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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHHWM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU MpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBbIE pe3yJIbTaThl OCBOCHMS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoir reorpadueri um acTpoHommeil. Mcronp3oBaHWE M aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKU BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAN WAEH, KOTOpPble MOXXHO paccMaTpUBaThb Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJIOTHYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHM, a Takke OO0CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOSHUS (PU3NYECKON TEOpUH, POIU (YHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN MOAX0] B Kypce (DU3UKHU peaTu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObEeIMHEHBI B OONIWN CIIMCOK YYCHUUYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. [lpu sTOoM oOecmeunBaeTcs OBIIAJCHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM a1 pacu€THBIX 3a7ad IPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleueHn0 y4eOHOro rmpoiecca 0a30BbIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOxoauMoe JlabopatopHoe OO0OpYy/IOBaHHUE [IJIsi BBIMOJHEHHMS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (HU3HKE KIFOYEBBIX JEMOHCTPAIMH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyetcst B BUjie TEMaTHYECKUX KOMIUIEKTOB M 00€CTeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
(bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

npoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeHEro 0011ero o0pa3oBaHus:



puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

dopMHUpOBaHUE YMEHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GuU3NUeCKOl MOJEIIH, aJIEKBATHON yCIIOBUSM 3aJa4H;
NOHMMaHUe (PU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTaul UHPOpMalHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kitacce — 68 dacoB (2 yaca B HEJIEIO), B

11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemnaraemslii B mporpaMmme mo (pu3uke nepeueHb JabopaTopHBIX U
NPaKTUYECKUX padOT ABISIETCS PEKOMEHIOBAHHBIM, YUUTEIb JIeJIaeT BHIOOP
NPOBEACHUS Ta0OPATOPHBIX PA0OT M OTIBITOB C YIETOM WHIMBHYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTOAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHMU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)keHue TepeMenIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneitnoe  gBwkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBukeHusi Tena, OpOIIEHHOTO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuiia conpoTUBIEHUS NPU JBHKEHUU Tea B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HHUKAIOMIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManpHas  SHeprus Tejda  BOJIU3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoucTBa M NPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana Temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnbITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAasl TEIUIOEMKOCTh BELIECCTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbl TETIO3HEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku u3 OYTBUIKKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasnHocTb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaAEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COEIUHEHUE TPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEKTpOHHAsi ~ NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CUIIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHUE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

COIAEPKXAHUE OBYUYEHUASA

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. IneKmpomacHumMHas UHOYKYU

[locTosstHHBIE ~ MarHuThl.  B3anMonelcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHHM MarHUTHOW
UHIYKUIWHU TOJIS1 TIOCTOSSHHBIX MAarHUTOB.

MarnutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOJABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJEKTPOJBIKYIIAA  CHJa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.



TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO ITOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpaliieHre SHepTruy MNPy rapMOHUYCCKUX KOJICOaHMSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJOTUA MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJEATHHOM KOJIE0aTEIIHHOM KOHTYE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHYXeHHBIEC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JEHCTBYIOIlEE 3HAYEHHWE CHUJIbl TOKAa U
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpo3Hepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

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



Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeTbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXJACHHBIX KOJIEOAHUI.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mocie0BaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
WHJYKTHUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUM 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUO/A MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne mepeMEHHOTO TOKa B ILENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBI, YCIOBHS pacnpoctpaHeHus. Ilepumon. CxopocTb
pacrpocTpaHeHusi W JuyiMHa BOJHBL. [lomepeuHble W NOPOJOJIBHBIE BOJHBIL.
WNuTtepdepenius u nuppaxius MEXaHHIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektropoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpU3aus, AUPpaKius,
unTepdepennns. CKOpOCTh AMEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycCTpOWCTBA M NPAKTUUECKOE TPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-niedn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHunn u Tuppakiuui MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.



HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOU KOJIeOaHU.

HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI oTpaxeHHus: cBeTa. [loctpoeHue nzoOpaxeHui B
IJIOCKOM 3€pKaje.

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

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBarolde JuH3bL. ToHKass JnuH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHune wn3o0pa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMOog€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. HWuTepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpoCTpaHEHUE, OTPaKEHUE U NPEIOMIICHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIIETKHU.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pazngesn 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIICLIMATIbHOM TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHM U COKpalIEHUE
JUTUHBI.

DHEPrusi U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3b MAcChI C PHEPTUEN U UMIYJIbCOM PEJISITUBUCTCKON YacTHUIIbl. DHEPIUs
MTOKOS.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOU. DHEPTHUS
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccieaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI

doToadpdexra. YpapHenue OiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens artoma. lloctynatel bopa. M3nydenume u mnormnomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactuil. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.



TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpPOEHMs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
Anepnsie peakuuu. JleneHue u CUHTES s1IEP.
Anepnwiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHbIe B3auMoelicTBus. EquHcTBO (hr3nueckoi KapTHHBI MUpa.
TexHuueckne ycTpoMCTBa UM MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHIL.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIIBUKEHUE.

CoitHeyHas cucTeMa.
Connue. ConHeuHas akTHBHOCTh. Mctounuk sHeprum ConHma W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —



CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIA 3BE3] TJIABHOW IOCIEI0BATEIBHOCTH. BHyTpeHHEe cTpoeHue
3B€31. COBpEeMEHHBIE MPEACTABICHHS O MPOUCXOKACHUM U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne um nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukToBOE H3ydYeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOXKEHUH JIs ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3uku ©u acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3THYECKON cdepax AesSTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKH,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPBI U MX NPOEKUMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.



Xumus: CTPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKast CTPYKTYpa TBEPABIX
TEJN, MEXaHM3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEIIETKU, CHEKTPATbHbBIN
aHaJun3.

l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: JHUHUUA DIEKTPOIIEpenayd, TIE€HEpaTop IEPEMEHHOI0 TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHMOHHAS IIeYb, pajgap, PaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.

IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Du3nWka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YyIbTAThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0IKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW IMO3UIMEH JHUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PaCIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUM
BOCIMTATEILHOU €SATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hopMHUPOBAHHOCTD IPaKAAHCKOW MO3UIIMU 00YJaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATAE  TPAAULMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTM COBMECTHYKO JESTEIBHOCTh B MHTEpPECAX TI'Pa)KJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJIEMCTBOBATH C COUMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;



IIEHHOCTHOE OTHOIIICHWE K TOCYAApCTBCHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTHA YYEHOTO;

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY HAyYHOTO TBOPYECTRA,
NpHUCYIIETO (PU3UIECKON HAyKe;

5) TPy/10BOro BOCIIUTAHMS:

UHTEpEC K pasiudyHbIM cepaM MpoPEeCCUOHATBLHON JCSITCIBHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOO0Opa30BaHUIO B 00JIaCcTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTHYSCKUX TPOOIIeM;

IUTAHKUPOBAHWE U OCYIIECTBICHUE ACHCTBUI B OKPYKAOIIICH cpejic Ha OCHOBE
3HAHMSI IIeJIeH YCTOWYMBOTO Pa3BUTHS YEIOBCUCCTBA,

pacIIMpeHHe OIbITa JEATCILHOCTH DKOJIOTHYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHUs (PU3UUCCKOM HAYKH;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JEATECIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydyeHuss  (U3UKH  OCYHIECTBISITH  IPOCKTHYH M HCCIEAOBATEIBCKYIO
NEeATeIbHOCTh HHIUBUAYAJIPHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI JEATCIBbHOCTH, 3aJaBaTh IApAMETPbl U KPUTEPUU HX
JIOCTHKCHMS



BBISIBIIATH  3aKOHOMEPHOCTH M TPOTHBOPEUMS B  paccMaTpUBAEMBIX
(GU3NIECKUX SABICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUaTbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKU TIOCIEICTBUHN AESITETLHOCTH;

KOOPAMHUPOBATh W  BBHIMONHATH paboOTy B  YCIOBUSIX  pEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieqoBaTeIbcKHe AeHCTBHUS !

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUSAMH M METOJaMHU
Gu3NIEeCcKOil HAYKH;

BJIaJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JEITeILHOCTH
B 00sact (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/ad (U3NYECKOTO COJCPIKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3UYHBIX yUCOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIATH TPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHTBI ISl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIIbHOU
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYeHUU (DU3HKH,

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEpPEeHOCUTh 3HaHUS 10 (U3MKEe B MPAKTHUECKYIO 00JacTh
KU3HEIESITEIbHOCTH;

YMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE ANbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmaumeii:

BJIJIETh HABBIKAMU TOJyYEHUS MHPOpMAIMHU (PU3NUECKOrO COAEp>KaHUS 3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOWCK, AaHAJU3,
CHUCTEMAaTH3allMI0 M HUHTEpIpeTannio MHPOPMAlUU pPa3lIUYHBIX BHUIOB U (hopm
MPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH()OPMALINH;



WCIIONB30BaTh  CpeAcTBa  HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, pPeCcypcocOepekeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpk aHUS B Pa3IMYHbIX (QopMmarax c
y4€TOM Ha3Ha4YeHUs MH()OPMAIINK | 1IeTIEBO ayTUTOPUH, BEIOWpasi ONTUMAIHHYIO
dopmy mpencTaBICHUS U BU3YaTH3AIIH.

KomMyHHKaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIe AelicTBUS:

OCYIIIECTBIIATH O0IIEHNE Ha YPOKaxX (U3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHIIKA  KOH(MDIUKTHBIX CHUTyallud W  CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW M WHIUBUIYaIBHON
paboThI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JCHCTBUH C y4&TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh  1I€M  COBMECTHOW  JESTENbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATH JEUCTBUS TO €€ JOCTH)KEHHUIO: COCTaBISATh IUIaH JEHCTBUM,
pacupenensiTh poyiid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO yYaCTHHKA KOMAaH/IBl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIGHUBATh HJIEU C TO3UIHUA HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUJIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON PabOThl C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOIO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;



nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHUpPOBaThb ero, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHUA B 001acTH
(bU3UKH, TOCTOSTHHO TOBHIIIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  Kak  OCO3HAHUs
COBEpIIAEMbIX JICHCTBUA M MBICIUTENBHBIX MPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHH JI1 OLUEHKH CUTYallld, BIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHS IO HX
CHUIKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPU aHAIU3E PE3yIbTaTOB
NEeSITEeNbHOCTH;

MpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

OPUHUMATh MOTHBBI M apryMEHTHl JPYTUX TMpU aHAIU3E pPE3yJIbTaTOB
NEeSITEBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YyYarOIIHXCS
COBEPIIEHCTBYETCS HYMOIMOHATBHBIN UHTEIJIEKT, IPEeIOoIararoHii
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATHLHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAlIMU, BKIIOYAIOUIEH CTPEMJICHHE K IOCTUKEHUIO LETU U
ycnexy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHE JEHCTBOBATH MCXOIS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COI[MAIbHBIX HABBIKOB, BKIIOUAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTh KOHPIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (PU3UKU B (HOpMUpPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHalibHas TOYKA, MHEPIMAIbHAsSI CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJCAJIbHBIM a3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJIPHO-KMHETUYECKOW TEOPUHM CTPOCHMS BELIECTBA U
JJIEKTPOJAUHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MIPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHHE 00BbEMA TeJl IPU HarpeBaHUU (OXJIAXKIECHUH), TEILIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXAY IlapaMeTpaMM COCTOSHHMSA Tra3a B  H30Ipoleccax,
JIIEKTPU3ALUsA TEJl, B3aUMOACHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCHOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJIMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETUYECKAasl YHEPIUsl, NOTCHUUAIbHAs JHEPIUsl, MEXaHUYECKast
paboTa, MexXaHHWYecKass MOLIHOCTb; IpU ONHCAHUU NPABUIBHO TPAaKTOBAThH
(u3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXoJIUTh (OPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTMMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCHONB3ysl (U3MYECKHE BEIMYMHBI: JaBJICHUWE Tra3a, TemIepaTypa, CpeaHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaJApaTU4HasA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOA(Q(GUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
IIPaBUWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICI MCHOJb3YEMBIX BEIWYMH, HX
0003HAUYEHUsT M EOUHUIIBI, HAaXOAUTh (OPMYJbl, CBS3BIBAIOLINE JAaHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIECKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ysl (PU3NYECKHE BEJIUYMHBI: NEKTPUUECKHUI 3apsi,
JIIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD I0JIA, MOTEHIUAJI, Pa3HOCTh [OTCHLIMAJIOB;
P ONHWCAHUM TPABWIBHO TPAaKTOBAaTh (PU3NYECKUA CMBICT HCIOJb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3UUYECKYIO BEJIHMUNUHY C IPYTHUMH BETUYUHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
0TCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TETUIOBOTO IBMIKEHHS MOJCKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3iinyaTh CJIOBECHYIO
(GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C HCIOJB30BAHMEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUH, MPU 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
¢ukcupoBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOMCTB U JaOOPaTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEIPOTUBOPEUNBYIO
HENOYKY PacCyXICHUH C OMOpoil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ruecKre sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MIpEACTaBIICHU Y4eOHOU M Hay4YHO-TIOMYJISPHOM MH(pOpPMalLIUU, MOITYYEHHOU M3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKU aHAIM3UPOBATh MOJIy4YaeMyr0 HH(OpMaIIHIo;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU OOpALEHUHU ¢ MPUOOpaMU U TEXHUUYECKUMU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMUYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENENsiTh OOSI3aHHOCTH U
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMO MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B IPAKTUYECKOW AECATEIIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHS HU3YYEHHBIX (PU3NUYECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeJIb aTOMHOTO SiApa TP pEeIIeHHH (HU3UIECKUX
3a7a4;

pacno3HaBaTh (pU3MYECKUEe SABJICHUS (MPOIIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aMMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JIBMXKYUIUWHCS 3apsii, AJIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBiIeHHE, BOSHUKHOBEHUE
JIMHENYaTOro0 CIEKTpa aroMa BOJIOpPOJA, €CTECTBEHHAas W HWCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONIB3YAd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIAs CHUJia, padoTa TOKa,
WHAYKIMS MarHuTHOrO Mojs, cuia Ammnepa, cuna JlopeHia, MHAYKTUBHOCTH
KaTyIIKHA, SHEPTUsl SJIEKTPUUYECKOTO M MATHUTHOTO MOJIEW, MEPUOA M YaCTOTA
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
FapMOHMYECKUX JJICKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMUCAHUM MPABWIHHO TPAKTOBATh (U3UUYECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYMH, HX OO0O03HAYCHUS U €JAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIWYHUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHUSI M MPOILECCHI, HCHOJIb3Ys
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (HOTOHA, IEPUO]T TIOJIypacnaja, SHEPrus CBI3U
ATOMHBIX SIJIep, TPU ONUCAHWHM TMPABUIBHO TPAKTOBATh (PU3UUYECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX O0O3HAYCHUsS W EIWHUIIbI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIMYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUECKOU BETMYNHBI,

aHAJTM3UPOBaTh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH »IEKTPOMarHUTHOMN
WHIYKLIWH, 3aKOH MPSMOJIMHENHOTO PACIPOCTPAHEHHS CBETA, 3AKOHBI OTPaKCHHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ans GororddexTa,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

ONpENEATh HAIIPABICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh M ONHUCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUH U
MIPOLECCOB C HKCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: IPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W THUNOTE3y YYEOHOrO OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITh MPSIMBIE M KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;



HCCIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C UCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUN: TpPU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUAE TaOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO pPE3yJibTaTaM HCCIICI0BAHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydyeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATENbCKONM W MPOEKTHOU
JESATeIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemath pacy€THhIE 3aJa4dl C SIBHO 3aJaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIONIB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4u
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIMYMHBI U (POPMYJIBI,
HeoOXoauMbIe it €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYEHUs (PU3NUECKOIN BETUYNHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
IEMOYKY PACCYXJIEHUNW C OMOpONl Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKkue sIBICHUS;

WCIIOJIb30BaTh npu pereHuu y4eOHBIX  3ajau COBpPEMEHHBIE
uH(OPMAIIMOHHBIC TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINT
U TIpEJCTaBICHUs Y4eOHOW W HAYyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3IMYHBIX KICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJIy4aeMyr HHGOPMAIIHIO;

OOBSICHATHh TIPUHIIUIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHUYECKHUX
YCTPOUCTB, pa3anuvaTh YCIOBUS MX 0€30MMacHOT0 MCIIOJIH30BAHUS B MOBCEIHEBHOMN
YKU3HU,

IPUBOAUTH NMPUMEPHI BKJIaJa POCCUHUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IIPOIICCCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCITOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B IMOBCEIHEBHON JKH3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIIEeHUH ¢ MPUOOpaMH M TEXHHUYCCKUMHU
YCTPOMCTBAMH, JUISI COXPAHCHHSI 3JI0POBbS U COOJIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TPYIINE C BBITOJTHCHUEM PAa3IMYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh PpabOTy TPYIIbl, PAIMOHAIBHO pacHpeiesiaTh O0O0S3aHHOCTH U
TJIAHUPOBATh JCSATEIBbHOCTh B HECTAHJIAPTHBIX CHUTYalMSX, aJICKBaTHO OICHUBATH
BKJIQT KQXJI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE paccMaTpUBAEMOM MTPOOIISMEL.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHUSI
bubmmoreka [IOK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCIITL B MEXATIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 1 1
DUEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN AIIEKTpUYECKU TOK. TOKH B 12 1 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
TEMATHYECKOE IINTAHUPOBAHMUE
11 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /i Kontpoabnubie | IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTHO€ noJie. DIeKTpoOMarHuTHas 11 1 3 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHu4ecKkue 1 3JIeKTPOMarHuTHbIE 9 1 bubnuoreka [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢



https://m.edsoo.ru/7f41bf72
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99 MexaHn4YecKUe U 3JIEKTPOMarHUTHbBIE 5 1 bubmmorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
2.3 O 10
e https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

31 OcHOBBI cnienUanbHOM Teopun 4 1 bubnuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3zgea 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 ONeMeHThl KBAaHTOBOM ONTUKHU 6 httos://m. eds00.ru/7fA1c97c
bu6mmoreka [IOK
4.2 CTpoetine aToMa 4 https://m.edso0.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMIHOE 1pO > https://m.edso0.ru/7f41c97¢c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 7 1
DJIEMEHTBI aCTPOHOMHUHU U aCTPOPUIUKU https://m.edsoo.ru/7f41697c
Hroro no pazneny 7
Paznen 6. OGOBILIAIOLUIEE IOBTOPEHUE
6.1 O6o06marorniee NTOBTOPEHHE 4 Bu6mmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne Jara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue op

n/n Bceero u3yueHusi | odOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bl HO?I,)H.:HI/I;[ 1 bubmorexa HOK
v 8 https://m.edsoo.ru/ff0c32e2

OKPYXAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHUHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE majeHue. Y cKopeHue 1 bubnunoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH brbmmorexa LOK
YHEPHOSHH - TOpoH 3 https://m.edsoo.ru/ffoc3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TspkecTu. [lepBast kKocmuueckas bubmorexa HOK

S P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

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

13 Cuna czn OTI/IBJIe}(IbI/I(lf)I npu BI/I)P;(GHI/II/I Bubmmorexa [IOK

P puAa https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuisl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuaabHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUun

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbIe ¥ HEMOTEHIINATBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnenoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas paboTa o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

Xapakrep ABUKCHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOFaI[pO

24

TenmoBoe paBHOBECHC. TeMnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIlepaTypa Kak Mmepa
26 CpeaHEeN KUHETHYECKON dHEPruun bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
JlabopaTtopnas pabota
28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay
29 N3omporiecchl B UI€aibHOM ra3e u ux bu6mmoreka [IOK
rpaguvIecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 criocoOnl e¢ m3menenus. KomuyaectBo bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATBLHOTO
raza
bubmuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIIOEMKOCTH BEIIECTBA. BuGmiorexa LOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

IMPUMCHCHUC K U30IIpoLecCCaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c5952
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HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa [JOK
PHPOZE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TerumoBoi bub6mmoreka [{OK
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MosiekynsipHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJI&YKHOCTH BO3/lyXa. HackImeHHbIH bubmorexa TOK

AYES- - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

43 VenpHas TenaoTa MaBJICHUS bubmmorexa [IOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK

44
YPaBHEHHE TEIIIOBOTO basaca https://m.edsoo.ru/ff0c6820

45 OnexTpu3anus Tell. JNEKTPUUECKUN bubnuoreka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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3apsi. JIBa BUA JIEKTPHUYCSCKIX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOAHUKH, TUATEKTPUKU U

46 IOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS bubmnorera [TOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTpUIECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB 2IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTPUYECKUX Noseu. JInnuu https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cuni a7eKTpoCTaTHIeCKOTOo
49 nois. [Torenmuman. PasHocts bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIHATIOB
ITpoBOAHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM noljw bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p s p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOpa. DHEPrus 3apsHKEHHOrO bubmorexa [IOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "3mepeHue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

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

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnune cMEIaHHOTO COCTUHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlenua

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMeCHas IMpoOBOJAUMOCTD. CBoucTBa
p—n-nepexona. HOJ'IyrIpOBO,[[HI/IKOBHe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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puoOOPHI
DIEeKTPUYECKUH TOK B PaCTBOpax U

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psia. MoJiHuS. 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 1 bubmuorexa [JOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa o Teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBublit ypok. KonTposibHas 1 bubnuoreka [JOK
pabota 1o Teme "IIeKTpoIMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
° T u¢poBbI
Jlj;n Tema ypoka Bcero Konrporbusie  Ipaxririeckie f[[:y:e}ll/lﬂ :)Iﬁs)al;(()ma:enbﬂme
padoThI padoTsbI pecypesI
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMoieiicTBre. MaraurHoe moJie. 1 bu6moreka [IOK
Bektop maruuTHOM MHAYKUMA. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MaruauTtHoe noJjie NpoBOIHUKA C

5 TokoM. OmbIT Dpcrena. 1 bubnuoreka [IOK
B3anmopaericTBie mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [JOK
MarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnnoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO IOJIS HA
5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuorexa [IOK

Cuna Jlopenna. PaboTa cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4



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

OnexTpoMarHuTHas HHAyKLuA. [loTok
BEKTOpa MarHuTHo! uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NHayKTUBHOCTS. SIBIEHUE
camonHaykuuu. 9J{C caMOMHIYKIUH.
DHeprusi MarHUTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMarHuTHOE T0JIe

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTBI, JEKTPOABUTaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHH.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
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MeproJia MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JJTMHBI HUTU ¥ MaCChI TPY3a»

14

Konebarenpubd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U/IealIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHu4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MeXaHWJecKHe Kojiebanus. Pe3oHanc.
BriHyX1I€HHBIC AIEKTPOMAarHUTHBIE
KoJeOaHus

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

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE NIEKTPUYECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH 2JIEKTpoIepe1ad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
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MIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynsrypa ncnonszoBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KU3HU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsie U MPOIOTBHBIC BOJTHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMAarHUTHBIC BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa [IOK
p ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJTH
[IpuHIMOBI paguOCBI3U U
24 TeneBueHus. Pa3Butue cpencts
cBs13U. Pagnosokanuys
o5 KontponsHas padota «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpakeHus ceta. [loctpoenue bubmmorexa [JOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IJIOCKOM 3epKaje
[Ipenomnenune ceera. [lonHoe
. bubnmuoreka [JOK
28 BHyTpeHHee oTpakeHue. [IpenensHbIn

YroJ noJIHOTO BHYTPCHHCET O

https://m.edsoo.ru/ffOcd7f6
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OTPaKECHUS

JlaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29
IIOKa3aTels NPEeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzodpaxeHuii B
30 muH3e. DopMyrna TOHKOH JIMH3EI bubmorexa LHOK
- POpMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabopaTtopHnas pabota
31 «HccnenoBanne CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. CoKHBIA COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
Hurepdepentius ceeta. Judpakmus bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Ontruueckue mpuOOpPbI M YCTPOUCTBA U
yCIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [locTynarsl bubnnoreka [JOK
CIIelIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHe BpeEMEHH U COKpaIcHUE bubmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
38 DHeprusi ¥ UMIYJbC PEIITUBUCTCKOU bubnunoreka [JOK

YaCTHIIBI. CBs3b Macchl C BHCpFI/IeI/IVI/I

https://m.edsoo.ru/ffOcfc68
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HUMITYJILCOM. BHCpFI/IH IIOKOs

Kontponsnas padora «OnTHka.

39 OCHOBEI CIIELUAIBHON TEOPUH bubnmorexa LHOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTH
40 ®ortonsl. opmyna [1nanka. neprus bubnuorexa [JOK
U UMIyibC GPOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIE0BAHNE Eu6 [IOK
nOIMOTEKA
41 .0 A.T.
orodpperra. OnbITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
42 BM‘HHJTeICE‘Ha an)[(bcl)OTombtgeKTa bubamorera LOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
JaBnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMUYEeCKOE ACHCTBUE Bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAKTUYECKOE MMPUMEHEHHE:
44
(dhoTodeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuoreka [JOK
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYHatE! Hopa https://m.edsoo.ru/ff0d0afa
48 W3nydyenue u noriomieHne GOTOHOB bubnuorexa [IOK

IIpu Ie€pexoac aroMma ¢ OAHOT'O YPOBH:A

https://m.edsoo.ru/ff0dOafa
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SHEPIruM Ha Ipyroil. Buasl criekTpos

49

BousHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

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

50

OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopaa no onpernenenuto cocraBa

PAAOAKTUBHOI'O U3ITYUCHUS

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

51

CaoucTtBa anbda-, 6era-, raMmma-
n3inydyeHus. BnusHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbId
peakrtop. [IpoGnembl, epCHEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpOHA. MeTo 16l HaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyraslit cton «@yH1aMeHTalIbHbIE
B3aUMOJCUCTBUA. EQUHCTBO
(bu3nYecKOU KapTUHBI MUpa»

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

55

Bun 3se3nH0r0 HeOa. Co3Be3aus,
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SIPKUE 3BE3/1bl, IUIAHETHI, UX BUJANMOE
nBrokenne. CoaHeyHas cUCTEMaA

56

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

57

3BE3/1bI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJe0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE31Q

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JBIPBI B AIPAX TaJaKTHK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «J1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHYECKOH cdepax esTeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponb 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B




COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06maromuii ypok. Poib
¢busnveckoit Teopu B GOpPMHUPOBAHUHT
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

O606maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIl ypok. MarautHoe nouie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCHUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakuueit [lapdentreBoit H.A., AkiinonepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Ceetnana Tuxomupona: @usuka. 10-11 knacc. Meronuueckue MaTepuansl sl yuuTesns. ba3oBblil u yriyOieHHbIN
ypoBHU. ®I'OC

®dusmka.l1 knacc. Merogudeckoe mocooue 2382 aBropsl: [llatanuna AnHa BuktopoBHa

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

1. https://www.labirint.ru/books/455658/

2. https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-uchebniku-g-ya-myakisheva-a-z-/
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapbentreBoit H.A., AkuinonepHoe obmiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOJINYECKHUE MATEPHAJIbBI IJIAA YYUTEJIS
1. Csetnana Tuxomupona: ®usuka. 10-11 knacc. Meroaudeckue MaTepraibl

st yaurtens. ba3zoBeiit u yrimyonenssiit ypoau. @I'OC

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. https://www.labirint.ru/books/455658/

2. https://www.labirint.ru/books/455658/
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