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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTEeNbHOW Mporpammsl, npeactaBieHHbIXx B OI'OC
COQO, a Ttakxe c yuérom (¢enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIUU TMpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa30oBaTEIbHBIX
OpraHu3aluaXx Pocculickon Denepauuy, peAIN3YIOIINAX OCHOBHEBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHuH Ux (pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxonaa. [lporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yjibTaTam
oOy4eHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb pPEATU3ALMNN MEXKIPEAMETHBIX
CBs3ell (U3MKM C €CTECTBEHHO-HAy4YHbIMH Y4e€OHbIMU TNpenMeramu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LIETTM M3Y4YeHHs (DU3UMKU Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTarpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

* IUTAaHUPYEMBbIE Pe3yJbTaThl OCBOCHMS Kypca (U3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

- cojiepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyMAs B
KayecTBE yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (DHU3UYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB W SBJIICHUHM, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
dbu3mueckoir reorpadueld W actpoHoMmMuel. lcmonb3oBaHME W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMM B cdepe DSHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTE€pHAIOB C 3aJaHHBIMH CBOMCTBAMHU MU JAPYTHX.
N3yyenne  ¢u3mku  BHOCHUT  OCHOBHOM  BKjiax B (OpMHpOBaHHE
€CTECTBEHHOHAYYHOW KapTUHBI MUpa OOydaromuxcs, B (pOpMUPOBAHUE YMEHUH
MPUMEHSTh HAy4yHbId METOJ TO3HAHUS TNPHU BBINOJHEHUH UMM YYEOHBIX
HCCIIEIOBAHUN.

B ocHOBYy kypca Gusuku 1J1si ypOBHS CpeaHEro ooOIero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBIAETCA JIOTHUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBUM € HEWl MaTepual Kypca (QU3MKH
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
(opMHUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzauus mnpearnoyiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TNOTEHIMAla (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPAa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOILIECTBAa, a Takke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuxnaownoii  nanpasnennocmu. Kypc Qusuku  mnpesamnonaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TE€XHHUYECKUX M TEXHOJIOTMYECKHX MPHUIOKEHUM
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocusayuu peaanu3yeTcss TOCPEICTBOM BBEIACHUS DIIEMCHTOB
coJlepKaHMs, TOCBSIIEHHBIX HSKOJOTHYSCKUM IpoljeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TCXHHKH W TEXHOJIOTHH, a TaKXKe OOCYXICHHS
po0JIEM pallMOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTHUSCKON O€30MaCHOCTH.

CTep)XKHEBBIMH 3JIEMCHTaAMH Kypca (DM3WKH Ha ypOBHE CpEIHEro OOIIEero
oOpa3oBaHus SABISIFOTCS (pu3mueckue Teopun ((hopMHpOBaHHE TPEICTABICHUN O
CTPYKTYpE TOCTPOSHUS (PUINIECKON TEOPUH, poJid (QyHIaMEHTAIbHBIX 3aKOHOB H
NPUHIIMTIOB B COBPEMCHHBIX  MPEACTABICHUSX O TMPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOpPUH, HJIsi ONHUCaHWUs EeCTECTBCHHO-HAYyYHBIX SBICHUH W
IIPOIIECCOB).

CucTeMHO-ACSITETbHOCTHBIN TMOAX0J B Kypce (U3WKH peall3yeTcs MPEexKIIe
BCETO 3a CYET OpraHW3alud SKCIICPUMEHTAILHON JEATEIIEHOCTH O0YyYarolTUXCs.
Jlns  GazoBoro ypoBHS Kypca (U3HMKHM — O3TO HCIOJIB30BAHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpPHBIX PpaboT,
KOTOpBIC B TporpamMme 1o (usnke oObeIHMHEHBI B OOIIMA CIHCOK YYCHHYCCKHX
MpakTU4YecKux padoT. BriaeneHne B yka3aHHOM TepedHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M  OIEHKHU, OCYIIECTBISIETCS  YYaCTHHKAMU
o0pa30oBaTeIBLHOTO TPOIECCAa HCXOMs W3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss KaOuHera ¢u3uku. [lpu d3ToM  obecrieunBacTCs  OBJIAJCHUC
OOy4JarOMMMHCS yYMEHHUSMHU TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKHX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEIOKCHHBIX TUTIOTES.

Bonpioe BHUMaHuE yAesIeTCsS PEIISHUI0 pacu€THBIX M KaY€CTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISTIOTCS 3a71a4M C SBHO 3aJaHHOMN
¢uznueckolr MOMACNIBIO, TO3BOJISIIONINE TPUMEHATh W3YYCHHBIC 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, TaK W WHTETPHUPYS 3HAHUS W3



pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1ad NPHUOPUTETOM SBIIAIOTCS 3aJlaHUs Ha
O0OBsSCHEHHE MPOTEKAHUS (PU3NYECKUX SIBICHUA W TPOLECCOB B OKpPY’KaOIIEH
KU3HM, TpeOyrommue  BbiOOpa  Qu3Mueckod  Mojenu sl CUTyalluu
MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBetrcTBUU ¢ TpeboBanuamu GI'OC COO k MaTepuanbHOTEXHUUECKOMY
oOecreyeHuto y4eOHOro mpouecca 0a3oBbld ypOBEHb Kypca (U3HKM Ha YPOBHE
cpeaHero o0Oimero oOpa3oBaHUsl JOJDKEH H3Y4yaTbCs B YCJIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOMHETa NpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKIa. B kabuHeTe QU3MKU JOKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00OpyAOBaHWE [Jis BBIMOJHEHHUS YKa3aHHBIX B IIporpaMMe 0
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECMEeYMBAET IMOCTAaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3NKE KIIYEBbIX JIEMOHCTpaluil A
UCCJICIOBAaHUS  W3Y4YaeMbIX  SIBJIEHUHW M  MPOIECCOB, OMIUPUYECKUX U
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyqOBaHME Ui YYEHUYECKUX MPAKTHUYECKUX padboT
dopMupyercst B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydarommxcs. TeMaThdeckue KOMILIEKThI
1abopaTopHOro 0O0OpYAOBaHUS JOJKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HHUs (PU3UKHU B O0IIEM 00pa30BaHUU SIBIISIFOTCS:

- hOpMUpOBaHHE HUHTEpeca U CTPEMJICHHS OOy4yaloUIMXcsi K HaydHOMY
U3YyYEHUIO TPUPOJBI, Pa3BUTHE HUX HUHTEIUIEKTYaJlbHBIX WU TBOPYECKHUX
CIIOCOOHOCTEI];

* pa3BUTHE MPEACTABICHUN O Hay4HOM METOJ€ MO3HaHUS U (OpMHUpPOBaAHHE
HCCIIEZIOBATEIBCKOTO OTHOLIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

- (hopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KAK pe3ysibTaTa U3y4eHHUs] OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

- popMUpOBaHHE YMEHUH OOBIACHATH SBJICHHS C  HCIOJIb30BAaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

- hopMUpOBaHUE MPEACTABICHUN O pPOJAM (U3UKH JJISl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Lejed o0ecrnednBaeTcsl peleHUEeM CIEAYyIOINX 3a1ad B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011Iero o0pa3oBaHus:

* IPUOOpETeHNE CUCTEMBI 3HAaHUN 00 00IKX (PU3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIOYAs MEXaHUKY, MOJEKYJSIpHYIO  (PU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



- popMupoBaHHE€ YMEHHMN TNPUMEHSTH TEOPETUUYECKUE 3HAHUSA  JUIs
oObsicHEeHUs (UBUYECKUX SBJICHUW B TMpPUPOAEC U JUIl NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

« OCBOGHHME CIOCOOOB pEIIEHUsA pa3IMYHBIX 3aJad C $BHO 3aJaHHOU

¢uznueckol MoOAENbl0, 3aJad, IO0JPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aJIEKBAaTHON yCIOBUSAM 3a1a4H;

* IOHUMaHUEe (U3NYECKUX OCHOB U TMPUHIIUIIOB JICUCTBUS TEXHHUYECKUX

YCTPOMCTB M TEXHOJOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYXKAIOUIYIO
cpeny;
* OBJIAJICHUE METOJIaMU CaMOCTOSITEIBLHOIO IJIAHUPOBAHUS W TMPOBEACHUS
bU3UYECKUX JKCIEPUMEHTOB, aHalW3a W WHTEpHpeTanuu WHOOpMaIuu,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

* CO3/JaHUE YCJIOBUM /JI1 Pa3BUTHUS YMEHUU MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuxu (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yaco (2 yaca B HEJEN0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme Mo ¢uU3MKE TNEpeueHb J1abopaTOpHBIX U
NPAKTUYECKUX padoT ABIAETCS PEKOMEHJOBAaHHBIM, YYUTENIb JellaeT BHIOOD
NpOBEJIEHUs JIa0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBHIYaTbHBIX
0COOCHHOCTEH 00yJarOITUXCS.

COIJEP)KAHUE OBYUYEHUSA

10 KJTACC

Paznen 1. ®u3uka v MeTObI HAYYHOI' 0 MO3HAHUS

®du3snka — HayKa o npupoje. Hayunbsie MeTOABI MO3HAHUS OKPYKAIOILETO
mupa. Ponb 3kcriepruMenTa 1 TEOpUH B IPOLIECCE TO3HAHMS TPUPOIBI.
OKCTEepUMEHT B (PU3HUKE.

MopenupoBanue (HU3NYECKUX SBICHUU M TpoleccoB. HayuHble THIOTE3HI.
duznyeckre 3aKOHBI U TCOPUU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons u mecto ¢usuku B (HOpMUpPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIFOJCH.

Jlemoncmpayuu

AnanoroBeie W UHU(PPOBBIE HM3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIC
TATYUKU.



Paznea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemeltienre, CKOpOCTh (CpedHsIE CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHUE MATEpPUAIBHOW TOYKH, MX MNPOECKIMU HAa OCH CHUCTEMbI KOOpPIAWHAT.
CiioxxeHue nepeMenieHuil U CI0)KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE ABMXKeHue. ["paduxu
3aBUCUMOCTHU KOOPAWHAT, CKOPOCTHU, YCKOPEHHUS, IyTU H
MepeMENICHHS] MAaTEPUATBLHON TOYKH OT BPEMEHMU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitnoe  aBmkeHue. J[BMKEHME  MaTepUaIbHOW  TOYKH IO
OKPYKHOCTHU C MOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHEHHAS
ckopocTs. [lepron u yacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue YCTpOWCTBA W MPAKTUUECKOE TMPUMEHEHHE: CIUJIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC IEpeaayn.

Jlemoncmpayuu

Mojenb cuctemMbl OTCUETa, WIUTIOCTpAIMd KMHEMATHYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmionenue naBuxkeHUs Tena, OpPOIIEHHOrO MOJ YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaCHHUS.

Hamnpagiienre CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LIEJIbIO OMPENIENICHUsS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXY ITyTSIMU, IPOHJICHHBIMU TEJIOM 32
IIOCJIEIOBATENbHBIEC PABHBIE IIPOMEKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHUHU C HAYAJIbHOM CKOPOCTHIO, PABHOMW HYIJIIO.

N3ydeHne nBuKeHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHwus Tena, OpOIeHHOT0 TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOCTM  ['anmunes.  IlepBeiii  3akoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cuil. Bropoii 3akon HeroToHa
JUIS. MaTEpUaIbHOW TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHOro Ttirorenusa. Cmia tspkectd. IlepBas kKocmuueckas
CKOpOCTb.

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



Tpenue. Buasl Tpenus (okosi, CKoinbxkeHus:, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIBKEHUS U cuiia TpeHus nokost. KoadpuueHnt tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B KUJKOCTH UJIU rase.

[TocTynaTenpHOE U BpanaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpameHus. I[liedo cuibl. YcimoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIUIUITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne uHepUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxeHue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JiepopMariiu.

HegecoMmocTts. Bec Tena npu yCKOpEeHHOM NTOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHHUS U CKOJIbKCHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHSI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CWJI YNPYTOCTH, BO3HUKAIOLIIUX B NPYKHUHE U
pE3UHOBOM o0pasiie, OT uX AehopMaIiii.

HccnenoBanne ycioBH paBHOBECHS TBEPAOIO Tejla, HMMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec MaTepualibHOM TOUYKH (T€Ja), CHCTEMbBl MAaTEPUAIIbHBIX TOUYEK.
NMiynibe CUITbl M1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MatepuainibHOW TOYkH. Teopema 00 H3MEHEHHU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas SHEPrusl. [TorenumnanbHas SHEPIUs YIIPYTO
nedopmupoBaHHOM  mpykuHbl.  [loTeHImManpHast  SHeprust Teida  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loreHnmanbHble W HENOTCHUMAJIbHBIE  CHJIBL. CBs3p  paboThI
HEMOTEHUNAIIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON SHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHHE: BOLOMET, KOMED,
MPYKUHHBIA TUCTOJIET, JBU)KEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

[lepexo1 MOTEHIMAILHOM SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamophvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPruu
TeJIa Ha IPUMEPE PACTKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MousiekyasipHasi pu3uKa 1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
obocHoBanue. bpoyHoBckoe aBuxenue. [Auddysus. Xapaktep HABUKEHUS U
B3aMMOJICMCTBUSl YACTUI] BelleCTBA. Mojaenu CTpPOEHUsS Ta30B, >XKUAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelei. Macca u
pa3mepsl Mosiekys. KonndectBo BeniectBa. [loctosHHast ABorajpo.

TennmoBoe paBHOBecue. Temmnepatypa u e€ usmepenue. Illkana temneparyp
Lenbcus.

Mogens UEaIbHOTO rasa. OcHoBHOE YpaBHEHHE
MOJIEKYJISIPHOKHHETUYECKON TEOPUH HACAbHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa
KaK Mepa CpelHEell KMHETHMYECKON SHEpruM TEIUIOBOI'O [BMXKEHUS YacTHUIl rasa.
[[Ixama Ttemneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHE MeHaeneeBa—
Knaneiipona. 3akon JlanbToHa. M3omporiecchl B UI€aTbHOM ra3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe mpeacTaBieHrne U30MPOIIECCOB: U30TEpPMa,
n30xopa, n3obapa.

TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BemiecTBa, ¢oTorpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEK YIS PHOTO
B3aUMOJICCTBHUSI.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JABJICHHS ra3a HA CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSAHUS MACAIBHOIO Trasa,
M30MPOLIECCHI.



Vuenuueckuii skcnepumenm, nabopamophvie pabomwi

OrnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEpPEHUI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

NccnenoBanne 3aBUCMMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku
TepMonuHamuueckass cucreMa. BHYTpeHHssI dHEprus TEpPMOAUHAMUYECKOU

CUCTEMBI U CIIOCOObI €€ u3MeHeHusl. KonndecTBo TemioTel U paboTa. BHyTpeHHs s
SHEpPrus  OJHOATOMHOIO  MACAaNbHOrO  ra3za. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSA, U3IyUYeHUE. YJIelIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI pU TETUIONEPEAAYE.

[lonsitue 006 amuabatHoM mporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJIMHAMHUKMA K H3ompoleccam. ['padudeckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh Mpo1iecCoB B IPUPO/IL.

TenmoBble  mamuHbl.  [IpUHIUNBL ~ JEUCTBUST  TEIJIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’HepruM B TEIUIOBBIX MamnHax. KoadduumeHT mnosie3Horo
nevictBus TerioBod MammHbl. [lukn KapHo u ero koaduumeHT mosie3Horo
JEeHCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIBUraTElb
BHYTPEHHETO CTOpaHUsl, ObITOBON XOJOIMUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH pPAaOOThI: BHUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTPAITH).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeJla NPH TEIIONEepeaaye.

OnpiT MO anuabaTHOMYy pAacIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, pEaKTUBHOIO
JBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazogvie nepexoovl

[TapoobOpazoBanue u koHmeHcamnwus. Vcmapenne u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TeEIIOTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

Teépmoe Teno. Kpucramnuueckne u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctawioB. JKuakue kpuctawibl. CoBpeMeHHblE MaTepuanbl. [lmaBnenne wu
KpUcTaJIu3anus. Y ienpHas TemioTa miasiaenus. Cyonumanusi.

VYpaBHeHHE TENJIOBOrO OanaHca.



TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOTYUYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanys KpUCTaJlIOB.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepeHre OTHOCUTENbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JaekTpoguHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYeckuil 3apsia. [IBa Buaa 3IEKTpHUECKUX
3apsiioB. IIpOBOJHUKM, OUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuyHslil 3eKTpUUECKUi 3apsl.
Onekrtpuueckoe 1mone. Hanpsyk€HHOCTh  3ieKkTpuueckoro mnojsd. IIpuHuun
CYNEPHO3ULUN 3JIEKTPUYECKUX MOJeH. JIMHNM HanpsHKEHHOCTH SJIEKTPHYECKOTO
HOJISL.

PaGora cun  osmekrpoctatnueckoro  moina.  [lorennuman.  PasHocthb
noteHuuanoB. [IpoBOAHMKM U JAUDIIEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. DIeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckne YCTPONCTBA M TPAKTUYECKOE MPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKasl 3all[uTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BaHHBIX TEN.

DNEKTPUUECKOE MOJIE 3apPSHKEHHBIX TElL.

IIpoBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JINDNEKTPUKH B DIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMAan
IJTACTHH, PACCTOSTHUS MEXKAY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3mepenune anekTpoEMKOCTH KOHIEHCATOPA.



Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunvlx cpeoax
DIIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS SIIEKTPUUECKOTO TOKA.

Hctounmku Toka. Cmia Toka. [locTOSHHBIN TOK.
Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

OIEKTPUYECKOE CONPOTUBJIEHHUE. YIEIBHOE CONPOTUBICHHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH JDxoyms—Jlenna. MougHOCTb
AIEKTPUYECKOTO TOKA.

ONEeKTpOABWKYIIasl CWJIa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHUKA TOKAa.
3axon Oma /151 OJIHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAsT  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOgHUKH. CoOcTBeHHas u MpUMecHas MPOBOJUMOCTh
noJynpoBoAHUKOB. CBolicTBa p—N-niepexojia. [lonynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DNIEKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA W HECAaMOCTOSATEIIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: amIepMeTp,
BOJILTMETP, pEOCTaT, HWCTOUYHHMKH TOKA, JJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN N0/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTh COINPOTUBJIEHUS MWIMHAPUYECKUX MPOBOJHUKOB OT [IJIUHBI,
IUIOILA/IM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wW3MepeHHe HJIEKTPOABMIKYIIEH CHIbL. KOpOTKOe 3aMbIKaHUE
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psi U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH AHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomer Uzyuenue

CMEILIaHHOTI'O0 COETMHEHUS PE3UCTOPOB.

N3Mmepenune 3JIeKTpOABHKYIIEH CUIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHErO
COIIPOTHUBJICHUSL.

Habnronenue anextpoiusa.



MexnpeamMeTHble CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyllecTBIsETCA C
Y4€TOM COJAEpP)KATEIbHBIX MEKIPEAMETHBIX CBSI3€ C KypcamMH MaTEMaTUKH,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nowsamus, CBA3aHHbIE C M3YYEHHEM METOJIOB HAY4YHOI'O
MO3HAHUA: SIBJICHUE, HAY4YHbIA (aKT, Trumnoresa, (u3nyueckas BEJIWYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelieHWe CHCTEMbl ypaBHEHUH, JHWHEWHas (QyHKIUS,
napabona, runep0osa, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUH:
CHUHYC, KOCUHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPHI M UX MPOCKIIMH Ha OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.

buonoeus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, aAuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEIau, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCUICCTBA, CTPOCHUC aTOMOB U MOJICKYJI, MOJIb
BCUICCTBA, MOJIAPHAA MaccCa, TCIIJIIOBBIC CBOMCTBA TBép)IBIX TCI, )KI/I)IKOCTCﬁ )51
ra3oB, JJICKTPHUYCCKHC CBOMCTBA MCTAJUIOB, JJICKTPOIUTHYCCKAA OIUCCOLUAIINA,
TraJIbBaHHKaA.

l'eoepaghus: BTaXXHOCTH BO3/1yXa, BETPBI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJB30BAHMEM MEXAaHU3MOB,
yu4€T TpeHHs] B TEXHUKE, MOJIIUIHUKN, HCIOJIb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJWIBHHUK, KOHIUIIMOHED, TEXHOIOTUU
MOJIYYCHUSI COBPEMEHHBIX MAaTEpHalioB, B TOM YHCIIE HaHOMAaTepUajoB, U
HAaHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN IPUHTED, AJIEKTpOHArpeBaTeIbHbIC puoopHl,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, FATbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

[TocTtostHHble ~ MarHuThl.  B3auMoaelWCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarauTHOM wuHAYKUMH. lIpuHOMD cyneprno3zuunu
MarHuTHBIX MnoJied. JIMHMKM MarHuTHOW MHAYKUIWUH. KapTWHAa JMHWM MarHUTHOM
WHAYKIIMH MOJISI TOCTOSTHHBIX MarHUTOB.

MarautHOoE TI0N€ TMPOBOJHHMKA C TOKOM. KapThHa nuHUNA WHAYKIHU
MarHuTHOTO TIOJIS JJIMHHOTO MPSMOr0 MPOBOJHHUKA W 3aMKHYTOIO KOJBIIEBOTO
MMPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumonencTBre NpoOBOJHUKOB C
TOKOM.



Cwita Amnepa, €€ MOIYJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HAIIpaBJICHUE. [[BUKEHNE 3apsIKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiiel JlopeHua.

SIBiieHMEe DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BeKkTOpa MAarHUTHOU
WHAYKIUAHA. OJEKTPOABIKYIAS CWia HWHAYKOMU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnexkTpuueckoe moje. OIEKTPOABMXKYIIAS CHIIA HUHAYKIAU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBIE€HHME CAaMOMHIYKUMH. OJEKTPOJABUXKYIIAs CUJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbIC
MAarHMThbl, AJIEKTPOMATHUTHI, DJIEKTPOABUIATENIb, YCKOPUTEIU SIIEMEHTAPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHAYKIMY MAarHUTHOT'O TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHAYKIIUU.

[Ipasuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOJABHXKYIIEH CHUIIbI UHAYKUHUHU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomsi 3ydenune

MAarHUTHOTO IOJIsI KATYIIKH C TOKOM.

HccnenoBanne neUCTBUS IIOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIAH.

Paznen 5. KoneOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KoJ1e0anus
Konebarensnass  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHUSI.
Napmonmnyeckue konebanms. [lepuon, wacrtora, amrmumryaa u (asa kKoimeOaHUH.
[IpyxvHHBIN MasATHUK. MaTeMaTHUYECKUI MasATHUK. YPaBHEHHE TapMOHHYECKUX
konebanuid. [IpeBpailieHre HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.



Konebarenvubiit koHTyp. CBOOOAHBIE SJIEKTPOMAarHUTHbIE KOJeOaHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMH MU
ANEKTPOMAarHUTHeIMU KojeOanusimMu. @Dopmyna TomcoHa. 3akoH coxXpaHEHUs
SHEPruu B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxaroumx KoyieOaHusX. BbIHYXI€HHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeIHy X A€HHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CHHYCOMAQIBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEe 3HAUYEHHWE CHIIbI TOKa U
HaIpPSHKEHUS.

Tpancdopmatop. [IpousBoacTBoO, nepenadya U NOTPEOICHUE SIEKTPUUECKON
SHEPruu. DKOJOTUYECKHE PUCKH MPU MPOU3BOACTBE 3ekTposHepruu. KymbTypa
UCIOJIb30BaHUS DJIEKTPOIHEPTUH B MMOBCEHEBHOM KU3HU.

TexHuuyeckre yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHUE: 3IEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JJMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOAaTeNbHONH CUCTEMBI (TMPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronumx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKAa M HAIPSIKEHUS] OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu 1moCiIEenOBATEIbBHOM COEAUHEHUH PE3UCTOPa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb TUHUY 3JIEKTPONEPEIAUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCMMOCTU TEepUOa MaJbIX KOJeOaHWI Ipy3a HA HUTU OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHnue IEpEMEHHOTO0 TOKa B ILENM M3  MOCIEAOBATENIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbI

MexaHnnueckue BOJHBI, ycioBUsL pacnpocTtpaneHus. llepumoa. CkopocTh
pacrpoCcTpaHeHus U JIuHa BOJIHBI. [lonepednble U Mpoa0IbHbBIE BOJTHBI.
WNuTtepdepenmus n nudpakius MEXaHUIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTpomarautHo# BosHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MpeJIOMJICHUE, MOoJsipu3anus, I1udpakuus,
uHTeppeperuus. CKopocTb 371€KTPOMarHUTHBIX BOJIH.



[[Ikana 37EKTPOMArHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTMKA B TEXHUKE W MEIULMHE, panap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre orpakeHust 1 IpeJIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue uatepdepeniinuu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIUTYIOW U
4aCTOTOU KOJIeOaHU.

UccnenoBanue CBOWCTB AJEKTPOMATHUTHBIX  BOJIH: OTpaXKEHHUE,
pesIoMJICHHE, MOJsIpu3aIus, 1udpakius, nHTepdepeHIIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMoiiMHENHOE pacnpOCTpaHEHHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHne n3o0paxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI IPETOMIICHHS cBeTa. AOCOTIOTHBIN MOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroia moiaHoro
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

Cobwuparomue 151 pacceuBarOllue  JIMH3BL. Tonkas JIVH3A.
DOKyCHOE paCCTOSTHUE U ONTHYECKas CUJIa TOHKOM JuH3bl. [locTpoeHne
M300paKEeHU B COOMPAIOIINX U PACCEHBAIOIIUX JIMH3aX. DOpMyIia TOHKON JTHH3BI.
VBenuueHue, JjaBacMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. UaTepdepennus ceeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOIEHNS MAKCUMYMOB I MUHUMYMOB B HHTEeP()epeHIIMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. {udpakunonnas pemérka. Y cioBue HaOTIOACHUS
[JIaBHBIX ~ MAakCHMYMOB Ipy NaJCHHUHM  MOHOXPOMATHYECKOTO  CBETa
Ha UGPAKIIMOHHYIO PEHIETKY.

[Tonsipuszanms ceera.

TexHnueckne yCTpOUCTBA U MPAKTUYECKOE TPUMEHEHNE: OUKH, JTyTa,
dboToannapar, MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAS
OnTHKa, TU(pakuOHHAs pelETKa, TOJIPOU.



Jlemoncmpayuu

[IpsimonuHEHOE pacIpOCTpAHEHHE, OTPAKEHHUE U MPETOMIICHUE CBETA.
OnTuueckue npuOopskI.

[lonnHOE BHYTpeHHEE OTpakeHne. Mojellb CBETOBOA.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIa, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

Ha6monenue nudpakuuu ceera. Habmonenue

JUCIIEPCUH CBETA.

[lony4yenue cekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

Ha6mronenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHue nokaszaTesns MpeJoMIICHUs CTEKIIA.

Hccnenosanuie cBOWCTB M300paxKeHUI B JIMH3AX.

HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuibl  NPUMEHUMOCTH  Kjaccuyeckod — mexaHuku.  [loctynarsi
CHELMAIbHON TEOPUU OTHOCUTEIbHOCTU: HHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA
B BaKyyMe, IPUHLUIT OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aM€JJICHHE BPEMEHU U COKpAIleHUE
JUIAHBI.

DOHeprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl € SHEPIUEH U UMITYJbCOM PEIIITUBHCTCKOW YacCTHUILbl. DHEPIUs
HOKOSI.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®ortonsl. ®opmyna [Inanka cBsi3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHs

U UMITyJbe (poToHA.

OtkpseiTre u uccienoanue Gpororpdexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dororddexra. YpaBuenue DitHmreriHa st hotodddexra. «KpacHas rpanuma
doToarddexra.

JlaBnenue ceeta. OnbiTer 11. H. JIeGenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE NPHUMEHEHHE: (DOTOIIEMEHT,
dboTogaTunK, coHeUHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3dPeKT HA YCTAHOBKE C IIMHKOBOW TUIACTUHOM.



HccnenoBanue 3aKkoHOB BHENIHETO GpoTodddekTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHUIo 0 -4acTHIL.
[Imanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu rmorsiomieHue
(OTOHOB mNpHU Mepexojie aToMa C OJHOI0 YPOBHS SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOITHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHeyaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOIINE CJIOKHOCTh CTpPOEHHsS dAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompexpeneHuro  cocraBa
paanoakTUBHOTO n3nyueHus. CBoicTBa aibda-, 6eTa-, raMmMa-u3IydeHus.
BnusiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeTpoHa. Hykionnas moxens sapa I'eiizenbepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromsl.

Anbda-pacma. DneKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacna.
IN'amMan3inyuenue. 3aKOH paJJuOaKTUBHOIO pacmaja.

DHeprusi CBSI3M HYKIIOHOB B sifipe. SnepHbie cuibl. JlepexT maccel sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A€EP.

Anepnsiii peaktop. TepmosmepHbiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBBI
SIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIACPHOM SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3mdeckoit KapTUHBI MUPA.

TexHuueckue yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.



Yuenuueckuii IKCnepumMenm, nabopamopHvle pabomul
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paspnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH
Oranel pa3BUTUA acTpoHOMUH. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMUM.

Bun 3Bé3nnoro nHeba. Co3Be3nus, SipKUe 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBIOKCHUE.

ComnHeuyHas cucTema.

Connne. ConHeuHass akTHUBHOCTb. FcTounuk sHeprum ConHua u 3BE3Z.
3BE3bI, UX OCHOBHBIE XapAaKTEpUCTUKHU. JlmarpamMma «CHEKTPAJIbHBIA KJacCc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCIEAOBATCIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3] TJIABHOW MOCJIEA0BATEIbHOCTU. BHYTpEeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoItonuu CoJiHIa U
3BE3J1. DTambl )KU3HHU 3BE3]I.

Muieunbiii [TyTe — Hama I'anmaktuka. [lonmoxenune m aBmwxkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sIpax
rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopust bosboro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJI1a30M C HCIOIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH I ONpeeNIeHuUs MOJOXKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBIL.

Hab6monenus B Teneckomn Jlynsl, uraneT, Mieanoro [lytu.

O600maromnee MOBTOPEeHUE

Ponr ¢w3ukm W acTpoHOMHHM B HSKOHOMHYECKOM, TEXHOJOTHYCCKOM,
COIMAJILHON M 3TUYECKOU cepax NeaTenTbHOCTH YeI0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHON KapTUHE MUPA, POJIb (PU3NYECKON TEOpUH
B (OpPMHPOBAHUM TIPEACTABICHUNA O (PUINYECKON KapTUHE MHpA, MECTO
du3nueckor KapTHHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢usuku 06a30BOro ypoBHsA B 11 Kiacce oCyIecTBIsSETCA C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypCcaMu MaTE€MaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Mescnpeomemnvie nousmusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBICHWE, Hay4HbIM (akT, rumore3a, Quisnueckas BeJIWYWHA, 3aKOH,
Teopusi, HAOII0IEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: peumieHHE CHUCTEMbl yPaBHEHUW, TPUTOHOMETPUUYECKHUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPJHMHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMH, NpPU3HAKH TMOJI00US TPEYroJbHUKOB,
ompeiesieHne MIoNaau IOCKUX GUryp u oobEmMa Ted.

buonoeus: »nextpudeckue SBICHUS B KUBOW Mpupojie, KoyieOaTelbHbIe
JIBUKECHUS B )KUBOM MPUPOJE, ONITUYECKUE SABJICHUS B JKMBOW MPUPOJE, IEUCTBUE
paauaIuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTALUIMUECKAS] CTPYKTypa TBEPBIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKOW PEIIETKU, CHEKTPabHBIN
aHaus.

l'eoepagpus;  MarHUTHBIE TIONFOCA 3€MJIM, 3QJIEKH MArHUTHBIX PV,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, MTPEACKA3aHUE 3EMJIICTPSICCHUIA.

Texnonocusi: JWHUW DJIEKTpOIEpead, TEHEpaTop TMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHIYKIMOHHAs I€4Yb, pajaap, PaauoONpPUEMHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-medb, MpOEKIIMOHHBIN amnmapaTr, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudebHOro mpeamera «Dusmkay Ha ypOBHE CpEIHETO OOIIETOo
oOpa3zoBaHusi (0a30BbIA YPOBEHB) JOJKHO O0ECHEUYUTH JOCTUKEHHE CJICITYIOIIHUX
JUYHOCTHBIX, METAINIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTECIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3ysIbTaThl OCBOCHUS y4eOHOTo mpeamera «DHU3uKay JTOJIKHBI
OTpaXkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
C(OPMHPOBAHHOW BHYTPEHHEH MO3UIMENH JIMYHOCTH, CHUCTEMON I[IEHHOCTHBIX
OpDHCHTAIlMi, TO3UTHBHBIX BHYTPCHHHX  YOCKICHHN, COOTBETCTBYIOIIUX
TPAJMIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIEeCTBA, PACHIMPCHUE XHU3HCHHOTO
OIbITA W OIBITA JEATSIBHOCTH B MPOLECCE pPeau3allii OCHOBHBIX HAIPABIICHHIA
BOCITUTATEJIBHOM JIEATCIILHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTH TPAKIAAHCKOHN MO3UIMH 00YUYAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO0 YJCHAa POCCHUICKOrO OOIIECTBa; MPHUHITHE TPATUIIMOHHBIX
O0IIEYeIOBEYECKUX ~ T'YMaHUCTHYECKHX W JIEMOKPATHYECKMX  IIEHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JACATEIILHOCTh B MHTEPECaX TPaXKIaHCKOTO
o0IecTBa, y4acTBOBaTh B CaMOYIPABICHUU B 00pa30BaTENBLHON OpraHM3alliH;

yMEHHE B3aUMOJICHCTBOBATh C COIIMATEHBIMU HHCTUTYTAMH B COOTBETCTBUH C
X (QYHKIHMSIMU M Ha3HAYCHHWEM; FOTOBHOCTh K T'yMaHHTapHOW U

BOJIOHTEPCKOH  NEATENbHOCTH; 2) MATPHOTHYECKOTo

BOCIIMTAHUA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPaXI1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA; LEHHOCTHOE OTHONIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM,
JTOCTHKECHUSM

POCCUHCKUX YYEHBIX B 007aCTH (DM3WKU M TEXHUKH; 3) AyXOBHO-HPABCTBEHHOTO
BOCHUTAHMUA: CPOPMHUPOBAHHOCTHL HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEACHUS;  CIIOCOOHOCTh OILIGHUBATh CHUTYAIlMI0 W TPHUHUMATh OCO3HAHHBIC
pElIeHs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH, B TOM
quclie B JEATEIBHOCTH YYEHOTO; OCO3HAHWE JIMYHOTO BKIJIAJa B MOCTPOCHHUE
YCTOHYHMBOTO OyIymero; 4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHNE K MHUPY, BKITI0Uas SCTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) TpyaoBoro BOCHHMTAHHSI: HWHTEPEC K  Pa3IUYHBIM  cdepam

mpo(ecCHOHaTBHOM NEeITeTLHOCTH, B TOM



YUCJI€ CBA3AHHBIM C (PU3UKON U TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,
TOTOBHOCTh M CHOCOOHOCTh K 00OPa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(GU3UKU HA IPOTSHKEHUH BCEH JKU3HU; 6)
IKOJIOTNY€CKOT0 BOCTIMTAHUSA:
c(hOpMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYPhI, OCOZHAHUE TJI00ATBLHOTO
XapaKTepa dKOJOTHYECKUX MPOoOJieM; IUIAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUIMA
B OKpY>Kalollel cpejie Ha OCHOBE
3HaHUS 1eJied YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUYECTBA;  pACUIMPEHUE OIbITa
NEeATeIbHOCTH YKOJIOTUUECKON HAIMPaBJIEHHOCTH HA
OCHOBE MMEIOIIUXCS 3HAHUH 10 Bu3nKe; 7)
HEHHOCTH HAYYHOT'0 MO3HAHMS:
c(hopMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3MUECKON HAyKH; OCO3HAHHUE IIEHHOCTH HAy4YHOU
NeSATeNIbHOCTH, TOTOBHOCTH B TIpollecce U3y4deHUs (U3UKU OCYIIECTBIATH
IIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICSITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/ibHBIE YHUBEpPCAJIbHBIE YUeOHbIe HeiicTBUA ba3oBbie
JOrH4ecKHue JefcTBUA:

CaMOCTOSATEIbHO  (OPMYJIHMpPOBATH W aKTyalM3upoBaTh  MpodiieMy,
paccMaTtpuBaTh €€ BCECTOPOHHE;  ONPEAENATh LENIH AEATEIbHOCTH, 3a1aBaTh
napamMeTpbl U KpUTEPUHU UX
JOCTH>KEHUS; BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTHUBOPEYMS] B PACCMATPUBAEMBIX
bu3uvecKuX SBICHUSX; pa3pabaThiBaTh IUIAaH PEIICHUS MPOOJeMbl C Y4ETOM
aHaJIM3a UMEIOIINXCS
MaTepuajgbHbIX M HEMAaTEepUaAJIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHUBBHI B

JEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
LEeJIAM, OLIEHMBATh PUCKUA NOCIEACTBUM JAEATEIIBHOCTH;  KOOPIAMHUPOBATH U

BBITIONHSATH PabOTy B YCIOBHUSIX PEajIbHOTO,

BUPTYaIbHOTO ¥  KOMOWHHUPOBAaHHOTO  B3aWMOJCHCTBHUS;,  pa3BUBATh

KpPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciieaoBaTeIbCKHe 1eCTBHUA .
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOYEBBIMHU MTOHATUSIMH U METOJIaMHU
buznuecKon HAyKu;
BJIaJICTh HABBIKAMHM y4EOHO-UCCIIEIOBATEIBCKON 1 MPOCKTHOU JIEATEILHOCTH
B 00J1acTH (DU3HKU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB pelIeHHs 3ajad (U3UUYECKOTO COJEep)KaHUsA, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHWS; BJAJACTh BHUJAMH JESITEIBHOCTA MO TOJYYEHUIO HOBOTO



3HAHWSI, €T0 WHTEPIPETAlNH, MPeoOpa30BaHUIO W TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CUTYyalUsX, B TOM YHUCJIC TIPH CO3JAaHUM y4EeOHBIX MPOEKTOB B 00JIACTH
(GU3HUKYU; BBISBIATH MPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTYaJU3UpPOBATh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelIeHUs, HAXOIUTh apTyMEHTHI IS JOKa3aTeIbCTBa
CBOMX YTBEP)KIEHUM, 3a7]aBaTh TapaMeTPbl M KPUTCPUU PEIICHUS; aHAIM3UPOBAThH
MOJIYYCHHBIC B XOJI€ PCIICHUS 3aJladydl pPe3ynbTaThl, KPUTHUYCCKH OIICHHBATH WX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MEHECHHWE B HOBBIX YCJIOBHSX; CTaBUTh H
dbopmynupoBaTh COOCTBEHHBIC 3a/1a4u B 00pa30BaTeIbHON

JEATENBHOCTH, B TOM YHCIE TPH HM3YYCHHHM (PU3UKH; JTaBaTh OICHKY HOBBIM

CUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OTBIT; YMETh IMEPEHOCUTH 3HAHUS 110

(GU3HKE B IPAKTHICCKYIO 00J1aCTh
KU3HEIEATEILHOCTH, YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

00J1acTeil; BBIIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAITBHBIC TTOIXO0/IbI

Y PCIICHUS;, CTaBHTh MPOOJIEMBI U 3a]a4H, JTOTYCKAIOITHE

aNbTEPHATUBHBIC PCIICHHUSI.

Pab6ora ¢ undgopmanmeii:

BJIaJICTh HaBBIKAMU TIOJyYCHHS MH(POpMANnu (HU3UIECKOTO COJCPKAHHUS U3
HUCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIISITh IIOWCK, aHaJM3,
CUCTEMAaTH3alMI0 W WHTEPIIPETAIMi0O WH(OpPMAIMU pa3IMYHBIX BHIOB U (GopM
NpEeJICTABIICHUs; OILIEHUBATh JOCTOBEPHOCTh HH(OpMaIUK; UCIIOJIb30BaTh
cpenctBa MHGOPMAIMOHHBIX M KOMMYHHMKAIMOHHBIX TEXHOJIOTHMI B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3AI[MOHHBIX 3a7a4 C COOJIOJEHUEM
TpeOOBaHUN IPTOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeHus,
IPABOBBIX M 3TUYECKUX HOPM, HOpM HH(OPMAIIMOHHOW O€30MacHOCTH; CO37aBaTh
TEKCTBI (PU3UUECKOTO COAEPIKAHUS B PA3IMYHBIX (hopMaTax C
y4€TOM Ha3HA4YCHHs MH(OpPMAIUU U TEIEBOM ayIUTOPHH, BEIOMpAs ONMTUMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHSA:
OCYIICCTBIISITh OOIIEHWE Ha Yypokax (U3MKK © BO BHE-YPOUHOU
NEATENbHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallMi ©  CMST4aTh
KOH(MIUKTBI; pa3BEPHYTO © JIOTUYHO M3Jaratb CBOIO TOYKY 3pEHHS C
VCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB; MOHUMATh W HCHOJIB30BATh IPEMMYIIECTBA KOMAHAHOM U
VHIUBHAYaTbHOU
paboThI; BEIOMPATh TEMATUKY U METOJIBI COBMECTHBIX JCHCTBUH C YUETOM OOIIHX
MHTEPECOB U BO3MOXHOCTEH Ka)KJIOrO 4YJI€HAa KOJUIEKTHBA;, MPUHUMATh UEIU
COBMECTHOM JIESITEIbBHOCTH, OPraHW30BbIBATh U KOOPAMHHUPOBATH JACHUCTBUS MO €€
JOCTMKEHUIO: COCTABIIATH IUJIAH JCUCTBUM, pACIPENETATh POIU ¢ YYETOM MHEHUN



YYaCTHHUKOB, 00CYX/JaTh Pe3yJbTaThl COBMECTHOM pabOThI; OIEHMBATh KAaueCTBO

CBOEr0 BKJIAJa U KAKJIOI0 YYaCTHUKA KOMAaH/IbI B

oOlui pe3yapTaT Mo pa3padOTaHHBIM KPUTEPUSIM; MpeAJiaraTh HOBBIE MPOEKTHI,
OLICHUBATh UJIEU C TIO3ULIUA HOBU3HBI,

OPUTMHAJIBHOCTH, NPAKTUYECKON 3HAYMMOCTH; OCYILECTBIIATh ITO3UTUBHOE
CTPATETUYECKOE NOBEJEHNE B PA3IMYHBIX

CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIC YHUBepcabHbIe y4eOHbIe AecTBUsE CaMoopraHusanms:
CaMOCTOSITEJILHO OCYILECTBIIATh IIO3HABATENbHYIO NEATEIBHOCTh B 00JACTH
(GU3MKH W acCTPOHOMHH, BBISBISATH MPOOJIEMbI, CTaBUTh M (OPMYIUPOBATH
COOCTBEHHBIE 33J]a4M; CAMOCTOSITEIbHO COCTABIIATH IJIaH PEUICHUS! PacUETHBIX U
KayeCTBEHHBIX 3a/1ay, IUIAaH BBIMIOJHEHUSI MNPAKTHUECKOW paboThl ¢ y4€ToM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MpPEANOYTeHUH; JaBaTh
OLIECHKY HOBBIM CHUTYallUsIM;
pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHI;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHHE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(OpMUPOBAHUIO U MPOSIBICHUIO IPYAUIIUU B 00JIaCTH

(GU3MKH, TOCTOSTHHO TIOBBIIIATH CBOH 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:
JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, BHOCUTH KOPPEKTHBBI B JACSITEIHLHOCTD,
OILIEHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISIM;

BIAJIETh  HABBIKAMHU  TIO3HABATEIBHOW  pe(ICKCUM  KaK  OCO3HAHWS
COBEpIIAEMBIX JEHCTBU M MBICIUTEIBHBIX IPOIECCOB, HMX pPE3YyIbTaTOB U
OCHOBAHMU;

UCTIOJIH30BaTh MPUEMBI PEQIICKCHH TS OIICHKH CUTYaIllH, BHIOOpa BEPHOTO
pCIIIeHUS; yMETh OIICHHBATh PUCKH U CBOCBPEMEHHO IMTPUHUMATD PEIICHUS 110 UX
CHIDKEHUIO; IPUHUMATh MOTHBBI M apTyMEHTHI IPYTHX IIPH aHAIHM3E PE3yJIbTaTOB
JESTENBbHOCTH; TMPUHUMATH ce0s, MOHMMAas CBOM HEJOCTATKHM M JIOCTOMHCTBA;
NPUHAMATh MOTHBBI W apPryMEHTHl JAPYrUX TMPU aHAIW3EC Pe3yJbTaToOB
JeSTENBHOCTH; MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTmkeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe i1 YPOBHS CpeaHero ooOmero o0pa3oBaHUs y OO0ydYarOIMIMUXCS
COBEPIIIEHCTBYETCS AMOIMOHATLHBIH WHTEJUICKT, TIPe/IIOJIaTr AFOIIHN i
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKIIFOUAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATIBLHOE
COCTOSTHUE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHATBLHOU CEpHI,
OBITh YBEpPEHHBIM B ce0€; CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOIIb,
YyMEHHE TPUHUMATH OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTH



aJanTHPOBAThCA K 3MOLMOHAIbHBIM MU3MEHEHMSIM WU MPOSBIATH TMOKOCTH, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEM MOTHBALMH, BKJIIOYAIOLIEH CTPEMIICHHE K
JOCTHKEHUIO 1IENHU U yCIEXY, ONTUMHU3M, MHULMATUBHOCTh, YMEHUE JIEHCTBOBAThH
MCXOJSl U3 CBOMX BO3MOXHOCTEH; AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh NOHUMATh
OMOLMOHAIBHOE COCTOSIHWE JPYTUMX, YYUTBIBATH €ro NPH OCYIIECTBICHUU
oOLIeHus1, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO; COIIMAIBHBIX HABBIKOB,
BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS

C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeameTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpPUMEpPax pojb U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW JEATCIbHOCTU JIIOJICH; YYHUTHIBATh TPAHMIIBI
OPUMEHEHMs] HM3YYCHHBIX  (U3WYECKUX  MOJeNiel: MarepuaibHas  TOYKa,
MHEpLMAJIbHAsE CUCTeMa OTcu€ra, aOCONIOTHO TBEPAOE TeNo, WealbHBIA Tras,
MOJICJI CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA DJICKTPUUCCKUIN
3aps]l pH petieHuu GU3NUecKuX 3aj1ay;

pacno3HaBaTh (pU3NYECKUe SBJICHUS (MPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHN:  pPAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEMHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHue TeJ, IABMKEHUE 10 OKPYKHOCTH, HHEPIUS,
B3auMoeicTBre Tel, Tuddy3us, OpoyHOBCKOE IBIKECHHUE, CTPOCHHUE KHIKOCTEH 1
TBEPABIX TeJ, U3MEHEHHE 00bEMa TeN MpU HarpeBaHUM (OXJIKICHUU), TEIIOBOE
paBHOBECHE, WCIMApeHUe, KOHJACHCAIMs, TUIABJIEHWEe, KPUCTAUIU3AIMs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JIaBJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBsSI3b MEXKAYy IapaMeTpaMH COCTOSIHUSI Tra3a B  HM30IpOIEccax,
ANEKTpU3alus Tell, B3aUMOACHCTBHE 3apsOB; OINUCHIBATH MEXAHHYECKOE
JBUKEHUE, UCTIONB3Ys (DU3NYECKUE BEIMYHMHBI: KOOPJIWHATA, MYyTh, IEPEMEIICHHE,
CKOPOCTb, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC Tella, KHHETHYEeCKasi SHEprus,
MOTCHIIMAJIbHAST DHEPTHsI, MEXaHW4YeCKasi paboTa, MeXaHMYeCKas MOIIHOCTD; TPH
OMHMCAHWH TPABHIHBHO TPAKTOBATh (DU3UUECKUN CMBICT HCTOIB3YEMbIX BEIWYMH,
uX O0OO3HAYCHHWS W €IWHUIIBI, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
¢uznyueckyr0o BEIWYMHY C JAPYTMMH BEJIWYWHAMU, OMUCHIBATH HM3YYCHHBIC
TEIJIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUS, UCTIONB3YSl (PU3UUECKUE BEJIMUHUHBI:
JABJICHUE Tra3a, TEeMIIepaTypa, CpPEeIHss] KUHETUYECKas JHEPrus XaoTHUYECKOIo
JBIKEHHUSI MOJIEKYJ, CpEAHEKBaApaTHUUHAsi CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TEIJIOThI, BHYTPEHHSIA 3HEPrusi, padora raza, Ko3QQUIMEHT MOJIE3HOr0 JACHCTBUS



TEIJIOBOTO JIBUTATENS; MIPU OMKMCAHUU MPABUILHO TPAKTOBATh (PU3MUECKUN CMBICH
WCIIOIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUs] U EIUHUIIBI, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEJIMYMHY C JPYTUMU BEJIUYMHAM;
ONUCHIBATh HM3YUYEHHBIE HJIEKTPUYECKUE CBOMCTBA BEIIECTBA M AJIECKTPUUYECKHUE
SABJICHUS! (TPOLIECCHI), UCTIONB3Ysl (DU3UUECKUE BEIUYMHBI: AJICKTPUUCCKUI 3apsi,
AJEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJs, NOTEHIHUA, Pa3HOCTh MOTEHIIMAIOB;
MpU  OINUCAHUM TMPABWIBHO TPAKTOBATH (DUIUYECKUH CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, MX OO0O3HAUCHUsS] W EIUHHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOILINE
JAHHYI0 (PU3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYMHAMU; aHAJIU3UPOBATH
dbu3uYecKre MPOIECChl U SBICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U TMPUHITUIIBL:
3ak0oH BcemupHoro tsarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOW SHEPruH, 3aKOH COXPAHECHUS WMMITYJIbCa, MPUHIUI CYyNEPHO3UIIUH
CUJI, TPUHIIUII PABHOIPABUs WHEPIUATBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEU
KMHETUYECKOM DHEPruM TEIJIOBOIO JBWIKEHHUSI MOJEKYl C  aOCOJIIOTHOU
TEMIIEpAaTypo,  TEpPBbIMH  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAXKEHUE M YCIOBUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTU; OOBSICHATH OCHOBHBIC MPHUHIUIIBI JICUCTBUS MAIIWH,
npuOOpOB M TEXHUUYECKUX YCTPOWCTB;, pasziuyaTh YyCIOBUS HX O€30MacHOro
UCIIOJIb30BAHUSI B TIOBCEAHEBHOM IKU3HU; BBIIIOJIHATh SKCIEPUMEHTHI IO
UCCJIEIOBAaHUIO (PU3NYECKUX SIBIICHUN U

IPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpPU STOM
dopmynupoBaTh mpoOiemMy/3ajady W TUIOTE3y Y4YeOHOro SKCIEpUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(dbopMynHpoBaTH BBIBOJBI; OCYIIECTBISITh MPSAMbIE U KOCBEHHBIE HW3MEPECHHUS
(bU3UYECKUX BEIWYUH, TP 3TOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHS H
UCIIOJIb30BATh ~ W3BECTHBIE  METOJBl  OLIEHKM MOTPEIIHOCTEN  HM3MEpPEHHIL;
MCCJIeI0BATh 3aBUCUMOCTH MEXY (U3MUESCKUMU BETHUUHAMH C

WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, MNPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
¢buKcupoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJe TaOMUIl U TpaduKOB, JenaTh BHIBOABI MO pe3yJbTaTaM HCCIEIOBAHMUS;
coOmoaTh TpaBWwiia O€30MAacCHOTO TpyJda MpH TMPOBEJACHUU HCCIECIOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
o0OpyZOBaHMS; pemaTh pacy€éTHBIC 3aJa4d C SIBHO 3aJaHHOW (U3HUECKOU
MOJICNIbI0, HWCIIONB3Ysl (PU3MUYECKHE 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHAIM3a
yCJIOBUSL 3aJauyd BBIOMpPATh (U3UYECKYIO MOJENb, BBIICIATh (PU3HUECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHUs, MPOBOJUTh PACUYETHI U
OLICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HA4YCHUS (DU3UYECKOW BEJIIMYUHBI; PElIaTh
KaueCTBEHHbIC 3aJayM: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYUBYIO IEMOYKY



paccyXJIeHuil ¢ Omopoi Ha M3y4YeHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SBJICHHUSI;

UCIIOJIb30BaTh  MpPU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTMH AJI1 TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALUN
U MPEACTaBIICHUs YYEOHOU M Hay4HO-NOMYJAPHON MH(pOpMAIMK, MOJyYEHHON U3
pPa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHATU3UPOBAThH MOIYYaeMyt0 HH(OPMAIIHIO;
MPUBOJIUTH MIPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpPA, B pa3BUTHE
TEXHUKA W TEXHOJOTWW; MCIOJIb30BaTh TEOPETHUUYECKUE 3HAHMS N0 (PUBHUKE B
MOBCEIHEBHON KU3HM JJIg oOOecreueHus: OE30MacHOCTU MpU OOpalleHuu ¢
npuOopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, [JIsi COXpPAHEHHUS 3J10pOBbS U
COOJII0JIEHUSI HOPM 3KOJIOTMUECKOI0 MOBEJIEHUS B OKpYKaloulel cpene; padboTarh B
IpyNIe C BBIMOJIHEHUEM PA3IMYHbBIX COLUMATIBHBIX POJIei,

IUIAHUPOBATh PabOTy TPYMIMbl, PAUOHAIBHO pacCHpelesiTh OOS3aHHOCTH U
IUTAHUPOBATH JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYaIUsX, aJ€KBATHO OLIEHUBATh
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenust B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojb U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW IEATENBHOCTU JIIOJEH, IEJOCTHOCTh M €IMHCTBO
¢uznuecko KapTUHBI MHpPA; YYUTHIBATH TPAHUIBI TMPUMEHEHUS WU3YYCHHBIX
buznueckux MojeNel: TOYEUYHBIA AIEKTPUUECKUN 3apsii, Jyd CBETa, TOUYCUHBIN
UCTOYHUK CBETa, SiZIEPHAsI MOJIEIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SiAjpa MpH
permieHn (pU3MYECKUX 3a/]ad; pacro3HaBaTh (U3UUECKUE SIBICHUS (IIPOIECCHI) U
OOBSCHATh MX Ha OCHOBE 3aKOHOB OJJIEKTPOJUHAMUKH W KBAaHTOBOW (PU3UKHU:
AIIEKTpUYECKass MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE
JEUCTBUSL TOKA, B3aMMOJICWCTBHE MAarHUTOB, OJJIEKTPOMArHUTHAS WHIYKIUSA,
JNEUCTBHE MAarHUTHOTO TOJiE Ha MPOBOJAHUK C TOKOM M JABWXKYIIHKCS 3apsii,
AJIIEKTPOMArHUTHbIE KOJ€OaHWsT W BOJHBI, MPSMOJMHEHMHOE PacIpOCTpaHEHUE
CBETa, OTPAKEHUE, MpPETOMIICHHE, MHTephepeHIus, TUPpaKkIus U MOISIpU3aIIsI
cBeTa, aucnepcus cBera, ¢otodnekrpuueckuii 3¢dext (pororddekr), cBeToBOE
JABJICHUE, BO3HUKHOBEHUE JIMHEIYATOr0 CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs
U UCKYCCTBEHHasl paJlMOAKTHUBHOCTB; OMHCHIBATh M3YUYEHHbIE CBOWCTBA BEIECTBA
(37IeKTpUYECKHEe, MAarHuTHbIE, ONTHYECKUE, DIECKTPUUECKYI0 IMPOBOJUMOCTH
pPa3IUYHBIX CpeA) U DIECKTPOMATHUTHBIE SBJICHUS (IIPOLECCHI), HUCIOIB3YS
dusnueckre BETUYMHBI: DJIICKTPUYECKUM 3apsll, CHIa TOKa, DIEKTPUIECKOE
HanpsbKeHHE,  DJIEKTPUYECKOE  CONMPOTHUBJIIEHUE,  Pa3HOCTh  MOTEHIMAJIOB,
ANEKTPOJABUAKYINAsT Ccujia, paboTa TOKA, MHAYKIMS MAarHUTHOTO TMOJis, CHJIa
Awmrnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTYILIKU, SHEPrUsl JJIEKTPUUYECKOrO U



MarHUTHOTO TIOJIEH, TEPHOJ M YacTOoTa KoJeOaHWil B KOJeOaTeIIbHOM KOHTYpE,
3apsA M CWia TOKa B MPOIECCE TAPMOHMYECKUX AIEKTPOMArHUTHBIX KOJICOaHMIA,
(GOKyCHOE pacCTOSHUE M ONTHYECKas CWJIA JIMH3BI, MPU OMUCAHWUU TPABUIHHO
TPAKTOBaTh (U3MYECKUH CMBICI HCIIONB3YEMBIX BEIWYHMH, WX OOO3HAUCHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE TaHHYIO (PU3HUYECKYIO BETUIUHY C
JIPYTHMH BEIMYNHAMH,

ONKMCHIBATh H3YYCHHBIC KBAaHTOBBIC SBJICHUS W TIPOIECCHI, HCIIOIB3YS
(¢u3HUeCKre BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
JacToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IMEPUO.T TOJypaciaa, SHEPTHUSI CBI3U
aTOMHBIX SJEp, TpPH ONHWCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CIMHHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3WYECKYH0 BEIMYUHY C JPYTHMH BEJIWYUHAMU,
BBIUMCIISATh 3HAYCHHWE (U3MYCCKOW BEJIMYMHBI; aHAJU3HPOBATHh (PU3NUYECKUC
IIPOIIECCHI U SIBJICHUS, MCIIOIBb3Ysl (PU3NYECKUE 3aKOHBI U MPUHIUIIBL: 3akoH OMma,
3aKOHBI TIOCIIEOBATEIIBHOTO U MApPaUICILHOTO COCIMHCHUS MPOBOJHUKOB, 3aKOH
Jbxoyns—JIenna, 3aKOH 3JCKTPOMAarHUTHOW WHAYKIIMH, 3aKOH MPSAMOJIMHEHHOTO
pacnpoCTpaHCHHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETA,
ypaBHCHHME OiHIITeHHA 1 GoTod(d(PeKTa, 3aKOH COXpaHCHUS DHEPTUH, 3aKOH
COXpAaHCHHUS HMMITYJbCa, 3aKOH COXPAHCHHS JJICKTPHUYECKOTO 3apsjia, 3aKoH
COXpaHEHHS] MAacCOBOI'0 YMCIa, MOCTYyIaThl bopa, 3aKOH paanoakTUBHOTO paclaja,
OpU 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKoe
BBIp@KEHWE U YyCIOBUA (TpaHUIBl, OOJACTH) NPUMEHUMOCTH;, OINpPEaesiTh
HaIpaBJICHUE BEKTOPA MHIYKIIMKA MarHUTHOTO TOJISl TPOBOJHUKA

C TOKOM, CUJIbl AMriepa u cuiibl JIOpeHIia; CTpOUTh U OMUCKIBATh U300pakeHue,
CO3/1aBaEMO€ TIOCKUM 3€pKaJioM,

TOHKOM JINH30M; BBIMOJIHATH IKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UUECKUX
SIBJICHUU U

IPOIIECCOB C HCIOJIb30BAaHMEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W THUIOTE3y Yy4eOHOTO SKCIEePHMEHTA,
coOupaTh YCTaHOBKY W3 TMPEJIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT W
(GbopMynHpOBaTH BBIBOJBI; OCYIIECTBISITH TPSIMbIE U KOCBEHHBIE HW3MEPECHHUS
(du3nUecKnX BEIUYHH, MIPU STOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHHS U
UCIIOJIb30BaTh ~ W3BECTHBIC  METOIBI  OLEHKH TIOTPEIIHOCTEH  W3MEpPEHMIA,
MCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKHX BEIIMYUH C HCIOJIb30BAHUEM TMPSIMBIX
M3MEpPEHU: TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TaOIUI] M TPadUKOB,
JIeNaTh BBIBOJIBI IO PE3YJIHTATaM MCCIICIOBAHUS; COOIOAATh MpaBwiia 0€301MacHOTO
TpyJa TpH TPOBEICHUM WCCICIOBAHUNH B paMKax ydeOHOTO HKCIIEPUMEHTA,
y49e0HO-UCCIICIOBATEICKON M TPOSKTHOW JEATENHHOCTH C HCIOJBb30BAaHUEM
U3MEPUTEITHHBIX YCTPOUCTB U JTA0OPATOPHOTO 00OPYIOBAHUS; PEIIaTh PACUETHHIS
3aJ1au¥ C SBHO 33JIaHHON (DM3UYECKON MOJIEIBIO, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U



MPUHIIUIIBL, HA OCHOBE aHaJIM3a yCJIOBUA 3aJa4d BBIOMPATh (PU3HYECKYIO MOJIENb,
BBIICNIATh (PU3MYECKHUE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMBIE Il €€ pelIeHus,
IIPOBOJUTh PAacu€Tbl M OLEHMBATh PEAIBHOCTh IOJYYEHHOTO 3HAYCHUS
(u3HUecKOl BEIMUMHBI; PEIIaTh KAYECTBEHHBIE 3a/1a4d: BHICTPAUBATh JIOTMYECKHU
HENIPOTUBOPEUYUBYIO LIENMOYKY PACCYKACHUN C ONOPOM HAa HM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHbIE TEXHOJIOTMH JJIA TOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALUU
U TMIPEACTaBIICHUs YYeOHON M HayYHO-NOMYJApHON MH(GOpMAIMK, MOJyYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;
OOBSACHATh NMPUHLMIBI JIEUCTBUS MAaIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pasznuyarh ycloBUs MX O€30MacCHOr0 MCHOJb30BaHMS B TIOBCEIHEBHOM KHU3HU;
OPUBOJIUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKA U TEXHOJIOTUI; HMCIOJb30BaTh TEOPETUYECKHWE 3HAHUS MO (U3UKE B
IOBCETHEBHOM KU3HM 1 o0ecnedeHuss OE€30MacHOCTH IpU  OOpalleHuu ¢
npuOopaMu MU TEXHUYECKUMHU YCTPOMCTBAMH, [JIsi COXPAHEHHsS 3J0pPOBbS U
COOJIIO/IEHNS] HOPM 3KOJIOTMUECKOT0 TIOBEIEHUS B OKpYXKalollel cpese; paboTath B
IpynIe C BBINOJIHEHUEM PA3JIMYHBIX COIMATBHBIX pOJIEH, MIaHUPOBATh pPadbOTy
IpYIIbI, PAMOHATIBHO paclpeesiaTh 00sI3aHHOCTH M IUIAHUPOBATh JESATENbHOCTD
B HECTAHJAPTHBIX CUTyalusAX, aJCKBATHO OLEHMUBATH BKIAJ KaXIOIO U3
YYaCTHHUKOB IPYIIIbI B pEIICHUE PAcCCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossie)
Ne n/m o0pasoBaTeJbHbIC
NMPOrpaMmblI Kontpoabubie | IlpakTnueckue
Bcero pecypchl
padoThI padoThI
Paznea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kutematnka 5 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Apsamia / https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Uroro no pazgeny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
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OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnuorexa [JOK
31 TEOpUU 9 https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
3.2 OCHOBEI TEPMOHHAMHKH 10 https://m.eds00.ru/7f41bf72
ArperatHble COCTOSIHHS BELIECTBA. bubnnorexa [JOK
3.3 ®a30BbIE IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6mmoreka [IOK
4.1 OnexTpocTaTHka 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN 351eKTpUYecKuil TOK. Toku B bubmuorexa [JOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposeie)
Ne i/ o0pasoBaTeJbHbIC
NPorpamMmbl Kontpoabubie | IlpakTuueckue
Bcero pecypchl
padoTsbI padoTsbI
Paznen 1. DJIEKTPOJIUHAMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHast bubnuoreka [JOK
11 WHTYKITAS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Pa3nen 2. KOJIEBAHUA U BOJIHBI
MexaHn4ecKue U JIEKTPOMArHuTHHIC bubmuoreka [JOK
21 Kosie0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4ecKue U JIEKTPOMArHuTHHIC bubmuoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBbHOCTH
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OcHOBBI crielUaIbHOM TEOPUHU bubnuorexa [JOK
3.1 OTHOCHUTEIBHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
5 bubmmoreka [{OK
4.1 DJeMEHTHI KBAHTOBOM OIITHKHU 6 hitps://m.eds00.ru/7f41c97¢
bu6moreka [IOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97¢
bu6moreka [IOK
4.3 ATOMHOE /PO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE
bubnnoreka
4 [HOK

6.1 O6o06mmaroriee NTOBTOPEHHE

https://m.edsoo.ru/7f41c97c
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PesepBHOE Bpems
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne I[aTa u“q’pOBbIe
T
n/n ema ypoka B KonTpoabneie | IIpakTuveckne | uszyueHus 00pazoBaTe/bHbIe
cero
paboThI paboThbI pecypebt
®uzuka —  Hayka O

1 npupoae. Hayunsie meTobI 1 bubnuorexa [JOK
MO3HAHUS OKpYKaIOIIEero https://m.edsoo.ru/ff0c32e2
MHupa
Porp u  wmecro  ¢usukum B

OPMHUPOBAHUU COBPEMEHHOM
2 I(fap HOI;I KapTHUHBI MpI/I a B 1 bubmorera [JOK
i @p pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NesITebHOCTU
monei
Mexanuyeckoe JIBUKCHHUE.

3 OTHOCHUTENBHOCTh ~ MEXaHHUYECKOIO . Bu6suorexa [JOK
ABVOKCHUAL. Ilepememenme, https://m.edso0.ru/ff0c3508
CKOPOCTh, YCKOpEHHUE

HOE bubmuoreka [JOK
4 JIBIDKCHHE 1 https://m.edsoo.ru/ff0c3620
HOE bubnuoreka [JOK

5 JBUKCHUE 1 https://m.edsoo.ru/ff0c372e
CBoOomHoe — maaeHue.  YCKOpEHH bubnunoreka [JOK

6 CBOOOJHOTO MaICHUS 1 https://m.edsoo.ru/ff0c39cc
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KpuBosmHeliHOE 1BUXKEHNUE.

7 JIBr>keHHre MaTepuaabHONU TOYKH MO bubmorexa [IOK
OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 [IpuHuun oTHOCKUTENbHOCTH ["anuest. bubnuorexa [JOK
HNuepumanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
IIepssiit 3ak0oH HproToHA
9 bu6moreka [IOK
https://m.edsoo.ru/ff0c3be8
TOYKH
3axoH HprotoHa mis bu6mmoreka [IOK
10 MaTepHaTbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH  BCEMHUPHOTO  TATOTEHUS.
11 Cua TSDKECTH. ITepBast bubmoreka [IOK
KOCMUYECKas CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduunenr tpenus.
13 Cuiia CONPOTHBIICHUSI TIPU BUIKCHHUH Brbmmotexa LIOK
Tena B KUIKOCTH WM Ta3e https://m.edsoo.ru/ff0c3f76
14 pAoro bu6mmoreka [JOK

Tena. MomenT cwibl. [1inedo cuibl.
VYcnoBus paBHOBECUS pIOTO Tena

https://m.edsoo.ru/ff0c41a6
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NMnynsc MarepuaibHON TOYKH,
CUCTEMBl MAaTEPUAIBHBIX TOYEK.

bu6mmoreka [{OK

15 Wmnynec CUJIBI. 3akoH
Y https://m.edsoo.ru/ff0c43d6
COXpaHEHUs HMITYJIbCA.
PeakTuBHOE NBMKEHUE
PaboTa 1 MOIIHOCTE CHJIBL.
16 bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502
SHEPTHH
17 [ToTeHumanpHas S3HEPIUs. bubnuoreka [IOK
https://m.edsoo.ru/ff0c461a
MPYKUHBI.
TloTennmansHas SHEprus Tea
BOJIM3H MMOBEPXHOCTH 3EMITH
TloTeHnmanpHBIE U HEIOTEHIIMATILHBIE
18 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c
SHEpPruu
JlaGopaTopHas pabota
«UccnenoBanue cBsi3u pabOTHI CHUIIBI
19 C N3MEHEHHEM MeXaHn4YeCKOH

OHEPTUn TCI1a Ha npumepe
PACTAKCHUA PEC3UHOBOT'O KI'yTa»
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20

KontponsHass pabGora mo Teme
«Kunemaruka. Jnnamuka.
3aKOHBI COXPAHEHUS B MEXAHHUKE»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHEIC IIOJIOKCHUS
MOJICKYJISIPHOKHHETHICCKOW TEOPHH.
Bbpoynosckoe nBuxenue. udpdysus

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOIECIICTBHUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BeniectBa. [loctositnHas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa

u e€ uzmepenue. [llkana temneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AlcomoTHasT  Temmeparypa — Kak
Mepa  CpelHEed  KHHETHYECKOU
SHEPTUM  JIBOKEHHS  MOJIEKYI.
YpaBHeHue

MenneneeBa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI
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JIaboparopnas paboTa
«HccnenoBanue 3aBUCHUMOCTH

28 MEXIy TIapaMeTpaMud  COCTOSTHUS
Pa3peKEHHOTO ra3a»

H3omporiecchl B UAcanbHOM Ta3e U UX bubnuorexa [JOK

29 rpaduyeckoe npeacTaBieHNue https://m.edsoo.ru/ff0c570e

n3MeHeHus1. KonmuecTro Bu6nuorexa [IOK

30
TENNOTH! U paboTa. BHYTpeHHsA https://m.eds00.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aThHOTO
rasa

bu6mmoreka [IOK
31 Bune! Teruonepenatn https://m.edsoo.ru/ff0c5c36
MKOCTh BEIIIECTBA.

32 KoaunuectBo TEIJIOThI npu bubnuoreka [JOK
Tervionepeaye. Anna0OaTHBIN https://m.edsoo.ru/ff0c5c36
poIiecc
[TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubmuoreka [JOK

33 MPUMEHEHHE K U30Mpolieccam https://m.edsoo.ru/ffOc5efc
Heob6parumocTh mporieccoB B

34 npupoie. Bropoii 3akon bubmorexa IIOK
TePMOMHAMHIKH https://m.edsoo.ru/ff0c6230

35 [Ipunuun neiictus u K111 rennoBoit bu6mmoreka [JOK

MalllMHbI

https://m.edsoo.ru/ff0c600a
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uxn Kapuo u ero KII[

DKOJIOTHYECKHE MTPOOIIEMbI

37 TETUIOOHEPTETUKH
O6o6maromuii  ypok «MoJieKyssipHast bubnuorexa [JOK

38 ¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTposabHas pabora no teme

39 «Monekynspras ¢pusnuka. OCHOBBI bubmorexa [IOK
TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK

40 Hcnapenne u xurmeHue https://m.edsoo.ru/ff0c63b6
AOGCOoIIOTHASI M OTHOCHUTEIIHHAS

41 BIAKHOCTh BO3TyXa. HachienHblit bubmoreka LOK
nap https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK

42 . X
KpHCTa;?H KpHCTaHHOCBOBpeM:IﬁzZ https://m.edsoo.ru/ff0c65f0
MaTepHaIbl
[TnaBneHue U KpUCTAILTH3AIIHSL.

43 VY ienbHas TEIIOTa IUIABIEHHUS. Bubmmorexa [IOK
CyGrnmanms https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
44 YpaBHeHHE TEIIOBOTO OamaHca

https://m.edsoo.ru/ff0c6820
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bu6mmoreka [{OK

45 3apsn. JBa Buga
EKTPHHUECKHX 3apS/IOB https://m.edsoo.ru/ff0c6bcc
[TpoBoHUKH, JTNDJICKTPUKU u
46 HOJIyIIPOBOAHUKH. 3akoH bubmmoreka [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bce
47 bubmmoreka [{OK
3apa https://m.edsoo.ru/ffOc6ced
48 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2
HHOCTH
PaboTta cuiI
49 3JIEKTPOCTATUYECKOTO TOJISL. bubnuoreka [JOK
ITorennma. Pa3nocts https://m.edsoo.ru/ff0c6f00
MTOTEHITUAJIOB
[IpoBOAHMKH W AMAIEKTPUKH B
50 ANEKTPOCTATHYECKOM ToJie. bubmuoreka [JOK
Jusnexkrpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
bu6mmoreka [JOK
51 MKoCTb. Konzencarop https://m.edso0.ru/ff0c7126
MKOCTb TUIOCKOTO
52 KOHJIEHCATOpa. JHEPrust 3apsKEHHOTO Bubnmorexa IIOK

KOHACHCATOPAa

https://m.edsoo.ru/ff0c72c0
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53

MKOCTH KOHIeHcaTtopa'

54

[IpuHIMIT JOEWCTBUA W NPUMEHEHHUE
KOHJEHCATOPOB, KOIMMHUPOBAIBHOTO

ammapara,  CTPYHHOTO  TIpUHTEpa.
DNeKTpoCcTaTUYEeCKas 3alluTa.
3a3eMIiIeHHE AEKTPOIpUOOpOB

55

ONEeKTpUYECKUA TOK, YCJIOBHUS €T0
cyuectBoBaHus. [IoCTOSTHHBIN TOK.
Cuma  TOKAa. Hanpsoxenue.
ConportuBienue. 3akoH Owma

JUIA y4acTKa LEenu

56

[locnenosarensHOE, napajuiesibHOE,
CMEIIIAaHHOE COEAMHEHUE
npoBoAHUKOB. JlaGopaTtopHas pabota

«HSyLICHI/Ie CMCIIaHHOI'O COCAMHECHU

PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPHUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne 3/1C nctouHnka TokKa u
€r0 BHYTPEHHETO COITPOTUBIICHUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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PABIX METAJIOB. 3aBUCUMOCTh

59
COIIPOTUBJICHUA MCTAJIJIOB OT
Temneparypsl. CBEpXIpOBOAUMOCTh
TOK B BaKyyMe.
60 CTBa JJIEKTPOHHBIX ITYYKOB
bubmmoreka [{OK
61
CTBa p—N-nepexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBOTHUKOBBIE
MPUOOPHI
TOK B pacTBOpax M
62 paciuiaBax 3JI€KTPOJIUTOB. Bu6snuoreka [IOK
ODNEKTPONTUTUYECKAS, JUCCOLUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
63 43051 bubmuoreka [JOK
paspA https://m.edsoo.ru/ff0c84ae
MoaHus.
IIna3ma
DnexTpuyeckrue mpudopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE Bu6miorexa [[OK
64

npuMeHeHue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc
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O06o0marmuil ypok bubnmoreka [JOK
65 «DQIEKTPOIMHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTtponeHast pabota o Teme
66 «SJIeKTpOCTaTIU/IKa. [TocTosiHHBIM . . Bu6miorexa IIOK
SIEKTpUIECKHi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIax»
PesepBHBII  ypOK. KoHTpoibHas bubnuorexa [JOK
67 pabora no Teme "DnexkTpoauHamMuKa' 1 https://m.edsoo.ru/ff0c8c56
PesepBubIit ypok. O6001maromuii ypok bubmuorexa [JOK
68 o TemaM 10 kiracca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10
TTPOTPAMME 68 3 3
11 KIIACC
Kosn4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne T JlaTa uuppoBbie
w/n eMa ypoka Beero Konrpoabubie | IIpakTudeckue | yayyepps | 00Pa3oBaTe/bHbIC
padoThbI padoThI pecypcbl
[TocTosIHHBIE MAarHUTHI M UX
. B3auMoOJieiicTBUEe. MarHuTHOE TOJIE. . Bu6miorexa IIOK

Bextop MaruuTHOM MHAYKIMU. JInHUM
MarHUTHOM UHIAYKLUH

https://m.edsoo.ru/ff0c9778
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MaruuTHOE 1MOJiIe  OPOBOJHHUKA
ToKOM. OmBIT DpcTeaa.

B3anmopaericTBue mpoBOJHUKOB C
TOKOM

C

bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JlaboparopHas padota «/3yueHune
MardvTHOI'O IIOJIA KaTYIIKU C TOKOM>»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JelicTBUe  MarHMTHOTO  MOJIA  HA

MPOBOJHUK ¢ TokoM. Cuita Amnepa.
JlabopaTtopHnast pabota
«HccaenoBanue nefcTBUS
MMOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM)

bu6moreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBue MarHMTHOTO TOJIS Ha
JBIDKYIYIOCS 3apsDKCHHYIO YacTHUITY.
Cuna Jlopenma. PaGoTa cuitbr
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekrpoMarHuTHas HHAYKIus. [lotok
BEKTOpa MarHUTHOW uHAyKuu. IJ1C

WHIYKIHUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes

JIaGopatopHas pabora
«HccnenoBanue SIBJICHUS
3JIEKTPOMArHUTHOM

WHIYKIT»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50
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NupykTtuBHOCTB. fBIeHUE
camouHaykuuu. DJ1C caMoMHAyKIMY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpOMCTBA U UX
IIPUMEHEHHE: MTOCTOSIHHBIE MAarHWTHI,
AIEKTPOMArHMTHI,
JJIEKTPOABUIaTENb, YCKOPHUTENIH
3JIEMEHTaPHBIX 4acTHL,
MHJYKIMOHHAs [1€Yb

10

O6oOmatomuii  ypok  «MarautHoe
rnoJie. DJIEKTPOMArHuTHASI UHIYKIUS)

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponsHass  pabota mo  Teme
«MarnuTtHoe nozJe.
DneKTpOMarHUTHAs MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOO/IHBIE MEXaHHYECKHe
KoJieOaHusI.
l'apmonunueckue
KoJeOaHusl. YpaBHeHue
rapMOHUYECKHX KOJIeOaHU.
[IpeBpaienue sueprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalibIX KoyeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MaCChI TPy3a»
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KOHTYP.

CBoboHbIC AIIEKTPOMArHUTHBIC

14 KoJieOaHus B HjicaTbHOM bubmmoreka [{OK
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS https://m.edsoo.ru/ff0cb820
MEXAY MEXaHUYECKUMU u
JIEKTPOMArHUTHBIMU KOJI€0aHUSAMU
®opmyna ToMmcoHa. 3aKoH

15 COXpaHECHUSI SHEPTUH B U/ICATEHOM bu6miorexa [IOK
KOJIE6ATENBHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenne 0  3aTyXarolIUX
KOJIeOaHUsX. Brinyxiennbie

16 MEXaHUYECKHE KoJieOaHusl. bubmmorexa [IOK
Pezonanc. BBIHYKICHHBIC https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHbIE KOJeOaHus

17 bu6mmoreka [JOK

CTBYIOLICE https://m.edsoo.ru/ffOcbd34

3HAQUYE€HHE CUJIbI TOKA U HANPSKEHUS
Tpancdopmatop.

18 [IpousBoacTBo, mepenaya U
noTpebyieHne  AIEKTPUYECKOU
SHEPrUu
YerpoiceTBo 5 MPAKTUYECKOE

19 IIPUMEHEHHE IIEKTPUYECKOTO Bu6nuorexa [JOK

3BOHKA, TCHCpATOpa MNCPEMCHHOI'O
TOKa, JIMHUI QJICKTpPOIICpCaayq

https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKHE PUCKU IIPU

20 MIPOU3BO/JICTBE AJIECKTPOIHEPTUU.
Kynberypa ncnosib3oBanus
KUZHU
MexaHu4yecKkue  BOJIHBI,  YCIOBUS
aCIpOCTPAHEHHS. [Tepuon.
21 I()?Ko pOCTBp acIpoCTpaHeHUsT U ;nmfa bubmiorexa IIOK
P pactipocTp https://m.edsoo.ru/ff0cca54
BoJIHBI. [lomepeunbie ¥ MPOAOIBHBIC
BOJIHBI
3Byk. CkopocTh 3BykKa. ['pOMKOCTH bubmuoteka [OK
22 3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 cTBa U cKOpocTh. [kana brbmmotexa LIOK
7eKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
[IpuHuuner  paguocBsi3u U
24 TEJICBUJICHUS. PazButue
cpencts cBs3u. Pagnonokanus
KontponbHas padota «Konebanus u bubnnorexa [JOK
25 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeliHOE ~ pacHpocTpaHEeHUE
26 CBETa B OJIHOPOJHOM CpeJie. Bu6muorexa LIOK

TodeuHbIl HICTOYHUK cBETA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350
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bu6mmoreka [{OK

27
B IUIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
28 bubmmoreka [{OK
yrox IIOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUSI
29 JlaboparopHas padota «/3meperue bubmmoreka [JOK
MOKa3aTeJs MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
Jlunzel. [locTpoenue nzoOpakeHUi B
30 nua3e. PopMyTa TOHKON JTHH3HL brbmiorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopaTopHas  pabora
31 «UccaenoBanue
CBOWCTB M300paKCHUI B
JTUH3aX»
Hucnepcus CBETa. CnoxHbIit
coctaB  Oemoro  cBera. LIBer.
32 JlaGopaTopHas pabora
«HaOnronenue nucrnepcuu cBeTa
Wntepdepennus cera. Judpakius bubnuoreka [IOK
33 ceta. JludpaxuronHas pemerka https://m.edsoo.ru/ffOced22
34 ITorepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK

HOJ’IHpI/BaL[I/IH CBCTa

https://m.edsoo.ru/ff0cf02e
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Onrtuyeckre mpubOPHI U yCTPOICTBA U

35 yCJIOBHS UX 0€30MIaCHOTO MPUMEHEHUS
36 bubmmoreka [{OK
Teopun https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
OTHOCHUTENHHOCTD
37 OZTHOBPEMEHHOCTH. 3ame/ieHNe bubmorexa IIOK
BpEMeHH U COKpAILEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
38 bu6mmoreka [IOK
U MMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKost
39 KonTtponbHas padota «OnrTuka. bubmuorexa [JOK
OCHOBBI CIEMATIBHON TEOpUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
®otonbl. Popmyna [lnanka. DHeprus bubmuoreka [JOK
40 U UMIyibc GPoToHA https://m.edsoo.ru/ffOcfel6
OTtkpbiTHE u UCCIIeIOBaHHE
41 dorosddexra. Onbitel A. T bubmuorexa IIOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHsbl poTodddekra. YpaBHeHHE
42 Ha 715 hotosddexTa. bubnuoreka [IOK

«Kpacnas rpanuna» gortosdpdexra

https://m.edsoo.ru/ff0d015e
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bu6mmoreka [{OK

43
CTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpOUCTBA U
MPAaKTUYECKOE  TMPUMEHEHUE:
44 ¢doToanemMenT,  (poTomaTUUK,
COJIHEUHAs Oarapes,
CBETOJINOT
Pemenne 3amau mo teme «IEMEHTHI bubnuoreka [JOK
45 KBAHTOBOU OMTHUKM https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio a-4actu bubmiorexa HOK
peop P t https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJieIb aToMa
bu6mmoreka [IOK
a1 Ioctynater bopa https://m.edsoo.ru/ffodOafa
W3nyuenue u morniomenue (GpoToHOB
48 MpyU TMEepexoJe aroMa C OJHOIO bubnuoreka [JOK
YpPOBHS BHEpPruu Ha Apyroi. Bumsl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
49 CcTBa JacTull. BoJHBI bu6mmoreka [JOK

1. KopnyckynspHo-

Tyau3M.

CrioHTaHHOE€ ¥ BBIHYXJECHHOE
U3IIy4eHUe

https://m.edsoo.ru/ff0d0ca8
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OTKpbITHE PAAMOAKTUBHOCTU. OMBITHI

50 Pesepdopna 1o OMPEICIICHUIO bubmmoreka [IOK
COCTaBa PaJMOaKTHBHOTO M3JTy4eHHS https://m.eds00.ru/ff0d0fd2
ctBa  ambda-, Oera-,
raMMaun3J1ydCHU. Bnustaue
51 PaAOAKTUBHOCTU HaA JKUBBIC
Opra’Hu3Mbl
TpOHA.
59 N3otomel. Anbda-pacma. bubmuorexa [JOK
https://m.edso0.ru/ff0d1162
Oerapacnaj. 'aMma-uznydenue
53 bu6mmoreka [IOK
https://m.edso0.ru/ff0d1356
SHEPreTHUKU
54 bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38
KapTHUHBI MUPa»
55 3IbI, TUTAHETHI, WX

BUIUMOC  IBHXKCHHUC. ConnaeyHas
cucreMma
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Conure. Conmneunas akTUBHOCTb.

56
31

57 31. COBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBostonnu CoHIa U 31

[Iyrs — Hama ['anakTuka.

58

PHBIE JBIPHI B AJIpaxX TATaKTHK
Bcenennas. Pazberanue rajgakTHk.

- Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60 Hepemennsie mpo06iieMbl aCTPOHOMUHT
KontponpHas pabora «DIeMEHTHI

61 ACTPOHOMHUU U aCTPOPHUIUKI»
O6o6maromuii ypok. Ponb ¢dusuku
U aCTPOHOMHUH B SKOHOMHYECKOMH,

62 TEXHOJOTUYECKOM, COLMAIBHON U

THYECKOH cdepax JesTeNbHOCTH
4eJI0BEKa




63

O6o6maromuii ypok. Porms u mecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

64

O6o6maromuii ypok. Posb

¢buznueckoit TEOpUU B
(hopMHUpOBaHMM  TPEACTABICHUN O
(uznueckoi kKapTUHE MUpa

65

O6o06maromuit ypok. Mecto
(u3nyeckoil KapTUHBI MHpa B 00IIEM
PSAIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEACTaBICHUN
0 IIpUpOJE

66

Pe3epBHbIil ypok. MarauTHOE 1oJIE.
DNeKTpOMarHUTHAsI UHYKIIHS

67

Pe3epBHbIit YPOK. Onruka.
OCHOBBI  CIIEIMATIBHON  TEOpUHU
OTHOCHUTEIBHOCTHU

68

PesepBubiit ypok. KBanTtoBast pusmka.
DNeMEHTBI aCTPOHOMUU U
acTpopU3UKU

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

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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YYEBHO-METOANUYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYEHUKA

. Ousuka, 10 wmacc/ KacesnoB B.A., OOmecTBo ¢ OTrpaHUYECHHOMU
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3m1atenbeTBo
«IIpocBemienue»

. Ousuka, 11 wmace/ Kacesno B.A., OOmecTBo ¢ OTrpaHUYECHHOMU
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo

«HpOCB@IIIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA
[Iporpamma kypca duszuku aius 10—11 xknaccos. bazoBeiii ypoBeHs (aBTOp B.

A. KacesHOB)

YMK «®u3zuka. 10 kiacc. ba3oBblii ypoBEHb»

1. ®duzuka. 10 xmacc. ba3oBblii  ypoBeHb. YUeOHUK C OSIEKTPOHHBIM
npuioxenuem (aBrop B. A. KacesHOB).
2. ®uzuka. 10 kmacc. bazoBerii ypoBens. Meronuueckoe nocodue (aBrop B.

A. KacbsiHOB).

3. ®usuka. 10—11 xmaccel. basoBeiii ypoBeHb. Terpaap 1 1ab0paTOPHBIX

pabot (aBTOpHl B. A. Kacesnos, B. A. Koposun).



4. ®uzuka. 10—11 maccel. ba3zoBwiii ypoBenb. KomriuiekT Tterpangeid st
KOHTpPOJBHBIX padoT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. unaktudyeckue kKapTouku-3aianus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®usuka. 11 kiacc. ba3oBblii ypoBEHb»

1. ®duzuka. 11 xmacc. ba3oBblii ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxkenrem (aBtop B. A. KacbsHOB).

2. ®usuka. 11 kimacc. ba3zoBeiii ypoBeHb. Metoauueckoe mocobue (aBTop B.
A. KacwsiHOB).

3. ®uszuka. 10—11 kmaccel. ba3zoBeiii ypoBeHb. Terpans st 1a00paTOPHBIX
pab6ot (aBTopsl B. A. Kacesros, B. A. Koposun).

4, ®uzuka. 10—11 xmaccel. ba3oBeiii ypoBeHb. KomrmuiekT TeTpameut ais
KOHTPOJIBHBIX padoT (aBTOphl B. A. Kacesnos, W. B. Urpsimos).

5. ®uzuka. 11 kiacc. JlugakTuueckue KapTouku-3aaanus (aBTopsl M. A.

VYakos, K. M. Yiakos).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

UHTEPHET
1 http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 0Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkose.



3 http://festival.1september.ru/articles/ - pectuBanp nmegarornueckux uaei

«OTKPBITBIN YPOK».
4 http://www.fizika.ru/ - caiit ans yuurenein GU3MKHA U UX YICHUKOB.

5 http://lwww.physics.ru/ - matepuaibl Mo GpusnKe.
6 www . ege .edu.ru - uadopmarronusii mopran EID.

7 http :// school - collection . edu . ru / - enunas xomnexius [JOPoB



