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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

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 mo ¢usuke coorBercTByeT TpeboBanusiMm OI'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 IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e [IUJAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3UMKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cOZiepKaHue yueOHoro npeameta «Pu3nka» 1o rojaM o0yUyeHUs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

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



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 @Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBa, a TakKXke C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocuzayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  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 SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHHIAX
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  Ga3oBoro 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 KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJisi CHUTYallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBHUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
obopyioBaHUeE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e popMupoBaHME HHTEpeca U CTpEeMJICHHUA OOYy4YaIomUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HaHUA U (popMUpOBaHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

 hopMUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pE3ybTaTa U3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHe yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJIB30BAaHHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpEnCTaBIECHUNW O POIU (PUUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IMX (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpPHSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIpHYI0 (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e popMupOBaHHE yMEHMI NPUMEHATh TEOPETUYECKUE 3HAHUA I
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIICHUS pa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NMUecKod MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUAHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TMPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3/IaHME YCIIOBUN JIS Pa3BUTHS YMEHHMU NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o ¢uU3MKE TMepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'0 IO3HAHUS

®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 TEOPUHU. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

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 (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMM HAa OCH CHUCTEMBI KOOPJUHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
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 yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pPa3peKEHHOM 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, PABHOU HYIIIO.

N3yyenne nBUKEHUS IapUKa B BA3KOU KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOuku. TpeTtuiil 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. 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. Koadduiuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TETA.

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(OpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.



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

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

Nmnynbe MatepuanbHOM TOUKM (Teja), CUCTEMbl MAaTE€pUANIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOW SHEPTHUU.

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 IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Moueky/isipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJEIH CTPOCHUs Ta30B, XKUJIKOCTEH 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 temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKHU COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACabHOrO  ra3za.  Buaesl  Temionepenayw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. [ 'padudeckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBo MamwuHbL. [ukn Kaprno um ero xospuIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPruMl Tejia MPU COBEPIICHUU PaOOThI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiIT 1Mo ananabaTHOMY pacHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcarus. Vcrnapenune u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJIYYEHUsS COBPEMEHHBIX MAaTEpHUaJOB, 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.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asmekrpocratnueckoro  mousis.  [lorennuman.  PasHocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA UM NPAKTUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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.

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHUE: aMIePMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37MeKTpOABMKYIIEH CHIbI 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, XUMHUH, Teorpadyu 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 YypaBHEHWH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mexannyeckoe NBIKEHHE B JKHBOWM mpupone, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XXUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, MOAIIMIIHUKW, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUajJOB, B TOM YHCIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOe TIOJI€ TMPOBOAHMKA C TOKOM. KapTuHa JWHUN WHIYKUHAU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBiieHUE. J[BHYKEHHUE 3apsSyKEHHOW YaCTUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOABIKYIIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOEOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux koieOaHUAX. BhIHYXIEHHbIE MEXaHUUECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeI1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0IHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3anus, J1udpakums, “HTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MMOKA3aTelNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHUYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wuzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cexkTpa ¢ MOMOUILIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

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

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u dHEPTHH (HOTOHA C €r0 YACTOTOW. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

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

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

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

BosnnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Boaonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. PazOeranue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JIs1 OIpe/iesieHUs MOJNOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax JAesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »>nekTpuueckue SIBICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CIEKTPAIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPANap, PAIAUONPUEMHUK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YPOBHE CpEIHETO OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOYyYaromIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA AESATEIBHOCTH B MPOILIECCE peai3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOILICHUE K TIOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
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 U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKHX SIBICHUAX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBHINOJNHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nUYecKol HayKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOJWTh apryMEHTBI JIsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOUN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHMKOB PAa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIlMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpKaHHUS B Pa3IMYHBIX (opMarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud W  CMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBUUA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh TO3UTHUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh K (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOW 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HUX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIONICTO CIIOCOOHOCTH MOHUMATh CBOE AYMOITMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAOIIEH CITOCOOHOCTh MMOHMMATh SMOIIMOHAJIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEW M TBEPIABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUs, KUIICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3ysd (U3NYECKUE BEIMYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCIOJBb3yEeMbIX BEJIWYMH, WX OOO3HAUCHHS U E€IWHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAAPATHUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUSA, WCIONb3Ys (PU3NYECKHE
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTpUYECKOro 3apsiia, 3akoH KymoHa, mpu »>TOM pa3nuyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMNBIT W
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/1aTh mpaBuia OE30MacHOTO TPyAa MPH NMPOBEICHUH UCCICIOBAaHUI B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4: BHICTPAUBATD JIOTUUYECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTABICHUS YYeOHOW U HAYYHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO Sjpa MpU pelieHUuU (U3NISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE ACHCTBHS TOKA, B3aHUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuyds W MOJApU3AlUsS  CBETa, JHUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
MHIYKIMS MarHUTHOTO Mojs, cwia Awmmepa, cuia JlopeHila, MHIYKTUBHOCTh
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsHUE U
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIOIb3YA
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIWYWH, UX O0O3HAYEHUS U EIUHMIIBI, yKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCIIEI0BATEILHOIO U MapajuieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHHUs JHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUI: MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (DPU3UUECKYI0 MOJEINb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbSI U COOJIIOJEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccCMaTpUBaeMOil MpoOIeMbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasbubie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
1.2 0
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! 0 0 https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 0 0
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 1 0 bubnuoreka [IOK



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

@da3oBbIe IEPEXOBI

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

3.4
3.5
3.6
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
bubmmoreka [{OK
4.1 1
DUEKTPOCTATHKA 0 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOkM B 12 bubnuoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
4.3 0
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kontpoiasbubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4eCcKHe U JIEKTPOMArHuTHBIE bubmuotexa [JOK
2.1 9 0 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHWYeCKHE U 3JIEKTPOMArHUTHbBIE bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. O 10 1 3
23 e https://m.edsoo.ru/7f41c97c
24 0
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI crieUanbHON TEOPUHU bubnnoreka [JOK
3.1 4 1 0
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHThl KBAHTOBOM ONTUKU 6 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
4.2 C 4
TpOCHHE atoMa https://m.edso0.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOE AHPO ° https://m.edso0.ru/7f41c97c
4.4 0
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 Et?rfsﬂ;l ;f:(;:)g :3/1; f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 fggﬁﬁf&i?ﬁﬁ £11c07c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTHueckue

n/n Bcero u3ydeHnusi | obOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGTZK bl HO?lj)H.’fHI/ISI 1 bubmorexa HOK
v 8 https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u mecto pusuku B

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

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 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 NPSIMOIMHEWHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHrue MaTepuaabHON TOUYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBbHOCTHU ["anunest. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3uINu ciil. Bropou 3akoH brbmmorexa LOK
yrep ' p N https://m.edsoo.ru/ffOc3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa s bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsokecT. [lepBas kocMuyeckas bubmorexa HOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna czn OTI/IBJ'IGI-(IbI/I(l:I pu ,I[BI/I)P;(GHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
TeNa B KUIAKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK

14
MowmenT cuisl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

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

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
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

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

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

19

JlabopaTtopHnas pabota
«MccnenoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOI\/’I BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3HHOBOTO JKT'yTa»

20

KonTtponsHas paboTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
newkenue. uddysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHuUsi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[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

Wneanpusiii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

25
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKON dHEPruun bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

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

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

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

30 crrocoOnl e¢ m3meHenus. KoamduecTso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aJIbHOTO
rasa

bubmuoreka [JOK
31 Bunb Tenonepenaun
A bel https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc



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

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa HOK
pHpozie. BT0p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TerumoBoi bub6mmorexa [{OK
MAIlIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE TIPOOIeMBI
TETUTOPHEPTETHKHI

38 O6o0matomuii ypok «MotekynsipHast bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbnas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa OK

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

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenune n kuneHue https://m.edsoo.ru/ff0c63b6
AOCoTIOTHAs! 1 OTHOCUTEIIbHAS

41 BJI&YKHOCTH BO3/lyXa. HackImeHHbIH bubmorexa TOK

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

42 amopdHbIe Tela. AHU30TPOITUS bubnunoreka [JOK
CBOMCTB KpHCTaLIoB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MaTePUATBI
[InaBneHne U KpUCTAIUIU3AIHA.

bubmuoreka [JOK
43 V nenpHasg TEINIOTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHEe TEIUIOBOroO OaaHca Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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Onexrpuzanus Tei1. DIEKTPUUECKUN

45 3apsz. JIBa Buaa 3JIEKTPUYSCKUX bubmorera [JOK
pAL. p https://m.edsoo.ru/ff0c6bcc
3apssI0B
IIpoBOIHUKH, TUIIEKTPUKH U
46 an OBOJHUKU 3aK(I:H COXpaHeHUs bubnmorexa LOK
yap ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
Bsaumonencrsue 3apsiioB. 3aKoH
47 Kynona ToqeqHLH/fI;neKT NUECKUNA bubnmorera [TOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB eKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANIEKTpUYECKUX Nojen. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 nons. [Torenmman. Paznocts bubmiorexa HOK
) TCHAT. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexrpoeMkocTs. KoHImeHcaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOT0 bubmnorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "U3mepenue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
54 [IpuHIMIT NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIMUPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ammapara, CTpyHHOTr0 IpuHTepa.
OnekTpocTaTHuecKas 3alluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

55

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

56

[NocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenue DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

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

60

ONEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMecHas IMpoOBOJAUMOCTD. CBoucTBa

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—~n-nepexoa. I1osynpoBoIHUKOBBIE
puOOpHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTpOIUTHYECKAs JUCCOLUALUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DneKTpUYeCKUU TOK B raszax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [IOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa o Teme
«9nekrpocraruka. [locTossHHBIN bubnuoreka [JOK

66 . 1
3eKTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepublil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME



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

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3ydenusi | obOpa3oBaTesibHbIE
padoTsbI padoThI pecypebi
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBre. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bexktop maruuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoW nuaykuuu. J/1C



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

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOfI HHIAYKOHUN

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

NHayKTUBHOCTS. SIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

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

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponpHas padoTa o Teme
«MarHuTHOe ToJIe.
DJEKTPOMArHUTHAS HHTYKIIUSD)

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHH.
[IpeBpaienue suepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus MexxJ1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

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

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BBIHY)K)IGHHI)Ie BJ'ICKTPOMaFHI/ITHBIC
KoJIeOaHus

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

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOKCTBO U IPAKTUYECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro ToKa,
JINHUH DJIEKTpoIepesad

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21
pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikama brbmmorexa [OK
P ’ https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBE PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs13U. Pagnosiokanuys
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmuorexa [JOK
ToueyHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bubnuoreka [JOK
27 oTpaxeHus ceta. [loctpoeHue
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPaKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK



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

IoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [loctpoenue nzodpaxeHuii B

bubmmoreka [{OK

30 nuH3e. Dopmyiia TOHKOM JTUH3EI.
PMY. https://m.edsoo.ru/ffOcddle
VYBenuueHue JUH3bI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro ceera. L{Bet. JlJabopaTtopHas
pabora «Habmonenue aucrepcuu
CBETa»
33 WNnTtepdepenmus creta. dudpaxims bubnuoreka [JOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
yCIoBUS UX 0€30MacHOr0 MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUIAHBI
DHeprus U UMMNYIbC PEISITUBUCTCKON
38 qaCT};I bl CB;I3Ly MaC(I:)LI C HEprueu u Bubmmorexa LIOK
1ol P https://m.edsoo.ru/ff0cfc68
UMITYTCOM. DHEPIHsl MOKOS
39 KonTtponsHas padora «OnTHka. bubnuorexa [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Tnanka. Dueprus

bubmmoreka [{OK

40
¥ UMIyIbC GPoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 LIOK
noInOTEKA
41 otodddexra. OnbpITe A. I,
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
42 OuHmrerHa g GoTosddexra brommorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBETa
TexHuyeckue ycTpoicTsa u
MPaKTUYECKOE MPUMEHCHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4acTu bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ffOd0afa
H3nydenne u mornouieHre (OTOHOB
48 I I/I}ll'lqe exolie aTOlellI co H(;I;O OBHSA bubmotera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buapl ciekTpoB
49 BonanoBsie cBorcTBa yacTHIl. BoJIHBI bu6nmoreka [JOK
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ne bpouns. KopryckyisipHo-
BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3JTY4CHUS

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

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uzinydyeHue

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

53

DHeprus CBsS31 HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrop. [IpoGnembl, TepCeKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «®yHaameHTanbHbIe
B3auMoOaeucTBUA. EAnHCTBO
(bu3MUecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHue. CoJIHEUHAas! cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

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

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sBosonnu COJTHIIA U 3BE3]T

58

Mneunsin [1yre — Hama I'anakTuka.
TTonoxxenne n gmkenne CoaHIA B
lNamakTtuke. ['anaktuku. Yepusie
JBIPBI B IPAX TATTAKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
aACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOH, COIMAIILHON U
ATHYECKOU chepax AesTEIbHOCTH
YeoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopur B GopMUpOBAHUH
MpeCTaBICHUN O pru3nyecKon
KapTUHE MUpa

Oo6o06maromuit ypok. Mecto
(bu3n4ecKoil KapTUHBI MHpa B 001IeM

65 1
pAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHbIl ypok. MarautHoe noie. 1
DNeKTpOMarHuTHasE MHIAYKLNS
PesepBHbIil ypok. Ontuka. OCHOBBI
67 CHEIMATLHOM Teoprun 1
OTHOCHUTENIbHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6mmoreka [IOK
68 DNIeMEeHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpoPpU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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 obmectBo «M31aTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®du3uKa : KOHTPOJIb 3HAHUW, YMEHUHN U HaBBIKOB ydamuxcs 10—11 k1.
o011e00pa3oBar. yupexJIeHu : 6a30BbIi

¥ ipodui. YpoBHH : KH. Juig yuutens / B. A. 3a0otuH,

B. H. Komuccapos. — M. : IIpocsemienue, 2008. — 64 c.,

wi. — ISBN 978-5-09-017173-1.

®wuzuka : 10—11 k1. : moypou. IuIaHUpOBaHUE: MocoOue
—M. : [IpocBemenne, 2013. — 128 c.

TSt yautenei obmeobpaszosar. opranuzanuii/ B. @. [1lunos.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1. BuneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas komiekuust nudpoBbIX 00pa30BaTeIbHBIX PECYpPCOB. — Pexxum

nocryma: http://school- collection.edu.ru

3. I/IHTepeCHBIC MaTcepuaibl K YpOKaM (1)I/I3I/IKI/I I10 TCMaM, TCCTHI I10 TCMAaM,

HarJsAHbIC TTOCOOUs K ypokaM. — Pexxum moctyna: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeabHbIE pecypchl. — Pesxxum noctymna:

http://www.openclass.ru

5. DnekTpoHHbIe YueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru

6.Juctanmonnas mkosua Ne368 http://moodle.dist-368.ru/ OTKpbITHI KiTacc.

CereBoe oOpa3oBaTennbHOE coobmiecTBo. http://www.openclass.ru/node/109715

7. Enunas xomnekuus g poBhIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LHEHTP UHPOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/



9. Uurepret ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cents16ps» maTepuansl no ¢pusuke. http://archive.lseptember.ru/fiz

11. Auumarnuu pusnueckux o0bekToB. http://physics.nad.ru/

12. )KuBas dusuka: obyyaromias mporpamma. http:// www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






