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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHOl paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogamMm o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LlIkonpHBIN Kype PU3MKH — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u  acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYeCKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOM BKJaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METOJI TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaHUS U IKOJIOTMUECKONH O0€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBIAIOTCSA (GuU3udeckue Teopuu ((hopMuUpoBaHHE MPEIACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIbBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abOpaTopHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOINIUH CIIHUCOK YUYCHHYECKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLICHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpolecca HCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUS WU
ocHamleHust kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OO0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yAENAETCS PEUIEHUI0 pacdETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM M pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIEIIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesa Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBUM ¢ TpeboBaHuamu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIeUMBAaCT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TIPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE IJIsi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOTO O00O0PYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl PeuIeHueM CIIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CpPEIHET0 00IIero o0pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znuecko MoOJeNblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENBHOE
co3JlaHue (PU3NUECKON MOJICIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIIPHOTO TIJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX DKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu WHOOpMaINH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MTPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETo
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme Mo (¢U3MKE TMepeyeHb Ja0OPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMTENb JellaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npuponae. Haydynbie MeTOIbl NO3HAHUSA OKPYIKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IMaICHHUS.

KpuBonuueitnoe  gBwxkeHue. JIBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPAOB, LICNIHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenue aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NyTSAMH, MPOUACHHBIMU TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttarorenud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBUX)KEHUU TeJa B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENA, HMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akoHbl coOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTennuanbHas SHEPrus yIpyro
nedhopMupoBaHHONW  TpyKuUHBL.  [loTeHIManpHas dSHeprust Tejga  BOJIM3U
NOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JABYX OJAWHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekysipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHI[ BeniecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mojiekys. KonmnaectBo BemnectBa. [loctossHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJACaIbHOr0o raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe MpeacTaBlIeHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HACANbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TeMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoouHamuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEeMBbI U ciocoObl €€ n3MeHenus. KonnuectBo TermioTsl U padbora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3TyUYCHHE. Y IeNIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONEpeaaye.

[lonsiTue 00 angumabatHOM mponecce. llepBblii 3aKOH TEPMOIMHAMUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTumMocTh IpoLecCOB B IPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nenrcTBus TemoBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
NEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMbI TEIIIO3HEPTETUKHU.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OYTBUIKKM TOJ JCHCTBUEM CXKAaTOro BO3J1yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HaceleHHbl map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y aenbHas Tersiora miasieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llotenmuan.  PasHocThb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TE.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunix cpedax

DNEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOT O TOKA.

DNEeKTpOJABWKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s MOJHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTUYECKASA TUCCOUUAMA. DIEKTPOIIN3S.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBONCTBA, TPUTOHOMETpHUUYECKHE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIIONEPEIAUH, TEIIOBOE PABHOBECHUE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEU W



ra3oB, DJJIEKTPUYECKHE CBOWCTBA METAIIOB, AJIEKTPOJMTHUYECKAS JUCCOLMALINS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JpYrHe), JBUraTeilb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIEKTPOHATPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrop MarHuTHOM wuHAYKUMU. [IpuHUMn cynepno3unuu
MAarHUTHBIX MOJeH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JNMHUN WHAYKUUU
MAarHuTHOTO TOJI JJIMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHne 3JIEKTPOMAarHUTHOW MHAYKOUH. [loTOK BekTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHne 3NEKTPOMAarHUTHOM WHTYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnas  cuctema.  CBOOOIHBIE  MeXaHWYEeCKHE  KojeOaHMs.
[Napmonunyeckue konebanus. [lepuon, wacrora, amruintyaa u ($asza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOAHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KoyieOaHUSIX. BbIHYKIEHHbIE MEXaHUUECKHE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYCHUE CWJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEONICHUE DIECKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu moCieOBAaTENbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb AMHUY 3JeKTpOonepeIadH.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanue 3aBUCUMOCTH MEPUOA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJHBI, yclioBuUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSI M3JyYECHHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKAa B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnu n audpakinu MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUE€ W ONTUYECKas cujla TOHKOW JiMH3bL. [locTpoeHue uzo0pakeHuil B
coOmparIMx U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JaBa€MO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Ontrueckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mojenb cBeTOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cnexkTpa ¢ MOMOMIBIO IPU3MBI.

[Tommy4yenue cexTpa ¢ MOMOIIBI0 AUGPAKITHOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszaesn 6. OcHOBBI crIeMAIBLHON TEOPUH OTHOCUTEJIbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

CBs13b MaccChI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (PoTOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITyJbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToadpdexra. YpapHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuIia
doToaddexra.

JaBnenue ceera. Onwitel 1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre ycTpocTBA M TNPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

Csetonuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMEepexojie aroMa C OJHOTO YPOBHS DHEPTUUM Ha ApYyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOITHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuiro  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpobiemMbl W TEPCHIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne yCcTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JineMeHTHI ACTPOHOMUM U acTPOPU3NKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA W 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Pons ¢u3ukm w  acTpOHOMHMM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEMa Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TENl, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTPalbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
DIEKTPOJIBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Du3nKay JTOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paclIupeHue >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETH JEeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHST B  paccMaTPHUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
[EJISIM, OTICHUBATh PUCKH TIOCTIEACTBUMN JACATEIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSTHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB peHICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI Jsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMeTh TIEPEHOCHUTh 3HaHUS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE alIbTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALMK (PU3UUECKOTO COJAEp)KAHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3lIMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa  HMH(MOPMAIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX H  OITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYILIECTBIISITH OOIIIEHHE HA ypOKaX PU3UKU U BO BHEYPOUHOU €S TEIHLHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO ACSTENBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(GU3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu I OLICHKUA CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHM, BKIIFOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS HM3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CHCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AJEKTPOJUHAMUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JABMXKEHHE IO OKPYXKHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUH), TEIIIOBOE
paBHOBECHE, HUCHApEHHUE, KOHJCHCALMs, IUJIABICHUE, KPUCTAUIM3alus, KUICHHE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZ€, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBHKEHHUE, HCMHOJB3Yysl (DU3NUYECKUE BEIUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIIHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC MCHOJB3yeMbIX BEJIMYMH, HX OO0O3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeaHss
KMHETUYECKasi SHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpeAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKHM CMBICT HCIOJIB3YEMbIX BEJIMYUH, HX
0o0O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHHBI: AJIEKTPUUECKHUN 3apsij,
ANEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYECHUS W E€IMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIUIIBLL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUIT CYNEPINO3UIUN CHJI, HPUHIMI PABHOINPABHUS HMHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUS WX OE30MAaCHOTO MCIOJB30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIONKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT M
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO]IbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYWH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBmiia 0€30MacHOTO TpyAa MPU MPOBEJICHUU HMCCIICIOBAaHUHN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YUeOHO-HCCIICIOBATEIBCKON W IMPOCKTHOM
JCATEIBHOCTH C WCIIOIb30BaHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a]1a4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOOXOaUMBIE ISl €€ pelleHUs, MPOBOAUTHh PACUETHl U OLIEHMBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUHUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAy4IHO-TOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOM KU3HH
JuTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb W MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUW, B MPAKTHYECKON NEATEITHHOCTH IOJeH, IEeNOCTHOCTh W E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOUYCUHBI UCTOYHHUK CBETA, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sApa MpHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBaTh (pu3MUecKkue sBICHUS (TPOIECCh) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi MPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBHS TOKA, B3aUMOJICHCTBHE
MarHUTOB, OJEKTPOMAarHWTHAas WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, AJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, MPSIMOJUHEHHOE pAacIpOCTPAaHEHHE CBETA, OTPAKEHUE, MpeIoOMIICHHE,
uHTepdepennus, audbpakuMs W TONApU3aLUig CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpOAa, €CTECTBEHHass W HCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (IJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTb  Pa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HMCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIpPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHMAIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKU, SHEPTUs 3JIEKTPUUYECKOr0 M MarHWTHOrO IOJei, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHType, 3apd]l U cuja TOKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (OKyCHOE pacCTOSIHHE U
ONTHYECKAs] CHUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PU3WUECKHIMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONHKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHUS U TIPOIECCHI, HCIOIB3YS
¢uznyueckre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SII€P, NpPU OINUCAHUU MPABUIBHO TPAKTOBATh (DUIUUECKUH CMBICH
UCIIOJIb3yEMbIX BEJIIMYMH, MX OOO3HAYEHUsS W EIMHMIIbI, YKa3blBaTh (POpPMYIIbI,
CBA3BIBAIOIIME JIAHHYK0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYHCIISATH 3HAU€HHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MTOCIEN0BATENBHOTO U NapAJIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
UHIYKLIWAH, 3aKOH MPSAMOJIMHENHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPrUHU, 3aKOH COXPaHEHUs HMMIYJIbCAa, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHHWE U YCJIOBUA (TPaHMIIBI, 00JACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIl: IpPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIORKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUST GU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHHUH: TMpPU HTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYUH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM MUCCIIeI0BaHMUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax yd4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON M MPOEKTHOM
JEATENBHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOIro
000py10BaHMS;

pemiaTth pacy€THblE 3aJa4dl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4uH
BbIOMpaTh (PU3UYECKYIO0 MOJEJb, BBIACIITh (DU3NUECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIIOPOM Ha HU3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIpeACTaBlIeHUd Y4eOHON M Hay4YHO-NOMYJISIPHOM MH(POpPMALIUU, MOTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIYyYaeMyI0 HH(POPMAILIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMU, JJIsl COXpAHEHUS 370POBbS M COOIOEHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CPEAE;

paboTarb B TIpyNIe C BBIIOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh PAa0OTy TIpYMNIbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLCHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

Paszpen 1. PUSUKA U METOJAbI HAYYHOTI'O I1IO3HAHUSA

1.1

HaumeHoBaHue pa3ie/ioB U TeM

NPOrpaMMblI

Bcero

KoHTpoJbHbIE

padoTbI

dusnka n MCTOABI HAYYHOT'O

IIO3HAaHUA

Hroro no pazneny

Pazgen 2. MEXAHUKA

2.1

2.2

2.3

Kunematuka

Jnnamuka

3aK0HEBI COXpaHCHHA B MEC

Hroro 1o pasaceiny

XaHHKC

18

KoaunuyecTBo 4acoB

IIpakTHYeckue
padoTbI

2

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

3.2

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

OcHOBEI TCPMOAUHAMUKHU

9

10

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




ArperaTHHe COCTOsAHHA BCIICCTBA.

3.3
@da30BbIe IEPEXOBI
Hroro no pazneny 24

Paznea 4. DJIEKTPOJANHAMUKA
4.1  DnektpocTaTHUKa 10

IToCTOSTHHBIN 2EKTPUYECKUN TOK.

4.2 12

ToKM B pa3IMuHbIX Cperax
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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

bubmnoreka LIOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
KoimmuecTBo

n/m NporpamMmsl
4acoB

Konrpouabubie IIpakTHyeckue

B
cero padoThI padoTshI

Paszpen 1. JIEKTPOIUHAMUKA

MaraurtHoe noiJie.

1.1  DnexrpomarHuTHas 11 1
WHTYKIHS
Hroro no pazneny 11

Pazgen 2. KOJIEBAHHUSA U1 BOJIHBI

Mexanuueckue u
2.1  >JIeKTpOMarHuUTHbIE 9
KoJIeOaHus

MexaHuueckue 1
2.2 5 1
ANIEKTPOMArHUTHBIC BOJTHBI

2.3  Onrtuka 10

Wroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTHU

OCHOBEBI CIIEIHAIBHOMN
3.1 4 1
TEOPUH OTHOCUTEILHOCTH

DJIEeKTPOHHbIE
(uudpossbie)

o0pa3zoBaTe/ibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢




Hroro no pazgeny 4

Pa3znesn 4. KBAHTOBASA ®U3UKA

DIIeMEHTHI KBAaHTOBOM

4.1 6
OIITUKHU
4.2  Crpoenue aroma 4
4.3  AtomHOe sSApO 5
Hroro mo pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DNeMEeHTBI aCTPOHOMUU U

5.1 7 1

acTpoU3UKI
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1  OO6oOmaromiee NTOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE BpeMmst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68

bubmnoreka LIOK
https://m.edsoo.ru/7f41c97¢
bubmnoreka LIOK
https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/n

Tema ypoka

KoHTpoJbHbIE

Bcero
padoThI

®du3nKa — Hayka O MPUPOJIE.

HaquHe METOAbI ITO3HAHUA
OKPY)KAIOIIEero MUpa

Ponb u mecto usuku B

(hopMUPOBaHUHN COBPEMEHHOM

Hay4YHOU KapTHUHBI MUpa, B

HpaKTI/ILIeCKOI\/'I JCATCIIBHOCTH

monei

MexaHnueckoe OBUKECHHUE.
OTHOCUTENHLHOCTD
MEXaHHYECKOTO JBUKECHUS.
[Tepemernienue, CKOpOCTD,
YCKOpEHHE

PaBHoMepHOE
MPSAMOJIMHEWHOE JBU)KCHUE
PaBHOyCKOpEeHHOE
MPSMOJIMHEUHOE JIBU)KEHUE
CB00OOIHOE MMaicHHE.
YckopeHue cB0OOOHOTO
najicHus

KoaunuyecTBo 4acoB

IIpakTHYyeckne padoThI

Jara
HU3yUYeHusi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c32e2

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6moreka [IOK
https://m.edsoo.ru/ff0c3508

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372e

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




10

11

12

13

14

15

KpuBoismHeliHOE nBUXKEHUE.
JIBM>KEHHE MaTepUaIbHOU
TOYKH I10 OKPYKHOCTH

[IpyuHIHAII OTHOCUTENBHOCTH
lNanmnes. MHepuumanbsHele
cucreMsl orcuera. [1epBriit
3axoH HeroToHa

Macca tena. Cuina. [Tpunuun
cynepno3uiuu cuil. Bropow
3akoH HeroToHa mus
MaTepuaTbHOW TOUKU

Tperuu 3akoH HeroTOoHa 1151
MaTepHaTbHBIX TOYEK

3aKkoH BceMHUpHOro TsaroteHus. Cumia

TshxecTu. [lepBast KocMuveckas
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec

TCl1a

Cuna tpenus. Koapdunment

TpeHus. Cuia ConpoTUBIIECHUS NPU

JABHXKXCHUU TCJIa B XXKUJAKOCTH HUJIN
ras3c

HOCTyrIaTeJ'ILHOG H BpalaTCIbHOC

JBIKEHHUE a0COJIFOTHO TBEPIOTO

Tena. Moment cunbl. [1nedo cuiibl.
VYcnoBus paBHOBECUS TBEPAOIO Tesla

NMnynsc MmaTeprabHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubmoreka [IOK
https://m.edsoo.ru/ff0c3el 8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6




16

17

18

19

20

21

Nmnynbc cuiibl. 3aKOH COXpaHEHUS
MITyJIbCca. PeakTuBHOE IBHKEHHE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepualIbHOW TOUKH. Teopema 00
MU3MCHEHUH KHHETUYECKOW SHEPIHU

[TorenumansHas 3HEPTHUSL.
[ToTreHumanpHas SHEPTUs yIpyro
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumanpHas 3HEPTUs TENa
BOJIM3U TIOBEPXHOCTH 3eMIIH

IloTennuansHbIC U
HETIOTEHIIMaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIUATIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHUYECKOU SHEPTUH

JlaGopaTtopHas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHHUYECKOM
SHEPTUU Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO KI'yTa)

KonTtponbHas paboTa o Teme
«Kunematuka. Jlunamuka. 3aKkoHbI
COXpaHEHUS B MEXaHUKE)
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM
TeOpuU. bpOyHOBCKOE IBHKEHUE.

Huddy3us

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c461a

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2




22

23

24

25

26

27

28

29

30

Xapakrep JBUKEHUS U
B3aMMOJICMCTBHS YaCTHULl BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

Macca monekyn. KonnuectBo
BemiectBa. [loctosinnas ABoraapo

TennoBoe paBHOBecue. Temmneparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

WUneanpuernii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

AOGcomoTHas TemrepaTypa Kak Mepa
CpeHEe KUHETUYECKON IHEPTUU
JBUKCHHS MOJIEKYJl. Y paBHEHHUE
MenneneeBa-Kianeitpona

3axon JlanpToHa. ['a30BBIC 3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

N3omnpornieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBieHue

Buytpenusis sHeprus
TEPMOTUHAMUYECKONW CUCTEMBI 1
CIocoObI e€ n3MeHenns. Konmmuectso
TeTUIOTH U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOIO UJI€aTbHOTO
rasa

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952




31

32

33

34

35

36

37

38

39

40

41

42

Buael Tennonepenaun

VYennHag TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TemuoTsl npu
Tertonepenaye. AnnadaTHbIN
pouecc

IIepBblit 3aKOH TEPMOJMHAMUKH U
€ro MPUMEHEHHE K U30TpoLeccaM

HeobpaTtumocTs nporeccos B
npupoje. Bropoit 3akoH
TEPMOTUHAMUKH

[Tpunmun nevicteus u KI1/]
TEIJIOBOM MaIlIMHBI

uxn Kapuo u ero KIIJ]

DKOJIOTHYECKHE TIPOOIeMBI
TEIIOPHEPTETUKH

O6o0maromuii ypok
«MonexymsipHas ¢puszrka. OCHOBBI
TEPMOJUHAMUKI

KonTposbnas pabora no teme
«MounekynspHas ¢usrka. OCHOBBI
TEPMOJUHAMUKI
[Tapoobpa3zoBanue 1 KOHICHCAIIHSL.
Wcnapenue u kunenue
AOGCONIOTHAS U OTHOCUTETIbHAS
BJIAKHOCTB BO3ayxa. HaceleHHbIi
nap

TBeépnoe teno. Kpucramnmueckue u

bubnuoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5¢36

bu6mmorteka [IOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6moreka [IOK
https://m.edsoo.ru/ff0c600a

bu6moreka [IOK
https://m.edsoo.ru/ff0c6938

bu6moreka [IOK
https://m.edsoo.ru/ff0c6a50

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK



43

44

45

46

47

48

49

50

amop(dHbIe Teraa. AHU30TPOIHS
CBOMCTB KpHUCTasLIOB. Kuakue
kpuctayibl. CoBpeMEHHbIE
MaTepuabl

[InaBnenue U KpUCTATUIN3ALMSL.
VY enpHas TENI0TA MJIaBJICHHUS.
CyOnumariust

VYpaBHeHuUe TEII0BOro OanaHca

DnekTpusanus Ten. JIEKTPUIECKUN
3apsi. JIBa BUAA SJIEKTPUYECKHUX
3aps0B

[TpoBOAHMKH, AUITEKTPUKH U
MOJIYMPOBOAHUKH. 3aKOH
COXpaHEHUs AMEKTPUUECKOTO 3apsiaa

B3anmopaeuncTBue 3apsioB. 3aKOH
Kynona. ToueyHbIN 3€KTPUUECKUN
3apan

Hanpsik€HHOCTh 3JIEKTPUYECKOTO
nons. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJier. JInHum
HaNPSHKEHHOCTH

PaboTa cui 31eKTpoCcTaTHYeCcKOro
nons. [Torenuan. PasHocts
MOTEHIUAIOB

[IpoBOIHMKH U TUBIEKTPUKH B
3IEKTPOCTATUYECKOM I10JIE.
Jnanexkrpuueckas NpOHULAEMOCTh

https://m.edsoo.ru/ff0c65f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6moreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6£00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018




51

52

53

54

55

56

57

58

OnexrpoeéMkocTs. Konnencarop

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

JlaboparopHas padota "M3mepeHue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPUHTEpa.
DneKTpocTaTU4eCcKas 3aliuTa.
3a3emIIeHHe NIEeKTPOIpruOOpOB

DIEKTPUYECKUN TOK, YCIIOBHS €70
cymectBoBanus. [locTOSTHHBIN TOK.
Cuina Toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa LEeNnu

[TocnenoBarensHOE, apasuieIbHOE,
CMEIIAaHHOE COEMHEHHE
poBoAHKUKOB. JlaboparopHas
pabota «/3ydyeHrue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenua

3axon Oma /1 MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0




59

60

61

62

63

64

65

66

DneKTpOHHAas IPOBOJAUMOCTb

TBEPABIX METAJJIOB. 3aBUCUMOCTD

COIIPOTUBJICHUA MCTAJIJIOB OT

TeMmIiieparypbl. CBEpXIIPOBOIUMOCTh

DNEeKTpUYECKUU TOK B BaKyyMe.
CBouCTBa IEKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS

Y IpUMECHasi IPOBOAUMOCTb.
CowucTBa p—n-Tiepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

DIEKTPpUYECKHUH TOK B PACTBOpax U

paciiiaBax 3JICKTPOJIHUTOB.

BJIGKTpOJ'II/ITI/I‘—IeCKaﬂ JUCCOIHManus.

DIIEKTPOJIN3

DJIEKTPUYECKUHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITEIILHBIN Pa3psil.
Moanus. I1na3zma

DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX MIPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKU
0€301acCHOCTH

O06o06uaromuit ypok
«ONEeKTPOIMHAMUKAY
KonTponpHas paboTa mo Teme
«Qnekrpocraruka. [locTosHHbIN
3NEKTpUUECcKui TOK. Toku B
Pa3IUYHBIX CPEAAX»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a




PezepBHbiil ypok. KonTposibHas

67 " "
pabota no Teme "DIeKTpoANHAMUKA

Pesepubriit ypok. O6o0miaromnuit

68
ypok 1o remam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnuoreka [IOK
https://m.edsoo.ru/ffOc8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

4
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11 KVIACC

Tema ypoka

KoHTpoJibHbIE

Bcero
padoThI

[TocTostHHBIE MAarHUTHI U X
B3auMo/ieiicTBue. MaraurHoe
nose. Bexrop marauTHOM
MHAYKIUU. JInaumn
MAarHUTHON MHAYKIIHH

MarauTHOE noJjie
MPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzaumoaelicteue
MPOBOJTHUKOB C TOKOM

JlaGopaTtopHnast pabota
«/3ydeHne MarHuTHOTO TOJIS
KaTyIIKA C TOKOM»

JleiicTBE MarHUTHOTO ITOJIS
Ha MMPOBOJIHUK C TOKOM. Criia
Awmriepa. JlabopaTopHas
pabora «lccnenoBanue
JIEWCTBHUSA HOCTOSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»

JleficTBE MarHUTHOTO MOJIS
Ha JBUXKYILYIOCA
3apsoKeHHYHo yactuny. Cumia
Jlopenmna. Pabora cuibl

KoaunuyecTBo 4acoB

IIpakTnuyeckune padoThl

Jara
H3YYeHUs

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

bu6morteka [IOK
https://m.edsoo.ru/ff0c9778

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9acO

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




10

11

Jlopenua
DneKTpoMarHuTHas
naaykuus. [lotok BekTopa
MarautHoM uHAyKuuu. IC
UHIYKLINU. 3aKOH
3IEKTPOMArHUTHOMN
nHaykuuu Papanes
JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
AIEKTPOMArHUTHO M
WHTYKITAW
NuayKTUBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOMHAYKIIMU. DHEPTUs
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
rnose

TexHuyeckue ycTpoicTBa u
WX TIPUMEHEHUE: TIOCTOSTHHBIC
MarHUThI, JICKTPOMAarHHTHI,
AJIEKTPOJIBUTATEIIb,
YCKOPHUTEINN JIEMEHTaAPHBIX
YacTHUll, UHAYKIIMOHHAS TeUb
O606maromuit ypok «MaruutHoe
mmoJjie. DIeKTPOMarHuTHAS
WHITYKIIHS
KonTponpHas paboTa no Teme
«MarauTHoe mnoJe.
DNeKTpOMAarHUTHAS WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

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




12

13

14

15

16

17

CB0OOTHBIC MEXaHUYECKUE
Kosebanus. 'apMoHHUecKue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpaienue sHepruu

JIaboparopHas padboTa
«MccnengoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»
KonebaTenbHbIW KOHTYP.
CBOOOTHBIE IEKTPOMArHUTHBIE
KoJIe0aHus B UI€aTbHOM
K0JIeOAaTETTbHOM KOHTYpE. AHAJIOTHUS
MEXIY MEXaHHYECKHMU H
ANIEKTPOMArHUTHBIMU KOJICOaHUIMH

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B UJICATBHOM
KoJie0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyxXarmmuX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYEeCKHE KOoJIeOaHus.
Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

IlepeMeHHBIH TOK.
CuHyconanbHbIN IEPEMEHHBIA
TOK. MOIIHOCTH IIEPEMEHHOT0 TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE
3HAYECHHUE CUJIBI TOKA U HANPSHKEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34
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19

20

21

22

23

24

25

26

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JNEKTPUYECKOMN SJHEPTUU

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKA, JIMHUM 3JIEKTporepeaad

DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KynpTypa ncrnons3oBanus
BJIEKTPOSHEPTUHU B MOBCETHEBHOU
KU3HU

MexaHu4ecKrue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUS U
JuiHa BoJiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3Byka
DNEeKTPOMarHUTHbIE BOJHBI, UX
CBOHMCTBA U cKOpocCTh. [1kana
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI pagUOCBsI3U U
TeneBuAeHus. Pa3BuTue cpencTs
cBs3u. Paguonoxarus
KonTtponsHas padota «Konebanus u
BOJIHBI»

[IpssMonMHENHOE paclIpOCTpaHEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

bu6moreka [IOK
https://m.edsoo.ru/ff0cccOc

bu6moreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350
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28

29

30

31

32

33

34

35

CBETa B OJHOPOJIHOM Cpee.
ToueuHsblil ICTOUHUK cBeTa. JIyu
cBeTa

OTtpakeHue cBera. 3aKOHbI
oTpakeHus ceera. [loctpoenue
M300paKeHUH B TUIOCKOM 3€pKaJie

[Ipenomuenne ceera. [lonHoe
BHYTpPEHHEE OTpakeHUE.
[IpenenbHBIA yroa noJIHOTO
BHYTPEHHETO OTPAKECHUS

JlabopaTtopHnast pabota «3mepenne
MOKa3aTeIs MPEITIOMIICHHSI CTEKITa

JIunzel. [locTpoenue n3obpaxeHuit
B JiH3€e. DOpMyIia TOHKOM JIMH3BI.
VYBenu4ueHue JuH3bI

JlaGopaTtopHnas pabota
«HccaenoBaHue CBONCTB
M300paKeHuil B JINH3AX)

Hucnepcus cBeta. C0oXHBIN COCTaB
oenoro cBerta. LIpet. JJaboparopHas
paborta «Habmoaenne nucrepcuu
CBETa»

HNutepdepennus ceeta. (udpakmms
cBera. JludpakunonHas pemeTka
[TonepeyHOCTH CBETOBBIX BOJH.
[Tonsipuzanus cBera

Onrtuyeckue npubOpsI U
YCTpPOMCTBA U yCIOBUS UX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6moreka [IOK
https://m.edsoo.ru/ffOcddl e

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e
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37

38

39

40

41

42

43

44

0€3011aCHOTO PUMEHEHUS

Fp AHHUIIBI HpI/IM CHUMOCTH
KJTACCUYECKON MEXaHHUKH.
[TocTynaTel cieMalbHOW TEOPUU
OTHOCUTCIBbHOCTH

OTHOCHTENBHOCTD
OJTHOBPEMCHHOCTH. 3aMe/IJICHUE
BPEMEHU M COKPAIICHUE JITTHHBI

DHeprus U UMIYJbC
PENATUBUCTCKOW YacTullbl. CBA3b
Macchl ¢ SHEpruer U UMITYIbCOM.
DHeprust oKost

KonTponsnas pabora «OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIILHOCTH

®otonbl. Dopmymna [1nanka.
DHeprus U UMNynbc GpoToHa

OTKpbITHE U HCCITIEI0OBAHNE
dbotordpdexra. OnbiTer A. I'.
CroineroBa

3akoHbl poTtorddexTa. YpaBHEHHE

DunmrerHa g Gotosddekra.
«Kpacnas rpanuma» potodrddekra

Jasnenue cera. OnbiThl [1. H.
JleGeneBa. XMMUYECKOE JICHCTBUE
CBeTa

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cf862

bu6morteka [IOK
https://m.edsoo.ru/ffOcfad?2

bu6moreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6moreka [IOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel 6

bu6moreka [IOK
https://m.edsoo.ru/ffOcffc4

bubnuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6
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46

47

48

49

50

51

52

¢dhoTOIEeMEHT, POTONATUHK,
coJHeYHast OaTapesi, CBETOIUOT
Pemenne 3amag mo Teme
«BHGMGHTI)I KBaHTOBOﬁ OIITUKIN»
Monens aroma ToMcoHa. ONBITHI
Pesepdopna o paccestauro o-
yactull. [Inanerapnas moens
aroma

[Tocrynater bopa

W3nyuenue u noruomienre GoTOHOB

IIPU [IEPEX0ie aTOMa C OJTHOTO

YPOBHSI SHEPTUM Ha APYroil. Bumbl

CTIEKTPOB

BoiHOBEIE CBOMCTBA YaCTHIL.
Bounnsl e bpowis.
KopnyckynsipHO-BOJIHOBOU
nyanu3Mm. CIIoHTaHHOE U
BBIHY)KJICHHOE H3JIyYCHHE

OTKpbITHE PATUOAKTUBHOCTH.
OmneiTel Pe3epdopaa mo
OTIpEJIeNIEHUIO COCTaBa
PaMOAKTUBHOTO U3ITY4YCHHUS

CowucTBa anbda-, 6era-, raMmma-
u3nyuyeHus. BausHue
PaMOaKTUBHOCTH Ha )KUBBIC
OpraHu3Mbl

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacna.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0302

bu6moreka [IOK
https://m.edsoo.ru/ff0d091a

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162
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54

55
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57

58

DNEKTPOHHBIU U MO3UTPOHHBIW
Oera-pacnaj. ["amMma-uznydeHue

DHeprusi CBSI31 HYKJIOHOB B siJIpe.
Snepueie peakunu. AnepHbId
peaktop. [Ipo6iieMsl, TEPCIIEKTHBEI,
9KOJIOTUYECKHUE ACTICKTHI SIACPHOU
SHEPTEeTUKHU

DneMeHTapHbIE YaCTUIIHI.
OTkpbITHE IO3UTPOHA. METO 1B
HaOJIOICHUS ¥ pEeruCTpaIiu
aneMeHTapHbIX yactull. Kpyrisrit
cton «DyHIaMeHTalbHbIE
B3auMOaeuCcTBUI. EquHCTBO
(bu3nuecKou KapTUHBI MUpa»

Bun 3s€3nH0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BuanmMoe asmwkeHne. CoHeUHas
cucTeMa

Counnne. CotHeuHas aKkTUBHOCTD.
Hctounuk sHeprun CoJiHIla U 3BE3]T

3BE3/1bI, NX OCHOBHBIC
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEe10BATENbHOCTU. BHyTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKIACHUU
u 3Bomtonnu CoJTHIA U 3BE3]T
Mneunsid [1yrs — Hamma
lNanaktuxka. [Tonoxenue u
neukenne Connua B ["anakTuke.

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

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38
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61

62

63

64

65

lNanaktuku. YEpHbIE ABIPBI B sApax
TaJIAKTUK

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

Hepeuennsie npoOiembl
aCTPOHOMHHU

KontponbHas padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

O606maromuit ypok. Ponb ¢pusuku
¥ aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH chepax IesiTeTbHOCTH
YyeJioBeKa

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHA U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MuUpa

O6o0matromuii ypok. Poib
¢buznueckoil Teopuu B
(dhopMHUPOBAHUH MTPEICTABICHHI O
(buznueckoil KapTuHe MUpa

O6o6maromuit ypok. Mecto
(bu3n4eCKOi KapTUHBI MHUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTABICHHIA O TPUPO/IC



PesepBHbIl ypok. MarauTHoe 1ouie.

06 DNEeKTPOMAarHUTHAS UHIYKIUS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHelHaIbHOM Teopuun 1
OTHOCHTEIIEHOCTH
Pesepnbriii ypok. KBantoBas pusuka.

68 DneMeHTbl aCTPOHOMUHU U 1

acTpo(U3UKI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6morteka [IOK
https://m.edsoo.ru/ff0d1784







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638659264186898037567612618100491810558963417962
Bnaneney Axmenoe Mamen TagxuGosudy

OedcTevTened C 04122023 no 03.12.2024



http://www.tcpdf.org

		2023-12-04T12:55:44+0500




