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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepasbHoll paboyeil mporpamMmbl BOCIUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3anusaXx Pocculickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuHbl Mupa oOyuawmuxcs 10-11 xmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim O®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe€ YUYUTHIBAET HEOOXOIMMOCTh PpEeaJU3allUi MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

 IUIAaHUPYEMBbIE Pe3yJabTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE IPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

- cojaepxanue yuyeOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoir reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOPMHPOBAHHUE YMEHHH MPUMEHSTH
HAyYHBIN METO/T TO3HAHUS MIPHU BHITIOJTHEHUH UMHU YI€OHBIX HCCIIECOBAaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3esioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MAaTEpHH, BEUIECTBE H
noJie.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHYECKUMHU MTPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HaKOMCTBO C IMUPOKHAM KPYTOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX MPUIIOKCHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEACTBOM BBEICHHUS DIEMEHTOB
COJICP)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM Mpo0iieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
poOJIeM palMOHAIFHOTO MPUPOIOTIOIB30BAHUS U DKOJIIOTUIECKONM O€30MTacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIOTCS (u3mueckue teopun ((popmupoBaHUE TPEICTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONW TEOPUH, poJid (yHIaAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  TMPEJACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mMporpamme 1o ¢u3uke 0ObEIUHEHBI B OOIIUH CIHCOK YUYEHHYECKUX
paKkTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JUIA KOHTPOJS M OICHKH, OCYIIECTBISACTCA yYaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBaHUSA U
ocHamieHus kabunera ¢Gusuku. Ilpu osTOoM oOecreymBaeTcss OBIACHUE
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
NPEI0AKEHHBIX THIIOTE3.

bonpiioe BHWMaHWE yOenseTCs PENICHUI0 PAcCYETHBIX W KAa4eCTBEHHBIX
3amau. [Ipu 3TOM ais pacu€THBIX 3a/ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJjaHHON (PU3MUECKO MOJIENbIO, TTO3BOJISIONINE TIPUMEHSATh N3YUYCHHbBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nemnoB. /[ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE MPOTEKAHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKOW MoJenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€CIEeUCHUI0 Y4eOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(bU3UKH HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIO IuKiIa. B kaOuHere (U3UKH JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyJIOBaHWE [IJIs BBIMOJHEHMS YKa3aHHBIX B
nporpaMme o GU3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTH M OOECIEeYMBACT IMOCTAHOBKY
NEePEUYUCIICHHBIX B TporpaMMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAlui IS
UCCJICJIOBAHUS  M3yYyaeMbIX SIBICHHMM HW  MPOIECCOB, HOMIUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHCHHM.

JlaGopatopHoe 00OpynOBaHUE Il YYEHHYECKUX [MPAKTHUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCITOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUIE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMHU LIENISIMHA U3y4eHUS (PU3KKH B 0011eM 00pa30BaHUU SABIISIOTCS:

- (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYalOlUXCS K HaydYHOMY
U3YYEHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

 pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

« (opmupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTara H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

- (opmupoBanne yMmMeHUN OOBSCHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

« (opmupoBanue mnpefcCTaBICHUN O poiu (DU3UKKU IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHueM CIEAYIOIUX 3ajad B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs:

«  MpUOOpETCHHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTIOYAS MEXaHHKY,
MOJICKYJISIpHYIO  (DM3UKY, ODJIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPOPU3UKY;

- (QopMHpOBaHME yMEHUW MPUMEHITH TEOPETUUYECKUE 3HAHUS IS
oOBbsiCHeHHS (PU3WYECKUX SBICHUH B TPUPOAEC U JUISI TPUHSATHUS
MPAKTUYECKUX PEICHHUN B MIOBCEHEBHOM KU3HU,



« OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢uznueckoll MoOJENbIo, 3aj]ay, MOAPa3yMEBAIOUIUX CAMOCTOSTEIBHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSM 3aa4H;

« TMOHMMaHue (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

+ OBJIQJICHUE METOJAMH CaMOCTOSTEJIBHOTO IIAHUPOBAHUS U MPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

 CO3[IaHWE YCIIOBUMU JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEero
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COJEPXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. ®u3uka v MeTObl HAYYHOI' 0 MO3HAHUS

®usnka — Hayka o mpupone. HaydyHble MeTOnbl MO3HAHHS OKPY’KAIOIIETO
mupa. Ponb 3KCnepuMeHTa U TEOpUM B IMPOILECCE MO3HAHUS TMPUPOJBIL.
DKCIIepUMEHT B (hU3HUKE.

MopenvupoBanue (HU3NYECKUX SBICHUW M TpolieccoB. HaydHble THUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHPA, B IPAKTUYECKOMN AEATENBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W UHU(PPOBBIE H3MEPHUTEIbHBIE MTPHOOPHI, KOMITBIOTEPHBIC
TATYUKU.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
Mexaanueckoe aBHKeHHE. OTHOCHTEIILHOCTh MEXaHUYECKOTO JIBHMIKCHUS.
Cucrema orcuéra. TpaekTopus.



[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTepUajbHOM TOYKH, UX IPOEKIMU HA OCHU CHUCTEMBI KOOPAUHAT.
CrioxeHue nepeMeeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsiMOJIMHENHHOEe IBuKeHue. [ 'paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHMs, IyTH U IEPEMEIICHUs
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnueitHoe  nBMkKeHHE. J[BMKEHHE  MATEpPUAIBHOW  TOYKH  IIO
OKPY’KHOCTH C TIOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTb. [lepron u yacrota obOpaienus. LleHTpocTpeMuTenbHoe YCKOpEHHE.

TexHudyecknue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIHIOMETP,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTEPHUCTHK
JBHOKEHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHUs Tena, OpOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYTSIMHU, HNPOWIEHHBIMU TEJIOM 32
[OCJIEIOBATENIbHBIE PAaBHBIE TMPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBuKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHwus Tena, OpOIeHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HbroToHa
JUI. MaTEPUaIbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoibxeHus1, kauenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJIbXKEHUsI U cuiia TpeHus nokos. KoaddumueHt tpeHus.
Cuna conpOoTUBIICHUS MIPH IBUKEHUU TEJA B )KUIKOCTH WM Tas3e.

[TocTtynaTenpHOE U BpanjaTeabHOE ABMKEHUE a0COJIFOTHO TBEPIOTO Tea.



MOMEHT Cuibl OTHOCUTENBHO OcH BpamieHus. llnedo cuibl. YcnoBus
paBHOBECHSA TBEPAOIO TEA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TMOJIINIHUKH,
JBH>)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUH.

CpaBHeHHE MacC B3aUMOJICMCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne ycioBHI paBHOBECHsS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpalICHUSI.

Tema 3. 3axkonvl coxpanenusn 6 mexanuke

NMnynec MarepuanbHOM TOUYKHM (T€la), CUCTEMBl MaTEpUAIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMIIyJibca Tejla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PabGora cuibl. MOIIIHOCTE CHJIBL.

Kunerndeckas sHeprus MarepuaqbHONW TOYKH. TeopeMa 00 HW3MEHCHHUH
KUHETUYECKOW SHEPTHUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanbHas SHEPrus YIIPYTO
nehopMHupOBaHHOW  TIpyKuHBI.  [loTeHmmManbHas  3Heprusi Tena  BOIMU3H
MOBEPXHOCTH 3EMIJIH.

[lorennmanbHple W HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboTHI
HEMOTCHUUAJIBHBIX CWJI C W3MEHEHUEM MEXAHUYECKOM HSHEPrUU CHUCTEMBI TeEIl.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHECHUS UMITYJIbCA.

PeaktrBHOE IBUXKEHHUE.

[lepexo MOTEHIMATIBLHON SHEPTUN B KUHETUYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi



N3yuenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MNOMOLIBIO JBYX OIMHAKOBBIX
HUTSHBIX MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOW 3HEpPIruu
TEJa Ha PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKAa M1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISPHO-KMHETHUECKOW TEOPUU U UX OINBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBHS YaCTHUI] BeulecTBa. MOJEnuM CTPOEHHS Ta30B, KUAKOCTEH U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pa3mepsl Moaekyn. KonndecTBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ n3mepenue. lllkana temneparyp
Llenbcus.

Mogens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUM HJCATbHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpeIHEN KWHETUYECKOM HHEpPruu TEIUIOBOrO0 IBHWKEHMsS dvactull raza. Illkana
temnepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KnamneiipoHna.
3akoH JlanbTroHa. M30mponecchl B UICAIBHOM ra3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTraBIeHUE H3OIMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCAUHEHHUI.

OmnbrTel M0 1 Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogens onbita IITepHa.

OnpiTsl, JOKa3bIBAOIINE CYyILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mopaenp, WILTIOCTPUPYIOIIAsl IPUPOLY JABJICHMS ra3a Ha CTEHKHU COCYyAa.

OneIThl, WIIIOCTPUPYIOIIME YpaBHEHUE COCTOSHHS HJI€aJbHOIO rasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEl.

HccnenoBanue 3aBUCUMOCTH MEKY MapaMeTPaMU COCTOSIHUS Pa3pEeXEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu



TepMonuHamuueckas cucteMa. BHYTpeHHsAS >HEpPrus TEpMOIUHAMUYECKOU
CUCTEMBI U criocoObI €€ u3MeHenus. KonnuectBo TermioTsl U pabora. BHyTpeHHss
DHEpPrus  OJHOATOMHOIO  HJEaNbHOrO0  Tra3za.  Buael  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3IIYUYCHHUE. Y AEIbHAs TETUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI pU TETIONEPEAAYE.

[lonstue 00 aamabatHoM mpouecce. IlepBbIi 3aKOH TEPMOJWHAMUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJAMHAMHMKU K wu3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmonuHamuki. HeoOpaTumMoCTh MpOIIECCOB B IPUPO/IL.

TenmoBble  MamuHbl.  [IpUHIMOBI ~ JEWCTBUMA  TEIUIOBBIX  MAIIUWH.
[IpeobpazoBanusi >HepruM B TEIIOBBIX MamuHax. KoadduiueHt monae3Horo
nevictBus TerioBod MammHbl. [lukn KapHo u ero kosd@uimeHT Mmojae3Horo
JeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMbI TETUIOIHEPTETUKHU.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE TMPUMEHEHUE: JIBUTaTelb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Teja IMPU COBEPIICHHH PabOTHI: BBUICT
npoOku u3 OYTBUIKK TOJI JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIE0AEMOHCTPAIIHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEIIONEepeaaye.

OnpiT Mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTaTEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne yaenpHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoonvl

[TapoobOpazoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXXHOCTh BO3Ayxa. HacelmeHHbld map. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBneHue u
KpUCTaIM3aIus. Y AelibHas TerioTa miasieHus. CyomuManms.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTHH IOJYYEHUsSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.



HaGmtonenne HarpeBaHus U MIaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTRA.
JleMoHCTpanus KpUcTaioB.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenune 0THOCUTEIHLHON BIaKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTPUYECKH 3apsan. J(Ba BuAa 3IEKTPUYECKHUX
3apsaaoB. [IpoBOAHMKM, OUAAEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. TouedHsblil aneKTpuyecKuil 3aps.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh  anektpuueckoro mnojd. [Ipuniun
CYyHEPIO3UIUH BJIEKTPUUYECKUX MOoJieh. JIMHMU HAnpsyKEHHOCTU AJIEKTPUYECKOTO
oIS,

Pabora cumnm  osmekrpocratuueckoro  moia.  Ilotenmuman.  PasnHocThb
noTeHuranoB. I[IpOBOIHUKM W JOMAJIEKTPUKKH B IJIEKTPOCTATUYECKOM  IIOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

TexHuueckne yCTpOICTBA M MPAKTUUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3allluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN almapat, CTPYWUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpoNCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IJIACTHH, PACCTOSHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii anekmpuyeckuii mok. Toxu 6 pa3iuunlx cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTka LEu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE CONPOTUBICHUE BEHIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.



Pabora oanexkTpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

ONEKTpOABWKYIIAs CHJIAa U BHYTPEHHEE COIPOTHBIECHUE HCTOYHUKA TOKA.
3akon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUVIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYyYKOB.

[TonynpoBOgHUKH. CobOcTBeHHas " MpUMECHasI MPOBOJUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

DJIeKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIM M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKUA TOKa, DJJEKTpOHArpeBaTeIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN JTUO]I, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCUMOCTh COINPOTHUBIIECHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOLLAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHUE MPOBOAHUKOB.

[IpsmMoe wu3MepeHue SIEKTpoABWKyHIEeH cuibl. KoOpoTkoe 3aMmbIKaHueE
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOIo COEIMHEHNS PE3UCTOPOB.

N3Mmepenune 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoaunsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHKH,
Ouonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nowsmusl, CB3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHMS: SIBJICHUE, HAy4HbIA (hakT, runoresa, (uznyeckas BEIUMYMHA, 3aKOH,
TEeOopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUus,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IIPOCKLNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOUW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)XEHHI C HCIIOJIB30BAaHUEM MEXAHH3MOB,
y4€T TpPEHHUs] B TEXHUKE, IMOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC npuOopHI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUUA

[locTtosiHHbIE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe moJsie. BekTop MarHMTHOM WHAYKOWH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHM MarHUTHOU
VHYKUUH [10JI1 HOCTOSIHHBIX MATHUTOB.

MarautHoe T1I07€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHM WHIYKIUH
MAarHUTHOTO TOJISI JJWMHHOTO MPSMOTO IPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoeiicTBue npoBOJHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM I1ojie. PaboTa cunsl JlopeHma.

SIBieHME BIIEKTPOMAarHUTHOM WHAYKUMU. [IoTOK BekTOpa MarHUTHOM
WHAYKUUAHA. OJEKTPOABMXKYIIAS CWJIA HWHAYKUUAHA. 3aKOH JJIEKTPOMArHUTHOU
naaykuuu dapanes.

BuxpeBoe nanexrpuueckoe mosie. OJIEKTPOABWKYIIAs CHJIA WHIYKIUUA B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJHOPOJHOM MATHUTHOM IIOJIE.



ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBNEHHME CaMOMHAYKIMH. OJIEKTPOABIKYLIAs CHJIA
CaMOMHIAYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SBreHUE AIEKTPOMATHUTHOU UHAYKIIHH.

[IpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABHMXKYILIEH CHUJIbI MHIAYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeHUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHbsle Kojiedanus

Konebarenraass  cucrema. CBOOOIHBIE  MEXAaHUYECKHE  KOJICOAHUS.
"apmonnyeckue konebanus. [lepmon, wacrora, ammuTtyna U (asa koneOaHUM.
[IpyxvHHBIN MasATHUK. MaremMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun Mpy TapPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHHS B
UJCATbHOM KOJEOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHUYECKUMU U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHHS
SHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)IeHHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[Tepemennbiii  TOK. CHUHYCOMIANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYAHOE€ W JCUCTBYIONIEEC 3HAYCHUE CHIIBI TOKA W
HATPSHKCHMSL.



Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
DHEPIUM. DKOJOTMYECKUE PUCKU IIPU IPOU3BOJCTBE JJIEKTpOdHepruu. KynbTypa
HCIIOIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHME: DBJIIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUM MasTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOWCTB BbIHYKICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBaHne NEpeMEHHOTO0 TOKa B LEMM W3  TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JyuMHa BoJHBL. [lomepeyHble W TPOJOIBHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI M3JyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosiHe. CBoiiCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, TOISpU3aus, TUPpaKIus,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3U U TeAEBUICHU. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE ITPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPAHEHHUE OMEPEUHBIX U MPOJIOTBHBIX BOJIH.

Koneobuomeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmronenne orpa)keHust U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJO0H U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKCHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuyHblii HICTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'O OTPaXKEHHUSI.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L{Ber.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEITUYECHHE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinumoHHas peméTka. YcjaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonuHElHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOIIa, TeJIECKOMa.

Habnronenue natepdepeHiinm ceeTa.

HaGmonenue nudpakunu ceera.

Habnrogenue nucnepcun cBeTa.

[TonyueHue cnekTpa ¢ MOMOIMIBLIO IPU3MBI.



[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3mepenune nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paspnes 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DHeprusi U UMIYJIbC PEISATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCpFI/ICﬁ U UMITYJILCOM peHHTHBHCTCKOﬁ HqaCTHIBI. 3HCpFI/ISI
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOU. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToadpdexra. YpaBHenue DiiHmTerHa st Pororddekra. «KpacHas rpaHuiiay

dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(dekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIL.
IInanetapnas mogens aroma. lloctymatel bopa. W3nyuenue u mnorionieHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DHEPrUUM Ha Apyrou. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBbie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckysipHo-BoaHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHUE.



TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHsie pabomel
HaGmonenue nuHevaToro cekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKIJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobOiieMbl W TEPCHIEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertonbl HAOIIOICHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKkoi KapTUHBI MUpa.
TexHuueckne ycTpoMCTBa UM MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CuY€TunK MOHU3UPYIOIIHUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKiafHOE U MUPOBO33pEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3BésmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, WX BHUIUMOE
JIBUKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa W 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —



CBETHUMOCTBY» JUIA 3BE3] TIJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii [lyte — Hama ['anaxtuka. Ilonoxkxenne n nBukenue ConHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JI ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynbl, ianet, Mneunoro [lytu.

O6o0maromiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MUpPA, POJIb (PU3NYECKON TEOPUHU
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMH MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPBI M MX IPOEKUMHU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOM00WS TPEyroJbHHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpoje, KoieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(poToCchEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3aAHUE 3€MIICTPSICEHU M.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTCIIBHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Du3nkay T0IKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIUMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM EHHOCTSIM POCCHUMCKOT0 O00IeCcTBa, pPACUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE peain3allid OCHOBHBIX HaIlpaBIICHUM
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUYECKUX TYMAaHUCTHYECKUX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTM COBMECTHYIO JI€STEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alIlNH;

YMEHHE B3aUMOJICMCTBOBATh C COUMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHHSA:

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPaKIaHCKOMN WJICHTUYHOCTH,
MaTpUOTHU3MA;

LEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO IMOBEICHMUS;



CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (Gu3n4ecKoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K pasiudyHbIM cepaM MpoPeCcCUOHATLHON ACSITCIIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIIaTh OCO3HAHHBIA BBIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOO0Opa30BaHUIO B 00JaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS IIeJIeH YCTOWYUBOTO Pa3BUTHS YEJIOBCUCCTBA;

pacuiupeHrue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAaHHWE IIEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IPOIECCe
u3ydeHus  (U3UKA  OCYIISCTBIATH  IPOCKTHYHO M HCCIEIOBATEIBCKYIO
NeATeIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh eI JIEATCIIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPHUH HX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M INPOTUBOPEYHST B  pPacCMaTpHBAEMBIX
(U3UICCKUX SIBIICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHajan3a HUMEIOITUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;



KOOPAUHUPOBaTh U  BBHINOJHATH pabOTy B  YCIOBUAX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHITHUSMU U METOJaMU
(u3nUecKon HayKu;

BJIAJIETh HABBIKAMU YYEOHO-HCCIIEIOBATEIILCKON U MPOCKTHOM JEATEIbHOCTU
B 00ylacTu (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENILHOMY MOUCKY
METOJOB pEIICHUS 3a7a4 (PU3UYECKOTO COJECpPIKAHUS, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B MO3HAHUS,

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTali, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHUCJI€ TIPU CO3JaHUN YUCOHBIX TPOEKTOB B 00JaCTH (DU3UKH;

BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJTM3MPOBATh TIOJYUYCHHBIE B XOJAE pelIeHUs 3aJaud Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIME aJbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/IETh HaBBIKAMH TMOJy4YeHUs WH(popMmanuu (U3HUecKoro Coaep>KaHus U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBISATh IOWCK, AHAJIN3,
CUCTEMATH3allMI0 W HMHTEPIPETAN0 MHPOPMAIMK Pa3INYHBIX BUAOB U (hopm
MpEeACTaBICHNUS;

OLICHUBATh IOCTOBEPHOCTh UH(POPMAIIUH;

UCTIONIb30BaTh  CPEACTBA  HMH(POPMAINMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIIEHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpPeOOBAaHUH HProOHOMHUKH, TEXHUKH OC30MaCHOCTH,
TUTHEHBI, PECYpCOCOEPEeKEHHUsI, TMPAaBOBbIX M  OTUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTbl (DU3UYECKOTO COJIEpkKaHUsI B Pa3IUUYHBIX (opmMarax c
y4€TOM Ha3zHayeHUs MH(GOPMALIUU U LIEJIEBOIM ayAUTOPUH, BEIOUPAsi ONTUMAJIbHYIO
dbopmy MpeacTaBICHUS U BU3yaIH3allHH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

OCYLIECTBJISITh OOIIEHHME Ha YpoKax (U3MKM U BO BHE-YpPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CHUTyallUd M CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJB30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBHUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO WieHa KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIBbHOCTH, OPraHU30BbIBaTb WU
KOOPJIMHUPOBATh ACHCTBHUS MO €€ JOCTHUKEHHUIO: COCTaBIIATH IUIaH ACHCTBHI,
pacnpenensiTh poyiid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJAJa MU KaXJOr0 yYaCTHUKA KOMaHJbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IIPOEKTBI, OLEHHWBATh HIEW C IO3ULUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh ITO3UTHBHOE CTPAaTErM4YE€CKOE IOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcajibHbIe YueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KAadeCTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacCIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHUPOBATH e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIUA B 001acTH
(U3HUKH, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTUBHI B NIESATEIHLHOCTD,

OIICHHBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;



BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3yJbTATOB W
OCHOBAHU;

MCITOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy OOYyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBAaHMS, BKIIOUYAIONIET0 CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenus B 10 kJacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MecTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULbl TMPUMEHEHUS U3YUYCHHbIX (PU3MUYECKUX MOJEIICH:
MartepualibHasi TOUKa, HHEpIMajibHas CUucTeMa OTCUETa, abCOMOTHO TBEPAOE TENO,



WJIea’bHbIM a3, MOJEIM CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHUuu HU3NYeCcKuX 3a1ay;

pacro3HaBaTh (QuU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
JJEKTPOJUHAMUKA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JABWXKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBUXEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJI, U3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJICHCAlUs, IUIABJICHUE, KPUCTAJUIM3alvs, KUIIEHUE,
BJI&JKHOCTh BO3/lyXa, MOBBIIICHUE AABICHUS T'a3a MIPU €r0 HAarpEBAaHUM B 3aKPHITOM
COCyZl€, CBS3b MEXAY MapaMeTpaMu COCTOSHUS Ta3a B  H30MIPOIECcCaXx,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE [IBI)KCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KHHETHYECKasi DHEPTUsi, MOTCHIMaJIbHAsL dHEPTUsi, MEXaHUYecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMUY;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Ta3a, TeMIeparypa, CpemHss
KMHETUYECKasl SHEPrusl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JIAHHYIO
(Gu3MUECKyI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONMCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYEeCKre BEITUYMHBI: IJICKTPUUSCKUMA 3aps/l,
AJIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD IOJIS, MOTEHUMAJ, Pa3HOCTh MOTEHIHAJIOB;
MpU ONHUCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJIB3YEMBIX
BENTMYMH, WX OOO3HAYCHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NYECKYIO BEIMUYUHY C JPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TIPOIIECCH U SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u 111 3akonsr HeroTOHA,
3aKOH COXPaHEHUS MEXaHWUYECKOM DJSHEPIrHM, 3aKOH COXPAaHEHUsS HMITyJbCa,
MPUHLMUI CYNEPHO3UIMU CUJ, NPUHIMUIT PABHOIPABUS HWHEPUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPTUH TEIIOBOTO JIBUKEHHS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOMCTB; pa3nuuaTh yCIOBUS WX 0€30MaCHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPCHUM, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJIBHBIH CIOCOO HM3MEPEHUS W WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (U3UYCCKUX BEIWYHH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

co0JIr01aTh MpaBmwia 0E30MacHOro TpyjAa MpU MPOBEJACHUU UCCICAOBAHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJB30BAaHUEM HM3MEPHUTENIBHBIX YCTPOUCTB U JaOOPATOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pEIleHHUs, MPOBOAUTH PAcU€Thl U OIICHUBATH PEATHHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHON M HAY4YHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU H3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyIaeMyr0 HHPOPMAITHIO;

IPUBOUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE IMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecredeHus: 0€30MacCHOCTH MPU OOPAIEHUH ¢ TPUOOpPaAMU U TEXHHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBAaTh pPaboOTy TPYNIbl, PANUOHAIBHO pACHpPEeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xoniy obyuenus B 11 kJjiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTHUECKON NEATEITHHOCTH IOJEH, IEeNOCTHOCTh U E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPaHUIBI TPUMCHCHHS W3YYEHHBIX (U3MYECKUX MOJIEICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBaTh (pu3nUeckue sBICHUs (MPOIECCh) U OOBICHATH WX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAas WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIUWCS 3apsijl, dJIEKTPOMarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, Audpakuuds W MOJSpU3alUsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CUjla TOKA, AJIEKTPUUYECKOE HAIPsDKEHHE, DJIEKTPUYECKOe
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKH{, SHEPTUs 3JIEKTPUUECKOrO0 M MarHWTHOrO TMOJei, mepuojJ MU YacTora
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpoLecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIBHO TPAKTOBATH (PUIWUECKHIMA
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, HMX OOO3HAYCHHsS] M EIWHUIIBI, YKa3bIBaTh
GopMmynbl, CBSI3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C JPYTUMHU
BEITMYMHAMU;

ONHKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TMPOLECCHI, HUCIOIB3Ys
¢uznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |
4acTOTa CBETA, YHEPTHsI U UMITYJIbC (POTOHA, MEPHOJ MOTypacnaaa, SHEPTUs CBSI3U
ATOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI



UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M E€JIMHULBI, YKa3blBaThb (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYHCIISATH 3HAUCHHE (PU3NYECKON BETUYNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEIBHOIO U MAPaJIIETIBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OUHIITeWHa ans gororddekra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE BBIPAXKEHUE U YCIOBUA (IpaHMIlbl, 00JIACTH)
IPUMEHUMOCTH;

ONpPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBa€MOE IUIOCKMM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHl MO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIl: IpPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIORKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTh BHIBOABL

OCYHIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH MOTPEITHOCTEN N3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIb30BAHUEM
OpSIMBIX U3MEPEHHM: TPU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3ybTaTaM UCCIIeI0BaHMUS;

co0ro1aTh npaBuia 0E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITeIbHOCTU C MCIOJIb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3aJa4d C SBHO 3aJlaHHOM (DU3WYECKON MOJENblo,
UCTIONB3Ysl (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYUHBI U (HOPMYIIBI,
HEOOXOAMMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYEeHHs (PU3NUECKON BEJTNYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATD JIOTUYECKU HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha WM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUM JJI MOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETALIUU
U MpeACTaBlICeHUd Y4eOHOM M HAay4YHO-TIOMYJISPHOM MH(POPMALIUU, MMOITYYEHHOU M3
pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh NPUHIUNBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOWCTB, pa3jinyaTh yCIOBUS UX O€30MaCHOTO HCIIOJIb30BAHUS B ITOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIaAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEJHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWUCTBAaMH, ISl COXPAHEHUs 30POBbSI U COOJIFOJEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJCHUS B OKPY)KAIOLICH CPEE;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHpPENesITh OOS3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaLMsX, aJICKBATHO OLICHUBATH

BKJIaZd KAKJA0T'0 U3 YHACTHUKOB I'PYIIIBI B PCIICHUC paCCManI/IBaCMOI;’I HpO6JI€MBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanu KoJsmyecTBo 4acoB DJIeKTPOHHBbIE
n/ © PASACIOB K Bcer | Konrpoasubl | IlpakTnyecku (unpposbic)
TeM oOpa3oBaTeJibHbIE
n 0 e padoThbI e padoThbI
NporpamMmbl pecypchbl
Pa3znen 1. PUBUKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
dusuka u
bubmuoreka [JOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4YHOTO »
O3HAHUA B
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 | Kunemartuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI Bubnuorexa [IOK
2.3 | COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXAHUKE 2



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 pazneny

18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBBI
MOJIEKYIIAPHO- bubnuoreka [IOK
3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETUYECKOM 9
TEOpUU
OCHOBBI bu6mmoreka [IOK
3.2 | TepMOJMHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperarHble
COCTOSTHHS bu6moreka [IOK
3.3 | BemiecTsa. 5 https://m.edsoo.ru/7f41bf7
da3oBbie 2
TIePEXO0IbI
Hroro mo pazgeny 24
Paznen 4. 9JIEKTPOJANHAMUKA
DIIEKTPOCTATUK bubmorexa HOK
4.1 . 10 1 https://m.edsoo.ru/7f41bf7
2
[TocTosiHHBIM
ANEKTPUYECKUI bubnuoreka [IOK
4.2 | Tok. Toxu B 12 1 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
cpemax
Hroro mo pazgeny 22
PezepBHOe Bpems 2
OBUIEE
KOJIMYECTBO
YACOB 10 08 3 3
I[MPOTPAMME
11 KJIACC
NS | HammeHoanme KosaunyecTBO 4acoB JIeKTPOHHBbIE
(uudgposbIe)
n/ | pasaesoB U TeM Bcer | Kontpoabnsl | IIpakTnueckn
oOpa3oBaTte/ibHbIE
n NporpamMmbl 0 e padoThbI e padoTbl
pecypchl
Paznen 1. 9JIEKTPOAUHAMUKA
MarunurtHoe 1oJe. bu6mmoreka [JOK
1.1 | DnexTpomarHuTHa 11 1 3 https://m.edsoo.ru/7f41c9
S MHIYKIHS ic
Hroro no paszneny 11



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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznen 2. KOJIEBAHUSA U BOJIHbBI

MexaHndeckue 1 bubmuoreka [IOK
2.1 | BSneKTpOMarHUTHBI 9 https://m.edsoo.ru/7f41c9
€ KoebaHuus 7c
MexaHn4eckue u bu6mmoreka [{OK
2.2 | BNEeKTPOMAarHUTHBI 5) 1 https://m.edsoo.ru/7f41c9
€ BOJIHBI 7c
bu6mmoreka [{OK
2.3 | Ontuka 10 https://m.edsoo.ru/7f41c9
7c
Hroro no pazgeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBbHOCTH

OCHOBBI
CIICLIMAJIBHOU bubGnunoreka HOK
31 . 4 1 https://m.edsoo.ru/7f41c9
TEOpUHU e
OTHOCHUTEIIHbHOCTH _
Hroro no pasnemny 4

Paznen 4. KBAHTOBAS ®U3UKA

ONeMEHTHI bu6moreka [IOK
4.1 | kBaHTOBOH 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bu6moreka [IOK
4.2 | Crpoenue atoma 4 https://m.edsoo.ru/7f41c9
/c
bu6mmoreka [JOK
4.3 | AtomHoOe€ s1po 5 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

ONeMEHThI bu6mmoreka [JOK
5.1 | actpoHOoMHH U 7 1 https://m.edsoo.ru/7f41c9
acTpopU3NKH 7c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
0
6.1 Obobuaromee 4 https://m.edsoo.ru/7f41c9
MMOBTOpPEHUE
7c
Hroro mo pazneny 4
PesepBHOE Bpems
OBUIEE
KOJIMYECTBO 68 4
YACOB IIO

[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanyecTBO 4acoB DJIeKTPOHHBbIE
Jara
nugposbie
Tema ypoka Bce | Kontpoabn| IIpakTtHyec | u3ydeH
n/ o0pa3oBaTe/ibHbIE
ro ble padoThl | KHe padoTbl | usl
n pecypchl
®du3nka — HayKa
0 TPUpPOJIE.
Hayunsie bubnuoreka [IOK
METObI 1 https://m.edsoo.ru/ff0
NO3HAHUS c32e2
OKPYXKAIOIIETO
MHpa
Pousib 1 mecTo
¢buzuku B
hopmupoBaHUHN
COBPEMEHHOM bubnuoreka [IOK
Hay4qHOU 1 https://m.edsoo.ru/ff0
KapTUHBI MUpa, B c33e6
MPAKTUYECKOMN
NeSITeIbHOCTH
monei
Mexannueckoe
JIBUKECHHE.
OTHOCUTENBHOCT
bu6mmoreka [IOK
b MEXaHUYECKOTO
N 1 https://m.edsoo.ru/ff0
A ' c3508
Ilepememnienue,
CKOPOCTB,
yCKOpEHUe
PaBHOMEepHOE bubnuoreka [JOK
MPSAAMOIMHENHOE 1 https://m.edsoo.ru/ff0
IBIKEHUE €3620
PaBHOYyCKOpEHHO
. bubnunoreka [JOK
I 1 https://m.edsoo.ru/ff0
P c372e
JBUKEHUE
CBoOoniHOE
bu6mmoreka [JOK
naJieHue.
1 https://m.edsoo.ru/ff0
Yckopenue

cBOOOIHOTO

c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

nnagcHus

KpusosmHuelinoe
JIBUKCHHE.
bubnnoreka [IOK
JBr>xenue
7 . https://m.edsoo.ru/ff0
MaTepHaTbLHOU
c3ada
TOYKH I10
OKPYKHOCTH
[Tpuanun
OTHOCHUTEILHOCTH
lamunes. bubmmoreka [IOK
8 WNuepunansHeie https://m.edsoo.ru/ff0
CHUCTEMBI c3be8
orcuera. [lepBbiit
3akoH HproToHa
Macca Tena.
Cuna. [IpuHimn
CYTIEPITO3UITUU
YHEPHO3HIY BuGnuotexa LIOK
cui. Bropown
9 https://m.edsoo.ru/ff0
3akoH HproToHa
c3be8
TUIS
MaTepuaabHOW
TOYKH
TpeTun 3akoH
bu6moreka [IOK
Hrrorona mis
10 MATEDHATEHEX https://m.edsoo.ru/ff0
p c3be8
TOYEK
3aKkoH
BCEMUPHOTO
bu6mmoreka [JOK
tarotenus. Cuia
11 rxectit. Tlenpas https://m.edsoo.ru/ff0
$ e c3d00
KOCMUYecKast
CKOPOCTh
Cuna ynpyrocru. bubnuorexa [IOK
12 | 3axon I'yka. Bec https://m.edsoo.ru/ff0
Tena c3el8
Cuna TpeHusl.
Kospduunent
Tpenus. Cuiia bubnuoreka [IOK
13 | compoTtuBneHus https://m.edsoo.ru/ff0
MIpU JBUKEHUU c3f76
TeNa B KUAKOCTU
WJIH Ta3e
[loctynarensHoe bubnuorexa [IOK
14 | u BpamarenbHOe https://m.edsoo.ru/ff0

NBIKEHUE

c4lab



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

a0COJIIOTHO
TBEPIOTO TeNA.
MOMEHT CHJIBI.
IIneyo cumsl.
YcemoBus
paBHOBECHs
TBEPAOIO Tena

15

Nmmnynsc
MaTepuaibHON
TOYKH, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmynbe
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHoE
JIBIKCHUE

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c43d6

16

PaboTa u
MOII[HOCTH CHJIBI.
Kunernmueckas
SHEPTH
MaTepuaabHOW
touku. Teopema
00 U3MEHEHHNH
KUHETHYSCKOM
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/ff0
c4502

17

TloTennmansHas
SHEPrus.
TloTennmansHas
SHEPrus ynpyro
nehopMupoOBaHH
OU IIPY)KUHBI.
IloTennmansuas
SHEprus Teya
BONMH3HU
MOBEPXHOCTH
3emian

bubnuoreka [JOK
https://m.edsoo.ru/ff0
c46la

18

ITorenumanbHbIC
H
HEITOTEHIINATLHBI
¢ cunbl. CBs3b
paboThI
HEITOTEHIINATLHBI
X CHII C
H3MEHCHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

MEXaHHUYCCKOHN
SHEPTUU
CHCTEMBI TE.
3aKkoH
COXpaHEHUs
MEXaHUYECCKOH
SHEPTUH

19

JlaboparopHas
pabota
«HccnegoBanne
CBSI3M pabOThI
CHJIBI C
M3MEHEHUEM
MEXaHUYECKOM
SHEPTUM Tejla Ha
npumMepe
pacTsHKeHUs
PE3UHOBOTO
KTyTa»

20

KontponbHas
pabora 1o Teme
«Kunemaruka.
Jnnamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bu6moreka [IOK
https://m.edsoo.ru/ff0
c4b74

21

OCHOBHBIC
MOJI0KESHUS
MOJIEKYJISPHO-
KHHETHUYECKOM
TEOPHUH.
bpoyHnoBckoe
JIBIDKCHHE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c4dc2

22

Xapakrep
JIIBIDKCHUS U
B3auMMOJICHCTBUS
YaCTHI]
BEIIIECTRA.
Mopenu
CTPOEHHS I'a30B,
JKHUAKOCTEN U
TBEPABIX TEN

23

Macca monexysn.
KonunuecTtBo



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

BEIIECTBA.
IlocTrosaunas
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u
€€ N3MEpPEHHUE.
[IIxana
TeMnepaTryp
Henscus

25

WneanpHerii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0
cafde

26

AOcoroTHas
TeMreparypa Kak
Mepa cpeHen
KHHETHYECKOU
SHEPTHH
JIBKCHUS
MOJIEKYIL.
YpaBHeHue
Meunneneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0
chblle

27

3akoH JlanpToHA.
T"a30BBIC 3aKOHEI

28

JlaGopaTopHas
pabota
«UccaenoBanue
3aBUCHUMOCTHU
MEeXIY
napameTpamu
COCTOSIHUS
pa3pekeHHOTO
raza»

29

H3onporniecchl B
HACaIbHOM Tase
H UX
rpagpuygeckoe
MpeACTABICHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c570e

30

Buyrpenuss
SHEPrust
TEPMOJMHAMUYEC
KO CHUCTEMBI U
CIIOCOOBI ¢’
W3MCHCHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

KomnuectBo

TEILIOTHI U
pabora.
Buyrpennss
JHEprus
0JIHOATOMHOTI'O
HJIcaJILHOTO ra3a
Buter bu6mmoreka [IOK
31 S — https://m.edsoo.ru/ff0
et c5c36
VYnenbHas
TEMI0EMKOCTh
BEIECTBA.
bubmmorexa [{OK
KommuectBo
32 TOILTOTEL DI https://m.edsoo.ru/ff0
p c5c36
TerIonepeaye.
AnnabaTHBIN
TpoIIecc
[IepBb1it 3aK0H
TEPMOAVNHAMUKH bubnuoreka [JOK
33 | mero https://m.edsoo.ru/ff0
MPUMEHEHHUE K chefc
M30IpoIeccam
Heob6parumocTts
MPOIIECCOB B bu6moreka [IOK
34 | mpupoae. Bropoit https://m.edsoo.ru/ff0
3aKOH 6230
TEPMOAMHAMHUKHU
[Tpuniun
. bu6mmoreka [JOK
nericteus u KI1/]
35 . https://m.edsoo.ru/ff0
TEIIOBOM
€600a
MAIIHHEI
36 Huxn Kapao u
ero KII/]
DKOJIOTHYECKHE
37 | mpobGiemsl
TEIUIOOHEPTETUKHI
O06o0marommit
YPOK bubnunoreka [JOK
38 | «MonekynsapHas https://m.edsoo.ru/ff0
¢uznka. OCHOBBI 6938
TEPMOTUHAMUKI
KoHnTtponbsHas
bu6mmoreka [JOK
paboTa o Teme
39 https://m.edsoo.ru/ff0
«MomnekynsipHas

¢uznka. OCHOBBI

c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKU

[TapoobOpazoBanu
€ ¥ KOHJICHCAIIUS.

bubnuoreka [IOK

40 Menapere i https://m.edsoo.ru/ff0
p c63b6
KHUIICHHE
AOGcomoTHas u
OTHOCHUTEJIbHAS
bu6mmoreka [{OK
BJIQXKHOCTh
41 BORIVXA https://m.edsoo.ru/ffo
ayxa. c64d8
Hacuimennsrit
nap
Trepnoe Temno.
Kpucrannmaecku
€ 1 aMop(¢HbIe
Tena.
AHM30TpOTIHS bubnuorexa [JOK
42 | cBOHWCTB https://m.edsoo.ru/ff0
KpPHUCTAJIJIOB. €650
Knaxue
KpUCTAJLUTHI.
CoBpeMeHHbIE
MaTepuabl
IInaBnenue u
KpUCTaJUTH3AIINS.
bu6moreka [IOK
VnenbHasa
43 eILTOTa https://m.edsoo.ru/ff0
c6708
IJIABJICHUS.
CyOmumariust
VYpaBHeHue bubnuorexa [JOK
44 | TtemnoBoro https://m.edsoo.ru/ff0
Oaanca 6820
DIeKTpu3aIus
Tell.
. bubmuoreka [JOK
DNEeKTPUYECKUH
45 sapsn. JlBa B https://m.edsoo.ru/ff0
PAL. A céhcc
ANEKTPUIECCKUX
3aps/I0B
[IpoBonHMKH,
TUDTIEKTPUKU U
MIOJIYTIIPOBOJHUKH bubnuoreka [IOK
46 | .3akoH https://m.edsoo.ru/ff0
COXpaHEeHUs cbhcc
ANEKTPUUECKOTO
3apsiaa
47 | BzaumojaencTBHE bu6mmoreka [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3aps/i0B. 3aKOH
Kynona.
ToueuHbI
BIEKTPUYECKUN
3apsiz

https://m.edsoo.ru/ff0
cbeed

48

Hanpsixénnocts
JEKTPUIECKOTO
noJis. [Ipuniun
CYyIIEpIIO3UIINN
ANEKTPUYECKUX
noseu. JInaun
HANPSKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c6df2

49

PaGoTa cun
AIEKTPOCTATUYEC
KOTO TOJIA.
TloTenmmann.
PaznocTh
MOTEHIIHAIOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c6f00

50

[IpoBoaHMKY M
TMDIIEKTPUKH B
ANEKTPOCTaTUYEC
KOM ToJIe.
Jusnexkrpudecka
S IPOHUIIAEMOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0
c7018

o1

DIIEKTPOEMKOCT.
Konpnencarop

bu6moreka [IOK
https://m.edsoo.ru/ff0
c7126

52

DIJIEKTPOEMKOCTh
IJIOCKOTO
KOHJICHCATOpA.
DHeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c72c0

53

JlaGopaTopHas
pabota
"U3mepenue
JIEKTPOEMKOCTH
KOHJeHcaropa"

54

[Ipuanun
JIEUCTBUS U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOMHPOBAJIBLHOTO
amnmnapara,
CTPYHHOTIO
MpUHTEpA.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

DIEeKTPOCTATUYEC
Kas 3alluTa.
3a3zemiieHHE
ANEKTPOTIPUOOPO
B

55

DnexTpuyecKuit
TOK, YCIIOBHSI €TO
CYIIICCTBOBAHMSL.
ITocTosiHHBIN
Tok. Cuita Toka.
Hanpsixenue.
ConpoTHuBICHHE.
3akon Oma Jyist
ydacTKa [ernu

56

[TocnenoBarensH
oe,
napasuiesbHoe,
CMEIIaHHOE
COCTMHEHHE
IIPOBOAHHKOB.
JlabGopaTopHas
pabota
«3yuenue
CMEIIAaHHOTO
COeIMHEHUs
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0
c74f0

57

Pa6ota u
MOILIHOCTb
ANEKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c7838

58

3akon Oma mis
MOJIHO M
(3aMKHYTOH)
3JIEKTPUUECKON
uenu. KopoTtkoe
3aMbIKaHUE.
JlaGopatopHas
pabota
«3mepenue
OJ1C ucrounnka
TOKA U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c7ae0

59

OneKTpoHHas



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

MIPOBOIMMOCTh
TBEPIBIX
MECTAaJIJIOB.
3aBHUCHUMOCTh
COTIPOTHBIICHUS
METaJIJIOB OT
TEMIIEPATYPHI.
CaepxnpoBoauM
OCTh

60

DNEeKTPUUECKUH
TOK B BaKyyMe.
CaowucTBa
AEKTPOHHBIX
MTy4KOB

61

[TonmynpoBoAHMK
U, uX
coOCTBEeHHAs U
pUMecHast
MIPOBOJIUMOCTb.
CsowuctBa p—n-
nepexo/a.
[TonynpoBoagHUK
OBBIE TIPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0
c84ae

62

DIIEKTPUYECKUU
TOK B pacTBOpax
U pacrjiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYEC
Kas
JICCOLIMAITHSI.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c82ba

63

DNEeKTPUYECKUH
TOK B razax.
CamocTosTenbHBI
U U
HECaMOCTOSITEIbH
BIU paspsii.
Monnus. [Inazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0
c84ae

64

DNEeKTpUYECKUE
npubopsl U
YCTPOMCTBA U UX
IIPaKTUYECKOE
IIPUMEHEHHE.
[IpaBuna
TEXHUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

0€e3011aCHOCTH
O0o0maromuii
bubnuoreka [IOK
YPOK
65 CKTOMHHAMIL 1 https://m.edsoo.ru/ff0
pox c88be
Kay
KontponbHas
paboTta 1o Teme
«DIEKTPOCTATUK
N bu6mmoreka [IOK
a. IlocTostHHBIN
66 N 1 1 https://m.edsoo.ru/ff0
ANEKTPUIECCKUIN
c8a8a
TOK. TOKHU B
Pa3IUYHBIX
cpenax»
PesepBHBIi ypOK.
KouTtponsHas bubnuorexa [JOK
67 | paboTa 1o Teme 1 https://m.edsoo.ru/ff0
"DnexkTpoMHaMu c8c56
Ka"
PesepBHEIT ypOK.
o 60§ma}omzlpﬁ Bu6mmorexa IJOK
68 oK 110 TeMaM 1 https://m.edsoo.ru/ff0
yp c8f6e
10 xmacca
OBIIEE
KOJIMYECTBO
68 3 3
YACOB I10
ITPOI'PAMME
11 KJIACC
N2 KonuyecTBo yacos JJIeKTPOHHbIE
Jara
undponbie
Tema ypoka Bce | Konrtpoabn| IlpakTtHyec | u3ydeH
n/ oOpa3oBaTeJibHbIE
ro ble padoThl | KHe padoThl | UA
n pecypchl
IlocTtosunbie
MAarHuThl U UX
B3auUMOJEHCTBHE.
MarsuTHOE mHoJe.
bu6mmoreka [JOK
Bexkrop
1 MAFHHTHOM 1 https://m.edsoo.ru/ff0
o c9778
WHYKIUU.
Jlunun
MAarHUTHOH
WHIYKIIUU
5 MarunurHoe 1oie 1 bu6mmoreka [JOK
MPOBOJAHUKA C https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

TOKOM. OTBIT
Opcrena.
BzaumoneiicTeue
MIPOBOTHUKOB C
TOKOM

c98fe

JlaboparopHas
pabora
«3yueHne
MarHUTHOTO TIOJIS
KaTyIIKH C
TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c98fe

[elictBue
MarHuTHOTO TIOJISt
Ha TIPOBOIHHK C
TokoM. Cuta
Awmrnepa.
JlaGoparopHas
pabota
«HccaenoBanue
JICUCTBUS
MTOCTOSIHHOTO
MarHuTa Ha
pamMKy ¢ TOKOM»

bu6moreka [IOK
https://m.edsoo.ru/ff0
c9ac0

[HeiicTBue
MAardHUTHOTO IOJIS
Ha JBIKYILYIOCS
3apSOKCHHYIO
yactuny. Cuna
Jlopenma. PaboTa
cunsbl JlopeHia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c9df4

DJIEKTPOMarHuTH
ast UHIYKIUSL.
IToTok BekTOpa
MAarHUTHOM
naaykauu. JJ1C
WHJYKUUHU. 3aKOH
3IEKTPOMAarHUTH
O UHAYKLUU
QDapanes

JIaGopatopHas
pabota
«HMccnenoBanue
SIBIICHUS
AJIEKTPOMArHUTH
O MHAYKLIUK

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cal50



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

NHAYyKTUBHOCTD.
SIBnenue
CaMOMH/TYKIINH.
2J1C
CaMOUWHTYKIIHH.
OHeprus
MAardUTHOTO ITOJIS
KaTYIIKU C
TOKOM.
DNeKTpOMarHuTH
o€ moJe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
€a600

Texanueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
MIOCTOSTHHBIC
MarHHuTEHI,
AJIEKTPOMAarHUThI,
3JIEKTPOIBUTATEN
b, YCKOPUTEIH
3JIEMEHTaPHBIX
YacTHIIL,
WHAYKIIMOHHAS
neyb

10

O06o0marommit
YPOK
«MarauTtHoe
ToJe.
DJIEKTPOMAarHuTH
ast UHTYKITUSDY

bu6moreka [IOK
https://m.edsoo.ru/ff0
cab82

11

KonTposbHas
pabora 1o Teme
«MarnuTtHoe
noJe.
DNEeKTpOMarHuTH
ast UHIYKIUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cad58

12

CBo0OoubIE
MEXaHHYECKHE
KoJIeOaHMUSI.
I'apmonnueckue
KoJIeOaHMSI.
YpaBHeHue
TapMOHUYECKHX
KOJICOaHUIA.
[Ipespamenue
SHEPrUuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
caf06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas
pabota
«HccnenoBanue
3aBHCHMOCTH
MEPUO/1a MAJIBIX
KoJiebaHui Tpy3a
Ha HUTHU OT
JJIMHBI HUTHU 1
MAaccChl Tpy3a»

14

KonebarenpHbIH
KOHTYP.
CBo0OOIHBIE
AJIEKTPOMArHUTH
pI€ KOJIeOaHus B
HJI€aIbHOM
KoJe0aTeIbHOM
KOHTYpE.
AHanoTus MEX1y
MEXaHUYECKUMU
H
ANIEKTPOMArHUTH
BIMU
KOJeOaHUIMU

bu6moreka [IOK
https://m.edsoo.ru/ff0
ch820

15

dopmyna
Tomcona. 3akoH
COXPaHCHHUS
SHEPIUH B
HJICAILHOM
KoJ1e0aTeIbHOM
KOHTYype

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ch9c4

16

[Ipencrasnenue o
3aTyXarolux
KOJIeOaHMIX.
Brinyxennsie
MeXaHUYECKHE
KoeOaHusL.
Pe3onanc.
BeinyxaeHHbIE
3IEKTPOMAarHUTH
bIe KOJI€OaHu

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cbb86

17

IIepemeHHbBIN
TOK.
CunycougalibHbI
W NIEPEMEHHBIN
TOK. MOIIHOCTB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0
TOKA.
AMIUTUTYIHOE U
JICUCTBYIOLIEE
3HAUYCHHUE CHIIBI
TOKA B
HaIpsHKEHUS

18

Tpauchopmarop.
[Ipoussoactso,
repeaayda u
noTpebieHne
BIEKTPUUECKON
SHEpPruu

19

YerpolicTBo 1
MPAKTUYECKOE
MIPUMEHEHHE
AIEKTPUIECKOTO
3BOHKa,
reHeparopa
MIEPEMEHHOTO
TOKa, TUHUH
ANIEKTpoTepeayd

bu6moreka [IOK
https://m.edsoo.ru/ff0
cc324

20

OKOJIOTHYCCKHE
PHUCKH TIpH
MIPOU3BOJICTBE
AIEKTPOIHEPTHH.
Kynerypa
HCIIOJIL30BaHHUs
AIEKTPOIHEPTUU
B IIOBCETHEBHOU
JKU3HU

21

MexaHuueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeHu
s. [lepuos.
CkopocTb
pacnpocTpaHeHu

s W AJIMHA BOJIHBI.

ITonepeunsie u
IIPOJIOJIBHBIE
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ccab4

22

3Byk. CkopocTh
3BYKa.
I'pomkocTh
3ByKa. BeicoTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

ToHa. TemOp
3ByKa

23

DNEeKTPOMarHuTH
bIC BOJIHbI, UX
CBOMCTBA U
ckopocrts. [IIkana
DJIEKTPOMArHUTH
bIX BOJIH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
ccfe0

24

[TpunIUIIBEL
paaroCBsI3U U
TEJIEBUJICHMS.
Pazsutne
CPEACTB CBSI3H.
Pamnonokarms

25

KontponbHas
pabota
«Konebanus u
BOJIHBI»

bu6moreka [IOK
https://m.edsoo.ru/ff0
cc6f8

26

[IpssMmonmHeEHOE
pacnpocTpaHeHH
€ CBETa B
OJHOPOTHOM
cpene. Toueunblid
HCTOYHHUK CBETA.
JIyu cBeta

bu6moreka [IOK
https://m.edsoo.ru/ff0
cd350

27

Otpaxenue
CBETa. 3aKOHBI
OTpaKeHUS
CBeTa.
[Toctpoenune
n300pakKeHUH B
IJIOCKOM 3epKajie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd4e0

28

IIpenomnenue
ceera. [lonHoe
BHYTpPEHHEE
OTpPa’KEHUE.
[IpenensHbIn
YTOJI TIOJIHOTO
BHYTPEHHETO
OTpaXkeHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cd7f6

29

JIaGopatopHas
pabota
«3mepenue
noKa3zaTens
peTOMIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd67a



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

CTCKJIa»

30

JIMH3LIL
IToctpoenue
M300paKeHMil B
nun3e. Dopmyia
TOHKOM JIMH3EI.
VBenuuenue
JIMH3BI

bubnuoreka [IOK
https://m.edsoo.ru/ff0
cddle

31

JlaGoparopHas
pabota
«HccnegoBanne
CBOICTB
M300pakeHH B
JTUH3AX»

32

Jucnepcus
cBera. CI0KHBIN
cocraB 0eJIoro
ceeta. [IBerT.
JlaGoparopHas
pabota
«Haomronenune
TUCTIEPCUH
CBETa»

33

Hutepdepentus
CBeTa.
Judpakums
CBeTa.
JudpakunonHas
peméTka

bu6moreka [IOK
https://m.edsoo.ru/ff0
ced22

34

[TonepeuHocTh
CBETOBBIX BOJIH.
IMonspuzanus
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf02e

35

Onrtuyeckue
MPUOOPHI U
yCTpOKCTBA U
YCIOBUS UX
0e30MmacHOTO
MIPUMEHEHHS

36

I'panuwbr
MIPUMEHUMOCTHU
KJIACCUYECKOMN
MEXaHHUKHU.
ITocrynatel
crernuaibHON

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf862



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

TEOpUn

OTHOCHUTEJILHOCT

u

OTHOCHUTEBHOCT

b

OJTHOBPEMEHHOCT bu6mmoreka [{OK
37 | u. 3amemieHue https://m.edsoo.ru/ff0

BPEMEHU U cfad2

COKpaIIeHue

JUTUHBI

OHeprus u

HMITYJTBC

PENATUBUCTCKON

gacTuibl. CBS3b bubmorera [JOK
38 https://m.edsoo.ru/ff0

MaccChl C ) cfc68

SHEPTHEH U

HAMITYJIBCOM.

DHeprus noxkos

KontponbHas

pabora «OnTuka.

OCHOBBI bubnuorexa [JOK
39 | cnenmanbHOU https://m.edsoo.ru/ff0

TEOpUHU cf6f0

OTHOCHUTEILHOCT

w»

®OTOHBI.

®opmyia bubnuoreka [JOK
40 | Ilnanka. DHeprus https://m.edsoo.ru/ff0

Y UMITYJIbC cfel6

dboTona

OTKpbITHE U

HCCIIEIOBaHNE bu6mmoreka [JOK
41 | dotosrddexra. https://m.edsoo.ru/ff0

OmnpiTe A. T cffc4

CroneroBa

3aKOHBI

doTorddekra.

YpaBHeHue

e — bubmuoreka [JOK
42 https://m.edsoo.ru/ff0

doTorddekra. d015¢

«Kpachnas

TpaHULIa»

¢dororpdexra

JlaBneHue cperta. bubmorexa HOK
43 https://m.edsoo.ru/ff0

Omnrite! [1. H.

d04a6



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

JleGeneBa.
XHUMHYECKOE
JIICUCTBUE CBETA

44

TexHuueckue
YCTPOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
($hoTOdIEMEHT,
dboTomaTUHK,
COJTHEYHAS
Oarapes,
CBETOJIHO]I

45

Pemenne 3amau
110 TEME
«DIEMEHTHI
KBaHTOBOM
OIITHUKI

bubmmoreka [{OK
https://m.edsoo.ru/ff0
do0302

46

Monens aToMa
Tomcona. OnbITHI
Peszepdopna mo
paccestHUIO o~
YacTHII.
[lnanerapnas
MOJeJlb aTOMa

bu6moreka [IOK
https://m.edsoo.ru/ff0
d091a

47

[Toctynatel bopa

bu6moreka [IOK
https://m.edsoo.ru/ff0
dOafa

48

Nznyuenue u
MOTJIOIIIEHUE
(hoTOHOB MpH
nepexojie aToma
C OJIHOTO YPOBHS
SHEpPruu Ha
npyroi. Buasl
CIEKTPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOafa

49

Bonnossle
CBOKMCTBA YaCTHII.
Bonnsr ge
bpoumns.
KopnyckynspHo-
BOJIHOBOH'
JTyaliu3M.
CrionTanHoe 1
BBIHYKJIEHHOE
W3JIy4YEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dOca8

50

OTtkpsiTHE

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

pPainOaKTUBHOCT
u. OTBITHI
Pesepdopna o
OTIpEICIICHUIO
cocraBa
PagMioaKTUBHOTO
H3ITyYCHUS

https://m.edsoo.ru/ff0
dofd2

51

CaoricTBa anbda-
, beTa-, ramMma-
W3ITydeHUS.
Bmmsgune
PainOaKTUBHOCT
U Ha )KUBbIE
OpraHUu3MbI

52

OTtkpbiTHE
MPOTOHA H
HEHUTpOHA.
H3oTomsI.
Anwda-pacna.
DNEeKTPOHHBIH U
MO3UTPOHHBIN
Oeta-pacrma.
lNamma-
U3ITy4yeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0
d1162

53

DHeprus CB3U
HYKJIOHOB B si/Ip€.
Snepubie
peaxuu.
SnepHpin
peaxTop.
[TpoGemsl,
MIEePCTIEKTUBBI,
9KOJIOTHUECKHE
ACTEKTHI ACPHOU
SHEPreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d1356

54

DneMeHTapHbIe
YaCTHIIBI.
OtkpsiTHE
MIO3UTPOHA.
MeTtoasnl
HAOIIOAECHUS U
perucTpanuu
3JI€MEHTapPHBIX
yactull. Kpyribrit
CTOJI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

«DyH1amMeHTalb
HbIE
B3anMMOJICUCTBHS.
Emnncrso
¢buznveckon’
KapTUHBI MUPa»

55

Bupg 3831000
neba. Co3Be3nus,
SIPKUE 3BE3/BI,
IJIAHETHI, HX
BUJIMIMOE
JIBIDKCHHE.
ConneuHas
cucTeMa

56

Comnnre.
Conaeunas
aKTUBHOCTb.
Uctounnk
sHeprun CoJiHITa
M 3BE3T

57

3BE3b1, X
OCHOBHEIC
XapaKTePUCTUKH.
3BE3 a5l TIIaBHOW
MOCJIeI0BATSIIHEHO
ctu. BHyrpennee
CTPOEHUE 3BE3I.
CoBpeMeHHbIE
MpEJICTaBJICHUS O
MPOUCXOKACHUHN
H DBOJIIOIUH
CoJHIIa U 3BE3]

58

Mineunsin I1yts
— Hama
TI'anakTuka.
ITonoxenue u
JIBHOKEHHE
ComHiia B
TI'anaktuke.
TI'anaktuku.
UYepuble IbIphI B
siIpax rajJjakTUK

59

Bcenennas.
Pasz0eranue
raJIaKTUK.




Teopus
Bonboro
B3pbIBA.
PenuktoBoe
W3JyYCHHE.
MeraranakTuka

60

Hepemennsie
poOIeMBI
aCTPOHOMHH

61

KontponbHas
pabota
«DNIeMEeHTHI
ACTPOHOMHH U
acTpOPU3UKNY

62

O6o0matomuii
ypok. Poiib
bu3uKu 1
ACTPOHOMUH B
9KOHOMHUYECKOH,
TEXHOJOTHIECKO
H, COMAJIbHOM 1
ATUYECKOU
chepax
NEeSITETHHOCTH
YeJIoBeKa

63

O6006maromuit
ypok. Ponb u
MecTO (PU3UKH U
aCTPOHOMHUU B
COBPEMEHHOU
HAay4YHOU KapTHHE
MHUpa

64

O06001aromun
ypok. Poib
(dbuzndeckon
TEOPHH B
(dbopMupoBaHUU
NPEACTaBICHUN O
¢buznueckoit
KapTHHE MHpa

65

O6o006maromuit
ypok. Mecro
¢buznueckoit
KapTUHBI MUPA B
oOmiem psgy




COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
IIPEACTABICHUH O
pupoie

66

PesepBHbIl ypOK.
MarnuTHOE€ noJe.
DNeKTpOMarHuTH
ast UHYKITUS

67

PesepBHBIl ypOK.
Ontuka. OCHOBEI
CIICIMAIIbHOM
TEOPHUH
OTHOCHTEIBHOCT
"

68

PesepHnslii ypok.
KBanToBas
¢buzuka.
DJIEMEHTHI
aCTPOHOMHUU U
acTpopU3UKH

bu6moreka [IOK
https://m.edsoo.ru/ff0
d1784

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

68

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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