS JIOTHUUECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesnoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW maTepuan Kypca (U3UKH
o0OBeaUHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus IpenoaraeT HCIOJIb30BaHHE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS
bu3MKK C pa3BUTHEM OOIIECTBA, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoesa npuknaonou Hanpasrennocmu. Kypc (usukm  mpemmomaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJOTHYECKUX MPUIOKECHUM
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX JKOJOTUYECKUM TMpobJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHUH, a TaKXKe OOCYXKICHUS
po0JIeM palioOHAIBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMuUpoOBaHHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKOU TeOpuu, poiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEJCTABJICHUSX O TMPUPOJE, TIpaHUIAX
NPUMEHUMOCTH TEOPHUH, JUIsl OINUCAaHMUS EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN TOAXO0/ B Kypce (PU3MKH peamu3yeTcsi MpexKiie
BCEro 3a CYET OpPraHM3allMM SKCIEPUMEHTALHOU JEATEeTbHOCTH O0YyYarommnXxcsl.
Jns  GazoBoro ypoBHSI Kypca (U3UKA — OTO HCIOJIB30BaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIE B IIporpaMme 1o (pusuke oObeAMHEHBI B OOIIMH CIUCOK YYCHUYSCKHUX
MpaKTUYECKUX paboT. BrljeneHune B yka3aHHOM TiepeuHe JTa0OpaTOPHBIX padoT,
MPOBOAUMBIX JJII KOHTPOJISI M OIEHKH, OCYIIECTBIISICTCS yYaCTHUKAMH
o0pa3oBaTeILHOTO Mpollecca UCXOMsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kaOuHera ¢usuku. Ilpu d>ToM oOecrieunBaeTCs  OBJIAJICHHE
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIIECIOBaHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE YAENSIETCS PEIICHUIO PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 11t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3aJIaHHOM (PU3UYECKON MOJIETIBIO, TTO3BOJISIONINE PUMEHSATh H3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, Tak M HUHTETPUpPYS 3HAHHS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHusi (U3MYECKUX SIBJICHHM M MPOILIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Il CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DIOC COO k MaTepuasbHO-
TEXHUYECKOMY OO0ECMEeUeHUI0 y4eOHOro mpoiecca 0a30BbId YpPOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeAMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabwHeTe (U3WKKA MODKHO OBITH
HEO0OX0aMMOe JIabopaTOpHOE OOOpYAOBaHWE ISl BBITIOJIHCHHSI YKa3aHHBIX B
nporpaMMe Mo (pU3MKe YYCHHMUECKUX MPAKTHUUECKUX pabOT U JEMOHCTPAIIHOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (POPMHUpPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTHM M OOECIIEYMBAET TOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (u3uKe KIIOUEBbIX JEMOHCTpAlUi JUis
UCCIICIOBAHMSI  M3YYaeMbIX SBJICHMA ¥  TPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JIaGopartopHoe 0O0OpyAOBaHHE [JIsl YYEHHYECKUX MPAKTHUECKUX paboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydaromuxcs. TeMaTudeckue KOMILICKTHI
nabopatopHOTO 000pYyHOBaHUS JOJDKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIC ITM(POBBIX JabopaTopuid.

OCHOBHBIMU LEJISIMUA U3y4YeHUs (PU3UKH B 00111EM 00pa30BaHUM SIBISIOTCS:

e (opmupoBaHue wHHTEpeca U CTpeMJICHUS OOyYarolIUXcsi K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
HCCJIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHHII OOBICHATH SIBJICHUS C HCIOJIb30BAHHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTABICHUNA O POIM (PUBMKU JJIS PA3BUTHS APYTHX
CCTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTkeHHe ATUX Iele 00ecTeuynBaeTCsl pelieHHeM CISAYIONIX 3a1ad B

MpoIlecce U3y4YeHUsl Kypca (U3UKU Ha YPOBHE CPEHEr0 O0IIero oopa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3MKY, 3JIEKTPOJAUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS JJIA
OOBsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOJE U s TPUHATHS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SBHO 33JaHHOU
bu3nueckoil MOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue (puU3MUeCKo MOJENH, aJIeKBAaTHON YCIIOBUSIM 3aJ1auH;

e TOHMMaHHE (UBNYECKUX OCHOB M TMPHUHIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHWPOBAHUS U NPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalW3a U WHTEpPHpeTaluu UHPOPMAINH,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHMI JJI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpEIHEro OoOIIero
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepyaraempiii B mnporpamMme 1o (U3MKE IMEpedYeHb JA0OPAaTOPHBIX H
MPaKTUYECKUX padOT SIBISIETCS PEKOMEHJOBAHHBIM, YYUTEIb JEJNaeT BbIOOP
mpoBeneHusl J1abOpaTopHBIX pabOT W OMNBITOB € YYETOM WHAUBUIYATbHBIX
0COOEHHOCTEM 00YyJaIOIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka o npupozac. HaydHble METOABI MO3HAHUSA OKPYXKAIOIIETO
Mupa. Ponp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble THmoTe3bl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHU(PPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepememnienue, CKOpPOCTh (CpeHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MATEpUAIbHOW TOYKH, UX MPOCKIMH HAa OCH CHCTEMBI KOOPIUHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE ABIKEeHHE. [ 'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOpPEHHUs, MYTHU ¢ TepeMelICHUs
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBobOosiHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonmuuennoe  nBuxeHue. JIBMXKEHHME  MATEpPUAJIbHOW  TOYKM 10
OKPYKHOCTH C MOCTOSIHHOM MO MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, TUHEHAA
ckopocTh. [leprnon u wacrtora obpaienus. LleHTpocTpeMHUTENHLHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JBH>KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALMS KHHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue ABUAKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO O YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHust CBOOOTHOTO TaJCHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXIY IIyTAMH, MPOWJICHHBIMHA TEIOM 3a
MIOCIICIOBATEIBbHBIC PABHBIE NPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUKEHUS 1IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Ipunuun  otHocutensHOCTH  ['amumnes. IlepBwii  3akoH  HeroToHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUIsl MaTepualibHOM TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepHalbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsokectu. llepBag kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokos, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbXKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuiia conpoTUBIIEHUS MPU IBUOKEHUU TEJIA B dKUJKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JBUYKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaimieHud. [liedo cunbl. YcioBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrioxeHune cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMarinu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABM>keHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.



UccnegoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pe3rHOBOM 00pasiie, OT uX AehopMariyi.

UccnenoBanne ycimoBUl paBHOBECUS TBEPIOrO TEla, HMMEIOUIET0 OCh
BpAILICHUA.

Tema 3. 3axoHbl cOXpaneHusn 6 Mexanuke

NmMnynbc MatepuaibHOM TOYKM (Te€ia), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuUiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAHEHUsI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIPYyTO
nepopMupoBaHHoil  mpykuHbl. [loTeHImanpHas HHEprus Tela  BOIU3H
MOBEPXHOCTHU 3€MJIH.

[ToTeHUManbHBIE U HENOTECHLIHAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN NUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

Uccnenosanue cBsizu padOThl CUJIBI C U3MEHEHUEM MEXaHWYECKOU HHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJiekyJisipHas Gu3NKa U TEPMOIMHAMMKA
Tema 1. Ocnosvt MoeKyAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKCHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJEIM CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Mosiekyi. KonundectBo BemectBa. [locTostHHas ABoraipo.

TermoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUH HJealbHOro Tra3a. AOCONIOTHAs TemIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPrMU TEIJIOBOTO JBWXKEHHsS dvactul raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduyeckoe MPEACTaBICHHE M30IMPOIECCOB: HW30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpPOICTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME IHUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYyILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHHUE COCTOSHHS UICAIBHOTO rasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

Onpenenenrne mMacchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY MTapaMEeTPAMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMmoauHaMuueckass cucTeMa. BHYTpEeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObI €€ n3meHenus. KonmnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
BHEPrusi  OAHOATOMHOTO  HJE€ATIbHOrO  Tra3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAs TEIUIOEMKOCThH BEILIECTBA.
KosnmuecTBo TemnoTsl pu Tenjaonepeaaye.

[Tonsatue 006 amuabatHOM mnpouecce. [lepBblii 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K H3ompolieccam. ['paduueckas
WHTEpHIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMoCcTh IPO1IeccoB B IPUPOJIE.

TemnoBble ~ mamuHbl.  [IpuHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi HHEPrUM B TEIUIOBBIX MamnHax. Koa(uumeHT mone3Horo
nericTBus TeruioBod MammHbl. [{ukn KapHo M ero ko3 @UIMEHT IOJIE3HOTO
JENUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PAOOTHI: BHUIET
npoOKu U3 OYTBUIKM TOJ JEMCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3MeHeHune BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella IpHU TeIIonepeaaye.

OnpiT 1o aanabaTHOMY pACIIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoit TypOUHBI, ABUTATEISI BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3Mmepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwli mnap. YjenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT 1aBJICHHUS.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpUcTayuM3aius. Y aefbHas TerioTa rmiasieHus. Cyonumarus.

VYpaBHeHUE TEIIOBOTO OajiaHca.

TexHuyeckue yCTpPOIICTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYUYECHUS] COBPEMEHHBIX MaTEpPUaIoOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsT KPUCTAJUIMUYECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCcTasioB.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Paznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OneKkTpu3anms Tel. OJNEKTpUYecKuM 3apsa. JIBa BuIa DIIEKTPUYECKHX
3apsan0B. [IpOBOIHUKH, OUANEKTPUKKA U TOJYINPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOrO0 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€KTpUUECKUi 3apsi.
Onextpuyeckoe noyie. Hanpsok€HHOCTH anekTpudeckoro nmosis. ITpuHnun



CYyNEPIO3ULHUN BJIEKTPUUYECKUX MOJIeW. JIMHUM HAnpsHKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cun  anektpocrarnueckoro  mojsa.  [lorenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUANEKTPUKU B  DJIEKTPOCTATHYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLaaH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U TUAJIEKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3mepenne 31eKTpoEMKOCTU KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTPpUYECKUA TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 yyacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE COINPOTUBJIECHUE BELIECTBA.
IlocnenoBarenpHOE, MAPAIIIEIBHOE, CMEIIAHHOE COCTMHEHUE IIPOBOIHUKOB.

PaGota oanektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma J171s1 TOJIHOM (3aMKHYTOM) 3ekTpuueckoi nenu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX TYyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas 17§ IIpUMECHAs MPOBOJUMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoaHUKOBBIE TPUOOPHI.

ONEKTPUYECKUd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIEKTPOJIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HCTOYHHUKUA TOKA, AJIEKTPOHArPEBATEIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMmelaHHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHHe DIEKTPOABHXKYIIEH cwibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomuwl

N3ydenune cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3MepeHne 3IeKTPOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HaOnronenue anexrposusza.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kjacce ocyliecTBisSeTcs ¢
Y4ETOM COJEPXKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OuoN0TUY, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C U3YYEHHUEM METO/J0B HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, Qu3nyuecKkas BEJIUYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIWMS,
napaboa, runep6osna, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIMU HA OCU KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIMJI000MEH >KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IMCCOLMALNS,
raJIbBaHUKA.

l'eocpaghus: BIaXXHOCTh BO3/TyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBMKEHUH C MCIIONb30BAHHUEM MEXaHHM3MOB,
y4€T TpPEHUSA B TEXHHUKE, IOAIIMIHUKH, HCIIOJIB30BAHUE 3aKOHA COXPaHECHUSA
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpUaJIOB, B TOM YHUCJIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3allliTa, 3a3€MJIEHUE 3JIEKTpOnpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

IlocTossHHBIE  MarHuThl.  B3amMopaencTBue  MOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MAarHMTHOM HWHAYKIUU. [IpuHIUN cCynepno3uinuu
MarHUTHBIX MOJIeH. JINHUKM MarHUTHOM WHAYKIMU. KapTuHa JUHMI MarHUTHOM
WHIYKIWAH MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTHOe TMOJie MPOBOJHMKA C TOKOM. KapThHa /JWMHHUN WHIYKIUA
MarHUTHOTO TIOJIA JUIMHHOTO MPSIMOTO MPOBOJHHKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moy/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pa6oTa cuisl Jloperna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOMU
MHOYKIAHW. OJIEKTPOABIKYIAS CWla HWHAYKOMU. 3aKOH BJIECKTPOMArHUTHOMN
nHaykuuu dapazes.

BuxpeBoe »snekTpuueckoe Tmosie. OJIEKTPOABWKYIAS CUJIa WHAYKUWHU B
MMPOBOJHUKE, IBHKYIIEMCS IMOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NuaykTUBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOABIKYIIAS  Cuia
CaMOMHAYKIIHH.

DHeprusi MarHuTHOTO TIOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuuecknue yCTPOMCTBA M IPAKTHUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIMY MarHATHOT'O TOJIA.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHXKYIIEH CHJIbI HHAYKIIMM OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

W3yueHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHuUmHble Ko1e0anus

Konebarenbnas  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KOJeOaHUS.
[Mapmonunueckue kosieOanus. llepuon, wacrora, amrmuTyaa v ¢aza KojeOaHUI.
[Ipy>kMHHBIN MasTHUK. MaTeMaTHYECKUM MAsITHUK. YPaBHEHUE TapMOHUYECKHUX
konebanuil. [IpeBpalieHne sHeprun Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJIeOaHUS B
UJCANTbHOM KOJIEOATEIbHOM KOHTYpEe. AHAIOTUS MEXAY MEXaHUYECKHUMH W
AIEKTPOMArHUTHBIMHU KoJiebaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUS
HHEPrUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHusX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

Ilepemennbii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE M JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKAa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DIEKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCIIOJIb30BaHUs DJIEKTPOIHEPT UM B IIOBCEIHEBHOM KU3HH.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHON CHUCTEMbI (MPYKUHHBIA WU
MaTeMaTUYECKHI MasiTHUK).



Ha6nronenue 3aryxaronmx KoJieOaHu.

HccnenoBanne CBOWCTB BhIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS. OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1ocCnenoBaTENbHOM COCAWHEHMM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEpEIadn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanne 3aBUCMMOCTH MEpUOJIa MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM M3 IOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60IHbL

Mexanuuecknue BOJIHBI, YCIOBHS pacnpoctpadHeHus. llepuon. CxopocTs
pacnpocTpaHeHuss W JJuMHA BOJHBL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
HuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS AJEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJsApU3anus, Audpakuus,
uHTepdepennus. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHEHHE 31eKTPOMATHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeleBUAeHUsA. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJbTPa3ByKOBas JIMATHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Habumoienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennmu u qudpakimy MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpaKeHUe,
npesioMJIeHUE, Nojspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckass ontuka. IIpsAMOIMHENHOE pacnOpoOCTpaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CloxHbI cocTaB 6enoro cera. L{Ber.

CoOuparomie u pacceuBaroimve JuH3bl. ToHkas JmH3a. DokycHoe
pacCTOSIHME W ONTHYECKash cuila TOHKOW JMH3blL. [locTpoeHne n3o0paxkeHuil B
COOMpAIOIINX U pacceuBaroluX JuH3aX. DopMmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpP(EpPEHIMOHHOU
KApTUHE OT JBYX CHH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuust cBeta. [udpakumonHass pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakCHMyMOB IIpM  IaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHHUecKrue YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHME: OYKH, JIyna,
¢doroanmnapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PpaKIMOHHAS pelIETKa, MOJIIPOU]I.

Jlemoncmpayuu

[IpsMONMHENHOE pPacHpOCTpaHEHUE, OTPAKEHHWE M MPEJOMIICHHE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB U300pasKeHUHN B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpakimm ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cuekTpa ¢ MOMOILIBIO PU3MBI.

[Tony4yenue cnektpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.

Habmonenue noisiprusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenne nokaszaresst IpeaoMIICHUS CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cIeNMAIbHOM TEOPUH OTHOCUTEIBLHOCTH

['pannnbl  NPUMEHHMMOCTH  KJIACCHMYECKOW  MexaHuku.  [loctymartsl
CIICLIMAJIBHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETA B BAKyyMe, IIPUHIINI OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHEprus U UMITYJIbC PEISITUBUCTCKONW YACTHUIIBI.

CBsi3b MacChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
ITOKOSI.

Pasznen 7. KBantoBasi puszuka

Tema 1. Inemenmot K6AHM OGO ONRMUKU

®oronsl. Popmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHeprus
U UMITYJIbC (POTOHA.

OtkpeiTe u uccienoanue porospdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorpdexra. YpaBHenue DiHmTeitHa 11t poTodpdexra. «KpacHasd rpaHunar
dboToaddexra.

JlaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuueckrue yCTpONCTBa U MPAKTHUYECKOE MPUMEHEHHE: (POTODIEMEHT,
dboTomaTYMK, CoJTHEUHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHETO (GoTodhdeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas mozens aroma. [loctynmatel bopa. M3nydenwe wm morsiouieHue
(GOTOHOB TpM TEpexojJe aToMa C OJHOTO YPOBHS HSHEPTUHM Ha Jpyrol. Bumsr
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aToMa BOAOPO/a.

BosHoBBIE cBoOlicTBa yacTul. BomHbl ne bpoitnst. KopnyckysipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3JTyYEHHUE.

TexHuueckrue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHME: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Ornpenenenue JIMHBI BOJIHEI JIa3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, rabopamopmwvie pabomoi
Ha6nronenue muHeyaToOro CeKTpa.
Tema 3. Amomnoe sa0po
DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompedenieHHI0  cocTaBa
paauoakTuBHOro u3nydyeHus. CpoictBa anbda-, Oera-, TaMma-U3ITyUYCHUS.
BnusiHME paailOaKTUBHOCTH HA KUBBIE OpPraHU3MBbI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HyknoHnHas Mopens sanpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegext maccel sapa.
SAnepnsbie peakuuu. Jlenenue u CUHTE3 SIEp.
Anepnsiii peaktop. Tepmosnepubiit cuntes. [IpobiemMbl U EePCIEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHKHU.
OneMeHTapHble YaCcTULBl. OTKPBITHE O3UTPOHA.
Mertonbl HaONMIOIEHUS U PETUCTPALUU SJIEMEHTAPHBIX YaCTHII.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHuyeckue yCTpOUCTBa U NPAKTUYECKOE NMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.
Jlemoncmpayuu
Cu€TunK MOHU3HUPYIOLINX YACTHUL.
Vuenuueckuii sxcnepumenm, rabopamopHvle pabomul
WccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nes 8. JiieMeHThI aCTPOHOMUHM U ACTPOPU3NKH

Otansbl pa3BuTHA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BHIAMOE
JIBUKECHUE.

Connednas cucrema.

Connue. ConneuyHas akTWUBHOCTh. Mcrtounuk sHepruum ConHIa U 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpPaJbHBIA KJlacC —
CBETHUMOCTB». 3BE3/bI TJIABHOW IOCJIENOBATENBHOCTH. 3aBHUCUMOCTh «Macca —
CBETMUMOCTB» IS 3BE3]1 TTIABHOW IOCJIEN0BATENIBHOCTU. BHYTpEeHHEE CTpoeHUE



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3Botounu CoJHLA U
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mneunstii Ilyte — Hama T'anaktuka. [lonoxxkenue m nBuwxenue CoyHLA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa00ma. Paz0eranve rajiakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

Macmrabnas ctpyktypa Beenennoit. MerarajnakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmoienust HeBOOPYXEHHBIM TJIa30M C MCIOJB30BaHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI ONpeeNIeHUs MOJIO0KEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTro MOJyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, ianer, Mieunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUUYECKOM cepax NesaTeIbHOCTU YeIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOIE.

MesknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMud MaTE€MaTHKHU,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, Trumnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHI M MX IPOEKIMM HA OCHU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIWH, MPU3HAKKM MOJ00US TpPEYroJbHUKOB,
OTIpeJIeNICHHE IUIOMAN TUIOCKUX (puryp u 06béma Ted.

Buonocus: »nektpuyeckue SBIECHUS B JKMBOW NpUpOJE, KoJjebaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJAE, ONITUYECKUE SIBIICHUSA B )KMUBOMW MPUPOJE, IEHCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHNE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TeJI, MEXaHW3Mbl OOpa30BaHUS KPUCTALINYECKON PEIIETKH, CIEeKTPaTbHBIN
aHasus.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MATrHUTHBIX DY,
(boToChEMKA 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIIETPSICEHUH.

Texnonoeusi: NWHUW BIEKTpPOIepead, TEeHEpaTop MNEPEMEHHOIO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS TI€4Yb, pagap, PaguoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nuka» J0HKHbBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIUXCsi PYKOBOICTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0o OOINECTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE peAU3alMd OCHOBHBIX HAIPABJICHUI
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUN 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEUYECKUX T'YMAaHHCTHUYECKHX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
o0111eCcTBa, y4aCTBOBAaTh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU €SI TEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKECHUSIM
POCCUIMCKUX YUEHBIX B 00J1aCTH (DU3HKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MMOBE/ICHNUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJTbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIIEC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIa/a B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOYAs SCTETUKY HAyYHOTO TBOPYECTBA,
pUCYIEro (pu3nYecKoi HayKe;



5) Tpya0BOTO BOCTIMTAHMS

WHTEpPEC K Pa3IudHbIM cdepaM TpodeccCHOHaTbHON NeSTeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu v peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUE TJI00aTBHOIO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPY>KAIOIIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre ONbITa JEATEJIBHOCTH HSKOJIOTHYECKOW HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydyeHus: (GUBUKH  OCYIIECTBIATh  MPOEKTHYD U HCCIEA0BATEIbCKYIO
NEeATEeILHOCTh MHINBHIYAIBHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune aeiicTBUA:
CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MNpoOJeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENN ESITENIbHOCTH, 3a/laBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTH M MPOTUBOPEUHUS B  PacCMaTpPUBAEMbBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMbl ¢ YYETOM aHAIN3a UMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKU MOCIIEICTBUIN IEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBIMIOJNHIATH PpabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO,ICHCTBUSI,;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1efiCTBUSL:
BJIQJIETh HAYYHOU TEPMUHOJOTHUEH, KIIFOUYEBBIMU MTOHATUSIMU U METOJIaMU
buznueckoil HayKu;



BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM eATEIbHOCTU
B 00JaCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IOUCKY
METOJIOB pEeLIEHUs 3a7ad (PU3MUECKOro COAEp)KAHUS, NMPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IT03HAHUS;

BIAJETh BHUJAMU JIEATEIBHOCTU 110 IIOJIYyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO W IPUMEHEHHIO B pa3IMYHbIX Y4EOHBIX
CUTYaIUsX, B TOM YHCJIE MIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acTH (PU3HUKHY;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHThl Ul JOKa3aTesIbCTBA
CBOMX YTBEP K/ICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TIOMYYCHHBIE B XOJ€ pEIICHUS 3aJaud PEe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKY;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHMSA N0 (U3MKE B TMPAKTUYECKYIO 00JIacTh
KHU3HECSITSIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAJIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJa/IeTh HaBBIKAMH IMOJIy4e€HUs MH(POpMALUU (PU3NUYECKOTO COJEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJN3,
CUCTEMAaTH3allMI0 U HHTEpIpeTanuio HHOOPMALUK Pa3IUYHbIX BUAOB U (opM
MIPEICTaBICHNUS;

OLIEHHBAThH JOCTOBEPHOCTH MH(OPMALIUH;

WCIIONIb30BaTh  CpeACTBAa MH(MOPMANMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTM B PELICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHHU3allMOHHBIX
3a1ad ¢ COOJIOJICHHEM TpeOOBAaHUM DSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI, PECypCOCOEpeXEeHHs, TPABOBBIX MW JTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3UUECKOrO COAEP)KaHMUS B pa3IMYHBIX (opmaTtax ¢
yu€TOM Ha3zHadeHHs] THPOPMAIIUHU U LIEJIEBOU ayJUTOPHUH, BHIOUPAs ONTUMAIbHYIO
(dbopMy mpeacTaBICHHUS U BU3yaTu3aliu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBIATH OOIIEHNE HA YpoKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyallud W CMAr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh M MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAJIBHOU
paboThI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

OPUHUMATh I1I€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHW30BBIBATH U
KOOpPJIWMHUPOBATh JCHUCTBUS IO €€ JOCTHMKECHHUIO: COCTABJATH IUIAH JICHCTBUMH,
pacnpenensaTh poiad € YYETOM MHEHHH YYaCTHHKOB, OOCYKIaThb pEe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXXJIOr0 y4YaCTHHMKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLICHWBATh HWJEH C TO3WLHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eiCTBUSA
Camoopranuzamnus:

CaMOCTOSTENIbHO OCYLIECTBIATh MMO3HABATENbHYIO JESITEIBHOCTh B OOJACTH
GU3MKK W acCTPOHOMHH, BBIABISATH NPOOJEMBI, CTaBUTb H (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEUICHUS PACYETHBIX W KAYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUYECKONW pabOThl C YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

paciipsaTh paMKHd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOuYTeHU;

JieaTh OCO3HAHHBIM BBIOOpP, apTyMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pElIeHHE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIULIMU B 00JacTU
(bU3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh OLEHKY HOBBIM CUTyallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJaJ€Th  HABBIKAMM  IO3HABATEJIbHOM  pediekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUIM;

UCIOJIb30BaTh MPUEMBI peIIeKCUU IJIsl OLIEHKH CUTYallluH, BbIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS TO WX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TPU aHAJIU3e pPE3yJIbTaTOB
NEeSATEeTLHOCTH;

IPUHUMATH CeOs, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBEI W apTyMEHTHl JPYTHX TP aHalW3e pPe3yIbTaToB
NEeSATEeTLHOCTH;

pU3HaABaTh CBOE MPABO U MPABO IPYTHX Ha OIIHOKH.

B mporecce mocTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMEI
no ¢Gu3MKe ISl YPOBHS CpPEAHEro OoOIIero oOpa3oBaHHs y OOyYarolUXcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIUICKT, MPEeITOJIararo i
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW SMOIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh AJaNTUPOBATHCS K
HYMOITMOHAIEHBIM H3MEHEHUSIM | TIPOSIBIIATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMM, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHXKCHHIO 1EIU U
ycrexy, ONTHMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEHWCTBOBATH HCXOJd U3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kjacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh c(HOPMHUPOBAHHOCTh y O0yUYaOIIUXCSl YMEHUI:

JE€MOHCTPUPOBAaTh Ha MPUMEpPAX pojib U MecTo (HU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH;

YUUTHIBATh TPAHULI TPUMEHEHUS M3YYCHHbIX (DUINYECKUX MOJENCH:
MaTepuaibHas TOYKa, UHEpLHUaIbHas cCUCTeMa OTCUYETa, aOCOMIOTHO TBEPIIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS Ta30B, KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPpU pelIeHUN PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJSPHO-KHHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJAMHAMHUKHA:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  NPSMOJMHEHNHOE
JBIKEHUE, CBOOOJHOE TMAaJ€HHE TeN, HBM)KEHHE IO OKPY>KHOCTH, HWHEpIUS,
B3auMojielicTBie Tel, 1uddy3us, OpOyHOBCKOE JABUKEHUE, CTPOCHUE >KUKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bEMa TeJ MPU HarpeBaHuU (OXJIaXKIEHUU), TEIII0BOE
pPaBHOBECHE, HWCHAPEHUE, KOHJCHCALMS, IUIABJICHHUE, KPHUCTAJUIM3alUs, KHUIICHHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUA T'a3a IIPU €r0 HArPEBAHUU B 3aKPHITOM
COCylle, CBSI3b MEXIYy IapamMeTpaMud COCTOSIHHS Ta3a B H30Mpolieccax,
ANEKTpU3alus TeJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBWXKEHHE, HCHOJb3ysd (PU3NYECKHE BEIUYHMHBIL:
KOOpAMHATa, IyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC TE€JIa, KHHETUYECKAas DHEPrusl, NOTEHUHAIbHAS DHEPrUs, MEXaHHYECKAs
paboTa, MexaHUYeCKass MOIIHOCTh; IPU OIKUCAHUM TPABUIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIWYUH, WX OOO3HAYEHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO0 BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3WUYECKUE BEIMYMHBI: JIaBJICHUE Tra3za, TEeMIIeparypa, CpeIHss
KUHETUYECKasi DHEPrus XaOTUUECKOTO JBMKECHUS MOJIEKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAsS SHEprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOr0 JCHCTBUSL TEIUIOBOTO JBUTATENs; IPU OMHUCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT UCIOJB3YEMbIX BEIWYUH, UX
o0O3Ha4YeHUsT U CAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMU BEJIMYUHAM;

ONKMCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECCKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YsS (PU3UUECKHE BEIWYUHBI: DJICKTPUUECKUN 3apsij,
AIEKTPUYECKOE T10JI€, HANPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
NpU OMUCAHUHU TMPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMUMH, UX OOO3HAYCHMS W E€IUHMIIBI, YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMYNHAMU;

aHAIM3UPOBaTh (U3MUECKHE MPOIECCHl U SIBICHUS, HCHONB3Ys (hU3ndeckue
3aKOHBI W MPUHIUIBIL: 3aKOH BceMupHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMNA CHUJI, TMPUHUWN PABHONPABUS HHEPUUAAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYK0 TEOPHUID CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOIOTHON TeMIepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 3TOM pa3nuyaTh CJIOBECHYIO
(GbOpMYyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BhIpAXXKEHUE W YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMWIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX 0€30MacHOrO HCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh JIKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SIBJICHUN U
MPOLIECCOB C HCIONb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MPU ATOM
dbopmynupoBaTh MpobieMy/3amady W THUNOTE3y YYeOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyAOBaHHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBbIE U3MEpEHUsI GU3NUUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HCIONb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY (U3NYECKUMHU  BEJIMYMHAMHU  C
MCIIOJb30BAaHUEM TPSMBIX H3MEPEHHUU, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCUpOBaTH PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B
BU/JIE TAOJIUII U TPpaUKOB, A€NIaTh BEIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

cobJiroaTh mpaBuia 0€30MacHOTO TpyJa MpPH MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOIro OJKCIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKON W MPOEKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOIrO
000py10BaHUS;

pemath pacu€THble 3aJa4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEIBIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a4a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYJIBI,
HEoOXOouMbIe Il €€ pelIeHUs, MPOBOAUTH Pacué€Thl U OICHUBATh PEATBLHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3HMYECKOUN BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOM Ha HM3yUYECHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS YYeOHOW M HAyYHO-TIOMYJISIPHOU MH(OpMAIuu, MOJTy4YeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

MIPUBOJINTH TIPUMEPHI BKJIaJla POCCHMCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsSl M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTrO
TOBEJICHUS B OKPYKAOUIEH Cpee;



paboTaTh B TpyNIE C BBHIIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pPalMOHAIBHO paclpeaeisiTh OOA3aHHOCTH MU
IUIAHUPOBATH JESATEIBHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJI€KBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh c(hOPMHUPOBAHHOCTh y O0YUYaOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (HU3UKU B (HOPMHPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHM, B INPAKTHYECKOW IEATEIBHOCTH JIOJEH, LEIOCTHOCTh U E€AUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOJEIECH:
TOYEYHBIM JJIEKTPUUYECKUM 3apsl, JIyd CBETA, TOUCUHbIA UCTOYHUK CBETA, AJICpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO s/ipa MpU PEIIEHUU (PU3HYECKUX
3aj1ay;

pacrno3HaBaTh (PU3NUECKUE SIBJICHUS (IPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aHMMOJEHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT HWHIYKLUSA, JEWCTBHE MAarHUTHOIO TIOJs HA
IPOBOJAHUK C TOKOM M JBIKYIIMKCA 3apsjl, AJIEKTPOMAarHUTHBIE KOJECOaHUS U
BOJIHBI, IPSMOJIMHEWHOE pPacIpOCTPaHEHUE CBETa, OTPAXKEHUE, IPEIIOMIICHUE,
uHTEeppepeHus, audpakuuss U TOJSpU3AlMs CBETa, JUCHEPCHS CBETa,
dbotoanexTpudeckuii 3Pdext (hoToaddexT), cBeTOBOE AaBlIEHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHAas M HCKYCCTBEHHAs
PaAOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BellEeCTBa (JIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IUYHBIX  Cpea) W
AIIEKTPOMArHUTHBIE SBJIEHHS (IIPOLIECCHI), UCHOJIB3Ys (PU3NYECKHE BEITUUYUHBI:
NIEKTPUYECKUI 3apsill, CHJIa TOKa, AJIEKTPUYECKOE HANPSHKEHHUE, DIEKTPHUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs cuja, paboTa TOKa,
WHAYKIUS MarHUTHOTO Mojs, cuina Ammepa, cuna JlopeHua, MHIYKTHUBHOCTb
KATYIIKW, HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO MOJed, MEepUuoja W 4acToTa
KoieOaHuil B KojeOaTeNIbHOM KOHTYpe, 3apsii M CHia TOKa B Ipolecce
FAPMOHMUYECKUX JJIEKTPOMATHUTHBIX KoJIeOaHWH, (OKYCHOE pacCcTOSHUE W
ONTUYECKasl CHUjla JIMH3bI, NPU OINHCAHUU TPABUIBHO TPAKTOBATH (PUIUUECKHIL
CMBIC]I HCIIONBb3YEMBIX BEJIWYMH, WX OOO3HAYEHUsT U E€IMHHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh H3YyYEHHbIE KBAHTOBBIE SIBJIEHUS U TPOLECCHI, HCIOIb3Ys
¢busznyecKre BEIMUYUHBL: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciiaia, SHEPTHsl CBSI3U
aTOMHBIX SIIEP, NPU OINKUCAHUMU MPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYE€HMUS] U EAMHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BeJIMYUMHAMH,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITMYHUHBI;

aHATM3UPOBATh (PU3MUECKHUE TIPOIECCHl M SBJICHUS, WCIONB3Ys (DU3NYECKUe
3aKOHBI M MPUHIUMBL 3aK0H OMa, 3aKOHBI TOCEI0BATEIBHOTO U MapauIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 53JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEeHHE DWHIITeiHa m1s (oTorddekTa,
3aKOH COXPaHEHMs SHEPruu, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHs] MacCOBOTO 4YMcia, MocTyinarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUSA (TpaHUIlbl, 0OJACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, CHJIbl AMmriepa u cuibl JlopeHia;

CTPOUTh W ONHUCHIBaTh H300pa)KEHUE, CO37aBa€MOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCICAOBAHUIO (PU3MUYECKHX SBICHUU U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUU: TMPU HTOM
dbopmynupoBaTh TpoOJeMy/3agady W THUIOTE3Y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYIIIECTBJIATH MPSIMbIC ¥ KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIMYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBHUCHUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUMN: MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHNUS,

cobJiroaTh npaBuiaa 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUM B
paMKax yd4eOHOTrO OJKCIepUMEHTa, Y4eOHO-HCCIIEeIOBATEILCKOW U MPOEKTHOM
JESATETLHOCTH C HMCTOJIB30BAaHUEM H3MEPUTEITBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIe 3a7a4yd C SIBHO 3aJaHHON (u3nueckol MOeblo,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3aaun
BBIOMPATh (DU3UYECKYIO MOJIEIb, BBIICIATh (PU3UYECKUE BETUYHHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
HOJIy4YEHHOTI'0 3Hau€Hus (PU3MUECKON BEIINUUHBI;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIPOTHUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sBICHMUS;

UCIOJb30BaTh  MPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUHU I MTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPECTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHON MH(OPMALIUY, TOTYyYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJIy4aeMyI0 HH(OPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MalluH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOIO MCIOJB30BaHUS B IIOBCEIHEBHOM
KU3HH;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH P OOpAILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 3[0POBbsS M COOJIIOIEHUS HOPM 3KOJOTHUYECKOIrO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, palMOHAIBHO paclpeaeisaTh OOA3aHHOCTH MU
IUIAHUPOBATH JIESTEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJI€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B pELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyecrBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoasnsie | Ilpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHU S
bubnnorexa [JOK
1.1 ®u3uKa U METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubnnorexa [JOK
21 Kimnematitka > https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bubmuoreka [IOK

®da3oBbIe MEPEXOIbI

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



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

Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmorexa [IOK

41 MeKTpOCTaTIia 10 https://m.edso0.ru/7f41bf72
49 ITocTOstHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B 12 bubnnoreka [IOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnuTHoO€ 1osie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE 9 1 bu6mmoreka [IOK
' KoneOanus https://m.edso0.ru/7f41c97c
99 MexaHn4YecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI ClIeIUANTIEHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DJIeMEHThI KBAaHTOBOI ONITUKH 6 https://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 bu6muoreka [JOK



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

4.3

ATtoMHoOE s1po

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(YU3UKH 7 ﬁggﬁ;ﬁfg;gﬁ}; £4107¢
Hroro no pazgeny 7
Paznen 6. OBOBIAIOHIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOPEHNE 4 ]t?tl;lrinlpllr(r)wfgsigr?/}; £41c07c
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaxiueit [TapdentreBoit H.A., Akiinoneproe o0miectBo «M3aaTenbeTBo
«IIpoceernienue»

PeivkeBuu A.I1. COopHUK 335124 110 PU3HKE

METO/IUYECKHUE MATEPUAJIBI UISI YUUTEJIA

1. Msaxkumes I'. E., ByxoBues b. b. ®u3uka. 11 knacc. - M.: IIpoceemenue, 2019.
2. DIIEKTPOHHOE MPUJIOKEHNE K YUEOHUKY

3. PoimkeBuy A. I1. ®usuka. 3agaunuk. 10-11 xnacc. - M.: JIpoda, 2015.

4. Crenanona I'. H. Coopnuk 3anau no ¢usuke. 10-11 kmacc. - M.:
[Tpoceemenwne, 2014,

5. 3aganus ans KOHTpoJis 3HaHui no pusuke. / O. ®. Kabapaun, C. H.

Kabapaun, B. A.Opnos. M.: [Ipocsemnienue, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. BuptyanbeHas pusnyeckas nadbopatopus /-11 knacc.-auck

2. Bupryanbnas mkosa Kupumna u Medoaus 10 kinacc-2 qucka.

3. Bupryansnas mkona Kupunna u Medoaus 11 knace-2 qucka.

4. http: //class- fizika.narod.ru./prog.htm
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