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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusiXx Poccuiickon denepanuu, pean3yIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpelMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrdyd MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3Y4YEeHUS (PU3UKK HA YPOBHE CPEJIHEro OOIEro
oOpa3oBaHus, TUIAHUPYEMbI€ Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM O0yUYECHHUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0y4eHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBEe yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [lIkonpHBIN Kypc GU3UKH — CHCTEMOOOPa3y O
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmomb3oBaHWME W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHMW  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (u3MKU BHOCUT OCHOBHOW BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydyarouIuxcs, B (OPMUPOBAHUE YMEHHUH MPUMEHSIThH
HAyYHBIA METO]] IO3HAHUS MTPH BBHIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIseTcs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a TaKkxke 00CYXKICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTHUECKONH O0€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus SBJSOTCA (u3nueckue Teopun (PopMUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POIU (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronmxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIA0OPAaTOPHBIX PaboT,
KOTOpBIC B MporpamMme 1o (u3uke oObeIMHEHBI B OOIIHMHA CIHCOK YYCHHYCCKHX
NpaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta ¢u3uku. Ilpm 3ToM oOecreunBaeTcs OBIAJCHUE
O0y4aIoOUIMMHCS YMEHHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM Mg pacy€THBIX 3a1a4 MPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TIPOTECKaHWS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (PU3MYECKOW MOJENW IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu PI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHUI0 y4eOHOro mpoiecca 0a30BBbI ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOI'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OO0OpYJIOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (pU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JECMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHUH M  TPOIECCOB, OSMIHPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUUYCCKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOoBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcst B BUE TeMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
nabopaTopHOTrO O000pYIOBaHUSA JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JabOpaToOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECAa W CTPEMIJICHUS OOYYaIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpOBaHHEe
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne ymMeHUN OOBSICHATH SBICHHUS C HCIOJIb30BAaHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenue ITUX 1elield 00ecTeunBaeTCs PeleHueM CIIeAyIomuX 3a1a4 B

npoIecce u3yueHus Kypca GU3UKM Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHMUs:



e MpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nYeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUN TPUMEHSTh TEOPETUYECKHE 3HAHUS IS
0oObsICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢usznueckol Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3MUECKON MOEIH, aJICKBATHON YCIIOBUSIM 3aJ1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX DKCIEPUMEHTOB, aHallu3a W MHTEpHpeTaruu uHOOpMaInH,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MTPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
obOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NpOBEJICHUs JIa0OpaTOPHBIX PAOOT U OMBITOB € YYE€TOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupozae. HayyHble MeTOIBI ITO3HAHUS OKPYKArOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHuIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS.
Cucrtema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHe. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOpPEHMsS, MNYyTH U TNEpeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IMaICHHUS.

KpuBonuneitnoe  aBmkeHue. [IBHKEHHME  MaTepUalbHOW TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSAIOB, LICMIHBIC U PEMEHHBIE IIEPEaaUU.

Jlemoncmpayuu

Mogenp cucTeMsbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenune aBuxkeHusi Tena, OPOIIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHONIEHHUS MEXAY NyTAMH, MPONUICHHBIMU TEIOM 32
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3akoH  HbroroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIsl MaTepuaabHOW TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tspkectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUS U cujia TpeHus nokosi. Koaddumment tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckue ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOJUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue MHEPIUH.

CpaBHeHUE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUYEHHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE MMITyJIbCa Tejla. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKH. TeopemMa 00 H3MEHEHUH
KMHETHYECKON DHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nehopMuUpoBaHHONW  TpyKuHbl.  [loTeHUManbHAas  SHEprus  Tejaa  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3p  paboThI
HETMOTEHIIMABHBIX CHWJI C M3MCHEHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPY>KUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasTHHKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMO/JICMCTBUS YaCTHI] BellecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojieseil. Macca u
pa3mepsl Mojiekyi. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. Illkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSAPHO-
KMHETUYECKOW TEOpUU HJACATBHOTO raza. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBeie 3aKkoHbI. YpaBHeHUe MeHneneeBa—KianeipoHna.
3akoH [laneTroHa. M30mpoueccsl B UI€ATbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBI€HUE H3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

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

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsII SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmnmaecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenayw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mpomecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh mpolieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3g@uimeHT mosie3Horo
JNEeNUCTBUSI. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPIETUKH.



TexHnueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevle nepexoonl

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamuibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaITu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamoprbsle pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsbk€HHOCTh  3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULMU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llorenuwman.  Pa3HocTh
NOTeHIUANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKash 3alluTa, 3a3eMJIEHHUE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHWHbIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAIu
IUTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [TocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMHu.

DIEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJEKTPUYECKOTO TOKA.

DNEeKTpOJBWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKuid TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKWY. CoOcTBeHHas 151 IIpUMECHAas MIPOBOAUMOCTD
MoJynpoBOoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



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

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa, DJIECKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CMmeniaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABWXKYyIIed cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEHKa BHYTPEHHETO CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHUS METAJIJIOB OT TeMIIEPaTypHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpad)ui U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHMH, JHHEWHas QyHKIUA,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILlECTBA, MOJSIpHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABMWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, MOJUIMITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaiOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Paznen 4. JinekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3aMMoOJeNCTBUE  TMOCTOSHHBIX  MAarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNA MarHUTHOU
WUHIYKUWH TOJIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TNPOBOAHMKA C TOKOM. KapTMHa JHMHUNA WHIYKUHAH
MAarHuTHOTO MOJsl JJIMHHOIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BUKeHUE 3apsiKEHHOW YaCTUIIBI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HHAYKOUH. [IOTOK BEkTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOIHBIE  MeXaHWYEeCKHEe  KojeOaHMs.
[Napmonnyeckue konebanus. [lepuon, yacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHU4ECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIeOAHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuXx KoyieOaHUSIX. BbIHYKIEHHbIE MEXaHUUECKHE
KoseOanus. Pezonanc. BeiHyXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOaHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JCHCTBYIOIEE 3HAUCHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOTICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTE€IbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb JIUHUU 3IEKTPONepeaaun.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomel

NccnenoBanue 3aBUCMMOCTH TIEPUOJIa MaJbIX KOJI€OaHUMN rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOIO TOKAa B LENM W3 TOCIEI0BATEIBHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 6OTIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W MPOJOJIBHBIC BOJHBI.
Nurtepdepennus u qudpakims MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBHUSl M3JYyYECHHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomarautHoil BoiHe. CBOWMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKAa B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnm u audpakinn MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoJAspu3anus, Iudpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuka

l'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHoOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKA3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. ClioxHBIN cocTaB O6emoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUE€ M ONTHUYEeCKas cujia TOHKOW JiMH3bL. [locTpoeHue uzo0pakeHuil B
coOMparIMX U paccenBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBus HaOmMOICHUS MAaKCUMyMOB U MHUHHMYMOB B HMHTep(EpEHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnexkTpa ¢ MOMOMIBIO IPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIBIO JUPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEeHUsS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszznesn 6. OcHOBBI cIeMAIBLHON TEOPUU OTHOCUTEJIBbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEISATUBUCTCKOW YACTHIIBI.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPruu (POoTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpocTBA M TNPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynmatel bopa. M3nydyenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonusl e bpoiisa. KoprmyckynsipHO-BOITHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne YCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBL BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A€P.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TUnK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JineMeHTHI ACTPOHOMUM U aCTPOPU3NKHI

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

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPHUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIACHUM U 3Bononuu CoyHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOXKEHUH I ONpe/ieNieHus MOJI0KEHUsI HeOEeCHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponb Qu3ukm U acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENbHOCTUA YeIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOU HAYYHOUW KapTUHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
bu3znueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peuieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpudeckue SIBICHUS B KUBOM NpUpoJE, KojeOaTelbHbIe
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CICAYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCA PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTH B MPOIIECCE pealM3allii OCHOBHBIX HAMpaBICHUMN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMN 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPa)K1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



S) TpyA0BOr0 BOCIIMTAHUS:

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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caM0O00Opa30BaHUIO B 00JIaCTH
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIUTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3MUECKON HAYKH,

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

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
Ba3oBble JJoruuyecKkue JelcTBUA:
CaMOCTOSITETFHO ~ (DOPMYIIMPOBaTh M aKTyaJM3UpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENIEIATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHST B  paccMaTpHUBAEMBIX
(bu3HUECKHUX SBICHUAX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIONTUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JACSTEIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJMHATH paboOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTebcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH Y4E€OHO-HCCIIEIOBATENICKON M MPOCKTHON JEATEILHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3aiad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaliy, MPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IJaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE aIbTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlMU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIUH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3AlIMOHHBIX
3aJa4 ¢ CoOOMIoIeHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXaHUS B pa3iIMuHbIX (dopmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallud M  CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0T0 YJIEHA KOJUIEKTUBA;

IIPUHUMATh  L€IM COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiu ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJIEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENbHOCTh B 00JIacTU
Gu3MKH W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThb e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO SPYIUIMA B OO0JACTH
(bu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaATENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh HABBIKAMHU  TO3HABaTEIbHOW  pediaeKcHud KaK  OCO3HAHMS
COBEpIIAEMbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUU AJi OLICHKUA CUTYalluH, BIOOpAa BEPHOTO
peLICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX MpH aHaIW3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

IpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e PE3yIbTaTOB
JeSTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJBTATOB OCBOEHUSI MPOrPaMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, peIoIararmnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMAThL CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs pa3BUTHUS COOCTBEHHOW SMOIIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBAHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MOXKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh SYMOIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJIb U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TIPUMEHECHHS] W3YYEHHBIX (PU3NUECKHX MOJENCH:
MaTepHalibHasi TOUKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
ANEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3NYECcKuX 3a7a4;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JBIDKEHHE, CBOOOJHOE TAJ€HUE Tel, JBWKEHHE 10 OKPYXHOCTH, HHEpIUS,
B3auMojielicTBUe Tel, nuddy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUH), TEIIIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlUs, IUIABJICHUE, KPUCTAUIM3AaLMs, KUIICHHE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBSI3b MEXKAY IapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECccax,
ANIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
paboTa, MexXaHWYECKass MOIINHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKUl CMBICT HCHOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHMS] U €JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH,

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBAApAaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIOJNB3YEMbIX BEIHYHMH, UX
00O3HAaUeHUsI W €JAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKue BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUECKYIO BEIMUUHY C APYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUII CYNEPINO3UIUN CHJI, HPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CJIOBECHYIO
GOopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HCIIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUM U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOieMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHUS, MPOBOJIUTH OMBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKH MOTPENTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOro DJKCIEpUMEHTa, Yy4eOHO-UCCIEOBATEILCKOM U MPOEKTHOMU
JEATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3YA (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUEe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATD JIOTUYECKH HEMMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
buznvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW W HAy4IHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYIYCHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEro MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEAHEBHOW KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEe;



paboTaTh B Tpymme C BBHINOJHCHHEM pa3MYHBIX COLMATBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNNbl, pPAalMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBaEMOM MPOOIEMBI.

K xonmy o6yuenus B 11 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb WU MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B MPAKTHUECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh W E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYEYHBIN AIEKTPUUYECKUH 3apsll, Tyd CBETa, TOUYCUHBI NCTOYHHUK CBETa, sACpHas
MOJIelb aTOMa, HYKJIOHHAsh MOJENb aTOMHOTO Sjipa MPU PEIICHUH (PU3NIECKIX
3azay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECCh) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi MPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCUCTBUS TOKAa, B3aUMOJCHCTBHUE
MarHWTOB, OJEKTPOMAarHWTHAas WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, Audpakuys W MOJSpU3alUs  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (IJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYID  MPOBOJUMOCTh  Pa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ysl (U3HUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PA3HOCTh MOTEHLHMAIOB, AIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMOJsi, cuia Awmrmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTyIIKH{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO IOJeH, Mepuoa U YacToTa
KonebaHuil B KojebaTeabHOM KOHType, 3apsd]l U cuja TOKa B Ipolecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CWJAa JIMH3BI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
Gopmynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |



4acToTa CBETa, SHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnaaa, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICH
WCIIOIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U EIUHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (DPU3NUECKONM BEJIMUNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJNB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIENOBATEIBHOIO U MAPaJIIENIbHOTO
COCQMHEHUsI IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHUs HMMIYJbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4uCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpPEAEsATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl MO HCCIEIOBAHUIO (U3MUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHUN: IPU ITOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE MU3MEPEHUSI (PU3NYECKUX BEIIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIh30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESITENHPHOCTH C WCIIOIh30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1abOpPaTOpHOTO
000py1I0BaHMS;

pemaTth pacy€THbE 3aJa4d C SBHO 33aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI U TPUHIINTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BbIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (GU3NUECKUE BEIUYUHBI U (POPMYIIBI,



HEeoOXonuMbIe ISl €€ pEelIEeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaUCHUS (PU3HUECKON BEJTUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpeACTaBlICHU Y4eOHON M Hay4YHO-NOMYJISIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYYaeMYyI0 HH(POPMAIIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, MOPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOMCTBAMU, JIJIsi COXPAHEHUS 370POBBSl M COOJIOJEHUS HOPM IKOJOTHUYECKOTO
IIOBEJCHUS B OKPYKAIOLIECH CPEE;

paboTatb B TpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHATIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJleKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccMaTprUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. ®PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [{OK

. 1
41 UeKTpoCTaTH 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 1 bubnuorexa [JOK

' pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE BpeMmst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHAs 1 | 3 bubnuoteka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHW4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuotexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 3JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnnoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o01maroiee MOBTOPEHNE 4 Et?ifiifsgsigglslelﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka KonrTpoabubie | IlpakTnueckue A op
n/n Bceero u3yuyeHusi | oOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
e PP bu6mmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIlero Mupa
Ponb u Mecto pusuku B

) (hopMuUpPOBaHNHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACATEIbHOCTHU JIIOICH
Mexannueckoe OBUKECHHUE.

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

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

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

6 CBoboaHoe majienre. Y CKopeHue | bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe nBUXKEHUE.

N bubnmuoreka [JOK
7 JIBM>KEeHME MaTepUaIbHOU TOYKH 110 1
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anmumnes. 1 bubnunoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CyIepIo3uIuu cuil. Bropou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa s bubnnorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

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

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

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

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cunbl. [1nedo cunbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGoTta 1 MOILITHOCTD CHITBIL.

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

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

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

https://m.edsoo.ru/ffOc461a

18

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

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

19

JlabopaTtopnast pabota
«MccnenoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Juddysus

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

22

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

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmneparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota
73 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay
29 N3omporiecchl B UI€alibHOM ra3e u ux bu6moreka [IOK
rpaduvecKkoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0On1 e¢ m3menenus. KomuyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa
31 Buasl Tenonepenaun Bubmiorexa OK
https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubnuoreka [JOK
32 KonundecTBo TEmaoThl npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B bubnunoreka [JOK



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

npupone. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bu6mmoreka [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoutekynsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbHas pabota o teme
bu6moreka [IOK
39 «Monexymnspras ¢usuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
. bu6mmoreka [IOK
41 BJIAXKHOCTH BO3Ayxa. HachleHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramnmyeckue u
4 amopdHbIe Tena. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpuCTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTEepUaIIb
[InaBneHue n KpucTamIU3anus.
bubnuoreka [JOK
43 Y nenpHas TEIIOTA IUIaBJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TerIoBoro GanaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps0B

[IpoBOHUKH, TUATEKTPUKHU U

bubmmoreka [{OK
46 MOJIYTIPOBOJIHUKHU. 3aKOH COXPAHECHUS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3apsioB. 3akoH
. . bubnuorexa [JOK
47 Kynona. ToueynsIn 371€KTpUUECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB EKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANIEKTPpUYECKUX Nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCcKOro
bu6moreka [IOK
49 noJis. [Torennuan. PazHocts
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 ANIEKTPOCTATUYECKOM T10J1€ bubamorera LOK
P ] https://m.edso0.ru/ff0c7018
JlupnekTpuueckasl IpOHUIIAEMOCTD
bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHaeHncaro
P 8 P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "M3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTHUecKas 3alluTa.



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

3azemiieHHE IEKTPOIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMEIIaHHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

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

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlenmna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«M3mepenue I/1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

PezepBHbiit ypok. KonTpoJsibHas
pabota o Teme "DiaekTpoauHaMuka /
Bcepoccuiickas mpoBepoyHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
poBepoyHas paboTa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs NPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
CONPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 MpUMECHast MpoBoAUMOCTh. CBOKCTBA | bubnuorexa [JOK
p—n-nepexoxa. [lomynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNeKTpUUYECKUU TOK B PACTBOPAX U

64 paciiaBax 3JeKTPOJIMTOB. | bubnnorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

65 CamMOoCTOSITENNbHBINA U 1 bubmuorexa [JOK
HECAMOCTOSITENIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DNeKTpUYECKUe MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas pabora no teme

67 «Qnekrpocrartuka. [locTossHHBIN | bubnuoreka [JOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPelax»

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

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTositHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaruuTHoe 1oJie. | bubmmoreka [IOK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

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

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [JOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 | bubnuoreka [JOK
«HccnenoBanue aecTBUs https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnunoreka [JOK
Cuna Jlopenna. Pa6oTa cuitb https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMu. IC 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMaAr HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTSB. SIBIEHUE
camouHaykuuu. 9J{C caMOMHIYKLIUH.
DHeprusi MarHuTHOTO TOJISL KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE TOJIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1€Yb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTPOMarHUTHAS HHTYKITUS

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

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe nozJe.
DNeKTpOMarHUTHAS MHIYKLIHS»

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

12

CBOOOTHBIE MEXaHUYECKHE
Kosnebanus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoJieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MaCChI TPy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJiIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriUTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHna. 3aKoH
COXPaHCHUSA SHCPIrur B HCAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJecKHe Kojiebanus. Pe3oHnanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

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

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSHKCHAS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEHHOT0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHCPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
” 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuorexa [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTHOCBS3U U
24 TeneBuaeHud. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus cBera. [locrpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHbin bubnnoreka [JOK
YIOJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTels IPeIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne nzoopaxeHuii B bubnunoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JUH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopnas paboTa

31 «HccnenoBanue cBOCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
0 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmronenue aucnepcuu
CBETa»
3 WNnrtepdepenmus creta. Audpaxums bubnuoreka [JOK
ceerta. [ludpakunonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TorrepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckne MpuOOPHI M YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOTO MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
P FIRCP . bubmuoreka [JOK
38 yacTulbl. CBA3b MACChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponpHas padota «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodh(dekra. YpaBHCHHE
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa u
MPAKTUYECKOE MMPUMEHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «IeMEHTHI bubmuorexa [JOK
KBAHTOBOU OMTHUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mmo paccessHUIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Toctynater bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre (GoTOHOB
YA ¢ bubmuoreka [JOK
48 [IpU NIEPEXOE aTOMa € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buasl cnekTpos
BonHoBsie cBoMCTBa yacTHIl. BoJIHBI
. bubmuoreka [JOK
49 ne bpownns. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3TYUCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

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

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyu 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMeHTaIbHbIE
B3auMoaeucTBUA. EqnHCTBO
(bu3MuecKOU KapTHUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€3aHOT0 Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerokeHne. CoJlHEUHas cucrema



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

56

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

57

3BE3/1bl, KX OCHOBHbBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJe0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

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

59

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

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponpHas padoTa «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax aesaTeTbHOCTH
yeJIoBeKa

63

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

64

Oo6o6maromuit ypok. Posb




¢bu3nveckoit Teopun B GopMUpOBaHUH
MpeacTaBIeHU 0 PpU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC
66 PesepBHbIl ypok. MarauTHoe€ 1osie. |
DneKTpOMarHuTHasE WHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CrenuaIbHOM TEOpUHU 1
OTHOCHTEILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DNeMEeHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpoPpU3UKHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. moa penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» ®dusmka, 11 xracec/ Mskumes I'.JI., bByxosues b.b., Hapyrua B.M. non penakiuei
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOANYECKUE MATEPHUAJIBI UISA YUYUTEJIA

1. ®uzuka. 10 kiacc. YueOHuk a1 0011e00pa3oBaT. OpraHu3anuil ¢ MpHIL.HA AIEKTPOH.
HocuTene: 6a30BbIi U poduibHblil ypoBHU/ I'.Sl. Mskumes, b.b. Byxosues, Corckuit H.H./
M.: Ilpocsemenue, 2020.

2. Kynepmreitn FO.C. ®uszuka. JluddepennrpoBannpie KOHTPOJIbHBIE pa0OTHI. 7 -
11xmace.CII6.: Uza. [lom «CentsaOpsy, 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSTEIBHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccer:
nocobue s yuutenei oomeodpazosar. yupexaeanit/ C.M. Anapromeukns, A.C.
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