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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMH K pe3yJjbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaIn3yIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC LIEM M3Yy4YeHHs] (U3HKK HAa YPOBHE CPEIIHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (hU3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUMN.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
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 YPOBHSIX MaT€pUHU, BEIIECTBE U
ToJIE.

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

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TMOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCA (uU3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
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 oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE YIENAETCS PEUIEHUI0 PAacYETHBIX U KadeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBECHHO-HAYYHOTO IMUKIa. B kaOuHeTe (DU3WUKH JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HAaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3ynbTaTa H3YYCHHS
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, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUs pa3IuYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU ISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obpaszoBanus orBoAuTcs 68 yacos: B 10 kimacce — 34 vaca (1 gac B Hezenmo), B 11
ki1acce — 34 vaca (1 yac B HeHIeio).

[Ipennaraemsiii B mporpamMme 10 (U3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
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, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHusi, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
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 yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3akoubl coxpaneHusn 6 MexanHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOW DSHEPrUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. Juddysus. Xapaktep ABUKCHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeAcCTaBICHUE H3OIMPOIECCOB: H30TEpPMa, 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.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3mMeHeHus. KonmndecTBo TerioTsl U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TeroBele  mammuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KodpdummenT mone3noro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus geuecmea. Pazoevie nepexoovl

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

Tsépnoe Teno. Kpucrannuueckue u amop@Hsie Tena. AHU30TPOIHS CBOWMCTB
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 IMOIYYEHUS COBPEMEHHBIX MaTe€pUasoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OIeKTpudeckuil 3apsa. JlBa Bua DIEKTPUUECKHX
3apsanoB. [IpoBOAHWKH, TUANEKTPUKHA W TIOJYIPOBOAHUKH. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEpHO3UIMU DJIEKTPUYECKUX IT0JIeU. JIMHUM HANPSHKEHHOCTU JJIEKTPUUECKOTO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapar, CTPYUHBIN PUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUTACTHUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoHUKH. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

11



ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCylIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B KMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

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

Texnonoeus: npeodOpa3zoBaHUE IBIKEHUN C HUCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MarHutHOe T1I0JIE TMPOBOAHMKA C TOKOM. KapTuHa JAMHUN WHIYKUUAH
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOy/ib U HallpaBiieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmoisie. DIEKTPOJABIKYIIAs Cujla HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

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

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIMU MAarHUTHOTO TIOJIS.

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
MAarHMTHOT'O IOTOKA.

SIBiIeHMEe CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
HHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTenbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepenims. CKOpoCTh dIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmronenne orpaxxeHust U IpeJIoOMIICHUS] MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

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

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
MpesioMJIeHUE, NoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxka

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

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CrnoxHbli coctaB 6enoro cseta. LIBeT.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

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

[Tomsapuzanus ceera.

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

Jlemoncmpayuu

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

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIINM CBETA.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nokazaresns NperoMIIEHUs CTEKJIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CIIEUAJIBHOW TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMAYJS CKOPOCTHU
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TTOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina mansa dotodrddexra. «KpacHas rpanHumar
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha YyCTAaHOBKE ¢ ITMHKOBOM ITACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB MpU MEpPexoJe aToMa C OJHOrO0 YPOBHS SHEPruuM Ha Jpyrou. Bumsl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOAOPOA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuuyeckue yCTpPOWCTBA M INPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
Ha6monenne nuHeiyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4deHUs.
Brnusinue pairoakTUBHOCTH Ha KUBbBIE OPTraHU3MBbI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT macchl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOACHHS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHnueckue ycTpoicTBa M NMPAKTHUECKOE MPUMEHEHHE: T03UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3UPYIOIIMX YaCTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lamaktuke. Tunsl ramaktuk. Paguoranaktuky u kBasapbl. YEpHBIE IBIPHI B sSApax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JlyHsl, mianet, Mieunoro I1ytu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (PU3NIECKOU TCOPUH
B (OpPMHUPOBAHHUM TMPEJACTABICHHNH O (PU3NUECKOW KapTUHE MHUPA, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHBbIC
JIBUKEHUS B )KMBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOU NPUPOJIE, AECUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texunonoeus: JWHUAM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JT0KHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KU3ZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMHM 00YJaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa JeATEeIbHOCTH HKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKK  OCYHIECTBJISATH  NPOEKTHYIO U HUCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTh (PU3UKH, CLIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpeTalui, MpPeoO0pa3oBaHUI0O W TPHUMEHEHUI0 B PA3NIUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIC TIPU U3YYCHUHU (DU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
MUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIHHO OCYIICCTBISATh IOWCK, aHaJu3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aIMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHUS WH(DOpPMAIUU U TIENEBOUN ayIUTOPUH, BEIOUpAsi ONTUMAIBLHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITH OOLIEHUE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESTEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBI;

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

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJA0I'0 WICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid € YY4ETOM MHEHHMHM YUYaCTHHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJAOIO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATENbHYIO JIESTENIBHOCTh B 00JacTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4€OHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMA B OO0JACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,

OIICHHBATh COOTBETCTBHE PE3YTHTATOB IIEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OMIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIIOCOOHOCTh aJaNTUPOBATHCS K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

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

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

HNPEAMETHBIE PE3YJIBTATDBI
K koniy o0yuenus B 10 kJacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIeanbHbIM a3, MOJEIIM CTPOECHUS I'a30B, KUIKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
ANIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJl IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJEHCAIMS, IUIaBJICHUE, KPUCTALIU3AIUs, KUIICHHE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AJIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OTHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, HCMOJb3ysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICT HCIOJIB3YEeMbIX BEIWYHH, MX OO0O3HAUYCHUS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPTUSl XaOTMYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaJApaTUUHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIb3YEMbIX BEIMYHMH, HX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3UPOBATh (PU3UUYCCKHUE MPOICCCHl W SBICHUS, HUCIOIB3Ys (PU3HUCCKUE
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMIT CYNEPHO3UIIUN CHUJ, TPUHIIMI PABHOIPABUS HHEPIUATBHBIX CHCTEM
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oTcu€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KylloHa, mpu O3TOM pa3iuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAallluH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MAaCHOTO HCIOJIL30BAaHUS B
TIOBCETHCBHOM JKU3HM;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYJOBaHUS, MPOBOJHUTH OIBIT U
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYCCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MPHU MPOBEIECHUU HCCIIECIOBAaHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPEJICTABIICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCETHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIAJl KQX0TO U3 YYACTHUKOB TPYIIIBI B PEIIEHNE paccMaTpUBAEMON MPOOIJIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIe]Ib aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pEHIeHUH (U3UUECKUX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, OJEKTPOMATHUTHAS WHAYKIHS, JACHCTBME MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TOJApU3alMs CBETa, JHCIEepCHUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAsl Cuiia, paboTa TOKa,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CHUJIa JIMH3BI, TPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PU3MUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKMCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHS U TIPOIECCHI, HCIIOIB3YSI
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aTOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CJIMHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TMOCJIEAOBATEIIBHOTO U IMapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS SHEPIHH, 3aKOH COXPAHCHHS MMIYJIbCA, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIeIATh HAIlpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSMbBIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSIMBIX HM3MEPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPe3yIbTATHl MOJTYYCHHOW 3aBUCHMOCTH (M3WYSCKUX BEJIWYUH B BHUAC TaOIHUI] U
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;
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co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOH U TPOEKTHOM
AESITETFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (HOPMYIIHI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HEPOTHUBOPEUHBYIO
IETIOYKY PACCYKIEHUH C OMOpOil Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nYecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  peHmIeHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUSI Y4YEOHON M HAYYHO-TIOMYJISIPHOW MH(pOpMAIMH, TTOTYYSHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKU aHATU3UPOBATh MOydaeMyI0 HHPOPMAITHIO;

OOBSICHATh TPHHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMH M TEXHHYECKUMU
yCTpOWCTBaMHU, Uil COXPAHEHUsI 3JJOPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNIMbl, PALMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBAThH JIEATENIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJI€KBaTHO OLIEHHWBATH
BKJIaJ] KXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 1
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 3 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 4 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 9
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 4 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 6 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

12

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 6
HICKIpOCTaTHIa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 5 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 8 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro mo pazueny 8
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 6 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 3 1
BOJIHBI https://m.edsoo.ru/7f41c97c
23 OmTiKa 6 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 5 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 2 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.2 Crpoenue atoma 2 bubmmorera LIOK
https://m.edsoo0.ru/7f41c97c
bubmmoreka [{OK

4.3 ATOoMHOE 1

TOMHOE A7Ipo https://m.edso0.ru/7f41c97c
Hroro no pazgeny 5)

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

bubmmoreka [IOK
5.1 C) 4
JIEMEHTBI aCTPOHOMHUHU U aCTPOPU3UKU httos://m. edsoo.ru/7fA1ca7c
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
®dusuka — Hayka o npupoje. Hayunsie
METO/IbI IO3HAHMS OKPY>KAIOIIETO MHUPa
bubmmoreka [{OK
1 Ponb u MecTo pusuku B hopmMupoBaHun 1
. . https://m.edsoo.ru/ff0c32e2
COBPEMEHHOU HAYYHOU KapTUHBI MHUPA,
B MPAKTHUYECKOUN NEATEITLHOCTH JIFOACH
MexaHn4eckoe JBHKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
2 newkeHus. [lepemenienue, CKOPOCTh 1 bubmorexa LOK
i ’ ’ https://m.edsoo.ru/ff0c3508
yckopenue PaBHoMepHoOe
MPSIMOJIMHEUHOE JIBU)KEHUE
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
nBrxenre. CBOOOIHOE MalleHUE. bu6mmoreka [JOK
3 YckopeHnue cBOOOTHOTO MaIeHUS 1 https://m.edsoo.ru/ff0c372e
KpuBonuneitHoe nBuxenue. Iprxenue https://m.edsoo.ru/ff0c3ada
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH
[IpuHuun otHOCcUTENnbHOCTHU ["anunes.
WNHepuunanbHble CUCTEMBI OTCUETA.
4 [Tepsriit 3akon HeroTona Macca Tena. 1 bubnnoreka [JOK

Cuna. IIpuHumn cynepno3uuuy CHUil.
Bropou u tpetuii 3akonsl HeroToHa
JUIsL MATEPUAIIBHOU TOUKHU

https://m.edsoo.ru/ff0c3be8
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3aKoH BCeMHpHOro Trorenus. Cuna
TsokecTH. [lepBast KocMuueckas
ckopocTh. Cuita yrpyroctu. 3aKoH
I'yka. Bec Tena Cuna tpenusi.
Koadpduuument tperns. Cuna
COTIPOTHUBJICHUS TP IBUKCHUU TEJIA B
KHUJIKOCTH WJIH Ta3e

bubmmorexa [{OK
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3el8

[ToctynarenbHOE M BpamaTeabHOE
JBKEHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuisl. [1nedo cunsl. YcmoBus
paBHOBECHS TBEPAOTO TeNa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c41a6

NMnynsc MmaTepralibHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbc cuibl. 3aKOH COXpaHEHUS
MMITyJbca. PeakTuBHOE IBU)KEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

PaboTa 1 MOIITHOCTH CHITBI.
Kunernueckas sHeprusi MaTepuagibHON
toukH. [loTeHIManbHBIE U
HEMOTEeHIIUAJIbHbIE CUJIBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c

CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUII C
M3MEHEHHEM MEXaHUYEeCKOW HEPTUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU PHEPTHH.
JlaGoparopHnasi padora
«HccnenoBanue cBs3U pabOThI CUITBI C
W3MEHEHUEM MEXaHUYECKON FHEPTUn

10

KonTponbHas paboTta o teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74
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11

OcHOBHBIE TIOJIOKEHUST MOJICKYJISPHO-
KHHETUYECKOU Teopuu. BpoyHOBCKOE
nerxkenue. uddys3us Xapakrep
JBUKCHUS M B3aMMO/ICHCTBHS YaCTHI]
BeliecTBa. Moienu CTpOeHHUs Ta30B,
KUJKOCTEH U TBEPIBIX TEI

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

12

Macca monekyn. KonnuectBo
BemiectBa. [loctosinHas ABoraapo
TennoBoe paBHOBecue. Temmeparypa u
e€ u3mepenue. lllkana remneparyp
Henscus

13

Wneanpuernii raz 8 MKT. OcHOBHOE
ypaBHenne MKT AbGcomtoTHas
TEeMIlepaTypa Kak Mepa CpeHen
KMHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUEe MeHieneeBa-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde
https://m.edsoo.ru/ff0c511e

14

3akoH /lampToHa. 'a30BEIC 3aKOHBI
JlaGoparopHasi padora
«MccnemoBanne 3aBUCUMOCTH MEXTY
rapamMeTpamMu COCTOSIHUS Pa3pe’KeHHOTO
rasza»

15

M3omnporiecch B HacaIbHOM I'a3e U UX
rpaguvecKoe IpeICTaBICHNUE
.BuyTpenHsist sneprus
TEPMOAMHAMUYECKOU CUCTEMBI U
cIocoOrlI e€ n3MeHenus. Kommyectno
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrUsi OTHOATOMHOIO UJI€aTbHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
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rasa

Buns! Tenonepenaun. Y nenpHas
TEIIOEMKOCTD BenlecTBa. KoiuuecTBo

bub6mmorexa [{OK

16
TEIJIOTHI IIPU TEIUIONEpeIaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN ITporecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0
bubmmoreka [{OK
MIPUMEHEHHE K U30TIPOIIeCCaM.
17 HeoBnaTHMOCTE IPOLCCCOR B PO https://m.edsoo.ru/ffOc5efc
pu pont PHPOE. https://m.edsoo.ru/ff0c6230
BTtopoi1 3ak0H TepMOAMHAMUKA
18 [Tpunnun nevicteus u KI1J remioBoi bu6moreka [IOK
mamuHbl. [{ukin Kapuo u ero KII/] https://m.edsoo.ru/ff0c600a
DKoJoru4ecKue npooaeMbl
19 TEIJIOHEPTETUKH bubnuoreka [IOK
O6o06matomuii ypok «MoJtekysipHast https://m.edsoo.ru/ff0c6938
¢uzuka. OCHOBBI TEPMOIUHAMUKIY
KonTtponsHas padoTa o Teme
20 «Monekymnspras ¢puszrka. OCHOBBI Bubmmorexa [IOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
[Tapoo6pazoBaHue 1 KOHJIEHCAIHSI.
bu6mmoreka [JOK
Hcnapenue u kuneHue. AGCOTIOTHAS U
21 S — https://m.edsoo.ru/ff0c63b6
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacsimennsrii nap
Trepnoe Teno. Kpucramimyeckue u
amop(HbIe Tera. AHU3OTPOIUS CBOKCTB Bu6morexa LIOK
29 KpucTtaynoB. JKuaknue KpucTauibl. https://m.edsoo.ru/ff0c65f0

CoBpemensble matepuansl. [naBnenue
U KpUCTaJUIM3auus. Y IeJbHas TeIioTa
rwiaBneHust. Cyonumanus. YpaBHeHue

https://m.edsoo.ru/ff0c6708

https://m.edsoo.ru/ff0c6820
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TEILIOBOIO Oajianca

Onexrpuzanus Tei1. DIEKTPUUECKUN

bubmmorexa [{OK

23 3aps. JIBa BUIa DIIEKTPHUCCKUX
pan. Ji a p https://m.edsoo.ru/ff0c6bcc
3aps/I0B
[IpoBOAHMKH, TUITIEKTPUKH U
MOJIYITPOBOIHUKHU. 3aKOH COXPAHECHHS
bubmmoreka [{OK
AIEKTPUIECKOTO 3apsia.
24 BalMOICHCTBIE 3aDSIOB. 3AKOH https://m.edsoo.ru/ff0c6bcc
A vp AOB- . https://m.edsoo.ru/ffOc6ced
Kynona. Toueynsn 311€KTpUYECKUN
3apsn
Hanpsisk€HHOCTB MEKTPUYECKOro MOJIS.
[IpuHnun cyneprno3unun
N bu6moreka [IOK
AIEKTpUYECKUX nojeun. Jlnnnn
25 ATk SHHOCTH. PaBoTa CIil https://m.edsoo.ru/ff0c6df2
P ' https://m.edsoo.ru/ff0c6f00
AJIEKTPOCTATUYECKOTO TOJISI.
IToTenmnman. PasHoCTh MOTEHIINAIOB
[IpoBOHUKH U TUPTEKTPUKU B
bu6mmoreka [JOK
26 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
DnekTpoeMKocTh. Konnencarop
. bu6mmoreka [JOK
.DJEKTPOEMKOCTb IIOCKOTO
27 https://m.edsoo.ru/ff0c7126
KOHJEHCATOpa. DHEPrus 3apsSKEHHOTO
KOHJIEHCATOpa.
[TpunIun neicTBUs U MPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAIHHOTO
N bubmuoreka [JOK
28 anmnapara, CTpyHHOTO IIPUHTEpA.

DeKTpocTaTHUecKas 3alluTa.
3azeMIIeHHE HIIEKTPOIPUOOPOB

https://m.edsoo.ru/ff0c72c0
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JlabopaTopnasi pa6ora "3mepenue
JIIEKTPOEMKOCTH KOHIECHCATOPa

29

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa LETH.

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

30

[TocnenoBarenpHOE, NapauIeIbHOE,
CMEIIIaHHOE COEAMHEHNE IIPOBOHUKOB.
JladopaTopHas pa6ora «/3ydenue
CMEIIAHHOTO COEMHEHUS PE3UCTOPOBY

31

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlenna .3akoH
OmMa jy1st OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlaboparopHasi padora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

32

Bunel npoBomMocTH B MeTaiax,
MOJIYIPOBOIHUKAX, SJICKTPOIUTAX.
CBepXnpoBOJIUMOCTb

33

KouTtponbHas paborta no teme
«Qnekrpocraruka. [locTtosHHbIN
ANEKTPUYECKHil TOK. TOKH B pa3mu4HbBIX
cpenax»

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

34

PesepBHblit ypok. O6oO0maromumii ypok
o teMaM 10 kiacca

OBILIEE

34
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KOJIMYECTBO
YACOB I10
[TPOTPAMME

41




11 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
undposbie
Ne i/ Tema ypoka KounrtpoJbubie IIpakTH4eckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[TocTosiHHBIE MarHUTHI U UX B3aUMOJEHCTBUE.
N bubmmoreka [{OK
MaruauTHO€ nosie. BekTop MarHUTHOM
1 . N ——— - 1 https://m.edsoo.ru/ff0c9778
AYRIVAH. AYKITIH. https://m.edsoo.ru/ff0c98fe
MarsuTtHO€ 10JIe TPOBOTHHUKA C TOKOM.
OnbiT Opcrena. BzanmoerictBue
MPOBOJTHUKOB € TOKOM J[efiCTBHE MarHUTHOTO
I10JIs1 Ha MPOBOJHUK ¢ TOKOM. Cuia Amnepa.
2 JleficTBME MarHUTHOTI'O TTOJIS Ha IBHIK csl 1 bubmmorexa [OK
YHYIO https://m.edsoo.ru/ff0c98fe
3apsokeHHyro yactuny. Cuia Jlopenna.
Pa6ota cunsl Jlopenna.

3 JlaGoparopHasi padora «/3yueHue 1 1 bubnuoreka [JOK
MarHUTHOTO MOJISl KATYyHIIKH C TOKOM) https://m.edsoo.ru/ff0c9ac0
JlaGoparopuas padora «Vccnenoanue

4 NeMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ 1 1 bubmmorexa [TOK

paMiy https://m.edsoo.ru/ff0c9df4
TOKOM»
OnekrpoMarHuTHas HHAYKIUs. [lotok

5 BEKTOpAa MarHuTHOM uHAyKunu. IC 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papaznest

5 JIaGopatopHas pabota «VccienoBanue 1 1 bubnuoreka [IOK

SABJICHUA BHCKTpOMaFHI/ITHOfI HHAYKOUN»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MAarHUTHOTO
IOJISI KATYILKH C TOKOM. DJIEKTPOMAarHUTHOE
nose Texnuyeckne ycTponucTBa U UX
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, IEKTPOABUTaATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHIl,
WHYKIMOHHAS TE€Yb.

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

KonTtponbHas padoTa no teme «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAYKIUA»

bubmmoreka [IOK
https://m.edsoo.ru/ff0cad58

CB00OOIHBIE MEXaHHYECKHUE KOJICOaHHS.
Iapmonmndeckne koaeOanus. YpaBHEHUE
rapMoHH4YecKux kosiebanuit. [IpeBpamenne
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

10

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCUMOCTH TEPHOA MAJIBIX KOJICOAHMIH
rpy3a Ha HATHU OT JJTMHBI HUTH B MacChI

rpy3a»

11

Konebarenpabir kKoHTYp. CBOOOIHBIC
3JICKTPOMArHUTHBIC KOJICOAHUS B UACATLHOM
KOJ1e0aTeIbHOM KOHTYpPE. AHAIOTHUSI MEXKTY
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMHU
konebanusmu. ®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B HJICATBHOM
KoJIe0aTeIbHOM KOHTYpPE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

12

[IpencraBnenue o 3aTyxaromux KoiIeOaHUsX.
BbIHYXIeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyxeHHbBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86
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[lepemennbIn TOK. CUHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO

bubmuoreka [JOK

13 -
TOKa. AMIUIUTYJHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUCHUE CHJIbI TOKA U HAMPSHKCHUS
Tpanchopmarop. [IponsBoacTBo, nepenava u
MOTPeOJICHNE IEKTPUICCKOU SHEPTUH
14 VCTp OWCTBO U I aKEI/IquKoe I I/II;/ICHCHI/IG bubmorexa HOK
P P P https://m.edsoo.ru/ff0cc324
AIIEKTPUYECKOTO 3BOHKA, T€HEpaToOpa
MEPEMEHHOTO TOKa, JTMHUH dJIEKTpoTepeaay.
MexaHn4ecKue BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuoa. CkopocThb bubmuorexa [JOK
15 pacpOCTpaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuyHsie ¥ MPOI0TbHBIE BOJIHBI. 3BYK. bubnuoreka [IOK
CkopocTts 3ByKa. ['pomkocTs 3ByKa. BeicoTa https://m.edsoo.ru/ff0cccOc
toHa. TemOp 3ByKa.
16 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [1Ikana 3neKTpoMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
17 [IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butue cpencts cBs3u. Paanonokanus
bu6mmoreka [JOK
18 KonTtponsHas padota «KosnebaHus v BOJTHBD)
P P https://m.edsoo.ru/ff0cc6f8
[IpsmonmHeitHOE pacpocTpaHeHHE CBETa B
. . bubnuoreka [JOK
OJIHOPOAHOM cpene. ToueyHbI HCTOYHHUK
https://m.edsoo.ru/ff0cd350
19 cBeta. Jlyu cBeta.OTpaxkeHue cBeta. 3aKOHBI
0 5 . bubmuoreka [JOK
oTpaxeHus cera. [loctpoenue nzo0paxkeHun
P P P https://m.edsoo.ru/ffOcd4e0
B IJIOCKOM 3€pKajie
20 [Ipenomnenue cBera. [lonHoe BHyTpeHHEE bubnunoreka [JOK

OTPAKCHUC. Hpe,[[eJ'ILHHI/IV YroJi moJIHOTO

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPAKECHUS

JlabopaTopnas padora «3mepeHue

bubmuoreka [JOK

21
IIOKa3aTels NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0paxeHuii B TUH3E.
®opmysia TOHKOHN JTUH3bL. Y BEJIMYCHUE
22 nun3b1. JIabopaTopHasi padora bubmorera [JOK
' paTOpHAH P y https://m.edsoo.ru/ffocddle
«HccnenoBanue cBOMCTB H300paxeHMil B
JIMH3aX)
Hucnepcus cseta. CloKHbII cocTaB 0€10ro
23 ceeta. [[BeT. OnTuueckue mpubOOpsI U bubmuotexa [JOK
YCTpOICTBA U yCIIOBUS UX O€30TIaCHOTO https://m.edsoo.ru/ffOced22
MIPUMCHCHHUS
JladopaTopHnas pa6ora «Habmonenue
24 nucniepcuu cBeray MaTepdepennms crera.
Hudpakuus ceeta. JudpakimonHas pemérka
['paHuIbl MPUMEHUMOCTH KIACCUYECKOW
. bubmuorexa [JOK
MexaHukd. [locTynarsl cnenuanabHOU TEOPUH
https://m.edsoo.ru/ff0cf862
OTHOCUTENLHOCTH. OTHOCUTEIBHOCTh
25 OJTHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHU U Eubmorexa HOK
P e ) Sre P https://m.edsoo.ru/ffOcfa42
COKpAIIEHUE JJIUHBI. JHEPrUsl U UMITYJIbC
pattt a B p C Y bu6mmoreka [JOK
peJ'IﬂTI/IBI/{CTCKOI/I yacTulibl. CBSI3b MacChl € https://m.edsoo.ru/ffocfces
SHEprueu U UMITYIbCOM. DHEPrus MOKOs
26 KonTponsnas padora «Ontuka. OCHOBBI bubnunoreka [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIILHOCTH» https://m.edsoo.ru/ffOcf6f0
®ortonsl. opmyna [Inanka. JHeprus u bubnuoreka [IOK
97 uMnynbe poTtoHa .OTKPHITHE U UCCIIEJOBAHUE https://m.edsoo.ru/ffOcfel6
dotorddekra. OnbiTel A. I'. CroneroBa bubnunoreka [JOK

3akoHbl poTodrddexra. YpaBHeHHE

https://m.edsoo.ru/ffOcffc4
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OunirenHa s porosppexra. «Kpacnas
rpanuna» Gorospdexra

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

Hasnenue ceera. Onpith [1. H. JIeGenena.
XHUMHYECKOE JIEUCTBUE cBeTa TeXHUUEeCKHe

bubmmoreka [{OK

28 CTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE:
yerp p P https://m.edsoo.ru/ff0d04a6
¢doTorMeMeHT, (OTOAATUNK, COTHEUHAS
Oarapes, CBETOINO
Mogenb atoma Tomcona. OMNBITHI
Pezepdopna o paccessHUIO 0-4aCTHII.
S bubnuorexa [JOK
naHeTapHas Mojens aroma [locTymarsl
https://m.edsoo.ru/ff0d091a
bopa U3nyuenne u nmornomieHne GoTOHOB
29 npu nepexoje aroma OTKpeITHE bubmorexa LOK
P P P https://m.edsoo.ru/ff0dOafa
paaunoaktuBHOCTH. OnbIThl Pezepdopaa mo Bubmorexa [IOK
OTIPEJIENIEHUIO COCTaBA PaJIMOAKTUBHOTO https://m.edsoo.ru/ffodoafa
W3JTy4eHUs C OJJTHOTO YPOBHS SHEPTUH Ha T '
npyroi. Buael ciekTpoB
CaowucTsa anbda-, 6eTa-, raMMa-u3Iy4eHus. Bu6muorexa [TOK
Brnusinue painoakTUBHOCTH Ha KUBbIE https://m.edsoo.ru/ff0d0ca8
30 oprann3mbl OTKPBITHE TPOTOHA U HEUTPOHA. bubnuoreka [JOK
N3otomnbl. Anbda-pacnan. IIeKTPOHHBIN U https://m.edsoo.ru/ff0d0fd2
MMO3UTPOHHBIM OeTa-pacman. ['amma- bubmuoreka [JOK
W3IIy4eHHUE https://m.edsoo.ru/ff0d1162
DHeprusi CBA3U HYKJIOHOB B sipe. SnepHble
peakuuu. SnepHbid peaktop. [Ipodiemsl,
bubnuoreka [JOK
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
31 SIIEPHOU DHEPIETUKU. DIeMeHTapHbIE https://m.eds00.u/ff0d1356
P P ' P but6muoreka [IOK

YaCTHIIBI. OTKpLITI/Ie MO3UTPOHA. MeTto b1
Ha6J'IIO,[[eHI/I$[ H PErucCTpanu 3JICMEHTAPHBIX
YaCTHII.

https://m.edsoo.ru/ff0d0e38
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32

Bun 3Bé3aH0r0 HebGa. Co3Bes3nus, sipKue
3BE3/IBI, INTAHETHI, UX BUAUMOC JBHKCHHC.
Conneunas cucrema .Coinaie. ConHeuHas
akTUBHOCTH. McTounuk sueprun CoHila u
3B€3] 3BE3bI, X OCHOBHEIE
XapaKTEPUCTHKU. 3BE3/IbI TTIABHOU
MOCJIeI0BAaTENILHOCTH. BHYyTpeHHee cTpoeHue
3B€31. COBpeMEHHBIE MTPEICTaBICHUS O
MPOUCXOKACHUH U 3BoJforu CoJIHIIA U
3BE3/I.

33

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
aapax rajgaktuk Beenennas. Pazberanue
rajgaktuk. Teopus bosbiioro B3pbiBa.
PennkroBoe nuznyuenune. MerarajgakTuka

34

O0o001enye, cucTeMaTH3alusa 3HaHUH 10
TeMe «DJIEMEHTBI aCTPOHOMHUHU U
acTpopu3uKm»

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penaxuueit [lappentreBoit H.A., Akunonepaoe obmectBo «31aTenbeTBO
«IIpocsewenue»

» dusuka, 11 kiacc/ benara B.B., JlomauenkoB U.A., [laneOpaties 10.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» ®usuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Uapyrun B.M. non
penakimueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemienue»

» dusuka, 11 kinace/ Msikumes I'.41., TletpoBa M.A., YronsaukoB O.C. u
napyrue, OOLIECTBO C OrPaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOJINYECKHUE MATEPHUAJIBI /UISA YUUTEJIA

®duswmka. 10 knacc. Meroandeckoe nmocobue kK yueOHuky ['.51. Mskumena, A.3.

CunsikoBa AxkiimonepHoe o61iectBo «M3narenbctBo «IIpocBemenuey

B.A.3a6otun, B.H.Komuccapo ®usznka. KoHTposih 3HaHHM, yMEHUH U HABBIKOB

yuamuxcs 1—11 kiaccoB. AknuorepHoe o01iecTBo «3matenbeTBo
«IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
fipi.ru
http://school-collection.edu.ru/
bubmaunoreka I{OK https://m.edsoo.ru/
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IMTPUIJIOXXEHUE

®opmbl yuera padodeil NporpaMMbl BOCIIMTAHUA B pado4yeid mporpamMmme
1no pu3ukKe.

PaGouas rporpaMmma BOCTIUTAHUS MOY «Cpenuss
oOmeoOpa3zoBarenbHas mkonaa Ne3y peanuszyeTrcs B TOM YHUCIE U 4epes
MCIIOJIb30BAaHUE BOCHUTATENBHOrO MOTEHLHANa ypoKoB (u3uku. Orta pabdora
OCYIIECTBIISIETCS B CIEAYIOIUX (popMax:

e JloGyxxneHue o0yyaromuxcsi COOMI0AATh Ha YPOKE OOILIETPUHATHIE HOPMBbI
MOBEICHUS, TIPaBUIa OOIIEHUS CO CTapIIUMHU (TIeAaroru4ecKuMu paboTHUKAMMU )
U CBEpCTHUKAMU (OOYyYarOMUMHUCS), NPUHIMMBI Y4EOHOW AUCHUIUIMHBI U
caMOOpraHu3aluu.

o [lpuBnecueHue BHUMaHHUS OOY4YAIOIMIMXCA K IIEHHOCTHOMY aCIEKTy

U3y4aeMbIX Ha ypOKax MPEIMETOB, SIBICHUN, COOBITHI Uepes:
— oOparieHue BHUMaHMs Ha OWorpauu y4eHBIX, CBSI3aHHBIX C U3y4aeMbIMH B
JAHHBII MOMEHT TE€MaMH, Ha TOT BKJIaJl, KOTOPbIH OHM BHEC/IM B pa3BUTHE Halleh
CTpaHbl U MUPA, Ha JOCTOWHBIC TIOJIPaKAHUS PUMEPBI UX JKU3HH, HA MOTHBBI UX
MOCTYIIKOB.

e llcnonbp30BaHuE BOCIUTATENBHBIX BO3MOXKHOCTEH COAEpX)aHUS Yy4eOHOTO
npeaMera Uit (GOpMUPOBAHMS Yy OOYYAIOIIUXCS POCCUUCKHUX TPAJAULIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX M COLIMOKYJBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX 3a/ad JJii peHIeHUs, MNpPOOJEMHBIX CUTyalud IS
oOCy>KJIeHUs B Kiacce

e uunuupoBanue  OOCYXICHWH, BBICKA3bIBAHMA  CBOECTO  MHCHWUS,
BBIPA0OTKH CBOET0 JIMYHOCTHOTO OTHOIIICHHUS K U3Y4aeMbIM TEMaM.

e BxitoueHue B ypoK UTPOBBIX MPOIEAYP, KOTOPbIE TOMOTAIOT MOAEPKATh
MOTHBAIIMIO OOYYAIOMIMXCS K MOJYYCHHUIO 3HAHHUM, HANIaKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWM B  Kjacce, IOMOTalOT  yCTAHOBJICHUIO
n00poKenaTenbHON aTMoc(hephl BO BpeMsl ypoKa.

e [IpuMeHeHne Ha ypOKE MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOIMIUX
MO3HABATEIBHYIO0 MOTHBAITMIO O0yUYaOIIUXCS.

o [IpuMeHeHue TrpyIIOBOM pabOThl WM pabOThl B TMapax, KOTOPHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABHIKOB KOMAaHAHOW pabOThI M B3aUMOJECHCTBHUIO C
OPYTrUMU 00YyYarOUUMUCH.

e Bpibop ¥ HCHONB30BAaHWE HA YPOKaxX METOJOB, METOJWK, TEXHOJOTHUU
(meTonbl (GOPMHUPOBAHMSI CO3HAHUSL JIMYHOCTH: YOEKIEHUE, PpPa3bsICHEHUE,
BHYIIEHUE, TUUYECKUE Oece/ibl; METOAbl OPraHu3alluu ACSTEIbHOCTU: PUYICHHUE
K BBITIOJTHEHUIO TPEOOBAHMIT; METOIBI KOHTPOJIS, CTUMYJTMPOBAHUS M MOTHBAITUH:

NOOIMPCHUEC 3a YYaCTHUC B OJIHMIIMAAAaX M KOHKYPCax; MCTOJAbl KOHTPOJIA,
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CaMOKOHTPOJISl, CAMOOLICHKH B BOCIIMTAHUM) OKAa3bIBAIOIIMX BOCIHUTATEIbHOE
BO3JICHCTBUE HA TUYHOCTh B COOTBETCTBUH C LIEJIBIO U 33JJa4aMH BOCITUTAHMSL.

e lnunuupoBaHue W MNOAJEP)KKA HCCIEAOBATEIBCKOM JAESATEIBbHOCTU
IIKOJIBHUKOB B (pOpME€ OpraHu3alliy TPYINOBBIX M WHAMBUIYAJIbHBIX MHUHHU-
UCCIIeIOBaHUM, BKJIIOYEHHE B YPOK PA3IMYHBIX HCCIIEAOBATEIbCKUX 3aJaHUN,
YTO Ja€T BO3MOXHOCTh OOY4YarOIIUMCS MPUOOPECTH HABBIKM CAMOCTOSITEIbHOTO
pEelIeHHs TEOPEeTUYECKOW MpoOJieMbl, TEeHEpUpoBaHUA U  OdOpMIIEHUS
COOCTBEHHBIX THIIOTE3, YBAXKUTEIBHOIO OTHOIIEHHS K UYXKUM HJIEsM,
NyOJIMYHOTO BBICTYIUJICHUS, apTyMEHTUPOBAHMSI M OTCTAWBAHUSA CBOEW TOYKH
3pEHMSL.

50



