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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, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpa oOyyarommxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEATU3ALMHN MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka O HambOojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJHEHUH UMHU YUEOHBIX UCCIICIOBAHUI.

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/iesioB (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
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

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

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM 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 SBJsOTCA (u3HUeckue Teopuu (PopMHpOBaAHUE 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 (U3HKU peanu3yeTcs MPexKIe
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 oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHera ¢usuku. Ilpm sTomM oOecreuynBaeTcs OBIAJCHHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KayeCTBEHHBIX
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 pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. (s KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS HA
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeUeHHI0 Y4eOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKIa. B kabuHeTe (HU3WKHM JOHKHO 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 UM  OOCCIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE [JIi YYCHHUUYECKUX MPAKTUUYECKUX pabdoT
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 KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

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

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

e (opmupoBaHne yMeHUN OOBSCHATH SBICHUA C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (PM3UKH Ha YpPOBHE CPETHETO 00IIero 00pa3oBaHMS:



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

e (opmupoBaHue yMEHUH TOPUMEHSITh TEOPETUUYECKUE 3HAHUA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUeCKOd MOJEIIH, aJIEKBATHON YCIOBUSAM 3a/1a4u;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUeCKUX HKCIEPUMEHTOB, aHAIM3a W MHTEpPHpeTaluu UHPOpMalUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NpOBEJCHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Pombp »3KcnepuMeHTa M TEOpPUM B IIPOLECCE MO3HAHUSA IPUPOLIBI.
DKCHEepUMEHT B (PU3HUKE.

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

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW 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 otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHHOE IBIKEHHE. | '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 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JUHEHHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

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

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKHX XapaKTEPUCTHK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOIHOrO MaaeHUs.

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
MOCTICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHU NIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU 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. [Ipuniun cynepno3unuuu 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 (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHHE a0COMIOTHO TBEPAOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE Macc B3aUMO/ICHCTBYIOIINUX TEN.

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.

YcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



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

HUccnemoBanue yciioBUi pPaBHOBECHUS TBEPAOrO TEJA, HMMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TO4YkH. TeopemMa 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHJI C M3MCHCHHUEM MEXaHWYeCKOM DSHEPruu CUCTEMBbI TeJl.
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 IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
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 €€ uaMmepenue. Illlkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: 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, JIOKA3bIBAIOIIINE 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, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepMmoauHamuueckass cuctemMa. BHYTpeHHsII SHEPrUs TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom miporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpyHOMIIBI  OEWCTBUSA — TEIUIOBBIX — MAIIHWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHbHUK, KOHIUIIUOHED.

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 SHEPTUH (TeMIIepaTyphl) Tejla MpH Teruionepeaaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTICHHS OT JIaBJICHUSI.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpudyeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3nekTpuyeckoro mnons.  [Ipunnun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN annapar, CTPYMHbBIN 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  3JIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCAaTOpa OT IUIOLIAIH
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuyeckuit mok. Toku é paznuunplx cpedax

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 OJaHOM (3aMKHYTOM) AiekTpudueckoit nenu. KopoTkoe 3aMbIkaHUeE.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



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

TexHuueckue YCTpOWCTBA MW MPAKTUYECKOE TPUMEHEHHUE: aMIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMHU MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIIb, U3BMEPECHHUE.

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

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

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

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

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpoMazHUmMHaAs 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 TOJNI€ TNPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
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[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

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

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYIIAs Cuila HWHIYKIUU 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 YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB 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 caMOMHAYKIUU.

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 31eKmMpPOMAZHUNIHbBLE KOJ1€OAHUA

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

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

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
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: BJIEKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIEKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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 31eKmpomazHumHbsle 60Hbl

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

3Byk. CkopocTb 3ByKa. [ poMKkocTh 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,
uHTepdepennus. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckne yCTpoWCcTBA W MNPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpakeHus: U MpeIoMICHUS 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,
MpesioMJIeHUE, NOoaspu3anus, Judpakuus, UHTEPPEPEHLIHS.

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
IIJIOCKOM 3€pKale.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHKas JnuH3a. DOKycHOE
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W 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
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

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

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPaXKEHUE U MPEJIOMIICHHE 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.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



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

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
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
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

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

JlaBnenue ceeta. Onbitel 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.

Cseroauo.

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. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CJIOKHOCTh CTpPOeHMs sapa. OTKpbiTHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. 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. JleneHue u CUHTE3 s1€Ep.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

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

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

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

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIAaBHOM IOCJIEA0BATEIHbHOCTH. BHYTpeHHee CTpoeHue



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B Aapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB 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,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHpPA, MECTO
¢dusznueckoi 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 M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX (puryp u 00bEMa Ted.

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

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



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

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp I[EPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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 POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, 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 TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBINA 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(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTIATh IEJH JeATCIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTEPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
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  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIHE albTePHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalrio MHGOPMALMU PA3IUYHBIX BUJIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IpUHUMATh LM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

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

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

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJbHbIE YUeOHbIE JeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUM ISl OUEHKH CUTyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajJu3e pPe3yJIbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe N1 YpPOBHS cpeaHero oOimiero oOpa3oBaHUs Yy OO0ydaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHMS, BKIIOUYAIOMIET0 CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh HMCXOMAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOIINXCS YMECHHM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOYKa, HHEPLUUAJIbHASI CUCTEMA OTCUETa, aOCOIIOTHO TBEPJOE TEIIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojieicTBue Tel, nuddy3usi, OpOyHOBCKOE IBHKEHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBsI3b MEXKAYy IapaMeTpaMu COCTOSIHHS Tra3a B  H30Mpoleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs YHEPIHs, MeXaHW4YecKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWMCTBA T M TEIUIOBBIC SIBICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KOA(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIIEKTPUUYECKHUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYHMH, WX OOO3HAYEHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKOM HSHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW SHEPrUU TEIJIOBOTO JBUXKEHHUS MOJIEKYN C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIIBI  JEUCTBUS MAIllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUNOTE3y Yy4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U UCMOJIb30BaTh WU3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEIOBAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOOXOUMBIe ISl €€ pelleHusi, MPOBOAUTh Pacu€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
UIsl obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBAaTHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

JE€MOHCTPUPOBATh HA MPUMEPAX POib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YUYCHHBIX (PU3MYCCKHX MOJIEICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHI W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsl TPOBOANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
POBOAHUK C TOKOM W JBIDKYIIMMCS 3apsijl, AJIEKTPOMAarHUTHBIE KOJ€OaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHeKTpa aToMa BOJOPOJA, €eCTECTBEHHas M HCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsiji, CHJa TOKA, JJIEKTPUUYECKOE HATNPSKEHHE, DIECKTPUUECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KoJeOaTeIbHOM KOHTYpe, 3aps]l M Ccuja TOKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIONINE JaHHYIO (U3UYECKYI0 BEJIWYUHY C JPYTUMH
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acToTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOJdypacnaaa, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3NYECKHUE MPOLIECCHl U SIBJICHUS, UCHOJB3Yya (pu3nyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[UU, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PacIajia, MpU 3TOM pa3jinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKMX BEIWYMH C HCIOJIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacHOr0 TpyAa MPHU MPOBEICHUU HCCIEIOBAHUI B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJIb3YS (PM3MYECKUE 3aKOHBI U TPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIC 3a1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUHUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJOTUM AJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCcJIOBUsA UX 0€30MaCHOI0 MCMOJIb30BaHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbl, PALUOHAIBHO pacHpeiessiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.
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KosmmmuyecTBo yacos Buael u popmsl
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/i pPa3aejioB U TEM Beero KOHTpOJIbeIe HpaKanec}(He 06pa30BaTeJII)HLIe « I xoJALHBIH YPOK>»
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3pPexToB «IphexTUBHAS
buzuKa»
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B [TO3HAHUU MPUPOJIBL.
Pob 0TeueCTBEHHBIX
YUEHBIX B
CTaHOBJICHUU HAYKU



https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/

http://www.fizmatklass.ru
5.3anumartenbHast pU3MKa B
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6.MadopmanmonHbIe
TEXHOJIOTHH Ha YpOKax
¢uzuku. HTEpaKTUBHAS
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¢dusuka http://somit.ru 8.Mup
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bu3uKH.

Hroro o pasaciy

Pa3zpen 2. MEXAHUKA

2.1 Kunematuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
1.EcrecTBeHHO-HAay4HbIE
sKcnepuMeHTsl — Dusuka:

Hcnonp30BaTh 3HAHUS
0 MEXaHHUUYECKHUX
SIBJICHUSX B
MMOBCEAHEBHOM KH3HU
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Komnekmus Poccuiickoro
0011e00pa30BaTENIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJUIEIIK:

dusuka
http://experiment.edu.ru
3.DneMeHThI: OMyYJIAPHBIN

CaT 0 pyHIaMEHTaIbHON
Hayke 4.Bupryanbubiii GoHI
€CTCCTBCHHO-HAYYHbBIX U
HAaY4YHO- TEXHUYCCKHUX
a¢dexroB «IddexTuBHAs
buzuka»
http://www.fizmatklass.ru
5.3annMarenbpHas pu3vka B
BOIPOCAx M OTBETAX: CaT B.

Enwsxuna http://ens.tpu.ru
6.1adopmManimoHHbIE

TEXHOJIOTHH Ha YpPOKax
¢busuku. UHTEpaKkTUBHAS
anumarnu http://ifilip.narod.ru

T HNuTepuer-MecTo
¢dusuka http://somit.ru 8.Mup
bu3MKK: 1eMOHCTpAIIUU
bu3NYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.IlopTan ecTrecTBEHHBIX
Hayk: ®usuka http://www.
decoder.ru 10.Pemenus

JUTst oOecTrieueHus
0€301acHOCTH IpU
oOpaileHuu ¢
npudopamu u
TEXHHUYECKUMU
YCTpPOMCTBaMHU, IS
COXPAaHEHHUS 3/I0POBbS
1 COOJTI0/IEHUSI HOPM
9KOJIOTYECKOTO
MIOBE/ICHUS B
OKpY>Karollen cpene.
CaMoCTOSATETHHO
TUTAHAPOBATH H
MIPOBOJINTH
buszndeckue
AKCIEPUMEHTHI.



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/

3a/1a4 U3 y4eOHUKOB I10
dusuke http://www.
fizika.asvu.ru
11.CamoTtectupoBanue
IIKOJILHUKOB 7-11 KitaccoB u
aOUTYpHEHTOB 10 (PHU3UKE
http://metod-f.narod.ru

2.2

Jnnamuka

bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72
1.EcTrecTBEeHHO-Hay4YHbIE

3KkcnepuMeHTsl — Dusuka:
Komnexnus Poccuiickoro
00111€00pa30BaTEITHLHOTO
nopraia http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEK:
dusuka
http://experiment.edu.ru
3.27eMeHTbI: oMY PHbIN
calT o pyHIaMEHTaIbHON
Hayke 4.BuptyanbHbiii GoHT

€CTECTBEHHO-HAYYHBIX U
Hay4HO- TEXHHUYECKHUX

s dekroB «IddexTuBHAST
buznka»
http://www.fizmatklass.ru
5.3anumarensHas GU3MKa B
BOIIPOCAx M OTBETAX: CauT B.

Enpxuna http://ens.tpu.ru
6.Mudopmannonusie

Hcmonn30BaTh 3HAHUS
0 MEXaHUYECKUX
SIBJICHUSIX B
MHOBCEIHEBHON KU3HU
I 00€ecIIeueHus
0€30TaCHOCTH TPHU
oOpareHuu ¢
npudopaMu u
TEXHUYECKUMU
YCTpOWCTBaMHU, JJIst
COXpaHEHHUS 3710POBbS
1 cOOJIIOICHUSI HOPM
9KOJIOTMYECKOTO
MOBEJECHHS B
OKpYXKaroleu cpene.
CaMOCTOSTEIBHO
IJIAHUPOBATh U
MIPOBOJNTH
¢dusnueckue
AKCIIEPUMEHTHI.



http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/

TEXHOJIOTUH Ha YpOKax
¢u3uku. IHTEpakTUBHAS
annManus http:/ifilip.narod.ru
Tveeanaanns HNutepuer-mecro

¢u3zuka http://somit.ru 8. Mup
($U3MKU: 1EMOHCTpALUU

(1)I/ISI/I‘I€CKI/IX OKCIICPUMCHTOB
http://www.phys.spbu.ru/library
9.IlopTan ecTecTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHUKOB TIO
busuke http://www.
fizika.asvu.ru
11.CamoTtecTupoBanue
MIKOJILHUKOB 7-11 KaccoB u

aOUTYpUEHTOB 110 (HU3HKE
http://metod-f.narod.ru

2.3

3aKOHBI COXpaHCHUA B
MCXaHUKC

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
1.EcTecTBeHHO-HAy4YHbIE
IKCTIepuMeHTHl — Du3uka:
Komnexuus Poccuiickoro

00111600pa30BaTEIIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITBIN KOJUIEIIK:

dusnka
http://experiment.edu.ru
3.O5eMeHTBI: OMYJIAPHBIN

Hcnonp30BaTh 3HAHUS
0 MEXaHUYECKUX
SIBIICHUSIX B
MOBCETHEBHOM JKU3HU
JUIsE 00eCTICUeHHMSI
0€30MacHOCTH TIpU
oOpaleHuu ¢
npudopaMu 1
TEXHUYCCKUMU
YCTPOMCTBAMHU, VISt
COXPaHEHHUS 3/I0POBbS
U COOIIOICHUST HOPM



http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/

caiiT o (hyHIaMeHTaIbHON
Hayke 4.Bupryansubiii hoH[
€CTECTBEHHO-HAYYHBIX H
HAyYHO- TEXHUYECKUX
3pPexToB «IppeKTHBHAS
¢duzuka»
http://www.fizmatklass.ru
5.3aHumarenpHas GU3MKa B

BOIIPOCAx M OTBETAX: CaT B.
Enwsxuna http://ens.tpu.ru
6.adopmanmoHHbIE
TEXHOJIOTHH Ha ypoKax
¢uzuku. UHTEpaKTUBHAS
aamMmanu http://ifilip.narod.ru
Tveaeaanns HNutepHer-mecto

¢dusuka http://somit.ru 8.Mwup
(GU3UKA: TEMOHCTpAIUN

bu3NYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.1Toprtan ecTeCTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHUKOB I10
busuke http://www.
fizika.asvu.ru
11.CamoTecTupoBanue

IIKOJILHUKOB 7-11 KitaccoB u
abUTYpHEHTOB MO (U3UKE
http://metod-f.narod.ru

9KOJIOTMYECKOT0
MOBE/ICHUS B
OKpY>Kalollel cpere.
CamMocTosATEIBHO
TUTAHUPOBATH H
MIPOBOJINTH
¢duznueckue
AKCIIEPUMEHTHI.



http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
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Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBBI MOJIEKYJISIPHO-

3.1
KUHETHYECKOH TEOpUH

bubmnoreka LIOK
https://m.edsoo.ru/7f41bf72
1.EcTrecTBEHHO-Hay4HbIE

DKCIIEpUMEHTH — Du3uKa:
Konnekuus Poccuiickoro
00111€00pa30BaTEIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITBIN KOJUIEDK:

duzuka
http://experiment.edu.ru
3.271eMeHTbI: oMY PHBIN

caT o pyHIaMEHTaIbHON
Hayke 4.BuptyanbHbiit GoHT
€CTECTBEHHO-HAYYHBIX H
HAYYHO- TEXHUYCCKUX

s dexroB «IpdexTuBHAS
buznKa»
http://www.fizmatklass.ru
5.3anumarenpvHas GU3MKa B

BOIIpOCAax U OTBCTAX: caut B.

Enpxuna http://ens.tpu.ru
6.MHpopManimoHHbIE

TEXHOJIOTMH Ha YpOKax
¢buzuku. UHTEpaKTUBHAS
apumarud http://ifilip.narod.ru

Teeennns HNurepHer-mecro

Ucnonb3oBarh 3HaHUS
0 TETUIOBBIX SBJICHHUSIX
B ITIOBCETHCBHOMU
KU3HU IS
obecreueHus
0€30MacHOCTH MPU
oOpaiieHuu ¢
npubopamu u
TEXHHYECKUMU
YCTpOMCTBaMHU, ISt
COXpaHEHUS 37I0POBbS
1 COOJIOICHUSI HOPM
HKOJIOTMYECKOT0
MOBE/ICHUS B
OKpY>Kalolllen cpene.
[TpuBOIUTH IPUMEPHI
HKOJIOTHYECKUX
MOCJIEJICTBUI pabOTHI
IBUTATEIEH
BHYTPEHHETO
CropaHusi, TeIUIOBBIX U
TUAPO3JICKTPOCTAHIIHH.
CamMocToATenbHO
TUIAHUPOBATh U
MIPOBOJNTH
¢dusnueckue
AKCIIEPUMEHTHI.
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9.IlopTan ecTecTBEHHBIX
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decoder.ru 10.Pemrenus
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11.CamoTecTnpoBanue

IIKOJILHUKOB 7-11 KitaccoB u
abUTypUEHTOB 1O (hU3HKE
http://metod-f.narod.ru

3.2

OCHOBBI
TEPMOAMHAMHUKHU

10

bu6moreka [IOK
https://m.edso0.ru/7f41bf72
1.EcTecTBeHHO-Hay4YHbIE
AKCIEPUMEHTHI — DU3UKa:
Komnnexuus Poccuiickoro
00111€00pa30BaTEIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEK:
duzuka
http://experiment.edu.ru
3.O51eMeHTBI: NOMYJIAPHBIN
caiiT o pyHIamMeHTanbHON
Hayke 4.BuptyanbHbiii GoH[

C€CTCCTBCHHO-HAaY4YHbIX U
HAaYYHO- TCXHUYCCKUX

Hcmons30BaTh 3HAHUSA
0 TEIUIOBLIX SABJICHUSIX
B IOBCETHEBHOU
JKU3HU TS
oOecrneueHus
0€301aCHOCTH MPHU
oOpaleHuu ¢
npudopaMu u
TEXHUYECKUMU
ycTpoiicTBamMu, st
COXpaHEHHUS 370POBbS
1 cOOJIIOICHUS] HOPM
SKOJIOTHYECKOTO
MMOBEJICHUS B
OKpY>Karollen cpere.
[TpuBOIUTH IPUMEPHI
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abUTypUEeHTOB 10 (hU3HKE
http://metod-f.narod.ru

AKOJIOTMUECKUX
MOCJIEICTBUI paObOTHI
JBUTATEIIEH
BHYTPEHHETO
CropaHusl, TEIIOBBIX U
TUIPOIIICKTPOCTAHIIHM.
CaMocTOATETBHO
IUIAaHUPOBATh U
MIPOBOJIUTH
¢duznueckue
AKCIEPUMEHTHI.

3.3

ArperatHble COCTOSIHUS
Bemiectsa. Ma3oBbIe
Tepexoabl

bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
1.EctecTBeHHO-HAay4HbIE
sKcnepuMeHTsl — Dusuka:

Komnexkuus Poccuiickoro

Hcrnons30BaTh 3HaHUA
0 TEIIOBBIX SABJICHUSIX
B MMOBCEIHEBHOMU
JKU3HH IS
oOecrieueHus
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0011e00pa30BaTEIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJUIEIIXK:

duzuka
http://experiment.edu.ru
3.DneMeHThI: OMyYJIAPHBIN

CaT o pyHIaMEHTaIbHON
Hayke 4.Bupryanbubiii GoHI
C€CTCCTBCHHO-HAYYHbIX U
HAaY4YHO- TEXHUYCCKHUX
a¢dexroB «IddexTuBHas
buzuka»
http://www.fizmatklass.ru
5.3annMarenbpHas pu3uka B
BOIIPOCAx U OTBETAaX: CaT B.
Enwsxuna http://ens.tpu.ru
6.1adopmanioHHbIE
TEXHOJIOTUH Ha YPOKaX
¢uzuku. UHTepakTuBHas
anumarnu http://ifilip.narod.ru
Tveaeaanns HNutepHer-mecto
¢dusuka http://somit.ru 8.Mwup
bu3MKK: 1eMOHCTpAIUU
bu3NYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.ITopran ecrecTBEHHBIX
Hayk: ®dusuka http://www.
decoder.ru 10.Pemenus
3a/1a4 U3 y4eOHUKOB T10

0€30MacHOCTH IpU
oOparnieHuu ¢
npudopamu u
TEXHUYECKUMHU
YCTpPOMCTBaMHU, ISt
COXpaHEHUs 37J0POBbSA
1 cOOJIO/IEHUSI HOPM
9KOJIOTUYECKOTO
MOBEJICHUS B
OKpY>Karollen cpere.
IIpuBOIUTE TPUMEPHI
IKOJIOTUYECKUX
MOCJIEICTBUI pabOTHI
JIBUTATENIEH
BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U
TUIPOIIICKTPOCTAHIIHM.
CaMocTOsATENBHO
IJITAHUPOBATh U
IIPOBOJIUTH
buznveckue
JKCIIEPUMEHTHI.



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/

dusnke http://www.
fizika.asvu.ru

11.CamoTectupoBanue
IIKOJIbHUKOB 7-11 KitaccoB u
aOUTypHEHTOB 10 (PHU3UKE
http://metod-f.narod.ru

Hroro no pazgeny 24

Paznen 4. DJJIEKTPO/IMHAMUKA
Bbu6mmoteka IIOK Hcnonn30BaTh 3HAHUS
https://m.edso00.ru/7f41bf72 00 2JIeKTPOMArHUTHBIX
1.EcTecTBeHHO-Hay4YHBIE ABJICHUAX B
9KCrepuMeHTH — Du3nKa: TIOBCE/IHCBHOM JKM3HU
Komnexmnus Poccuiickoro UL 00ecIIeYeHus
00111€00pa30BaTEIHLHOTO 0€30MacHOCTH MPU
noprasa http://school- oOpalieHuu ¢
collection.edu.ru/collection npudopamMu u
2.OTKpBITHINA KOJIIEK: TEXHUYECKUMU
®dusurka yCTpOMCTBaMHu, JUIst

4.1 DNeKTpoCcTaTUKA 10 http://experiment.edu.ru COXpaHEHUS 3/I0POBbSA

3.27eMeHTbI: oMY PHbIN
calT o pyHIaMEHTaIbHON
Hayke 4.Bupryanbubiii GoHI
€CTECTBEHHO-HAyYHbIX U
Hay4HO- TEXHHUYECKHX

s dexroB «IddexTuBHAST
buszuKa»
http://www.fizmatklass.ru
5.3anumarensHas GU3MKa B
BOIIPOCAx M OTBETAX: CauT B.

1 COOJTFO/ICHUST HOPM
9KOJIOTHYECKOTO
ITOBEJICHUS B
OKpYIKarolen cpeje.
[TpuBOIUTH IPUMEPHI
BIIMSIHUS
AIIEKTPOMArHUTHBIX
M3ITyYeHUI Ha KUBBIE
OpraHU3MBI.
CaMoCTOSTEIILHO



http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/

Enpkuna http://ens.tpu.ru
6.MudopmanronHbie

TEXHOJIOTUU HA YpOKax
¢uzuku. HTEpaKTUBHAS
annManus http://ifilip.narod.ru
Tveeanaanns HNutepner-mecro

¢u3zuka http://somit.ru 8. Mup
(GU3HKU: TEMOHCTpaIUU

(1)I/ISI/I‘I€CKI/IX OKCIICPUMCHTOB
http://www.phys.spbu.ru/library
9.1TopTtan ecTeCTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHUKOB TIO
busuke http://www.
fizika.asvu.ru
11.CamoTtecTupoBanue
IMIKOJILHUKOB 7-11 KiaccoB u

aOUTYpUEHTOB 10 HU3HKE
http://metod-f.narod.ru

IUTAHUPOBATH U
IPOBOJTUTH
¢busnveckue
OKCTIEPUMEHTHI.

4.2

TTocTosguubIit

BHCKTpI/I‘ICCKI/Iﬁ TOK.

Toku B pa3mu4HBIX
cpenax

12

bu6moreka [IOK
https://m.edso0.ru/7f41bf72
1.EcTecTBeHHO-HAY4YHbIE
JKcrepuMeHThl — Du3uka:

Komnexuus Poccuiickoro
00111600pa30BaTEIHLHOTO
noprasia http://school-
collection.edu.ru/collection
2.OTKpBITHIN KOJUIEIIK:
dusuka

Hcnonp30BaTh 3HAHUS
00 IIEKTPOMarHUTHBIX
SIBJICHUSIX B
MOBCETHCBHOM JKU3HU
JUIsE 00eCTICUeHHMSI
0€30MacHOCTH TIPU
obparieHuu ¢
npubopamu u
TEXHHYECKUMHU
YCTPOMCTBAMHU, VISt



http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

http://experiment.edu.ru
3.D5eMeHThI: OMYJIAPHBIN

caiiT o (hyHIaMeHTAIBHON
Hayke 4.Bupryansubiii hoHT
€CTECTBEHHO-HAYYHBIX H
HAyYHO- TEXHUYECKUX
apdexToB «IpdeKkTrBHAS
buznka»
http://www.fizmatklass.ru
5.3anumarenpHas GU3MKa B

BOIIPOCAx U OTBETaX: CaT B.
Enpkuna http://ens.tpu.ru
6.apopmManmoHHbIE
TEXHOJIOTHH Ha YpOKax
¢busuku. UHTEpaKkTUBHAS
apumManus http://ifilip.narod.ru
Tveaeaanns HNutepHer-mecto
¢dusuka http://somit.ru 8.Mwup
bu3MKK: 1eMOHCTpaAIUU
bu3znYeCKuX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.1Toprain ecTeCTBEHHBIX
Hayk: Pusuka http://www.
decoder.ru 10.Perenus
3a/1a4 U3 y4eOHUKOB I10
busuke http://www.
fizika.asvu.ru
11.CamoTecTupoBanue
IIKOJIBHUKOB 7-11 Kj1accoB u

abUTYpHEHTOB MO QU3UKE

COXpaHEHHUS 3/10POBbs
U cOOJIIO/IEHUSI HOPM
9KOJIOTMYECKOT0
[IOBE/ICHUS B
OKpY>Kalollel cpere.
IIpuBOUTE TPUMEPHI
BIIUSIHUS
AJIEKTPOMAarHUTHBIX
W3JIyYEHUI Ha KUBbIE
OpraHU3MBl.
CaMocCTOATETBHO
IUTAHUPOBATh U
MIPOBOJNTD
buznueckue
JKCIIEPUMEHTHI.



http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/

http://metod-f.narod.ru
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PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



http://metod-f.narod.ru/

11 KVIACC

KoaudecTBO 4acoB

Buael u popmsl
JAeATeIbHOCTH C
Y4eTOM MOAYJIst

HaumeHnoBanue jaexTpoHHbIe (HHU(POBLIE .
Ne P (wnp ) «IIIKOJIBHBIH YPOK»
pa3aejioB U TeEM Kontpoabneie | IIpakruyeckue | 00paz’oBaTebHbIe .
n/n Bcero paboueii
NMPOrpaMMblI paéoThI padoThI pecypcebl
NMPOrpamMMbl
BOCIIMTAHUS
Yupexnenus
Paznen 1. JIEKTPO/IMHAMUKA
bubmuorexa LIOK Hcnonp3oBaTh
https://m.edso0.ru/7f41c97c
3HaHUA 00
1.EcTecTBeHHO-Hay4YHbIE
ANEKTPOMAarHUTHBIX
AKCIEPUMEHTHI — DU3HUKa:
. SIBJICHUSIX B
Konneknus Poccuiickoro o
MTOBCCTHCBHOM
00111€00pa30BaTEIHLHOTO
KU3HU IS
noprana http://school-
i ) oOecrieueHus
collection.edu.ru/collection
- 0€301aCHOCTH MPHU
MaruauTtHoe 1ojJie. 2.OTKpBITHINA KOJIJIEIK: 5
oOpalieHuu ¢
11 DneKTpoMarHuTHas 11 1 3 dusuka P
. npudopaMu u
WHIYKI U http://experiment.edu.ru

3.O51eMeHTBI: NOMYJIAPHBIN
caiiT o pyHIamMeHTanbHOMN
Hayke 4.Bupryanbubiii hoHI
€CTECTBEHHO-HAY4YHbIX U
HAy4YHO- TEXHUYECKUX
3pPexToB «IpdeKTHBHAS
buzuKa»
http://www.fizmatklass.ru

TEXHUYECKUMU
ycTpoiicTBamMu, ISt
COXpaHEHHUS
3I0pPOBbS U
coOIII0/IeHHsI HOPM
IKOJIOTMYECKOT0
MOBEJICHUS B
OKpY>Karollen cpene.



https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/

5.3anumarenbHast (pU3MKa B
BOIIPOCAx M OTBETAX: CAUT B.
Enpkuna http://ens.tpu.ru
6.MadopmannoHHbIe
TEXHOJIOTUU HA YpOKax
¢uzuku. MHTEpaKTUBHASA
annManus http:/ifilip.narod.ru

Tveeeaanns HNutepner-mecro
¢u3zuka http://somit.ru 8. Mup
(GU3HKU: TEMOHCTpaIUU
(U3UIECKUX IKCTIEPUMEHTOB
http://www.phys.spbu.ru/library
9.1TopTtan ecTeCTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHHUKOB TIO
busuke http://www.
fizika.asvu.ru
11.CamoTtecTupoBaHue
IIKOJILHUKOB 7-11 KjaccoB u

aOUTYpPUEHTOB 10 (HU3HKE
http://metod-f.narod.ru

IIpuBoauTh
IIPUMEPHI BINAHUS
3JIEKTPOMAarHUTHBIX
W3JIy4CHHI Ha
JKUBbIE OPraHU3MBI.
CamocTosATenbsHO
IUIAaHUPOBATh U
IIPOBOJMTD
¢duznueckue
AKCIEPUMEHTHI.

Utoro no pazneny 11
Paznen 2. KOJTEBAHUS U BOJIHbBI
bubnuorexa [JOK
MexaHn4deckue u https://m.edsoo.ru/7f41c97c
2.1 NIEKTPOMAarHUTHBIE 9 1.EcTrecTBEHHO-Hay4HbIE
KoJnebaHus JKCIIePUMEHTH — Du3uKa:

Komnexkus Poccuiickoro



http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c

0011e00pa30BaTENIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJUICIIK:

duzuka
http://experiment.edu.ru
3.DneMeHThI: OMyYJIAPHBIN

CaT o pyHIaMEHTaIbHON
Hayke 4.Bupryanbubiii GoHI
€CTeCTBEHHO-HAYUHBIX H
HAyYHO- TEXHUIECKUX
a¢pexroB «IddexTuBHas
buzuka»
http://www.fizmatklass.ru
5.3annMarenbpHas pu3uka B
BOIIPOCAx U OTBETaX: CaT B.

Enwxuna http://ens.tpu.ru
6.1adopmManioHHbIE

TEXHOJIOTHH Ha ypoKax
¢busuku. UHTEpakTUBHAS
anumarnu http://ifilip.narod.ru
[T HHuTepHeT-mecTo

¢dusuka http://somit.ru 8.Mwup
(bU3UKHU: IEMOHCTPAIIUU

(U3UYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.IlopTan ecTrecTBEHHBIX
Hayk: ®usuka http://www.
decoder.ru 10.PemmeHus
3a/1a4 U3 y4eOHUKOB T10



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/

dusuke http://www.
fizika.asvu.ru

11.CamoTectupoBanue
IIKOJIbHUKOB 7-11 Ki1accoB u
aObUTypHEHTOB 10 (PHU3UKE
http://metod-f.narod.ru

2.2

Mexannueckue u
AJIEKTPOMArHUTHBIC
BOJIHEI

bu6mmoreka [IOK
https://m.edso00.ru/7f41c97c
1.EcTrecTBeHHO-Hay4YHbIE

AKCIIEpUMEHTH — Du3HKa:
Komnexknus Poccuiickoro
00111€00pa30BaTEIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEK:

duzuka
http://experiment.edu.ru
3.271eMeHTbI: oMY PHbIN

calT o pyHIaMEHTaIbHON
Hayke 4.BuptyanbHbiii GoHT
€CTECTBEHHO-HAYYHbIX U
HAy4YHO- TEXHUYECKUX

s dexroB «IddexTuBHASL
(1)716370°¢: 8
http://www.fizmatklass.ru
5.3anumarensHas GU3MKa B

BOIIPOCAx M OTBETAX: CauT B.
Enpxuna http://ens.tpu.ru
6.Mudopmannonusie
TEXHOJIOTUH Ha ypoKax

HccnegoBanme
apaMeTpoB
KoJjieOaTeIbHOM
CUCTEMBI — IEPUO/Ia,
YaCTOTEHI,
aMIUIUTYIbI ¥ (a3bl
KoJIeOaHmi
(Ipy>XUHHBIA 1/UIN
MaTeMaTUYEeCKUI
MasITHUK).
HaoOmronenue
3aTyXaroux
KoJIeOaHMiA.
Uccnenosanue
CBOMWCTB
BBIHYKJICHHBIX
KoJIe0aHHiA.
HaoOmronenue
pe30HaHca.
IIpoBeneHue
HKCIIEPUMEHTA!
HCCIIeIOBaHUE
3aBHCHUMOCTHU
MepHoIa MaJbIxX



http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/

¢u3uku. IHTEpakTUBHAS
anumManus http://ifilip.narod.ru
T HNutepner-mecro

¢du3zuka http://somit.ru 8. Mup
($U3MKK: 1EMOHCTpALUU

(1)I/I3I/I'~IeCKI/IX OKCIICPUMCHTOB
http://www.phys.spbu.ru/library
9.IlopTan ecTecTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHUKOB TIO
busuke http://www.
fizika.asvu.ru
11.CamoTectTnpoBanue

IIKOJILHUKOB 7-11 KitaccoB U
aOUTYypUEHTOB 110 (HU3HKE
http://metod-f.narod.ru

KoJebaHuil rpy3a Ha
HHUTH OT JIJIMHBI HUTH
1 MacChl Tpy3a;
HCCIICAOBAHUE
MEPEMEHHOTO TOKA B
LIeIH U3
IOCJIEAOBATEIHLHO
COCIMHEHHBIX
KOHJIEHCATOpAa,
KaTYIIKA U
pesucropa. Ouenka
a0COJIIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPEMTHOCTEN
W3MEpEHUI
(bU3UIECKUX
BEIUYYH.
OOBscHEHNE
MIPUHITATIOB
JICUCTBUA U YCIIOBHI
0e301acHOTO
MIPUMEHCHUS
ANEKTPHUIECKOTO
3BOHKA, T€HEpaTopa
MIePEMEHHOTO TOKa,
JIMHHUHT

ANIeKTponepeaad.
bubnuorexa LIOK Paccmotpenue
2.3 Onruka 10 https://m.edsoo.ru/7f41c97¢c MpeaeioB

1.EcTrecTBEHHO-Hay4HbIE

MNPpUMCHUMOCTU



http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c

JKCIIEpUMEHTH — Du3uka:
Konneknus Poccutickoro
00111€00pa30BaTEIHLHOTO
nopraia http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJUICIIK:

dusuka
http://experiment.edu.ru
3.DneMeHThI: OMyJIAPHBIN

CaT 0 pyHIaMEHTaIbHON
Hayke 4.Bupryanbubiii GoHI
€CTCCTBCHHO-HAYYHbBIX U
HAaY4YHO- TEXHHUYCCKHUX
a¢pexroB «IddexTuBHAs
buzmKa»
http://www.fizmatklass.ru
5.3annMarenpHas pu3uka B
BOIIPOCAx M OTBETaX: CaT B.

Enbxuna http://ens.tpu.ru
6.1apopManimoHHbIE

TEXHOJIOTMH Ha ypOKax
¢buzuku. UHTEepakTUBHAs
anumanud http://ifilip.narod.ru
T HNuTepuer-MecTo
¢dusuka http://somit.ru 8.Mwup
bu3MKK: 1eMOHCTpAIUU
bu3NYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.IlopTan ecrecTBEHHBIX
Hayk: ®usuka http://www.

reOMETPUYECKOMN
ONITUKH.
Pacnio3naBanue
buznuecKux
SIBJIECHUM B OMBITaX U
OKpYy>Karoleu
KUZHU:
MIPSAMOJIMHENHOE
pacnpocTpaHeHue
CBETa, OTPAKECHHUE,
MpesoMIIEHHE,
uHTepPepeHIus,
JUGpaKus U
MOJISIPU3AITUS CBETA,
JICTIepCHsl CBETA.
N3ydenue ycnoBuii
HaOJIOIEHUSA
MaKCHMYMOB H
MUHHUMYMOB B
uHTEep(EePEHITMOHHO N
KapTHHE



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/

decoder.ru 10.Pemenus
3a/1a4 U3 y4eOHUKOB I10
busuke http://www.
fizika.asvu.ru
11.CamoTtectupoBanue
IIKOJIBHUKOB 7-11 K1accoB u
abUTYypUEHTOB 1O (HU3HKE
http://metod-f.narod.ru

Hroro no pazneny
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Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI cIIEIIHaIbHON
TEOPHUHU OTHOCUTEITHBHOCTH

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c
l.EcrecTBeHHO-Hay4HBIE

AKCIEPUMEHTHI — DU3HUKa:
Komnnexnus Poccuiickoro
00111€00pa30BaTEIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEK:

dusuka
http://experiment.edu.ru
3.O51eMeHTBI: NOMYJIAPHBIN
caiiT o (hyH1aMeHTaIbHON

Hayke 4.Bupryanbubiii hoHI
€CTECTBEHHO-HAYYHBIX U
HAy4YHO- TEXHUYECKUX
3pdpexToB «IpdeKTHBHAS
buzuKa»
http://www.fizmatklass.ru

Hcmons3oBanne
WH(pOPMaITMOHHBIX
TEXHOJIOTUH IS
MOMCKa,
CTPYKTYPUPOBAHUS,
HWHTEpIpETAIlUU U
MIPEACTABICHUS
uHpopMaIuu mpu
MOJTOTOBKE
COOOIIIEHUH O
rpaHMIaX
MIPUMEHUMOCTH
KJIacCUYeCcKOM
MEXaHHKH U OCHOBaX
CTO



http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/

5.3anumarenbHast (pU3MKa B
BOIIPOCAx M OTBETAX: CAUT B.
Enpkuna http://ens.tpu.ru
6.MadopmannoHHbIe
TEXHOJIOTUU HA YpOKax
¢uzuku. HTEpaKTUBHAS
aamMmanms http://ifilip.narod.ru

Tveeeaanns HNutepner-mecro
¢u3zuka http://somit.ru 8. Mup
(GU3HKU: TEMOHCTpaIUU
(U3UIECKUX IKCTIEPUMEHTOB
http://www.phys.spbu.ru/library
9.1TopTtan ecTeCTBEHHBIX

Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHHUKOB TIO
busuke http://www.
fizika.asvu.ru
11.CamoTtecTupoBaHue
IIKOJILHUKOB 7-11 KjaccoB u
aOUTYpPUEHTOB 10 (HU3HKE
http://metod-f.narod.ru

Hroro 1o pasaciy

Pa3nesn 4. KBAHTOBASA ®U3UKA

4.1

ONeMeHThl KBAaHTOBOM
OIITUKHU

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
1.EctecTBeHHO-HAay4HbIE

sKcrepuMeHTsl — Dusuka:
Komnexkus Poccuiickoro

Hcnonn3oBarh
MOJIyYECHHbIEC 3HAHUSA
B MMOBCEIHEBHOMU
JKU3HU TPU
obparieHuu ¢



http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c

0011e00pa30BaTENIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJUICIIK:

duzuka
http://experiment.edu.ru
3.DneMeHThI: OMyYJIAPHBIN

CaT o pyHIaMEHTaIbHON
Hayke 4.Bupryanbubiii GoHI
€CTCCTBCHHO-HAYYHbBIX U
HAaY4YHO- TEXHHUYCCKHUX
a¢pexroB «IddexTuBHas
buzuka»
http://www.fizmatklass.ru
5.3annMarenbpHas pu3uka B
BOIIPOCAx M OTBETAX: CaT B.
Enwxuna http://ens.tpu.ru
6.1adopmManioHHbIE
TEXHOJIOTUH Ha YPOKaxX
¢uzuku. UHTEepakTUBHAS
anumarnu http://ifilip.narod.ru
Tveaeaanns HNutepHer-mecto
¢dusuka http://somit.ru 8.Mwup
bu3MKK: 1eMOHCTpAIIU
bu3NYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.ITopran ecrecTBEHHBIX
Hayk: ®usuka http://www.
decoder.ru 10.Pemenus
3a/1a4 U3 y4eOHUKOB T10

npubopamu u
TEXHUYECKUMHU
YCTpOMCTBaMU
(cueTumk
MOHU3HUPYIOITUX
YaCTHII, JI03UMETP),
JUISL COXpaHEHUS
310pOBbS U
COOJIIOICHUSI HOPM
HKOJIOTMYECKOT0
MOBEJICHUS B
OKpY>Karollen cpene.
IIpuBoauTH
TIPUMEPHI BIIASTHUS
pPaZ0aKTUBHBIX
W3JIyYEHHU Ha
KUBBIE OPTaHU3MBI.
[TornmaTe npuHIMIT
JEICTBUS 103UMETpa
U pa3inyaTh yCIOBUS
€ro UCMOJIb30BaHUSI.
[ToHnmats
HKOJIOTHYECKHE
poOJIEeMBl,
BO3ZHUKAIOIINE TIPH
UCIO0JIb30BAHUU
aTOMHBIX
IEKTPOCTAHLINM, U
MYTH PELIEHUs 3TUX
npobiem,



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/

4.2

Crpoenue atoma

dusuke http://www. IIEPCIIEKTUBBI
fizika.asvu.ru MCII0JIb30BaHUS
11.CamoTecTupoBanue YIPaBJIIEMOTO
IIKOJILHUKOB 7-11 KjlaccoB U |  TEPMOSIIEPHOTO
aObUTypHEHTOB 10 (PHU3UKE CUHTE3a.
http://metod-f.narod.ru

Ucnonb3oBars

bu6mmoreka [IOK
https://m.edso00.ru/7f41c97c
1.EcTrecTBeHHO-Hay4YHbIE

AKCIIEpUMEHTH — Du3HKa:
Komnexknus Poccuiickoro
00111€00pa30BaTEIHLHOTO
nopraia http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEK:
dusuka
http://experiment.edu.ru
3.271eMeHTbI: oMY PHbIN
calT o pyHIaMEHTaIbHON
Hayke 4.BuptyanbHbiii GoHT
€CTECTBEHHO-HAyYHbIX U

Hay4YHO- TEXHUYECKHUX

s dexroB «IddexTuBHASL
(1)716370°¢: 8
http://www.fizmatklass.ru
5.3anuMarenbpHas pu3uka B
BOIIPOCAx M OTBETAX: CauT B.
Envkuna http://ens.tpu.ru
6.Mudopmannonusie
TEXHOJIOTMH Ha YpOKax

MOJTYyYCHHBIC 3HAHUS
B TIOBCETHEBHOM
KU3ZHU TPU
oOpaieHun ¢
npubopamu u
TEXHUYECKUMU
yCTpOMCTBaMU
(cueTymk
MOHU3UPYIOIIUX
YaCTHII, JIO3UMETP),
JUISL COXpAHEHUS
310pOBbS U
COOJIIOICHUSI HOPM
9KOJIOTHYSCKOT0
IMOBEICHUS B
OKpYKarolleu cpene.
[IpuBoaUTH
MPUMEPHI BIUSHUSA
PaaOAKTUBHBIX
U3JIy4CHUH Ha
JKHBBIE€ OPTaHU3MBI.
[loHnMate npuHLIMIT
JIEHCTBUSI 1I03UMETPA



http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/

¢u3uku. IHTEpakTUBHAS
anumManus http://ifilip.narod.ru
Teeanianns HNutepHer-mecro

¢du3zuka http://somit.ru 8. Mup
($U3MKK: 1EMOHCTpALUU

(1)I/I3I/I'~I€CKI/IX OKCIICPUMCHTOB
http://www.phys.spbu.ru/library
9.IlopTan ecTrecTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus

U pa3nuyarh yCIOBUS
€ro UCIOJIb30BaHU.
[Tornmatp
JKOJIOTUYECKUE
po0eMbl,
BO3HUKAIOIIHE MPU
WCIIOJIb30BAHUU
aTOMHBIX
ANEKTPOCTAHIIUHI, U
MYTH PELIEHUS dTUX

4.3

ATOMHOE S7pO

3a71a4 U3 y4eOHHUKOB I10 npo0ieM,
¢buszuke http://www. MEPCIICKTHBBI
fizika.asvu.ru WCTIOJIb30BAHUS
11.CamoTecTupoBanue YIPaBIAEMOTO
IIKOJILHUKOB 7-11 KJ1acCOB ¥ |  TepMOSIEPHOTO
aOUTYypUEHTOB 110 (HU3HKE CUHTE3A.
http://metod-f.narod.ru

bubnuorexa [IOK Hcnosk3oBaTh

https://m.edsoo.ru/7f41c97c
1.EcTecTBeHHO-HAy4YHbIE
AKCIEPUMEHTHl — DU3HuKa:
Komnnexuus Poccuiickoro
00111€00pa30BaTEIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEK:
dusuka
http://experiment.edu.ru
3.O5eMeHTBI: OMYJIAPHBIN
caiiT o pyHIamMeHTanbHON

MOJIy4YE€HHbIEC 3HAHUS
B IOBCEIHEBHOU
KU3HU TIPU
oOpaieHuu ¢
npudopaMu 1
TEXHUYECKUMU
yCTpOHCTBaAMHU
(cueTunk
MOHHU3UPYIOIIHNX
YacTHll, JO3UMETD),
JUTSL COXpaHEHUS
3I0pPOBbS U



http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/

Hayke 4.Bupryansubiii hoHT
€CTECTBEHHO-HAYYHBIX U
HAyYHO- TEXHUYECKUX

3P PexToB «IpdexTHBHAS
¢duzuka»
http://www.fizmatklass.ru
5.3anumarenpHas GU3MKa B

BOIIPOCAx U OTBETAX: CaT B.
Enwpxuna http://ens.tpu.ru
6.adopmanioHHbIE
TEXHOJIOTHH Ha ypoKax
¢uzuku. UHTEpaKTUBHAS
aamMmanm http://ifilip.narod.ru

Tveanaanns HNutepHer-mecto
¢dusuka http://somit.ru 8.Mwup
(GU3UKA: TEMOHCTpAIuU
bu3nYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.1Toprain ecTeCTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3aja4 U3 yueOHMKOB IO
busuke http://www.
fizika.asvu.ru
11.CamoTecTupoBanue

IIKOJILHUKOB 7-11 KitaccoB u
abUTypHEHTOB MO QU3UKE
http://metod-f.narod.ru

coOIIOIEHHSI HOPM
9KOJIOTUYECKOTO
MOBEJICHUS B
OKpY>Kalollel cpere.
IIpuBoauTh
MIPUMEPHI BIUSHUS
PaIMOAKTUBHBIX
W3JIy4CHHI Ha
KUBBIE OPTaHU3MBI.
[TornmaTe npuHIMIT
JIEACTBUS 103UMETpa
U pa3nudaTh YCIOBUS
€T0 WCIIOJTH30BAHUS.
[Tornmatp
9KOJIOTUYECKHE
poOJIEMBl,
BO3HUKAOILKE NTPU
HCIIOJIb30BAHUH
aTOMHBIX
ANEKTPOCTAHLINM, U
IIYTH PELIEHUs 3TUX
npo0biem,
MEePCIEKTUBBI
HCII0JIb30BAHUS
YIPABIISIEMOTO
TEPMOSIIEPHOTO
CUHTE3a.

Hroro no pasaeny
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http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DJIEeMEHTHI aCTPOHOMUU U
' acTpopu3UKK

bubmunoreka LIOK
https://m.edso0.ru/7f41c97c
1.EcTrecTBEHHO-Hay4HbIE

JKCIIEpUMEHTH — Du3uka:
Konnexuus Poccuiickoro
00111€00pa30BaTEIIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITBIN KOJIIEIXK:

dusuka
http://experiment.edu.ru
3.OneMeHTBI: OMYJISPHBII

caiT o pyHIaMEHTaIbHON
Hayke 4.BuptyanbHbiit GoHT
€CTECTBEHHO-HAYYHbIX U
HAy4YHO- TEXHUYECKUX
apdexroB «IpdexTuBHAS
buzuka»
http://www.fizmatklass.ru
5.3anuMarenvHas pu3nka B

BOIIPOCAxX M OTBETaX: CalT B.

Enpxuna http://ens.tpu.ru
6.1HpopManimoHHbIE

TEXHOJIOTUH Ha YPOKaX
¢usuku. MHTEpaKTUBHAS
apumarud http://ifilip.narod.ru

Teeenaannn HNurepHer-mecro

¢usuka http://somit.ru 8. Mup
(GU3UKU: 1EMOHCTPALIUU

Oco3HaBaTh
IICHHOCTH HayLIHI)IX
WCCIIEIOBAaHUM, POJIb
aCTpOHOMUH B
pacuupeHuun
MpeACTaBICHUH 00
OKpY>KalollleM MUpe
M €€ BKJIaJ B
yJIy4dllIeHHE KauyecTBa
JKU3HH.



https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/

(bU3nIECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.I1lopran ecTeCTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a/1a4 U3 y4eOHUKOB 10
busuke http://www.
fizika.asvu.ru
11.CamoTectupoBanue

IIKOJILHUKOB 7-11 KitaccoB u
abUTYypUEHTOB 10 (hU3HKE
http://metod-f.narod.ru

Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITOBTOPEH

HUE

6.1 O06o0maroiiee 4
MMOBTOpPEHHUE

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
1.EcTecTBEHHO-Hay4YHbIE

AKCIEPUMEHTHl — DU3HuKa:
Komnnexuus Poccuiickoro
00111600pa30BaTEIIHLHOTO
noprana http://school-
collection.edu.ru/collection
2.OTKpBITHINA KOJIIEXK:
dusnka
http://experiment.edu.ru
3.O5eMeHTBI: OMYJIAPHBIN
caiiT o pyHIamMeHTanbHON
Hayke 4.BuptyanbHbiii GoH[

C€CTCCTBCHHO-HAaY4YHbIX U

VYuacrtue B
JIMCKYCCUU O POJIU
bU3UKH 1
aCTpOHOMHH B
pazIM4HBIX chepax
JIeSITETLHOCTH
yeJIoBeKa.
IloaroroBka
COOOIIEHUI 0 MeCTe
(buzndecKoit
KapTHUHBI MUpa B
psAly COBPEMEHHBIX
MPEACTABICHUH O
MPUPOJE.
Brimonnenue



http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/

HAY4YHO- TEXHUYECKUX
3pPexToB «IpdeKTHBHASL
¢duzuka»
http://www.fizmatklass.ru
5.3anumarenbHast (pU3MKa B

BOIIPOCAx M OTBETAX: CAT B.
Enwsxuna http://ens.tpu.ru
6.adopmanioHHbIe
TEXHOJIOTHH Ha ypOKax
¢uzuku. HTEpaKTUBHAS
aamManm http://ifilip.narod.ru

Tveenaanns HNutepHer-mecto
¢dusmka http://somit.ru 8.Mwup
bU3MKK: 1eMOHCTpAIUU
bu3nYECKUX IKCIIEPUMEHTOB
http://www.phys.spbu.ru/library
9.ITopran ecTeCTBEHHBIX
Hayk: @usuka http://www.
decoder.ru 10.Pemrenus
3a7a4 U3 yueOHMKOB IO
busuke http://www.
fizika.asvu.ru
11.CamoTecTupoBanue

IIKOJILHUKOB 7-11 KitaccoB u
abUTypUEeHTOB 10 (HU3HKE
http://metod-f.narod.ru

y4eOHBIX 3aaHUI,
JICMOHCTPHUPYIOIIUX
OCBOCHHME OCHOBHBIX
IMOHSATHUM,
buznyecKux
BEJIMYUH U 3aKOHOB
Kypca Gu3NKu

Hroro no pazaeny

PesepBHOE Bpems



http://www.fizmatklass.ru/
http://ens.tpu.ru/
http://ifilip.narod.ru/
http://somit.ru/
http://www.phys.spbu.ru/library
http://www/
http://www/
http://metod-f.narod.ru/

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

» Gusuka, 10 kinace/ Msikumies .., Byxosues b.b., Cotckuit H.H. non penakuueit [lapdhentreBoit H.A., AkiinonepHoe
obmectBo «M3natensctBO «IIpocBemieHne»
» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. non penakuueit [lapdentoeBoit H.A., AkiinonepHoe

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
1.I'.4. Msakumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k. @usuka 10 xinacc. ba3zoBslit 1 yriay06ieHHBIH YPOBEHb.

Yueb6nuk. Mocksa. [IpocBemenune, 2020

2.I'.4. Mskumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 xinacc. ba3oBslif u yriyOieHHbIH ypOBEHb. Y UeOHUK.

Mockga. IIpocsemenue. 2020

3.A.I1. PermkeBuu. COopHEK 3amay no pusuke. Mocksa, [Ipoda, 2005 - 2019 r.



4.Coopnuk 3aga4d no pusuxe 11 9 — 11 xknaccon. Cocrabutens [.H. Ctrenanosa. M.: «IIpocsemenue», 1996 r.

5.10.A. Caypos. ®usuka. [loypounsie pazpaborku. 10 knacc. [Tocobue ni1s o0uieoOpa3zoBaTeIbHBIX OpraHU3aLUA.

Mocksa. IIpocsenienue. 2015

6.10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kmacc. [Tocodue st 061eo0pa3oBaTeIbHBIX OpraHU3aIlHiA.

ba3zoBebiit 1 yriyosenssiil ypoeHb. Mocksa. [Ipocsemenne. 2017 r.

7.COOpHHK TECTOBBIX 3aJaHUM JISl TEMAaTUUECKOTO U UTOroBoro kKouTpoiisa. dusuka 10 kmacc. M.: «MaTemnexT-LenTpy,

2004 r.

8.C.M. Aunpapromeukun, A.C. CayxaeBckuil. ®usnka. «KOHCTpYKTOP» CaMOCTOATENbHBIX U KOHTPOJBHBIX padot. 10 — 11

KJIaCCBhbI.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. XXuBas dusuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

2.Ypoxku pusuku ¢ ucnoinr3zopanueM Muareprera. http://www.phizinter.chat.ru/

3.®wusuka.ru. http://www.fizika.ru/

4.Dusuka: KoIeKIusa onbIToB. http://experiment.edu.ru/

5.du3uKa: aMeKTpoHHas KoJuteKus onbiToB. http://www.school.edu.ru/projects/physicexp
6.Karasor ccbutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys

7.becmnaTHpie 0O0y4arorye nporpaMmMsl o ¢usuke http://www.history.ru/freeph.htm
8.JlabopaTopHsie paboThI o dusnke. BupryanbHbie 1adbopatopusie padoTsl. http://phdep.ifmo.ru
9. AnuMmarnus GU3NIECKUX MpoIeccoB oobsicHeHusMH. http://physics.nad.ru

10.®u3nueckas sumukinoneaus http://www.elmagn.chalmers.se/%7eigor
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