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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OGI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJWMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueoHoro npeamera «duszukay mo rogam oOyueHus.

du3rka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMAs B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECCTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpadueri u  acTtpoHommeil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH NPUMEHSTH
HAy4YHBII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEIOBaHUM.

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

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEPIUIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3AesioB (PU3MKHU, BKIIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes ecenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepual Kypca (U3UKHU
o0beUHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs



dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pHHU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. BEE peanuzainus TpeanojaraeT HUCIOIb30BaHHE
TYMaHUTApHOTO TOTEHIHANa (PU3MUECKON HAyKHh, OCMBICICHUE CBSI3M PA3BUTHS
¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKEe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMUYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢uzuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPHUIIOKECHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp>KaHMsl, TOCBSIIEHHBIX OJKOJIOTHYECKUM TMpo0JIeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHH, a TakKe OOCYKIEHUS
npo0JieM palOHAIBHOTO MPUPOIONOIB30BaHUS U IKOJIOTMUECKONH O0€30aCHOCTH.

Crep:XKHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISOTCA (U3HUecKrue Teopuu ((PopMUpOBaHUE MPEACTABICHUHA O
CTPYKTYyp€ MOCTpOeHUsI (pu3nueckol Teopun, posi GyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TNPEJACTABICHUSAX O TMPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHWUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronmuxcs.
Jns  Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHUE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JabOpaTOpHBIX pador,
KOTOpBIE B MporpaMMme Mo (u3uke OOBbEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKUX
paKTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISECTCA yYaCTHUKAMHU
0o0pa30BaTeIbHOTO TPOIECCa HUCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHameHuss kaOwHera ¢u3uku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIWYUH W TOCTAHOBKY OMBITOB IO TPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE YIENSAETCS PEMICHUIO PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlay MPUOPUTETOM SIBIISIIOTCS 3a7a4M C SIBHO
3aJlaHHON (YU3UYECKON MOJIETIBIO, TTO3BOJISIOIINE MPUMEHSATh H3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOr0 pasjesia Kypca, TaK U UHTETpUPYys 3HAHUS U3
pa3HBIX pa3nenoB. /[ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBICHWHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTyallud TMPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY oOOecnedeHno ydeOHOro nmpouecca 0a30BbI ypOBEHb Kypca
(GU3MKH HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
MpeAMETHOro KabuHeTa (PU3UKU WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa



MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3UKH JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHMS YKAa3aHHBIX B
nporpaMme o U3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT U JAEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpanuoHHOe 00opyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAQJIBHOM JOCTATOYHOCTHU M  OOECIEYMBAET IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEJIOBAHUSI ~ M3YYaeMBIX  SIBJICHUH W  TPOLECCOB, OMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 000pyJaOBaHUE JUIsI YYEHHUYECKUX MPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJe TEMAaTHYECKUX KOMIUICKTOB U OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydawmommxcs. TemaThyeckue KOMILICKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTENILHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUil.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOITUM SIBICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHMPOBO33PEHUSI KaK pe3ysibTara H3y4YEeHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUA C HCIOJIB30BAHUEM
bu3MUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeicTaBiICHUN O poiu (DU3UKKU IS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkenue HTUX 1enel oOecrneurnBaeTcs pelieHneM CIIeAyIoIuX 3a7ad B

Ipoliecce U3ydeHus Kypca GU3MKHA Ha YPOBHE CPEHEr0 00Iero 00pa3oBaHus:

e MPUOOPETCHHUE CUCTEMBl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHHUKY,
MOJICKYTSIDHYIO (DM3UKY, OJJIEKTPOAWHAMUKY, KBAaHTOBYIO (U3UKY W
AIEMEHTHI acTPODHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBbsiCHeHHS (PU3WYECKUX SABJICHUHM B TPHUPOAEC H Uil TPUHATHA
MPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dusnueckold Monenblo, 3a1ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3aHue PU3MIECKOr MOJCIH, aIeKBaTHOW YCIIOBHUSAM 3aJ1a4H;

e TOHMUMaHWE (U3NYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHHUYCCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHHEC METOJAAMH CAMOCTOSTEIHHOTO IJIAHUPOBAHWS W TPOBEICHHSI
(Gu3HUECKUX DKCIICPUMEHTOB, aHAIW3a M HWHTEpHpeTannu WH(OpMaIuy,
OTIpe/IeTICHUS TOCTOBEPHOCTH TMOJIYYCHHOT'O PE3yIbTaTa;

e CO3JIaHWE YCIIOBUU JIJISl PA3BUTHS YMEHUU MPOCKTHO-UCCIIECIOBATEILCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wusyuenne ¢usuxu (0a30BbIi ypOBEHBb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennmaraemerii B mporpamMme IO (HU3UKE TEpeUYeHb JA0OPATOPHBIX M
MPAKTUYCCKUX padOT SBIACTCS PEKOMCHIOBAaHHBIM, YYHTEIb JElaeT BBIOOD
NPOBEJICHUS JIA0OPATOPHBIX pPAabOT W OMNBITOB C YYETOM HWHIUBUIYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszjnen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o mpuponae. HaydHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(DPOBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvkeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HAa OCHU CHUCTEMBbI KOOPJIMHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTEl.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOe IBIKeHHe. | 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMsS, MNYyTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  nBwkeHue. [[BUKEHHME  MATEPUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpagiienrie CkopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HepaBHOMEPHOTO ABHKEHUS C LIEJIbIO ONMPEICIICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amuned. Ilepsblii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUkHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHOro Ttsarorenusa. Cuna Tsokectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBKEHUSI U cujia TpeHus nokos. KoadduimeHnt tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOJUIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHre UHEPLIHH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MTOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3HOBOM 00pas3Iie, OT ux AehOopMaIiiH.

UccnenoBanne ycinoBUil pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonvt coxpanenus 6 mexaHuke

NMnynbe MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbsC cuibl M M3MEHEHUE HMITYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktriBHOE IBHXKEHUE.



Pabota cuibl. MOITHOCTD CHJIBI.

Kunernueckass sHeprusi MarepualbHOM TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToreHumnanbHas DHEPrus. [ToreHuunanbHas DHEPrus YIPYTro
nepopMHpoOBaHHON  mpykuHbl. [loTeHlManbHass 3Hepruss Tena  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[TorennanbHple ¥ HENOTEHIUAJIbHBIE  CHUJIBL. CBsa3p  paboTHI
HENOTCHUMAIBHBIX CWI C U3MEHEHUEM MEXAHUYECKOM JHEPIrMU CUCTEMBI TeEll.
3aKOH COXpAaHEHHSI MEXaHUYECKOU SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE 1BHKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPruu
TeJla Ha IIPUMEpPE PACTSIKEHUSI PE3UHOBOTO JKI'YTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. Huddysus. Xapakrep IBWKCHUS U
B3aMMOJICVCTBUSA YacTUI[ BemlecTBa. MoJenu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPJBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojieel. Macca u
pasmepsl Mosiekys. KonmndectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmeparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBHOrO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpElIHEM KWHETMYECKOW SHEPrMU TEIJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temmepatyp KenbBuna. 1'a30Bbie 3akoHbl. YpaBHeHne MenaeneeBa—KnamneipoHa.
3akoHn JlanbTroHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHnueckue YCTpOWCTBA W IMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHH.

OnbiThl 10 qU(Py3Un KUJIKOCTEH U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HM3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIOCOObI €€ u3MeHeHus. KonuuecTBo TeraoThl U pabota. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buael  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammuHbL.  [IpyHOUIBI ~ AEHUCTBUA  TEMJIOBBIX  MAILHH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHUsl, OBITOBOM XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3>HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpeHHEN SHEPTUH (TeMIIEpaTypbl) Tela NpH TeIUIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenune yaenpHON TETIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koujeHcauus. Vcnapenue U kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3Ayxa. HaceimeHHsld mnap. YxaenbHas TEIUIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JIaBJICHMUSI.



Trépnoe teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramibsl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTalin3anus. Y aeibHad Terora miasieHus. Cyonumanus.

VYpaBHeHHE TENI0BOrO OajaHca.

TexHudyeckne yCTPOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH IOIYYEHHsSI COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUHU.

Cnioco0bl U3MEpPEHHS BIAKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTAILIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWi 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsaoB. [IpOBOAHUKM, IAUAJIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsa.

B3aumoperictaue 3apsinoB. 3akoH Kynona. ToueuHbI 37€KTpUYECKUN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3iiekTpudeckoro modsa. IIpuHnun
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  osmekrpocratmueckoro  moinsa.  Ilotenmuman.  PasHocThb
noTeHIUaaoB. [IpOBOAHMKM U AUDJIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPONpPHOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN alliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DNEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlluTa.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTtopa OT IUION[aau
IJTACTHH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3Mmepenne 3nekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMma 114 yyacTKa LENu.

DJIEKTPUYECKOE CONMPOTUBIIECHUE. Y AECIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEAMHEHNE POBOJHUKOB.

Pabora oanexkTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYILASI CUJIa U BHYTPEHHEE COMNPOTHUBJICHHE HCTOYHHUKA TOKA.
3axon Oma /15 MOJIHOM (3aMKHYTOM) 3neKkTpuyeckol 1ienu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/VIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobGcTBeHHas u MpUMECHasI MPOBOJUMOCTb
noJryripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynmpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DJIeKTpUUECKU TOK B Ta3zax. CaMOCTOSITENbHBIM M HECAMOCTOATEbHBIN
pazpsan. Monuus. [1ma3ma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COINPOTUBIIECHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAJM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue BaeKTpoABMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pasps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABMKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextpoiusa.

MexknpeaMeTHbIe CBA3H



N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBA3€M € KypcaMHU MaTeMaTHKH,
OMOJOruHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CB3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUsA: SIBJICHUE, HAay4HbId (akT, runores3a, (hU3MUEcCKas BEIMYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHHEWHas QyHKUuS,
napabona, runepOona, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHUYECKAs HUCCOIHAIMS,
raJibBaHUKa.

l'eoepaghus: BTaxXHOCTH BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
yu4€T TpeHHs] B TEXHUKE, MOJAIIUIHUKN, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHEDP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBATEIbHbIE npuOopHl,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Pa3nen 4. JinekTpoaMHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTtostHHbIE ~ MarHuThl.  B3auMonaencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJsied. JInHMKM MarHuTHOM WHAYKIWU. KapThHa JWHWUNA MarHUTHOMN
VHIYKUWHA M0JI1 HOCTOSIHHBIX MATHUTOB.

MarauTHoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHMHA WHIYKIUH
MAarHUTHOTO TOJISI JJMHHOTO MPSMOTO HPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHHMKA, KATYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumoaeicTeiue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJb M HAIPaBJICHUE. [[BHKEHHE 3apsIKEHHOW YaCTHULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.



SIBneHne DIIEKTPOMATHUTHOW MHAYKOHMHM. [IOTOK BeKkTOpa MAarHMTHOU
MHIAYKIMHU. OJIEKTPOABMXKYIIAs CWIAa HWHAYKIHH. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnexrpuueckoe mosie. OJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJTHUKE, IBMXKYIIEMCSI IOCTYIIATENIBHO B OJTHOPOJTHOM MAarHMTHOM IOJIE.

ITpasuno Jlenua.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOTO TOJIA KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: IIOCTOSHHbBIC
MarHuThbl, JJEKTPOMArHUThI, JJEKTPOJBUIATENb, YCKOPUTENIU DSJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO TyYKa MarHUTHBIM TOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO IOl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JEKTPOMArHUTHON MHIYKIUU.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KoJ1e0anus

Konebarenbnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KoieOaHMUS.
INapmonunyeckue konebanus. [lepuon, wacrora, amruutyna u ($aza KoieOaHUH.
[IpyxvHHBIM MasATHUK. MareMaTH4ECKUM MasTHUK. YPAaBHEHHE TAPMOHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJIeOAHHS B
UJEaTbHOM KOJI€0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU KojeOanusamu. @Dopmyna TomcoHa. 3akoH coxXpaHeHUs
SHEPI'uM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KojaeOaHusX. BrIHYX/IeHHbIE MEXaHUYECKUE
KoJnebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaAHUS.



[Tepemennblii  TOk. CHHYCOMZANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKHE PUCKH MPU IPOU3BOJACTBE 3JeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuyeckne yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHME: DBIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanune mnapaMeTpoB Kojie0aTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTHYEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronumx KojaeoaHui.

HccnenoBanrie CBOMCTB BBIHYXJACHHBIX KOJIEOaHUM.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mociie0BaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
WHyKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOoTepeadH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBaHnne NEpeMEHHOTO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpaHeHus. llepuona. CkopocTb
pacrpocTpaHeHuss W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
HNurtepdepentus n qudpakiys MeXaHMIECKUX BOJITH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJspu3anus, JudpaKius,
unTepdepennrsi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguOCBA3U U TeAEBUICHU. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJULIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBanue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.



Konebiromeecs Teno Kak HICTOYHHK 3BYKa.

HaGmronenne orpa)keHust 1 MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJICKTPOMarHUTHBIX  BOJIH: OTpaKeHUe,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxxeHusi cBera. I[locTpoeHue n3o00pakeHui B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

ColOuparomue u paccewBaromue JuH3bl. ToHKas JuH3a. DdokycHoe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

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

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIla,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakinu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITMOHHON PEIIETKHU.



Habnronenue nonsipusaiuy CBeTa.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi
N3mepeHue nokaszaTesns NpeaoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB U300paKe€HUM B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Ceetoguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramMma-u3ayyeHUs.
BinsiHue paainoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl spa.

SnepHble peakuuu. Jlenenue u cCUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPIETUKU. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKhe 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CHEKTpaJbHBIA KJacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» JJIs1 3BE3J] TJIABHOW IMOCJIEN0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe
3BE37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3]]. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa0606ima. PazOeranue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabarooenus

HaGmtonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M JJIsI OTMIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maromee NOBTOPEHUE

Ponpr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YEe0BEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMUU B COBPEMEHHOM HAay4YHOU KapTHHE MUpPA, POJib (PU3NUECKON TeOpuun
B (OpMUpPOBAaHUM TMpPEJACTAaBICHUN O (U3NUYECKOW KapTUHE MHUpa, MECTO
dbu3nUYecKol KapTUHBI MUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcsi C
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€ C KypcaMHd MAaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumores3a, (pusmyeckas BeEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEeHWE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U HMX MPOEKUUHU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUpPOAE, KoJjeOaTelbHbIe
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, EUCTBUE
pagualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW PEIIETKH, CIEKTPaIbHBIHI
aHaJn3.

l'eoepaghus:  marHWTHBIE TIONMIOCA 3€MJIM, 3aJI€KA MArHUTHBIX Py,
doTochEMKa 3eMHOM TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocua: NUHWUM DIEKTPOIIEpENAd, TEHEPATOP MEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBYU-meub, MPOCKIIMOHHBIM ammapaT, BOJOKOHHAS OITHKA,
CoOJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YJbTATHI OCBOCHUS yueOHOro npeaMera «Ou3nKay JOJKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXcsli PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIlEeCTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOU IESTEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMN 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUKUCKOTO OOIIECTBA;

NPUHATAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakKITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOLIEHNE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(U3MKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmblTa JAEATEIbHOCTH JKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTh B IPOLECCE
U3ydeHUs  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe eHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh IIeJIM JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHKEHMUS,
BBISIBIIATH 3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTpPUBAEMbIX
(U3UYIECKUX SIBIICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IeJISIM, OIICHUBATh PUCKH MOCJIEACTBUH JEATEIHLHOCTH,
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSX  PEAJIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeIbCKHUe 1€MCTBHUA .
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATHUSAMHU U METOJaMHU
buznuecKon HAYKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIEOBATEILCKON M MPOSKTHOMN JAEATEIIHHOCTH
B 00JlacTH (QU3MKU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY
METOJIOB peIieHus] 3aAad (HU3NYECKOr0o COJIep)KaHHUsSA, MPUMEHEHUIO Pa3IUIHBIX
METOJIOB ITO3HAHMS,



BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpNpETalny, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B pPa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JJaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajauy,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIsl J10Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3oBaTeIbHOU
JEeSTENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS MO (U3MKE B MPaKTUYECKYyI0 0O0JacTh
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC HJIEH, MIPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM MOJyuYeHUs HMH(opManuu (U3HUECKOro COoAep>KaHus U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHAJM3,
CUCTEMATU3allMI0 M HUHTEpPIpETalri0 MHPOPMALUU PA3NIMYHBIX BUIOB U (HopM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBa  HMH(MOPMALMOHHBIX M KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3aLIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN AProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOepeKeHus, MPaBOBBIX U  ITUYECKUX HOPM, HOPM
nH()OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUS B pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHa4YeHUs MHPOPMAIMH U LEJIEBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(GopMmy mpencTaBiIeHUs U BU3YyaTU3alUH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

OCYIICCTBJISITh  OOIIEHHE Ha YpoKax (U3UKM U BO BHE-YPOUHOU
TeSITETHbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCTOJH30BaTh MPEUMYINECTBA KOMAHIHOW W WHANBUAYAIHHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



[IpUHUMATh  L€IM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATL U
KOOPJIMHUPOBATh JIEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacnpenensiaTh poid ¢ YYETOM MHEHHUW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE TMPOEKThI, OLICHUBATh HJEU C TIO3UIUUA HOBHU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATL IO3UTUBHOE CTPATEIMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JESATEIHLHOCTh B 00JIaCTU
bU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHsS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHCHHS TPAKTHYECKON PabOThl ¢ YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, aprymMeHTHUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO TTOBHIIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIUX MpPHU aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;

NpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKH.



B mpouecce noctukeHHs ITUYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe I YPOBHA CpPEIHEro oOImero oOpa3oBaHUA Y OOYy4YarOIIUXCS
COBEPIICHCTBYETCS IMOLIMOHAIIBHBIH MUHTEIUICKT, MpenoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AIMOLIMOHAIEHOE
COCTOSIHHE, BUCTH HANpPaBICHUS Pa3BUTHSI COOCTBEHHOW dMOITMOHAIHHOU CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh aJaNTUPOBATBCA K
AMOIMOHATLHBIM U3MEHECHUSM | MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTpeMIICHHE K JOCTH)KCHHUIO LT U
yCIexXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIOUYAIONIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00THTHCS, TIPOSBIISATH HHTEPEC M pa3pemaTh KOHMOINKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TIpUMEpax poJib U MecTo (pu3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEILHOCTH JIFOJCH;

YUHUTHIBAaTh TPaHUIBl TNPUMEHEHUS W3YYCHHBIX (PU3HMYECKUX MOJICIIeH:
MaTepuajgbHas TOYKa, MHEPIMaabHas cucTemMa oTcuéTra, abCOMI0THO TBEPAOE TEO,
UJICTbHBIA Ta3, MOJIECIIA CTPOCHUS Ta30B, KUAKOCTEH WM TBEPABIX TEJI, TOUYCUHBIN
AICKTPUUCCKUH 3apsi]l IPH PeIIcHUU (HU3NISCKUX 3a/1aY;

pacrio3HaBaTh (pU3HYECCKUEC SIBICHUS (IIPOIECCH) U OOBICHATh MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJECKYJISIPHO-KMHETUYECKOW TEOPHUM CTPOCHHUSI BEIIECTBA U
BJICKTPOAVHAMHUKH:  PABHOMEPHOE W PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKCHHE, CBOOOJHOE TaJeHHUE TEN, JABWKCHHE II0 OKPYXHOCTH, HHEPIIHS,
B3auMoielicTBUE Tell, NU(Gy3usi, OPOYHOBCKOE JBHKCHHUE, CTPOCHUE JKHIKOCTEH
1 TBEPJBIX TEJI, K3MCHEHUE 00bEMA TEJT ITPH HarpeBaHUM (OXJIAXKICHUH ), TEIIIIOBOEC
pPaBHOBECHE, HCIIAPEHUE, KOHACHCAMS, IUIABJICHUE, KPUCTAJIM3AIUs, KUIICHUE,
BJI&KHOCTh BO3/1yXa, MOBBIICHUE JAABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBHITOM
cocylie, CBsI3b MEXIYy MapaMeTpaMu COCTOSHHS Tra3a B  HM30MpoIleccax,
BJICKTPHU3ALIUSA TEJ, B3aUMOJICHUCTBUE 3aPsI0B;

OTNHUCHIBATh MEXAaHUYECKOE ABMIKCHHUE, HCIONb3YSd (DU3NUYECKHE BEITMYUHBI:
KOOpJIMHATa, IYyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Tejla, Cuia,
UMITYJIbC TE€Jla, KMHETHYECKas SHEPrusi, NOTCHIIMAIbHAS SHEPrUsi, MEXaHUYECKas



paboTa, MexaHWYeCKass MOIIHOCTh;, NPU ONHCAaHUU MPABWIBHO TPAKTOBATh
(GU3UYECKUIl CMBICI MCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS U EAUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3NUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMM;

OMUCHIBATh H3YyYCHHBIC TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIC SIBICHUA,
UCIONB3ysd (U3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIeparypa, CpeaHss
KMHETUYECKAsl PHEPTUs XaOTHYECKOTO JBIIKCHHS MOJICKYJI, CpeAHEKBaJIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, paboTa rasa,
KOd(PUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOIO JIBUTATENsl; MpPH ONHUCAHUU
MPaBUJIBHO TPaKTOBaTh (U3UYECKUM CMBICT HCIOJIB3YEMbIX BEJIMYHH, WX
0003Ha4YeHUs] W E©IUHUIIBI, HAaXOAUTh (OPMyINbBI, CBSI3BIBAIOIIUE JAHHYIO
bU3UYECKYI0 BEIUYUHY C IPYTUMU BEJTUUYUHAM;

OTHUCHIBATh U3YUYCHHBIC JICKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UYECKUE BEITMUMHBI: dJIEKTPUUYCCKUN 3apsi,
AIIEKTPUUYECKOE TMOJIe, HAMPSKEHHOCTH MOJIs, TOTEHIIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpyU OMUCAHUM TIPABUIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYUH, WX OOO3HAYEHUS W CJAUHUIILI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINEC
JAHHYIO0 (PU3MYECKYIO BEJIMUMHY C IPYTUMH BEJIMUYNHAMU;

aHAJTU3UPOBATh (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHHUSI MEXaHMYECKOM HSHEPIruM, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHLMI CYNEPNO3ULIMU CHWJI, TPUHIMUI PABHOINPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO ABUXKEHHUS MOJIEKYT C
a0COJIFOTHOM TeMIIepaTypol, MepBhId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 5TOM pasiuyarh CIOBECHYIO
bopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpaKEHWE U YCIOBHUS (TpaHUIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHUHIUIBI JACHCTBHS MAIllMH, NpHOOPOB U
TEXHUYCCKUX YCTPOMCTB; pa3audaTh yCIOBHS MX O€30MacHOr0 HMCIOJbh30BAHHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM IPAMBIX M KOCBEHHBIX HM3MEPEHUM, MPU STOM
dbopmynupoBaTh mpodiaeMy/3amady W THUIOTE3y Yy4eOHOTO SKCIEepHMEHTA,
cobupaTh YCTaHOBKY H3 TMPEIJIOKEHHOTO OO0OpYJI0BaHUSA, IPOBOAUTH OMNBIT U
(GbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, IPU
ATOM BBIOMPATH ONTHUMAJIBHBIA CIOCOO HM3MEPCHHMS M HMCIOJIB30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3UYECKUMH  BEIMYMHAMH  C
WCTOJIb30BAaHUEM TMPSIMBIX H3MEPEHHUM, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3YJIBTATHl TMOJYYECHHOM 3aBUCHUMOCTH (PU3WUYECKHUX BEIMYHUH B
BHJI€ TAOIUIT U TpapUKOB, JeIaTh BHIBOJBI IO pe3yJibTaTaM MCCIICIOBAHUS,



co0JI01aTh MpaBmiia 0E30MacHOr0 TpyAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOro HKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKONM W NPOEKTHOU
JESATENbHOCTU C UCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpPaTOpPHOro
000py10BaHMUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIUIBI, HA OCHOBE aHaJU3a YCJIOBUS 3aJa4H
BbIOMpATh (HU3UUECKYIO MOJEIb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonUMbIe Uil €€ pEellIeHUs, MPOBOAUTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

peliaTh KaYeCTBEHHBIC 3a/1au: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PaCCYXICHUM C ONOpOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4  COBPEMEHHbIC
nH(OPMAIIMOHHBIC TEXHOJOTUM JUISl TOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U Tpe/cTaBleHusl yueOHON M HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, MOJYyYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS 1O (PU3UKE B MOBCEAHEBHOM KU3HU
ISt o0ecriedeHus: 0€30MacHOCTH MpU OOpaIieHUuH ¢ TpUOOpaMHu M TEXHUYECKUMHU
yCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPY’KaroUIeH Cpeae;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] KaXKJIOTO M3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI.

K xonmy oOyuenmss B 11 KJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAapTHUHBI MHpPAa, B PA3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHH, B NMPAKTUYECKOW AECATEIIBHOCTH JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKkoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJENCH:
TOYEYHBIN AJIEKTPUYECKHUM 3aps, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sA/IEpHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU perieHUuH (PU3NIECKUX
3a;ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: DJIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJICHCTBUE
MAarHuToOB, JJICKTPOMArHUTHAasi WMHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBWOXKYLIMUCS 3apsiji, JJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPAacIpOCTpPAaHEHUE CBETa, OTPaXKEHUe, IMPETOMIICHUE,



unrtepdepennus, audpakius U TOOJApU3alUsi CBEeTa, JHUCHEPCHS CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTH;

OMUCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUYECKHUE, MArHUTHBIC,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOILIECCHI), HCMOIB3YAd (PU3NUecKue BEITUYUHBI:
ANEKTPUYECKUI 3apsij, CUjla TOKa, SJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIAS CUiia, padoTa TOKa,
WHIYKIMST MarHUTHOTO Moy, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKH, SHEPrusi JJICKTPUYECKOIO0 W MArHUTHOTO TIOJICH, TMEepHuoa M YacToTa
KojeOaHuil B KojeOaTeJbHOM KOHTYpe, 3apsj W CWia TOKa B TIpoliecce
rapMOHMYECKUX JJIEKTPOMAarHUTHBIX KoJjieOaHul, (OKyCHOE paccTosiHuE U
ONTHYECKasl CWJIa JIMH3bI, MPHU OIMUCAHUM MPABWIHHO TPAKTOBATh (HU3UUECKUI
CMBICI HCIIOJIB3YEMBbIX BEJIWYWH, HMX OO0O3HAUYCHUsS] W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (U3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJTMYMHAMH;

OTKUCHIBATh H3YUYCHHBIC KBAHTOBBIC SBJICHUS M TPOLECCH, HCIOIb3Ys
dbu3HYecKre BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIrUsl M UMIYJIbC (OTOHA, MIEPUO/T TIOJTypaciaaa, SHEPTUsl CBA3U
ATOMHBIX SJIep, NPH ONUCAHWHM TPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCITOJIb3YEMBIX BEIMYMH, WX O00O03HAUCHUS W E€IUHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIIME JTAHHYI (U3UYECKYIO BEJIMYMHY C JPYTUMU BEJIUYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BEIIMYMHBI,

aHAJTU3UPOBATh (PU3MYCCKHUE MPOIECCHl U SBICHUS, UCIONL3Yys (Ppu3nueckue
3aKOHBI M MIPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIFHOTO U MapaJlJIeIbHOTO
COCIMHEHUSI MNPOBOJHMKOB, 3aKOoH J[oynsa—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIIUHA, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAaHESHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXpPAaHEHUSl SHEPrUHU, 3aKOH COXPAaHEHUs HMMIYJIbCa, 3aKOH COXPAHEHHS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUS MacCOBOIO 4uCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaa, Mpy 3TOM pa3ndaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHWE W YCIOBUA (TPaHUIBI, 00JaCTH)
MIPUMEHUMOCTH;

ONpENENATh HANIPaBIECHUE BEKTOPAa MHAYKIIMH MAarHUTHOTO MOJIsi IPOBOHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopeniia;

CTPOUTh M ONHUCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JTUH30M;

BBIMIOJIHSITh DKCIEPUMEHTBHl MO0 HCCIEIOBAHUIO (PU3UYECKUX SBICHUN W
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopMmynupoBaTh IMpoOIEMy/3amady W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT U
(bopMyIHUpPOBATH BHIBOJIBI;



OCYIIECTBIISITh NMPSMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYMH, IPU
TOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCHOJIb30BATh HM3BECTHBIE
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCJEI0BAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIb30BAHHEM
NOpSMBIX M3MEPEHWIl: MPU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH
pE3yNIbTAaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIE TaOIUI U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON U MIPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTIOJIb3Ys (PM3MUYECKHE 3aKOHbBI U MPUHLMUIIBI, HA OCHOBE aHaJM3a yCJIOBUA 3aa4H
BbIOMpaATh (HU3MUECKYI0 MOJENb, BbIACIATh (PU3MUYECKUE BETUUYUHBI U (POPMYIIbI,
HEoOXOouMBbIe sl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIE 3a/la4i: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY pacCyXIEHUW C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpelICTaBleHus] y4eOHON U HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, OTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJTy4aeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HHU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHusi 0€30MacHOCTU MPU OOpallleHuu ¢ TpubopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JJIsl COXPAHEHUS 3/10pOBbS M COOJNIIONEHUS HOPM 3KOJOTHYECKOI0
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTath B TpyNNe C BBHIMOJIHEHUEM pPAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TpyHIbl, PALUMOHAIBHO pACHPENEIsITh OOA3aHHOCTH M
IUIAHUPOBATh JI€ATEIBHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJ€KBaTHO OLICHUBATH
BKJIaJ] K&XJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PAaCCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
N KoauuyecTBO YacoB 3ﬂeKTp0HHLIe
l'l/-l'l HaumenoBanue pa3aejioB 1 TEM NIPpOorpaMmMmabl B K()]-[Tp()_m,]-[],[e HpaKanec (IIH(I)pOBLIe)
cero padoThI KHe padoThl | O0pa3oBaTebHBIE
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUHOI'O IIO3HAHUSA
bubmmoreka [{OK
1.1 )] 2
H3HKA 1 METOJBT HAYRHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
fHeMatHa ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bf72
bu6mmoreka [IOK
2:3 Jluamuica ! https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMO/IUHAMUKA
. bu6mmoreka [JOK
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUHU 9 1 httos://m. edsoo.ru/7FALDF72
bubnuoreka [JOK
32 OCHOBbI TEPMOAMHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperartHble coCTOsIHHS BenecTBa. ®a3oBbie 5 bu6mmoreka [JOK
' HEePEXO0 b https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. OJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 DEKTPOCTATHKA 10 ! https.//m.edsoo.ru/7f41bf72
4.2 IlocTosAHHBIM 2nekTpuyeckuil TOK. Toku B 12 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

PAa3IMIHBIX Cpeaax

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

Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoaunyecrBo yacos DJIEeKTPOHHbIE
Nen/m | HaumeHoBaHHe Pa3/iesioB U TeM MPOTrPaMMbI Kontpoasnbie  [IpakTHueckue (un¢posnie)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOAUNHAMHUKA
bu6mmoreka [{OK
1.1 M .0 11 1 3
arHUTHOE TI0JIe. DJIeKTPOMarHuTHasT WHIYKIIHS htos://m.eds00.ru/7FA197¢
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4yecKkue 1 3JeKTPOMarHUTHbIE KOJIeOaHUsI 9 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c97c
b K
2.2 MexaHn4ecKkue 1 3JeKTPOMarHUTHbHIE BOJTHBI 5) 1 ht?[i?;;f:cll(sigr(ljﬂfﬂwk
2.3 Orruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

. bu6mmoreka [JOK
3.1 OCHOBBI CHIEITUATBHON TEOPUH OTHOCUTEIBHOCTH 4 1
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 Bubmiorexa OK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
4.3 AToMHOE A1pO 5 bubnuoreka [IOK
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https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 Et?riﬂ;l 2165?05 r(3/1§f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o01maroriee NOBTOPEHHE 4 Et?jsﬂ;l ;f:;if I’(3/I§f41C97C
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
JJIEKTPOHHBIE
Jara P
nugposbie
KoamnuecTBo 4acoB HU3yUYeHus
N o0pa3oBaTe/ibHbIE
o
/i Tema ypoka pecypeb
Konrpoas | IIpakTHuec
Bcero HBIE KHe
padoThI padoTsbI
1 ®u3nka — Hayka o npupoje. Hayunsle MeTo bl 1 bubnuorexa [JOK
ITO3HAHMS OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOI HayYHOU KapTUHLI MUpPAa, B 1 bubmorexa LOK
P N i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOICH
Mexannueckoe apmxenre. OTHOCHTEILHOCTD
3 MexaHu4ueckoro asmxkenus. [lepememenne 1 bubmorexa HOK
a - iepemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMeEpHOE NPSIMOJTMHEWHOE IBIKEHHUE 1 bubmorexa HOK
p p g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JBUKEHUE 1 bubmiorexa LOK
yerop p g https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO 1 bu6mmoreka [JOK
HajJeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. /[prxenue 1 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmmest.
8 HWnuepnnanbaple cucteMbl oTcueTa. 1lepBhlil 3aK0OH 1 bubmorexa [IOK
p eP https://m.edsoo.ru/ff0c3be8
Hrrotona
Macca Tena. Cuna. [IpyuHuun cyneprno3sunuu cuil.
9 Bropou 3akon HrloToHA 11 MaTepuaabHOU 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperun 3akon HproToHa U151 MaTepraabHBIX 1 bubnuorexa [IOK
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TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCEMHUPHOTO TAroTeHus. Cuma TSHKECTH. bubnmoreka [JOK
IIepBas kocMu4ecKkasi CKOPOCThb https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr y https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadppunment tpenus. Cuna
13 corn OTiBJIGHI/I?I m (11)/1(1)IIBI/I)KGHI/ITI/II)TGJ13, B KHUJKOCTH bubnuorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
WM rase
[TocTynarenpHoe 1 BpaliaTeabHOE ABUKEHNE
. bubnuorexa [JOK
14 a0cooTHO TBEPOTO Tena. MomeHT cuutbl. [lineuo
. https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Teja
NMnynbc MaTepHabHOW TOUYKH, CUCTEMBI
bu6moreka [IOK
15 MaTepuaibHbIX ToOUeK. MMmymbc cunbl. 3akoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITyJIbca. PeakTHBHOE IBUKEHUE
Pa6ota u mourHOCTh cuitbl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW ToUkHu. Teopema 00 bubnmorexa [JOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[TorenumanesHas Heprus. [loTeHuuansHas
17 SHEPTHsl ynpyro aeGopMUpoOBaHHOW TIPYKUHBI. bubnuoreka [IOK
[ToreHumanpHas SHEPTUs Tejla BOIU3U https://m.edsoo.ru/ff0c461a
MTOBEPXHOCTU 3eMJITU
[ToTeHnManbHbIe U HEMOTEHIIUAIBHBIE CHUJIBI.
18 CBs13b pabOTHI HEMTOTEHITUATIBHBIX CHIT C bubnuoreka [JOK
U3MEHEHUEM MEXAaHUYECKOU YIHEPTUHU CUCTEMBbI https://m.edsoo.ru/ff0c478c
TeN. 3aKOH COXpaHEeHHs] MEXaHUYEeCKOUW SHEPTUU
Jlaboparopnas pabota «lccnenoBanue cBs3u
19 paboThI CHIIBI C H3MEHEHHEM MEXaHUUYECKOMN
SHEPTUH TeJla Ha TPUMEPE PACTAKEHUS
PE3NHOBOTO KIyTa»
20 KonTtposnrHas pabota no teme «KnunemaTuka. bubnuoreka [IOK
JluHamuka. 3aKOHBI COXPAHEHUS B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- bubnuorexa [IOK
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KMHETUYECKON TeOpUU. bpoyHOBCKOE IBUIKEHHE.

Auddysus

https://m.edsoo.ru/ff0c4dc2

Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YaCTHULL

22 BelecTBa. MoJenu CTpOCHHSI Ta30B, JKUIKOCTEH U
TBEPIBIX TEN

23 Macca monekyn. KonuuecTBo BeliecTsa.

[Tocrosinnas ABoraapo

24 TemoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [kana temneparyp Llenscus

o5 Uneansusiii ra3 8 MKT. OcHOBHOE ypaBHEHHE bubnuorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas ;reMnepaTypa KaK Mepa cpeHen BuGmrorexa LOK

26 KHHETUYECKOM DHEPTUH JBUKEHUS MOJICKYJI.

. https://m.edsoo.ru/ff0c511e
VYpaBuenue Menzeneea-Knanelipona

27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopHnas pabota «lccnenoBanue

28 3aBUCHMOCTH MEXy TapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€aibHOM ra3e u ux bu6mmoreka [IOK
rpagu4ecKoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TEPMOIMHAMUYSCKON

30 CHUCTEMBI M CIOCOOBI e€ m3MeHeHus1. KomuaecTBo bubnuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHSss sHEpTrus https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HCAJIbHOTO ra3a

31 Bupl Teronepenaun bubmnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VnenvHas Tenaoe€MKocTh BelecTBa. KonnuecTBo
32 TEIUIOTHI TIPH TeTUIonepenave. AanadaTHBIM bubmnorexa [IOK
https://m.edsoo.ru/ff0c5c36
po1iecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOcSefc

34 HeoOGpatumocTs nporueccoB B npupoe. Bropoit bubnuorexa [IOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

3aKOH TCPpMOJUHAMUKN

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35 [Mpunnun nevicteus u KII/I TerutoBoi MaivHbI https://m. edsoo.ru/ff0c600a
36 Huxn Kapno u ero KII/]
37 DKoJIoTHYEeCKHEe POOIEMbI TEIUIOHEPTETHKH
38 O6o06maromuii ypok «MoJtekyisipHasi (Pu3HKa. bubnuorexa [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponsnas pabora no teme «MousekynspHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u bubnuorexa [JOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs ¥ OTHOCHUTEIIbHAS BIIAXKHOCTH bu6moreka [IOK
BO3ayxa. HaceleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBepnoe teno. Kpucrammueckue u amopQHsie
42 TGH;).)IAHI/ISOTPOHI;ISI CBOUCTB KpI/ICTaJmoE.(b Bubnuorexa LTOK
XKnnkue xpucranasl. COBpeMEHHBIC MaTEPUATIBI hitps://m.ds00. /fOcEST0
43 [InaBnenue u KpucTauM3anus. Y aeiabHas bubnuoreka [IOK
TerioTa maByeHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 VYpaBHeHHE TEIJIOBOTO OanaHca httos//m.e dsogru IF0C6820
45 DIIeKTpu3aIus Tell. DJIEKTPUYECKUu 3aps. JIBa bubnuoreka [JOK
BHJA DJICKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOTHUKY, AUAIEKTPUKH U TIOTYIIPOBOTHUKH. bubnunoreka [JOK
3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bubnunoreka [JOK
TouyeyHBIN IEKTPUUYECKUU 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsbxk€HHOCTD 2nekTprdeckoro noiis. Ipuanun
48 CYTIEPIIO3UIINH IIEKTPUUYECKUX ToJieH. JIunun Bu6mmorexa LIOK
. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 PaboTa cui 3eKTpoCTaTUYECKOro MOJIsL. bubnuorexa [IOK

Ilotennuman. Pa3HoCTH MOTEHIINATIOB

https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
ANEKTPOCTATUYECKOM ToJie. Juanekrpudeckas
MIPOHHUIIAEMOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencarop

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

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

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

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMMHUPOBAIBHOTO aIlapara,
CTPYMHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE IEKTPOPUOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctosHubIN TOK. CHila TOKa.
Hanpsioxenue. Conporusnenue. 3akoH OMa st
y4acTKa LEenu

56

[MocnenoBarenpHOE, MAapaIEIBHOE, CMEIIAHHOE
COeTMHEHME MPOBOAHUKOB. JlabopaTopHas paboTa
«/3ydeHune cMEeIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJIHOM (3aMKHYTOM)
anekTpudeckoi nemnu. Koporkoe 3amMbIkaHue.
JlaboparopHnas padota «3mepenue D/[C
WCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

QHCKTpOHHaH MpoOBOAUMOCTD TBép)IBIX MCTAJIJIOB.
3aBUCHMOCTD COIMPOTHUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBerHpOBO,Z[I/IMOCTL

60

DneKTpUUeCKur TOK B Bakyyme. CBonCTBa



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JJIEKTPOHHBIX IIyYKOB

[TonynpoBoAHKMKH, UX COOCTBEHHAS U IPUMECHAS

bubmuoreka [JOK

1 . 1« —N- . 1
6 poBOAUMOCTb. CBOUCTBA P nepexoja htts://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUH TOK B PACTBOPAX M paciuiaBax
62 AIEKTPOJIUTOB. DICKTPOIUTHICCKAS 1 bubmorexa LHOK
P ' P https://m.edsoo.ru/ff0c82ba
JTUCCOIUAIUSA. DIICKTPOJIH3
63 DnexTpuueckur ToK B razax. CaMoCTOSATENbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSATENbHBIN pa3paa. Mosnus. [1Imazma https://m.edsoo.ru/ff0c84ae
DnekTpudecKkrue NpuOOPHI H YCTPOMCTBA U UX
64 il aKTqucxoe 1 I/II)MGHSHI/IC };'I Ia)ual/ma TEXHUKHU 1 bubmmorera [JOK
P P P https://m.edsoo.ru/ff0c86fc
0€30macHOCTH
. bubmuorexa [JOK
65 0606 6) 1
OOMAIOMIH JPOK (SNCKTPOHHAMILE https://m.edsoo.ru/ff0c88be
KoHnTpoasHas padoTta 1o Teme «JIeKTPOCTaTHKA.
66 [TocTosHHBIM nekTpuyeckuii Tok. Toku B 1 bubnmorexa [JOK
b ) https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
Peseprubiit ypok. KonTpoasHas paboTta o teme bubnuoreka [IOK
67 1
"OnexrpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maronui ypox mo remam 1 bubnuoreka [JOK
10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoamuecTBO 9acoB 1 DJIeKTPOHHBbIE
ara
Ne Kontpoas | IIpakTuuec uugposkIe
Tema ypoxka H3YyYeHH
n/m Bceero HbIe KHe a o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
IlocTosgHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE.
1 MarnutHoe 110y1e. BekTtop MaroHuTHOM MHIYKIIUU 1 bubnmorexa LOK
» P Y. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHIYKITUN
5 MarnuTHoO€ 10Jie TPOBOIHUKA C TOKOM. OTIBIT 1 bubmmoreka [{OK
Opcrena. BzanmoaelicTBre mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHnast pabota «3y4eHrne MarHuTHOTO 1 1 bubnuoreka [JOK
ITOJIS1 KATYILIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
4 tokoM. Cuiia Ammiepa. JlaboparopHast pabota 1 1 bubmuorexa [JOK
«Hccaenosanue nelcTBUS NOCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JlelicTBME€ MarHMTHOTO TOJISl HA IBHXKYIITYIOCS
5 3apspxeHHyo yactury. Crna Jloperna. Pabora 1 bubmorexa LOK
p yio Y P ) https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHia
DnekrpoMarauTHas HHIyKIus. [ToTok BekTopa
6 MarHuTHOM uHAyKuuu. J/C nunaykuuu. 3akoH 1
ANIEKTPOMArHUTHOU MHAYKIuK Dapajes
7 JlaGopaTopHas pabota «lccnenoBanue siBICHUS 1 1 bubnnoreka [JOK
3NEKTPOMArHUTHOM UHIYKITN https://m.edsoo.ru/ff0cal50
NunykrtuBHOCTS. SIBenue camonnaykuuu. I1C
8 CAMOMHIYKIUU. DHEPTUSI MATHUTHOTO ITOJISI 1 bubmiorexa LIOK
Y, P https://m.edsoo.ru/ff0ca600
KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE T0JIe
TexHuueckne ycTpoicTBa U UX IPUMEHEHHUE:
9 MOCTOSIHHBIE MArHUTBHI, YJIEKTPOMArHUTHI, 1

QJICKTPOABUTATCIIb, YCKOPUTECIIN JICMCHTAPHBIX
YaCTHUll, MTHAYKIIMOHHAA I1CYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10 O6o06maromuii ypok «MarHuTHOE ToJIe. bubnmoreka [JOK
DNeKTpOMarHuTHast UHIYKIIUS https://m.edsoo.ru/ff0cab82

1 KontponsHas pabora no Teme «MarHuTHoe moJie. bubmuorexa [IOK
DNeKTpOMarHuTHast WHYKIIUS https://m.edsoo.ru/ff0cad58
CBOOOTHBIC MEXaHUYECKUE KOJICOaHMSI.

12 I'apmonundeckue xonebanus. Y paBHEeHUE bubnuorexa [JOK
rapMoOHHUYecKux Konebanwuii. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEPTUH
JlabopaTtopHnast pabota «lccnenoBanue

13 3aBUCHUMOCTH TIEPHOJIa MaJIBIX KOJIeOaHuil rpy3a
Ha HUTHU OT JJTHHBI HUTU U MACCHI TPy3a»

Konebarenbublit kKoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOAHHS B HI€aTbHOM
14 KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY bubnmorexa [JOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B bubnuoreka [IOK
HJIeaTbHOM K0JIe0aTEILHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaromuX KOJIeOaHHUIX.

16 BriHyX1IeHHBIC MEXaHUYECKUE KOJICOaHUSI. bu6mmoreka [JOK
Pe3onanc. BeIHYX/I€HHBIE JIEKTPOMAarHUTHBIC https://m.edsoo.ru/ffOcbb86
KoJeOaHus
[Tepemennbid Tok. CUHYCOUIATbHBIA

17 MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. bubnnoreka [JOK
AMIUTUTYIHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIBI https://m.edsoo.ru/ffOcbhd34
TOKa U HAMPSHKCHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOJIeHNE AIIEKTPUIECKOM SHEPTUH
VYeTpoicTBO M MPAKTUUECKOE PUMEHEHHE

19 3IEKTPUYECKOTO 3BOHKA, FT€HEpaToOpa bubmmorexa [JOK

. https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JJUHUI 3JeKTponepenay
20 DKOJIOTHYECKUE PUCKHU TTPU MPOU3BOJICTBE

QJICKTPOOHCPIUH. KynLTypa HCIIOJIB30BaHUA



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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3JIEKTPOSHEPTUHU B IOBCEIHEBHOUW KU3HU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpoCTpaHeHMs U JIJIuHa BOJIHBL. [loniepeunsie u https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa bubnuorexa [JOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTPOMarHUTHBIE BOJIHBI, UX CBOWCTBA U bubnuorexa [JOK
ckopocTb. [1Ikana 351eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI pagROCBA3U U TeneBuaAcHusA. Pazputue
CpeACTB cBsi3U. Pannonokamms
bubmmoreka [{OK
25 KonTtponsnas padota «Konebanus u BOTHBD httos://m.edsoo.ru/FOcc68
[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B
26 OJTHOPOHOM cpene. TouedHbI UCTOYHHUK CBETA. bubmorexa LOK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuoreka [IOK
[TocTpoenne n300pakeHUH B TIIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenominienne cBera. [lonHOE BHYTpEeHHEE
28 oTpaxxkenue. [IpenenbHbIW yroJ MoIHoTo bubamorera LOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue nmokazaremis bubnuoreka [JOK
MPETOMJIEHHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [locTpoeHnne n300pakeHUl B JIMH3E. bubnuoreka [JOK
dopMmysa TOHKOH JIMH3BL. Y BEJIINYEHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaboparopHnas padota «lccnegoBanue cBONCTB
M300paKeHUH B JINH3AX)
Hucniepcus cBeta. Cl0oXHBIM cocTaB 6e10ro
32 cseta. L{Bet. JIaboparopHas paboTa
«HabmoneHne aucnepcun cBeTay
33 Wntepdepennus ceera. udpakius cera. bubnuorexa [IOK

JudpaxironHas pemeéTka

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[Tonepeunocts cBETOBBIX BOJH. [lonspuzanus

bu6mmoreka [JOK

34
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuUOOPHI M YCTPOICTBA U YCIOBUS
uX 0€30MacHOTr0 MPUMEHECHUS
['paHuUIBI MPUMEHHUMOCTH KJITACCUICCKON
36 MexaHuku. [locTynaTel crieuaibHOW TEOPUHA bubnmorexa LOK
' 4 P https://m.edsoo.ru/ff0cf862
OTHOCHTEILHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3ameyieHre BpeMEHHU M COKpaIeHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITHBUCTCKOW YaCTHIIHI.
38 CBs13b MacChI C SHEPTHEH M UMITYJIBCOM. DHEPIHs bubmmorera [JOK
P Y ’ P https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 KonTponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIELNAJIBbHON TEOPUN OTHOCHTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Tnanka. DHEprust 1 UMITYJIbC bubmuotexa [JOK
dboTona https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE U HccienoBannue Gororddekra. bubmuorexa [JOK
OnbiTel A. I'. CTonerona https://m.edsoo.ru/ffOcffc4
3akonsl Gotorddexra. YpaBHeHHE DWHINITEHHA
42 st potorddexra. «KpacHas rpanumay bubmorera [JOK
- RP P https://m.edsoo.ru/ff0d015e
dboTtorddekra
43 HaBneaune cBeta. Onbitel I1. H. JIeOGenena. bubmuoteka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuudeckue ycTpoHCTBa U MPAKTUYECKOE
44 NpuMeHeHHe: PoTorneMeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO.]
45 Pemenne 3aga4d mo reme «DJIeMEHTHI KBAHTOBOM bubmuoreka [JOK
OIITUKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbiTel Pesepdopaa mo
46 accesHUIO o-yactull. [ImanerapHas Moienb bubmorexa HOK
P ' P https://m.edsoo.ru/ff0d091a
aToma
47 [Tocrynatel bopa bu6mmoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0afa

48

Wzny4enue u norsomieHne GOTOHOB MPH
IIEPEX0/Ie aTOMA € OJJTHOTO YPOBHS SHEPIUH HA
Ipyroui. Buasl criekTpos

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonnoBsie cBoMCTBa yacTull. Bosiabl ne bpowiis.
KopnyckynspHo-BoaHOBOW Ayann3M. CHOHTaHHOE
Y BBIHYX/JICHHOE U3JTy4CHUE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaIMOAKTUBHOTO M3ITYICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaowuictBa anbda-, 6era-, raMmMa-u3IydeHuUsl.
Bmmsgune PaanOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

52

OTkpbITHE TPOTOHA U HEUTPOHA. M30TOMBLI.
Anbda-pacniaa. DIeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3ydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIIOHOB B s/pe. SInepHble
peakuuu. Snepasid peaktop. [Ipodiemst,
MIEPCIIEKTUBBI, DKOJIOTUYECKUE ACTIEKTHI ACPHOU
JHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTopl HAOMIOACHUS U PETUCTPAIIUN
3JIeMEHTapHBIX YacTuil. Kpyribrii cTou
«DyH1amMeHTalbHbIE B3aUMOACUCTBUSA. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

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

55

Bun 3Beé31H0T0 HeOa. Co3Be3nus, IpKHUE 3BE3/bI,
IUIAHETHI, NX BUAUMOE aBHkeHne. CoHeuHas
cucTeMa

56

Comnnue. CoitHeyHast aKTUBHOCTD. MICTOUYHHK
sHepruu CoJIHILIA U 3BE3]T

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3 bl
IJIABHOM MOCIIEN0BAaTEIbHOCTH. BHyTpeHHEE
ctpoenue 38€31. COBpeMEeHHbIE MPEACTABICHUS O
MIPOUCXOXKACHNUHU U 3BoJronnu CoJlHLA U 3BE3]



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0e38

58

Mnineunsid [1yre — Hama I'anakruka. [lonoxenue
u nerokxenne Coinna B I'amakTuke. I'anakTuky.
UYepuble ObIphl B SApax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbosemoro B3peiBa. PenukroBoe usinydeHue.
MeraraiakTuka

60

Hepemennsie mpo0ieMbl acCTpPOHOMUU

61

KoHnTpoabHas pabora «IeMeHThl aCTPOHOMUU U
acTpOPU3UKNY

62

O6o06maromuii ypok. Ponb ¢pusuku u actpoHoMun
B DKOHOMHUYECKOM, TEXHOJIOTHISCKOM,
COLIMANIBHOM M ATUYECKOM cepax AesITeNbHOCTH
YyeloBeKa

63

O6o06maromuit ypok. Pons 1 Mecto pusuku u
ACTPOHOMHH B COBPEMEHHON HAyYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Ponb duszudeckoit Teopuu B
(hopMUPOBAHUH MPEICTABIICHUN O (PU3HUIECKON
KapTHHE MHpa

65

O6o06matromuii ypok. Mecto pusndeckoit
KapTHHBI MUPA B OOIIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O TIPUPOJIE

66

Pe3epBHbIil ypok. MaruuTHOE 10JI€.
DNeKTpOMarHuTHask UHIYKIUS

67

PesepBHblIil ypok. OnTuka. OCHOBBI CIEIMaIbHON
TEOPUU OTHOCUTEIBHOCTHU

68

Pesepnbiii ypok. KBanroBas ¢uznka. DneMeHTb
ACTPOHOMHUHU U aCTPOPUUKH

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dusuka, 10 xknacc/ Maxumes I'.4., byxosues b.b., Corckuit H.H. mox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsewenue»

®uzuka, 11 xknace/ Mskuiues I'.J1., byxosues b.b., Hapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Coopnuxk 3aa4 no ¢pusuke. 10-11 knaccol. H.A.Tlapdentnena. Ilpocsemienue,
20109r.
Odusnka. 3agaynuk. 10-11 xi.: [Tocobue st o01eo06pa3oBar. yupexaeHun

/PeimkeBud A.Il. — 7-e uzn., crepeotun. — M.: JIpoda, 2003. — 192 c.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

Enunas xomnekius nudpoBbeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

denepanbHbIA IEHTP THHOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

Wutepuer ypok. http://interneturok.ru/ru/school/physics/
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