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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€rom (¢enepaibHON paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, pean3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyuawmuxcs 10-11 xmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJWMOCTh pealu3alryd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» mno rogamMm o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IMpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonmpHBIN Kype PU3MKN — CHCTEMOOOpa3y O
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUU UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o00I1ero oOpa3oBaHUs
MOJIOXKEH pAN WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMeM oOIEecTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBISAIOTCS (hu3nueckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CITMCOK YUYCHHYECCKUX
MpaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
O0y4aloUMMHUCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.

bonbioe BHMMaHWE yIENAETCS PEUICHUI0 PAacYETHBIX M KadyeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesnoB. Jlyig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHHS Ha
O0OBsSICHEHHE TIPOTECKaHUS (PU3MUECKHX SBICHWH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (PU3MYECKOW MOJENW IJsi CUTyalud IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpedoBanusiMu PI'OC COO K MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
(Gbu3UKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OOOpYJIOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  O00ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHMH M  TPOIECCOB, OMIMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTUUECKUX padoT
dbopMupyetcsi B BUIe TEMaTHUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUIEKTHI
1abopaToOpHOTrO O000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHHS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIECHHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHnne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

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

JocTmkenue HTUX 1eneld o0ecreunBaeTcs peleHneM CIIeAyIonuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMUs:



e TMpUOOPETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUeCcKol MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CAMOCTOSTEJILHOTO TUTAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HKCICPUMEHTOB, aHald3a W HHTEpHIpeTaruu uHOOpMaINH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'0 pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme 1o (¢U3MKE TMepeyeHb Ja0OpPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYMUTENb JellaeT BBIOOD
NpOBENCHUs JIa0OPAaTOPHBIX pPAadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUS OKPYKAIOLIETO
mupa. Posibp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUM M MpoleccoB. HayuHble rumoressl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(PpPOBbIE H3IMEPUTENbHBIE MTPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOEKIHUH HAa OCHU CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U IEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopoctb. [lepron u wactora oOpamienus. LleHTpocTpeMuTenbHOE yCKOPEHNE.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSIOB, LICNTHBIE U PEMEHHBIE NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUH C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenune aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIBIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HbroroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOU Touku. TpeTuii 3akoH HproTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHusi). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpamaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cubl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaleHUS.

Tema 3. 3akonbl coOXpaHeHUA 6 MeXaHUKE

NmMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cumbl. MOIIHOCTE CHJIBI.

Kunetnueckass sHeprusi marepuaibHOW TO4YkH. TeopemMa 00 H3MEHECHHUH
KMHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
neopMUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3EMJIU.

[ToTeHnuanbHple W HEMOTCHIMAJIbHBIC  CHJIBI. CBs3b  paboTHI
HETMOTEHIIUATbHBIX CHJI C M3MEHCHHEM MEXaHWYeCKOW DSHEPruu CUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasATHHKOB.

NccnenoBanue cBsizM pabOThl CUJIBI C U3BMEHEHUEM MEXAHUYECKOW IHEPTrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa 1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMO/JICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp
Llenbcus.



Mopnens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO ra3za. AOCOIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KensBrHa. 1'a3oBble 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThL, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

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

OnbIThl, WUIIOCTPUPYIOLIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HA OCHOBE HM3MEPEHUI
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHaAMUKU

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ m3MeHeHus. KonmuecTBo TermnoTel U padota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIONEpPENAYE.

[Tonsitue 006 aamabatHom tmpormecce. llepBwili 3aKOH TEPMOJMHAMHUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIHpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpolieccoB B MPUPO/IE.

TermoBble ~ MammHbl.  [IpUHOMIIBL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHax. Kod(p@UIMEeHT MoIe3HOTOo
nencTBus TemioBor MamwuHbL. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.
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TexHuueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tela NpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPAIHS).

N3menenune BHyTpeHHEN SHEPrUuu (TeMIepaTypbl) Teaa Ipy Terionepeaaye.

OnpiT Mo anuabaTHOMY pacCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBienue wu
KpUCTaIIU3anus. Y nenbHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

Habnronenune HarpeBaHus U MJIaBJI€HUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OIEeKTpudeckuid 3apsa. JlBa BUIa DIEKTPUUECKHUX
3apsanoB. [IpoBOAHWKH, IUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIEKTPUUYECKOTO 3apsiia.
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B3anmoperictBue 3apsaaoB. 3akoH Kynona. TodedHbI JIEKTPUUYECKUM 3apsi.
Onekrpuueckoe mone. Hanpsok€HHOCTh  dyekTpuueckoro mois. IIpuHiun
CYIIEPHO3UIUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cun  amekrpocratuueckoro  moisa.  llotenmuman.  PasnHocThb
noTeHuuanoB. [IpOBOAHMKM M AUDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuuyeckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmojelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPUUECKON TPOHUIAEMOCTH.

DHeprus 3apsKEHHOTI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunulx cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAsl CHJIa U BHYTPEHHEE CONMPOTHUBJICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3eKkTpruyecko nenu. Koporkoe 3aMbIkaHuE.

DONEKTpOHHAs ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMe. CBONCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.

DIIEKTpUYECKU TOK B Tra3zaxXx. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpoABWKYHIEH cuibl. KoOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pasps U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTH HO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMoNOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Meoswxcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIWKEHHE B KMBOU mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNS,
rajbBaHUKAa.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIXKCHUN C HUCIOJI30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTMH, DJEKTPOCTATUUECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHaAs UHOYKUUA

[locTossHHBIE ~ MarHuTHl.  B3anmonelcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHUMN cynepno3unuu
MAarHUuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JWHUM MarHUTHOW
WHIYKUWH T1O0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TPOBOJHUMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM I1oje. PaGoTa cunbl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIA HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe »snekTpuyeckoe mosie. DIEKTPOJABIKYIIAs Cuila HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.
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TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTHULl, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIMU MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKLIUU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHMEe CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanve siBIEHUs DJIEKTPOMAarHUTHOW UHAYKIUU.

Pa3nen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoyieOaHMUs.
I'apmonndeckue konebanus. Ilepwon, wactora, ammuutyga u ¢asza KoneOaHUH.
[IpyxuHHBIM MasgTHUK. MaTeMaTHU4ECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpaliieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
HHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2I€KTPOMATrHUTHBIE KOJICOaHNS.

Ilepemennbiii  TOk. CuUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEe 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AIEKTPOIHEPT UM B TOBCEITHEBHOM KU3HU.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJIECKTPUUECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeIbHONW CHUCTEMBI (TPY>XKUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHH) ISt
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpum mocinenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TUHUY JIEKTPONEPEIAUN.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEpEeMEHHOTO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJIHBL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupaxius MeXaHM4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJSpU3anus, AUPpaKius,
unTepdepennms. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEJUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBanue 1 pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne otpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue uatepdepeHnn u 1ugpakiuv MEXaHMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOH KoJieOaHuH.

HccnenoBanne CBOWCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpaMoiauMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHopoaHoOu cpexe. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzolOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CrnoxHblil coctaB 6enoro cseta. LIBerT.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. dopMyna TOHKOW JMH3BL. YBEJIUUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

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

Hudpakuusa cseta. JudpaxinumoHHas pemérka. YCIOBHE HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Momsapuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIla,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE pacIpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

UccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKoOMNa, TeJIECKOMa.

Ha6monenne naTepdepeHIINM CBETA.

HaGmronenue nudpakunu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEMIETKY.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nokazaresns NperoMIEHUs CTEKIIA.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['panumel mpuMEHMMOCTH — KJIaccMdeckod — mexaHuku.  [locTymatsl
CIIEUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMAYJS CKOPOCTHU
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpallleHHe
JUTHHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YACTHIIBI.

CBs13b MacChl ¢ SHEPruer U UMITYJIbCOM PEJIITUBUCTCKOM YaCTUIIBI. DHEPrus
TIOKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
¥ UMITyJbC (HOTOHA.

OTtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ansa dortodddexra. «KpacHas rpanHunar
dboToaddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, colHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE ¢ IMHKOBOM IUTACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetouon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapnas mogmens aroma. lloctynatel bopa. M3nyuenume u mnormiomeHue
(GOTOHOB MpU MEpPexoJe aToMa C OJHOrO0 YPOBHS SHEPruu Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEW HEPTUHU aTOMa BOAOPO/A.
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BonHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuueckue yCTpPOWCTBA M INPAKTHYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenre nuHedyaThiX CIEKTPOB U3JTyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmionenue nuHeiyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeutpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sijgpa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SlaepHbie cuibl. JlepekT macchl sipa.
SAnepnsie peakuuu. JleneHue u CUHTE3 SAEP.
Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
Mertonbl HAOIIOICHUS ¥ PETUCTPALIUN SI€MEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hr3udeckoit KapTHHBI MUpAa.
TexHudeckne yCcTpoMCTBa M NMPAKTUYECKOE NPUMEHEHHE: AO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TuMK MOHU3UPYIOIIHNX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.
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Bun 3Bé3nHoro neba. Co3Be3ausi, sipKUe 3BE3MbI, IUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHepruu CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KJacC —
CBETUMOCTBY». 3BE3/ABI TJIABHOW IOCIEIOBATEIBbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHyTpeHHEE CTpOeHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [lyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuky u kBasapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHus MOJIOKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlyasl, miianet, Mieuanoro [TyTw.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3THUYECKOU chepax AesTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (HYU3NIECKON TCOPUH
B (HOpPMUPOBAaHWM TMPEJACTABICHUH O (PU3MUECKON KapTHHE MHpaA, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEAICTaBJIECHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 Kitacce oCymiecTBIsETCS ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMM MaTEMAaTHKH,
OuoNoTNHU, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJICNTb, U3BMEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU MOJ00US TPEYroJbHHUKOB,
onpeiesieHne MIONaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpoOJE, KoieOaTelIbHBbIC
JIBUKECHUS B )KMBOU MPUPOJE, ONTUUYECKUE SBJICHUSA B )KUBOU NPUPOJIE, ACUCTBUE
paauaIy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIETKH, CIEKTPaJbHBIMI
aHAIU3.

leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3alleKU MATrHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonoeus: JNUHUAM DJIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOABUTATENIb, WHIYKUHMOHHAS II€Yb, pajap, pPaJIUuONPUEMHHUK, TEJIEBU3O0D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKIEHHM, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTBITa W OMbBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEATEIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMU 00YYaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNyg;

yYMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,

MpUCYIIETO (PU3NYECKON HAYKE;
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S) TPy10BOr0 BOCIIUTAHUS:

MHTEpPEC K pa3InyHbIM cdepaMm NpodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBJISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBUSA:
CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENN ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATh  3aKOHOMEPHOCTH M IPOTUBOPEYMST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MMPOOJIEM.
ba3oBble ucciienoBaTeibCKue 1eHCTBHS:
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BJIJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMHU M METOJaMU
(u3nUeCcKOl HayKu;

BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENIbCKON M MPOCKTHON JEATEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaluy, MpPeoO0pa3oBaHUI0 W MPHUMEHEHHUI0O B PAa3NIUYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITeLHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacCTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUrMHAJIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIMYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUS MHPOpMALUKU (PU3MUECKOTO COAEpKaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3alMI0 M UHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
IPEeJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepekeHusi, NPaBOBBIX ©  OATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COACpNKaHUS B pa3iIMuHbIX ¢opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYLIECTBJISITh OOIIEHHME Ha YpoKax (U3MKM U BO BHE-YpPOUHOMU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallMdi W CMsr4yaTh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIONb30BaTh MPEUMYIIECTBA KOMAHJIHON M MHIMBHUIYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh 1€  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JIOCTHKEHHUIO: COCTaBJATh IUIaH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJa M KaXKJIOTO YyYaCTHHKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHHWBATh HWJEU C TO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYILECTBIISATh IO3UTHUBHOE CTPATETUYECKOE IOBEACHHE B Pa3lIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETILHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KaYeCTBEHHBIX
3aJ1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEU U MPEANOYTCHUN;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHUI;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYAUIMA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;
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BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEWCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

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

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NeSATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJIbTaTOB
NESATETBHOCTH;

NPU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce MOCTHKEHHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no QusnMke I8 ypOBHSA CpeAHEro oOmero oOpa3oBaHHMS Yy 00yYaromIuxcs
COBEPIICHCTBYETCS HYMOIMOHATBHBIH WUHTCIIICKT, IIPEIIOJIar arfoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAILHOUN cephl,
OBITh YBEPECHHBIM B cele;

CaMOpETryJIUPOBaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNU U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl U3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniy oOyuenuss B 10 kjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUH:
JEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON I€TETbHOCTH JIOJIE;
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YUUTHIBATh TpaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTEeH:
MartepualibHasi TOUKa, HHEpIMajdbHas CUcTeMa OTCUY€Ta, abCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOCHUS I'a30B, KUAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIeCKuX 3a1ay;

pacrio3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
JJEKTPOJUHAMUKA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE TeJ, JBMKEHHE I10 OKPYXXKHOCTH, HHEPIIUS,
B3auMojieiicTBue Ten, nuddys3us, OpOyHOBCKOE IBMIKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJI, UBMEHEHHE 00bEMA TeJ IPU HarpeBaHUM (OXJIaXKACHUH), TEIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJICHCAlUs, IUIABJICHUE, KPUCTAJUIM3alvs, KUIIEHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JaBICHUSA Ta3a MPU €ro HarpeBaHUMU B 3aKPHITOM
COCy/e, CBSI3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MPOIECccax,
AJIEKTpU3aIUs TEJl, B3AUMOJCHCTBUE 3apsi/I0B;

OTHUCBHIBATh MEXaHUYECKOE JIBIKCHUE, UCIOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpAWHATa, MyTh, IEpPEMEIIEHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKash SHEPrusi, MOTEHIIMAIbHAs SHEPTrUsl, MEXaHU4eCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEIUUYHMHY C JPYTHUMHU
BEJIUYMHAMU;

OINMCHIBATh M3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKAsi SHEPTUsl XaOTUUYECKOTO JBUKECHUS MOJIEKYJI, CPEAHECKBaApaTUUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, padora rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU OIMUCAHUM
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUA CMBICI HCIOJIB3YEeMBIX BEJIWYMH, UX
0003HaYCHUS] W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(U3UYECKYI0 BEIUYNHY C IPYTHMHU BEJIMUYNHAM;

OIUCHIBATh U3YUYCHHBIC JICKTPUUECCKUE CBOMCTBA BEIIECTBA U AJICKTPUUECCKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3YS (PM3UUCCKUE BEIUYHMHBI: dJISKTPHUCCKUN 3apsi,
BJIEKTPUYECKOE T0JIE, HAMPSKEHHOCTH MOJISI, MOTEHIHAJ, PA3HOCTh MOTEHINAJIOB;
NPy OMHUCAHMHM TPABUIBHO TPaKTOBATh (PUIMYECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHUIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C PYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUECKUe
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMUupHOro Tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHCHWS MEXAaHWYECKOW HHEPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHIUAN CYNEPIIO3UIMK CWJI, TPUHIMII PABHOIPABUS HHEPLUHATBHBIX CHCTEM
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0oTCcuéTa, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE W YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIBI  JACHCTBUS MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BaHUS B
MTOBCETHEBHOM JKU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI TIO HCCIEIOBaHUIO (DU3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPECHHH, TPH ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMbBIT H
dbopMyITHpPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUSI (PU3UUECKUX BEIUYUH, TPH
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEOBAaTh  3aBHCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUN, MPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcHpoBaTh PE3yNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BRIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TPyAa MpHU MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax ydeOHOrO OJKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKOM M MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpaTOpHOTro
000py10BaHMS;

pemars pacuy€THbIE 3a7a4¥ C SBHO 3aJJaHHOW (U3UYECKOW MOJICIIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (U3MUECKUE BEIMYHUHBI U (OPMYIIHI,
HEOOXOOUMBbIE NI €€ PEIICHHS, MPOBOAUTh PAacu€Thl M OLEHHUBATh PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3HMUECKON BEITUYNHBI,

peuaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHUM C OMOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKUe SIBICHUS;

WCIOJB30BaTh  MpPU  pElIeHMHu  y4dyeOHbIX  3ajlad  COBPEMEHHbIC
WH()OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
W TIPE/ICTAaBIICHUS YYeOHOW W HAy4IHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHATM3UPOBATH MOJTyYaeMyH0 HH(POPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

WCIIOJb30BaTh TEOPETUUYECKUE 3HAaHMS MO (DU3MKE B MOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 6€30NacCHOCTH MpU OOpaIleHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3/I0POBBS M COOJIIOJICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYIINE C BBHINOJHEHUEM pPA3JIMUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO pacCHpeNeNsiTh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyaIUAX, aJICKBATHO OLICHUBATH
BKJIaJl KQXKI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTHH, B MPAKTUYCCKOW JEATEIIBHOCTU JIIOJCH, IIEJIOCTHOCTh U €IUHCTBO
bu3uYeCKOl KapTHHBI MUPA;

YUHUTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pelIeHUH (PU3UIECKUX
3azay;

pacno3HaBaTh (pu3nMyecKkue ABJICHUS (IIPOILIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUSA TOKA, B3aUMOJICUCTBHE
MarHuTOB, SJEKTPOMArHUTHAsS WHAYKIMS, JACHCTBUE MArHUTHOTO TIOJSI Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIC KOJIEOAHUS H
BOJIHBI, TPSIMOJUHEHHOE PAaCIpPOCTPAHEHHE CBETA, OTPAKECHUE, MPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekT), cCBeTOBOE MaBlICHUE, BOZHUKHOBCHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  PAa3NUYHBIX  Cpel) WU

AIEKTPOMArHUTHBIE SIBJIEHUSA (MIPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
AJEKTPUYECKUM 3apsA/l, CHJIA TOKA, SJEKTPUUYECKOE HANPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs CHIia, padoTa TOKa,
WHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JIEKTPUUECKOTO M MATHUTHOTO IIOJIEH, MEPHOJ MU YacToTa
KojebaHuil B KoJeOaTeJIbHOM KOHTYpe, 3apsii W Cujla ToKa B Mpolecce
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TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CHUJIA JIMH3BI, TIPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIOJI3YEMBIX BEIUYMH, HMX OOO3HAYCHHMsS] W CIAWHUIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAOIIME JAaHHYIO (U3UYECKYI0 BEIUYHHY C JAPYTUMH
BEIIMYNHAMU;

ONMCHIBATh HW3Y4YCHHBIC KBAaHTOBBIC SIBICHHS H MPOIECCHI, HCIOIB3YS
(¢u3HUecKre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI |
9JacToTa CBETA, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, SHEPTUs CBSI3H
ATOMHBIX SIJEP, TPU ONMUCAHUM TIPABWILHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3blBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYMCIISATh 3HAUCHNUE (PU3NICCKON BEIIMYNHBI;

aHATM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBJICHUS, WCIIONB3Ys (PU3HUYECKHEC
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI IMOCJICI0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JICKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEeHHE ODHHINTEHHA 1 GorodddekxTa,
3aKOH COXPAaHCHHS DHEPIHH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXPaHCHHSI
AIIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHUS MacCOBOI'0 YHCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmaja, IMPU dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpaXKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAIlpaBJIeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, CHJIbI AMmniepa u cuiibl JIopeHna;

CTPOUTh M OINHUCHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKUM 3EpPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpoOiaeMy/3amady W THIOTE3y Yy4eOHOTO SKCIEePHMEHTA,
coOupaTh YCTaHOBKY W3 TMPEMJIOKEHHOTO OOOPYJOBaHUS, MPOBOAUTH OIBIT U
(GbopMyITHPOBATH BHIBOIHI;

OCYIICCTBIISITh MPSIMbBIE M KOCBEHHBIC MU3MEPECHHS (PU3NYECKUX BEIHUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSMBIX H3MEPEHUH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPe3yIbTAThl MOJTYYCHHOW 3aBUCHMOCTH (M3WYSCKUX BEIWYUH B BHAC TAOIHI] U
rpaduKOB, JIeJIaTh BHIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHHS;
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co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUM B
paMKax yd4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENFCKOH M TMPOCKTHOU
AESITETFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3aJauyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIINIIBI, HA OCHOBE aHaJIM3a yCIOBUA 3aa9n
BbIOMpATh (DPU3UUECKYI0 MOJENb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTyYEHHOT'0 3HAUEHUS (PU3NYECKON BETUIHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4l: BEICTPAUBATh JIOTHYECKH HETPOTHBOPEUUBYIO
[ETI0YKY PACCYXJIEHUI C OMOpOi Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3nYecKue SIBICHNUS;

UCTIOJNB30BaTh ~ MpPH  pelmieHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MHQPOPMAITMOHHBIC TEXHOJOTUHU JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUSI Yy4eOHON M HAYYHO-TIOMYJISIPHOW MH(DOpPMAINH, TTOTYYESHHOW W3
pa3IMYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH TOTydaeMyr0 HH()OpMAIIHIO;

OOBSICHATH TPHHIMIIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3InyaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAMUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecriedeHrss 6€30MacHOCTH TIPU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOTO
IIOBEJICHUS B OKPY’KaloIlEel cpene;

paboTath B TIpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, pPALMOHAIBHO pacHpeieNarTh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJl€KBaTHO OLICHUBATDH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpoCcTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNEeMEHTHl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢

33




bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bubmmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o01m1aroree MOBTOPEHHE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
e PP bubmmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEeHME MaTepUuaabHOU TOYKH I10 1
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CYyIEpIo3uIuu cuil. Bropou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa mis bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TsKecTH. [lepBas kocmMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt Tpenus.

P b P bu6mmoreka [IOK
13 Cuta cOnpoTHUBJIEHUS PU IBMOKEHUU
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuinbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bu6nuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK
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[ToTrenumanpHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
[IOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o treme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Jduddysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

TennoBoe paBHOBECHC. TeMnepaTypa
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u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPruun bubnuoreka [JOK
JBAKECHUS MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlaGopaTtopHnast pabota

73 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenusi. KomuyuectBo bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa

31 Buael Tenonepenaun Bubmiorexa OK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
32 KonunuecTBo TennoTel npu Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPHUMCHCHUC K U30IIpoLecCaM

https://m.edsoo.ru/ffOc5efc
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HeoOGpatumocTs nporeccoB B

. bubmmoreka [JOK
34 npupoje. Bropoit 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHU
35 [Tpunnun nevicteus u KII/ TerumoBoi bubmmorexa [{OK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoutekynsipHas bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
bu6moreka [IOK
39 «Monexynspras ¢uszuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurneHune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31lyXa. HacelleHHbIN bubamorexa LHOK
Ay HACHIT https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tea. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpucTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTE€pUaIIbl
[InaBneHue n KpucTamIU3anus.
bubnuoreka [JOK
43 Y enpbHas TEIIOTA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHe TEIUI0BOro OanaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DNeKTPUIECKUU bubnuoreka [JOK
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3apsan. I[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc

3apsI0B
[IpoBOAHMKH, TUITIEKTPUKH U
bubmmoreka [{OK
46 MOJIYTIPOBOIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3aps10B. 3akoH
. . bubnuorexa [JOK
47 Kynona. Toueunsn 21eKTpUIECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTpUYECKUX nosieun. JInnuu https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCcKOTo
bu6moreka [IOK
49 noid. [Torennuman. PasHocTs
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 3.]'IpeKT OCTaTUYECKOM noI;e bubamorera LHOK
P ' https://m.edsoo.ru/ff0c7018
JusnekTpuueckasl IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHaeHncaro
P 8 P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJEHCATOpa. DHEPrus 3apsSKEHHOTO bubmmorexa [TOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdora "M3mepenue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPOIIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHusl. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padora
«M3ydeHune cMeIaHHOTO COCTUMHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-JleHua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTtouyHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSD)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIpPOBOJUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoOHCTBA JIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMeCcHas IMpoOBOJAUMOCTD. CaoucTBa
p—n-niepexoaa. HOHYHpOBO,[[HI/IKOBHe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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puOOpHI

DNEeKTpUUYECKUU TOK B PACTBOPAX U

2 pacIuiaBax 3JeKTPOJIUTOB. | bubnuorexa [JOK
DNEeKTPOIUTHYECKAs JUCCOLUALUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CaMocCTOATENbHBIN 1 | bubnuoreka [JOK
HECaMOCTOSITEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Onekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBHbiit ypok. KonTpoJsibHas 1 bubnuoreka [JOK
pabora 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromumii ypok | bubnnoreka [JOK
no temaM 10 kJtacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68 3

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ zg:a22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 | bubnuorexa [JOK
«HccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO MOJIS HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [loTtok |

BEKTOpa MarHuTHoW nuaykuuu. J/1C
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MHIYKIHN. 3aKOH 3JIEKTPOMAarHUTHOM
naaykuuu Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

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

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o teme
«MarauTHoO€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHH.
[IpeBpaienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MACChI TPy3a»
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mex,1y MEXaHn4eCKUMHU U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

bubmmorexa [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHWJecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIaTbHBIA
MepeMEHHBIA TOK. MOIIHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEUCTBYIOLIEEe 3HAUEHHE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MTPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
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3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmorexa [{OK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JTHHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pa3BuTre cpencTs
cBs13U. Pagnosiokamuys
)5 KonTtponsHas padota «Konebanus u | bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueyHslil UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bubnuoreka [JOK
27 oTpaxkeHusd cBeTa. [loctpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paK€HUH B INIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YI'0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
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IoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

. bubnuorexa [JOK
30 nuH3e. Dopmyna TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. Co>kHBIA COCTaB
0 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
3 Wnrtepdepenmus creta. dudpaxmms bubnuoreka [JOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA UX 0€30IaCHOTO MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuorexa [JOK
CIICIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeEMEHH U COKpaIlcHUE bubnnorexa [IOK
p p https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprusi ¥ UMIYJbC PEIATUBUCTCKOU
. bubnuoreka [JOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrHUsl IOKOs
39 KonTponsHas paborta «OnTuka. 1 bubnunoreka [JOK
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OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ffOcf6f0

®otonbl. opmyna [Tnanka. Dueprus

bubmmorexa [{OK

40
Y UMITYJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
HaBnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMnudeckoe JCHCTBUE bubmorexa OK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
m MPAaKTUYECKOE MPUMEHEHHUE:!
(dhoToreMeHT, (HOTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubnuoreka [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHUIO 0-4acTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Toctynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornouieHre GoTOHOB
48 il I/I}ll'lqe €X0JIE aToMa C O H(;I;O OBHA bubmorexa HOK
p p a . a yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cniekTpos
49 BonHoBsie cBoMCTBa yacTHIl. BoJIHBI bubmuoreka [JOK
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ne bpouns. KopnyckyisspHo-
BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKACHHOC U3JTYyUYCHUC

https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI

Pesepdopraa no onpenenenuto cocraBa

PAaAOAKTUBHOI'O U3JTYUCHUS

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

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uzinydeHue

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

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. SAnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpalyy 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoOJeuCcTBUA. EAnHCTBO
(bu3MUeCcKOU KapTHUHBI MUpa»

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

55

Bun 3se3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/Ibl, MJIAHETHI, UX BUIUMOE
nBmkeHre. CoJIHEUHasl cucreMa
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56

Connne. ConHedHas aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. COBpeMeHHbIE
MPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. Yepusle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeIbHOCTH
yeJioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb

50




¢bu3nveckoit Teopu B GOpMHUPOBAHUHU
NpeacTaBiIeHu 0 PpU3nIecKoi
KapTUHE MUpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC
66 PesepBHbIl ypok. MarautHoe noie. |
DneKTpOMarHuTHasE WHIYKITUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CrienuaIbHOM TEOpUHU 1
OTHOCHTEILHOCTH
Pesepnsrii ypok. KBanroBas ¢usuka.
bu6moreka [IOK
68 DNeMEeHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpoPpU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., [lerposa M. A., CtrenanoB C.B. u apyrue,
OO6111€eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKlIMOHEpHOE
obmectBo «M3narensctBO «IIpocBenienue»

» Gusuka, 11 kinace/ Msikumes I'.41., TletpoBa M.A., YronsaukoB O.C. u
npyrue, O0IIeCTBO ¢ OTPaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxtumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

HCT

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

TemaTndeckre KOHTPOJIBHBIE U CAMOCTOSATENbHBIE pa0oThI 10 pusuke. 11
kiacc. I'pomiieBa O.N.Onucanue

Onwra I'pomiieBa "TeMaTundeckrne KOHTPOIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI
no ¢usuke. 10 kmacc"

OnucanneOnbra ['pomuena "TemaTnyeckre KOHTPOJIbHbBIE U

camMocCTosITelIbHBIE paboThl Mo pusuke. 10 kmacc"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mnorexka IIOK

52



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 364815856650642284113491708867743929850506510489
Bnageney Kanauwna Onbra BnagumupoBHa

OeicTevTened C02.08.2023 no 01.08.2024



http://www.tcpdf.org

		2024-04-12T16:24:57+0500




