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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
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
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 oOyyawomuxcs 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 METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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 COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

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

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  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
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
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 pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
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 U IU(POBBIX 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 TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl PelieHueM CIEIYIOMUX 3a/1ad B

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



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

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHHS WU TMPOBEIACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
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 SBISETCS PEKOMEHIOBAaHHBIM, YYMUTENb JellaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

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

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBwkeHue. JIBMKEHME  MaTepUaIbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE ITEpEeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

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

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

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

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

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

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

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManpHas dSHeprus  Tejda  BOJIMU3U
NOBEPXHOCTH 3E€MJIU.

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

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO 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. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OmnpiThl 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnbITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

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

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

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

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



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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

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 yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

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



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTeHIUANoB. [IpOBOAHUKM W JOUANEKTPUKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOoCcTaTHYecKas 3aluTa, 3a3eMJIEHHE JJIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenne. 3akon OMa 11 ydacTka LEu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

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

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

DNEeKTpUYeCKuid TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX MTYYKOB.

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

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



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOEe COeAMHEHNE TPOBOAHUKOB.

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

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoli paspsa ¥ MPOBOJAUMOCTE BO3YXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO 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
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (pakT, TUMoTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEINIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
raJbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTUE€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArpPEBATEIbHbIE npuOopHI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMmonencTeue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW UHAYKIUU.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne NeCTBUSA MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

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

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

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

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

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

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 31eKmpomMazHumHbsle 60JIHbL

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

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

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpoMarHuTHHIX BOJH. [I[puMeHeHne >eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKHUX 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, MoAspu3anus, Audpakums, UHTepPepeHIIHs.

Tema 3. Onmuxa

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

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

[IpenomiieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe M ONTHUYECKash Cuiia TOHKOW JMH3bI. [locTpoeHue wnzo0Opa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonstpuzanms ceera.

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

Jlemoncmpayuu

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

[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 ceera.

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

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

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u dHEPTHM (HOTOHA C €T0 YACTOTOW. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

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

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

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

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBIL BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

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

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tomsl.

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

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpoOnemMbl U TEPCHIEKTHBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa W MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI aCTPOHOMUM U ACTPOPUINKHN

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

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

ConHeunas cucreMa.

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



3B€311. COBpEMEHHBIE MPEACTABICHUSI O NMPOUCXOXKACHUU U dBoMonnu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66sa. Pazberanue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH I Onpe/ieNieHus MOJIOKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATHYECKOM cepax MesTeIbHOCTH YelloBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN 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.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

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

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

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKONW PEIIETKH, CHEKTPaIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonozua: JAHUM DJIEKTPONEPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pPANap, pPaguONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
COJIHEYHAast Oarapes.



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

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

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA ACSATEIBHOCTH B MPOIECCE peai3allii OCHOBHBIX HaIpaBIICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs 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 CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOILICHUE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI 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 TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEN CPESE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3NUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUAX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJWHUPOBATh M  BBIMOJNHATH pabOTy B  YCIOBHSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nUYecKol HayKH;



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

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

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

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCIHPHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUN (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
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 (U3NYECKOTO COACpPkKaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOU JI€SITENHHOCTH;
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 METOJIbl COBMECTHBIX JEUCTBHHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaThb pe3yiIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
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, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO DJPYAWIMA B 00JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIbHON  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUSI MPOrPaMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIONICTO CIIOCOOHOCTh IIOHMMAThL CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh SYMOIMOHAIBHOE COCTOSHUEC
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

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

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nUecKux 3a71ay;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJCHUE Tel, IBWKEHHE [0 OKPYXHOCTH, HHEpIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEeHHE, KOHACHCAIMS, TUIABJICHHUE, KPUCTAJUIM3AIUsS, KUICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCHOJB3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABMIKCHHUS MOJICKYJI, CpeHEKBaIpaTHIHASL
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaYeHUsI W €AWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MMOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SBIICHUS, WUCIIONB3Ys (PU3MUECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHUYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI MO HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOro DJKCIEePUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUNBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUs Y4eOHOW W HAay4IHO-TIOMYJISIPHON HMH(POPMAIIUU, TTOTYIYCHHON W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B Tpymme C BBHINOJHCHHEM pa3MYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

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

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B TMPAKTHUECKON NEATETHHOCTH IOJEH, IEeTOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJENb aTOMHOTO Spa MPHU PEIICHUH (PU3NIECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAas WHAYKIMS, JEHCTBUE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBleHHE, BOSHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTb  PA3NIMYHBIX  Cpela) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO TIOJsl, cuia Awmrmepa, cuna JlopeHiia, MHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU OMHCAHWH TMPABUIBLHO TPAKTOBATH (PU3HUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(¢u3nuecKkre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
UCIIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUS MPOBOJHUKOB, 3aKOH Jkxoymnsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHMUSl JHEPIuM, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPA MHIYKIIMA MArHUTHOTO MOJIS MTPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSAMBIX M KOCBEHHBIX W3MEPEHUW: IPU STOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U JaOOPAaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonuMble Il €€ pelleHUs, MPOBOAUTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OpMaIIHUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpa, 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 pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/l KaX/10I0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE paccCMaTpPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTuyecku (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI e padoThl
pecypcsbl
Paznen 1. ®PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METORT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5)
HHeMaTika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Almamitia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [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

bubmmoreka [{OK
4.1 3 10
FlekTpocTatIia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MaruauTtHoOe Toje. DIIeKTpOMarHuTHas bubmmorera [JOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c97
WHTYKITHAS c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHU4eCcKre 1 AIEKTPOMArHUTHHIC bubmorera [IOK
2.1 P 9 1 https://m.edsoo.ru/7f41c97
KoJieOaHus c
bu6mmoreka [IOK
MexaHu4ecKre 1 AIEKTPOMAarHUTHBIC
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
c
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97
C
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OcHOBEHI CIIeLHaIbHOM TCOpHUU
OTHOCHUTCIIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c



https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmmorexa [{OK
4.1 DJIEeMEHTHI KBAaHTOBOU OTITUKH 6 https://m.edsoo.ru/7f41c97
C
bubmmoreka [{OK
4.2 Crpoenue aToMa 4 https://m.edsoo.ru/7f41c97
C
bubmmoreka [{OK
4.3 ATOMHOE SO 5) https://m.edsoo.ru/7f41c97
C
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.edsoo.ru/7f41c97
c
Hroro mo pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bubmuoreka [JOK
6.1 O06o0maroiiee MOBTOPEHUE 4 https://m.edsoo0.ru/7f41c97
c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Jara

Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTtuyeckue | H3YyY€HH

n/n Bcero o0pa3oBaTe/ibHbIE

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

OKPYXAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

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

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMTaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHOe n1BUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKHU 0 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENbHOCTH ["anumest. 1 bu6mmoreka [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 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

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

10 Tperun 3akoH HproToHa st bubnnorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsokecT. [lepBas kocMuyeckas bubmorexa HOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna CEH OTI/IBJIeI({bP(Ii:I pu I[BI/I)P;(CHI/II/I bubmorexa LOK

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

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

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

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

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[ToTrenumansHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

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

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

19

JlaGopaTtopnast pabota
«MccnenmoBanne cBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOI\/’I BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o tTeme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOe
newkenue. Iubdysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABoraszo

24

TemnmoBoe paBHOBECHC. TeMnepaTypa



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

u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

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

26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

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

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

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

30 crroco0nl e¢ m3meHenus. KoanduecTso bubmuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUsi OJTHOATOMHOIO UJI€aIbHOTO
rasa

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

MNPHUMCHCHUC K U30IIpoLccCCaM

https://m.edsoo.ru/ff0c5efc



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

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

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE TIPOOIEMBI
TETUIOPHEPTETHKHI

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

39 «MounekynspHas puzuka. OCHOBBI bubmorexa OK

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

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

41 BJI&YKHOCTh BO31lyXa. HacklmeHHbIH bubmorexa [IOK

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

42 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpHCTaLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpEeMEHHBIC MaTePUATBI
[InaBneHne U KpUCTAIUIU3AIHA.

bubnuoreka [JOK
43 V nenpHasg TEINIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHe TEIIIOBOro OaaHca Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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Onexrpuzanus Tei1. DIEKTPUUECKUN

45 3apsi. JIBa Buaa 3JIeKTPUYSCKUX bubmorera [JOK
pAL. p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 an OBOJIHHUKU 3aK(I:H COXpaHeHUs bubnmorexa LOK
yap ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
Bsaumonencrsue 3apsiioB. 3aKoH
47 Kynona ToqeqHLH/fI;neKT HNUECKUNA bubnmorera [TOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB 1eKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTPUYECKUX Nojeun. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 nons. [Torenmman. Paznocts bubmorexa HOK
) TCHAT. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM nonIe bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoeMkocTs. KoHIeHcaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPAa. DHEPrus 3apsHKEHHOT0 bubmmorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "U3mepenue
NIEKTPOEMKOCTH KOHJIEHcaTopa”
54 [IpuHIUIT NERCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIMUPOBAJIBHOT'O
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ammapara, CTpyHHOTr0 IpuHTepa.
OnekTpocTaTHuecKas 3alluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

DNEeKTPUYECKUM TOK, YCIIOBHS €T0
cyuectBoBaHus. [IocTOSIHHBIN TOK.

55 Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa [ernu
[TocnenoBarensHOE, TapaLICILHOE,
CMEIIAaHHOE COCAMHCHUE Eut 1IOK
HOJIMOTEeKA
56 MIPOBOIHUKOB. JITabopaTtopHas paboTa 0.5
POBOA paroprai p https://m.edsoo.ru/ff0c74f0
«M3y4eHne cMemaHHOTO COSTMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bubnuoreka [IOK
TokKa. 3akoH Jxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
bu6mmoreka [JOK
58 3ambikanue. JlaboparopHas padora 0.5
https://m.edsoo.ru/ffOc7ae0
«3mepenue DJ1C ucTtouyHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS)
PezepBHbiit ypok. KonTposibHas
" " bubnnoreka [JOK
59 pabota no Teme "DnekrTpoauHamuka /
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoBepouHas pabota
O6o0maromuii ypok
60 «DTEeKT O,Z[I/IHaN}[,II/:I)Ka» / Beepoccuiickast bubmnorexa [IOK
P P https://m.edsoo.ru/ff0c88be
MpoBepouHasi paboTa
61 DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX

METaJIJIOB. 3aBUCUMOCTh



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

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOJUMOCTh

DNEeKTpUYECKUU TOK B BaKyyMe.

62 . 1
CBOUCTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 MpUMecHast MpoBoauMocTh. CBOKCTBA 1 bubnnorexa [JOK
p—~n-niepexoa. I1orynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpaxX U

64 paciiaBax 3J€KTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

65 CaMOCTOSITeNIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpuYecKue MpruoOOpsl U

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTtponbHas pabora no teme

67 «Qnekrpocraruka. [locTosHHbIN 1 bubnnoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

68 PezepBHblil ypok. O0oOmaronmii ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaeusie | - pakruueckn u3yyeHusi | oOpa3oBaTeibHbIE
padoTsI e paboThbI pecypebi
[TocTostHHBIE MAarHUTHI B X

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

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

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

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

JleiicTBre MarHUTHOTO TOJISL Ha

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

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoW nuaykuuu. J/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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MHIYKLIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOfI HHIAYKOHUU

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

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMArHUTHOE TOJIe

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

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

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas padoTa o teme
«MarHuTHoOe ToJIe.
DJEKTPOMArHUTHAS HHTYKIIHSD)

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJjeOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHU.
[IpeBpaienue suepruu

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

13

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IealIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

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

15

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

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

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BBIHY)K)IGHHI)Ie BJ'ICKTPOMaFHI/ITHBIC
KoJIeOaHus

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

17

[Tepemennbid TOK. CUHYCOUTIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

YCTpOKCTBO U IPAKTUYECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMeHHOro ToKa,
JINHUH DJIEKTpoIiepesady

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus



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

3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikama brbmmorexa [OK
P ’ https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs13U. Pagnosiokanuys
o5 KontponsHas padota «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubmuoteka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bubnmuoreka [JOK
27 oTpaxkeHus ceta. [loctpoenue
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTpEeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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IOoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [loctpoenue nzodpaxeHuii B

bubmmoreka [{OK

30 nuH3e. Dopmyiia TOHKOM JTUH3EI.
PMY. https://m.edsoo.ru/ffOcddle
VYBenuueHue JUH3bI
JlaboparopHas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro ceera. L{Bet. JJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 WnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
yCIoBUS UX 0€30MacHOTO MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus ¥ UMIYIbC PEISITUBUCTCKON
38 qaCT};I bl CB;I3Ly Macfm C DHEpPTUEeH U Bubmmorexa LIOK
1ol P https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPrusl MOKOs
39 KonTtponsHas padora «OnTHKa. bubnuorexa [IOK
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OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Tnanka. Dueprus

bu6mmoreka [{OK

40
¥ UMIyIbC PoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHNE Eu6 LIOK
HOIMoTEKA
41 otodddekra. O A.T.
porospexr TP https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl poTodrpdexra. YpaBHeHue
. - bubnuoreka [JOK
42 DunmrerHa st potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAaKTUYECKOE MPUMCHCHHE:
44
(dboToreMeHT, HOTOIaATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
bu6mmoreka [JOK
Pemenne 3aga4d no teMe «JI€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOU OIITHKI) )
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
47 ITocrymnaret Bopa
Y p https://m.edsoo.ru/ff0dOafa
H3nyyenne u norjoiieHue GoTOHOB
i B ¢ bubmuoreka [JOK
48 MIpH Tepexojie aToMa C OJTHOTO YPOBHS

SHEPIruM Ha Ipyroul. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
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/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BousHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE HU3JTy4CHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpeznenenuto cocraBa

PAANOAKTUBHOI'O U3JTYUCHUSA

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

51

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

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. SAnepHbId
peakrtop. [IpoGnembl, IepCHIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpoHAa. MeToabl HAOMIOACHUS U
PErucTpalmy 3J€MEHTAPHBIX YaCTHII.
Kpyrabiii cton «®yHnameHTanbHbIe
B3aUMOJECUCTBUA. EAUHCTBO
(bu3MUeCcKOU KapTUHBI MUpa»

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

55

Oransl pa3BUTHS aCTPOHOMHHU.
[IpuknangHoe 1 MEUPOBO33PEHUYECKOE
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3HAYEHUE ACTPOHOMMH. By
3Be€3aHOTO HeOa. Co3Be3 M, IpKHUE
3BE3/1bl, INIAHETHI, UX BUAUMOC
nBrokenne. CoaHeyHas cucreMa

56

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

57

3BE3/bI, UX OCHOBHbIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEIOBATEILHOCTU. BHYTpeHHEee
ctpoeHue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sposrronu CoJIHIA U 3BE3 T

58

Mneunsin [1yre — Hama ['anakTuka.
TTonoxxenue u nBuxenue CoiHIIa B
lanaktuxe. ['anaktuku. YepHbie
JBIPBI B SIPAX TATAKTHK

59

Bcenennas. Pa3z0eranue ranakTuk.
Teopust bosbiioro B3peIBa.
PenukToBOC M3yUYCHHE.
MeraranakTuka

60

Hepeuennsie npo0ieMbl acCTpOHOMUU

61

KounTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COTMATLHOU U
ATHYECKOH cdepax esTeIbHOCTH
YJeJloBeKa




63

O6o6maromuii ypok. Pons u Mmecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06maromuii ypok. Poib
¢u3nveckoit Teopun B GopMUpOBAHIH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

O6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIIbHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUHU U
acTpopU3NKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JlemoHCTpUpOBaTH Ha TpUMEpax pojib U MeCTO (PU3UKH B
(hopMUPOBAaHUHN COBPEMEHHOW HAy4yHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3yYEHHBIX (QU3NYECKUX MOJIENIEH:
MarepuaigbHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TENO, UACATBHBIN ra3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TE€J, TOYEUYHBIN HUIEKTPUYECKUN 3apsAl — IpPU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usznueckue siBIeHHUs (MPOIECCHI) U OOBSACHITh UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPHH
CTPOCHHS BEIIECTBA W  DIEKTPOJUHAMHKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKEHHE, CBOOOJHOE MajcHHE
TEJ, JBW)KCHHE IO OKPYXHOCTH, WHEPIHS, B3aUMOJCHCTBUE TEIl,
muddy3us, OpPOYHOBCKOE MABWKEHHUE, CTPOCHHUE IKHAKOCTCH U
TBEPIBIX  TeN, U3MEHeHHe oObéMa Tel TpU  HarpeBaHUHU
(oxnakieHuM), TEIJIOBOE paBHOBECHE, HWCIApeHHE, KOHJCHCAIus,
IUIaBJICHHE, KPHUCTAJUIM3AlMS, KUIICHHE, BIIAXHOCTh BO3IyXa,
NIOBBIIIICHUE JTABJICHUS Ia3a MPU €ro HarpeBaHWH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMH COCTOSIHUSI ra3a B H30Ipolleccax;

QJICKTpHU3aluAa TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBW)KEHHE, HCHOJIb3Yys (U3NYecKue
BEJIMYMHBI: KOOPJMHATA, MyTh, IepeMelleHHe, CKOPOCTb, YCKOPEHHE,
Macca Tela, CHJa, MMIYIbC Tela, KHUHETHYecKas DSHeprus,
NOTEHIMAJbHAs JSHEeprus, MexXaHuueckas paboTa, MexaHHYecKas
MOIIHOCTh; IPU OTMHUCAHUH MPABUWILHO TPAKTOBATh (GU3NUYECKUN CMBICI
UCTOJIb3YeMbIX BEJIWYMH, UX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3MUYECKYIO BETUUUHY C APYTMMHU

BCIMYHUMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC




SIBJICHUSI, MCMOJb3ysl (U3MUECKHE BEJIWYMHBI: JIaBJICHHE Tasa,
TEeMIepaTypa, CpEeAHsAs KHHETHYECKas OSHEPIrHs XaoTHYECKOIro
JBM)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHasi CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIJIOThI, BHYTPCHHsISI  dHeprusi, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JEHCTBUSI TEIUIOBOTO JIBHTATENs; MPHU
OTHCAHUH [PaBUIIbHO TPaKTOBaTh busnyeckuit CMBICJT
UCIOJIb3YEMbIX BEIHYMH, MX OOO3HAYCHHS W CIUHHUIBI, HAXOJIUTh
(bopMyJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
ANIEKTpUYECKHE  sBJIEHUS  (MpOILECChl), HUCHONb3yd (U3HUECcKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsa,  DJIEKTPUYECKOe  TOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIUaJ, Pa3HOCTh MOTEHIMAJIOB; MpPH
OTHMCAHWUU MPABWIBHO TPAKTOBATh (U3NYECKHI CMBICI HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (HOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO  (U3MYECKYI0 BEIMYMHY C JPYTUMU

BEIMYMHaAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE TMPOLECCHl M  SIBICHHS, HCIONb3Ys
(m3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUpHOTO TaroTeHus, |, Il
u |1l 3axkonsr HeloTOHA, 3aKOH COXpaHEHUS! MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIIUU CHJI, TTPUHITHIT
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TEOPHIO CTPOCHHSI BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW SHEPruH TEIJIOBOTO JBIIKEHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEepBBIA 3aKOH TEPMOJIUHAMUKHU; 3aKOH
COXpaHEHHs JJIEKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTh4ecKoe

BBIP2KEHUE U YCTIOBUS (TPAHULIBL, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHITE OCHOBHBIE IIPHUHIUIIBI I[eﬁCTBHH MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHA HUX 0€e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM MPSIMbBIX U KOCBEHHBIX U3MEPEHUN; TIPU
3ToM (QOpMYyIHpOBaTh MpobieMy (3adady) W THUNOTE3Y Y4eOHOTO
JKCIIEpUMEHTA, coOuparb  YCTaHOBKY M3  TPEAT0KEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBObI

10.10

OCYH.[GCTBJ'IHTL npsIMbIC W KOCBCHHBIC H3MCPCHUMA (bI/I3H‘{eCKI/IX

BCJIMYUH, IIPpU 3TOM BLI6I/IpaTL ONTHMAIIBHBIN CIOCO0 HU3MCPCHUSA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOI‘pGH.IHOCTCfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3HUYECKMMH BEITMYUHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl IOJY4YCHHOH 3aBHCHMOCTH
(Gu3NYeCcKUX BEIMYUH B BUAE TaONUI U TPApHUKOB, A€IaTh BHIBOJABI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

Cobnromate  mpaBwia  0e30MacHOrO  TpyJa TpU  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENbCKOM M TIPOEKTHOM JEATEIBbHOCTH C HCIIOJIb30BAHHEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyI0BaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (PU3UYECKON MOJIENBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI W TIPUHIIUMIBI; Ha OCHOBE aHajIu3a
YCIIOBHS  3a7aud  BBIOMpATh  (PU3WYECKYIO MOJENb, BBIACIATH
(bu3uveckne BeNMUYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MIPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYYCHHOTO 3HAYCHUS

(bU3UYECKO BETUIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKIACHHUI C OMOpON Ha M3y4EHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJIICHUSA

10.15

Hcnonb3oBath mpu  pemieHWHd yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJIOTHMHM JUIsl TIOMCKa, CTPYKTYypUPOBaHMS,
UHTEpIIPETallud W TPEJCTAaBICHUs Y4eOHONW W HaydyHO-TOMYJSPHOM
uH(pOpPMaIIMKY, MOJYYEHHOW M3 Pa3INYHbIX HCTOYHHKOB; KPUTHUECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTE HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAyKU, OOBSICHEHHE IPOIIECCOB OKPY>KAIOILIErO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpETHYECKHE 3HAHHS MO (U3UKE B IMOBCETHEBHOMN
JKU3HU I oOecrieueHrs 0€30macHOCTH ITpu OOpaIieHUuu ¢ MpuOopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHHUS 3I0pOBBS H

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

10.18

PaGoTtaTh B TpyIne ¢ BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIei,
IUIAaHUPOBaTh  paboOTy  TpyINIbl, palMOHAJIBHO  paclpelensiTh
00s3aHHOCTH M TIJAHUPOBATh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallUsiX, aJ€KBaTHO OILIEHUMBATh BKJAJ KaXKJOIO U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poJdb W MeCTo (PU3UKH B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHPA, B PA3BUTHH
COBPEMEHHOM TEXHUKH M TE€XHOJIOTHI, B IPAKTHUYECKON AEATEIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUYECKUX MOJIENIEH:
TOYEYHBIN JJEKTPUYECKUH 3aps, sIepHas MOJENIb aTOMa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpHU pelIeHNH GU3NIECKUX 3aau

11.3

PacnioznaBate (usnueckue sBieHust (Mporuecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOW  (pm3mKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aMMO/IHiCTBHE MarHuTOB,
QIIEKTPOMArHWTHasl WMHAYKIUS, JIeHiCTBHE MarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM M JBWXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBETa,
OTpa)XEHHE,  TpeJoMJIeHHe, uHTeppepeHuus,  audpakuus U
TOJISIpU3allds CBETa, JUCHEPCHS CBETa, (POTOAIEKTpUUECKUH IPPEeKT
(boToapdexT), cBeToBOE MaBiIEHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, JICKTPUUECKYIO MPOBOJUMOCTD Pa3IHUYHBIX
Cpel) ¢ DOJICKTPOMAarHUTHbIE SIBI€HUSA (TIPOIECCHI), HCIOJb3YS
¢u3nueckue  BENUYMHBL:  DICKTPUUECKUW  3apsl, cujla TOKa,
ANIEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa ToKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHla, WHAYKTUBHOCTh KAaTYyIIKH,
SHEPTUsl ANEKTPUUYECKOT0 M MArHUTHOTO TMOJEH, MepUoJ M YacToTa
Kose0aHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHIla TOKa B Mpoliecce
TapMOHUYECKHUX ANEKTPOMAarHUTHBIX KoJIe0aHmii, (doxycHoe
paccTosiHMe W ONTHUYeCKas CHJIa JIMH3BI, MPU ONUCAHUU TMPABHIBHO
TPaKTOBaTh (UIWYECKUH CMBICT HUCIHOJB3YeMBIX BEIMYUH, UX
0003HaYeHHUs] WM EOUHUIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYUHAMHI




115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLUECCCHI, UCIIOJIb3YAd
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTHb J3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U UMITYJIbBC q)OTOHa, nepuona
nojypacmaga, OSHCPrud CBA3M ATOMHBIX AAC€p;, IIPU OIIHMCAHWUH
IMPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBbBIX BCJIMYHH,
nX 0003HAaYeHHUS U CAWHUIILI; YKAa3bIBaTh q)OpMYJII)I, CBA3BIBAOIINEC
JaHHYIO (bH?;I/I‘ICCK}’IO BCIIMYUHY C APYTUMHU BCIINYMHAMU, BBIYHUCIIATH

3HaYeHUE (PU3NICCKON BETHMIUHBI

11.6

AHanmu3upoBath (PU3WYECKUE TIPOLIECCHl M SIBJICHHS, WCIOIb3Ys
¢bu3myeckue 3aKOHBI U NpUHIMNGBL  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJJIeIbHOTO COEIUHEHUS MPOBOJIHUKOB,
3aKkoH /[xoyns — JleHna, 3akOH 2JE€KTPOMarHMTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ MPEJTOMJIEHUA  CBETa, ypaBHEHHE  OWHINTEWHA IS
dboTodddexra, 3aKOH COXpaHCHHS DHEPrUH, 3aKOH COXPaHCHHS
AMITyJbCa, 3aKOH COXpaHEHUs JJIEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHHMs]  MacCoBOTO  4WCIa, TOCTynarsl  bopa,  3akoH
paaMoaKTHBHOTO pacliajza, TMph OTOM pa3iaudaTh CIOBECHYIO
(hOopMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBHIPAKEHUE M yCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HAImpaBJICHUEC BCEKTOpa HWHAYKIIMKM MArHuTHOI'O IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KCHI/Ie, co3gaBacMoO€  IINIOCKHM

3€pKajIoM, TOHKOU JIMH301

11.9

BBINOMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IPOIIECCOB C MCIOJH30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

O60py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMyj'II/Ip0BaTL BBIBObI

11.10

OCYH.[GCTBJ'ISITL IOpsAMBIC W KOCBCHHLIC H3MCPCHUA q)HSHqGCKI/IX
BCJIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJILHBIA CHOCO0 U3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/AbI OICHKHU HOFpeHlHOCTeﬁ HBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OITOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GuKCUpOBaTh pPE3YNbTAThl IMOJYYEHHONM 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BHJIE TaOJIHIl U TPapHKOB, JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM

HUCCICIOBaHUA




11.12

CobOmronate mpaBmiia 0€30MACHOTO TpPyAa MpH  IMPOBEACHUU
UCCIeIOBaHU B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCIIEI0BATEIBbCKON U IIPOCKTHOMW JEATENIBHOCTU C UCIIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1JaOOPaTOpPHOro 000pyAOBaHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBl M TPHHIMIBI, Ha OCHOBE aHAIHM3a
yCIOBHS 3a/Ja4d  BBIOMpAaTh  (PU3MUECKYIO MOJETb, BBIACIATH
¢u3nveckre BETUYUHBI M (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHHUs,
MIPOBOJUTH PAcU€Thl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAUECHHUS

(hbU3UYECKO BETUYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4H: BBICTPANBATh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKACHUN C ONMOPOM HA W3y4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJIICHUSA

11.15

Hcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKa, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs] y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(poOpMalUY, MOJYYEHHON W3 Pa3NUYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLUIBI NEHCTBHUSI MAalIWH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO MCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEIHEBHOM
JKU3HU I obecrieueHrs 0€30macHOCTH IIpu 0OpalieH!u ¢ mpudopaMu
U TEXHUYCCKHMMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0POBbSI U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymnme ¢ BBIIOJHEHUEM PAa3IUYHBIX COIHAIBHBIX pPOJIEH,
IUTaHUpOBaTh ~ paboOTy  TpYMNIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEITENBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBAaTHO OIIEHUBATh BKIAJ KaXIOTO M3 YYaCTHHKOB

IPYIIBI B pellIEHnE paccMaTpuBaeMoi pooIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaed
a

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIBI HAYUHOI'O [TIO3HAHUA

11

®usnka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUS OKpYyKaromero mupa. Posb
JKCIIEpUMEHTAa W TEOpHUM B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue GU3NMYECKUX SBICHUA U
nporeccoB. Hayunsie runore3sl. Ousnueckue
3aKOHBI W TeopuH. ['paHHIBl TPUMEHUMOCTH
buznueckux 3aKOHOB. [puHuun
cooTBeTcTBUsA. Ponp M Mecto (U3MKH B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydyHOU
KapTHHBI MHpa, B MPaKTHYECKON

NEeITEIbHOCTH TIOIEN

MEXAHHKA

KNHEMATHUKA

2.11

MexaHndeckoe JABUIXKCHHUC. OTHOCHTEIILHOCTD
MEXaHUYCCKOI'O ABUMXKCHUS. Cucrema otcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienne, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOUYKH, WX TMPOEKIMH Ha OCH
CUCTEMBI KOOP/IMHAT. Crnoxenue

NIEPEMEILIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,

YCKOPCHUA, nyTHn n NEepeMCIICHU A




MaTepHaHLHOﬁ TOYKHU OT BPCMCHU

2.1.4

CBoOoHOE majeHue. Y CKopeHne cB0O0HOTO

HaacHUs

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHCHHAA
CKOpOCTb. [Iepuon u 4acToTA.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETD,
JBWKCHHE CHApsJOB, LEIHBIE M PEMEHHBIC

nepeaavn

2.1.7

[IpakTrnueckue paboTHI. Nsmepenune
MTI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKY NYTSIMH, POUIECHHBIMH
TEJIOM 3a  TOCJeNOBaTelIbHbIE  paBHbIE
NPOMEXYTKA BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIB)KEHUHM C HayaJbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydeHue IBH>KEHUs IIapuKa B BA3KOM
xuakoctu.  M3ydyeHue  NBWXKEHUS — Teda,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunuun OTHOCHUTEIIbHOCTH lanunes.
IlepBriii 3akoH HproToHa. MHepuuanbHbIC

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHII

2.2.3

Bropoit 3akon HbroToHa 1 MarepualibHOM
TOYKA B HWHEPUUAIBHOM CHCTEME OTCUETA
(MCO). Tpermit 3akoH HerlooroHa ans

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsDKeCTH.

HepBaﬂ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHs




CKOJNIBKEHUST W CWIa TPEHHS  IOKOS.
Koaddunment tpenus. Cuiia cOpoTUBICHUS

IMpU ABWXKCHUU TECJIa B ) KUAKOCTU HUJIU a3

2.2.7

[TocrymarenbHOe U BpalllaTeIbHOE JIBHXKCHHE

a0COJIIOTHO TBEPJOTO TeEla

2.2.8

MoMeHT CHIIBI OTHOCHUTEIIFHO OCH BpamCcHus.
[Ime4o cunbl. YciioBHUs paBHOBECHs TBEPAOTO
tena B ICO

2.2.9

TexHuueckue  yCTpOWCTBA:  MOAIIMITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IUJIOCKOCTH O]
JIEMCTBUEM HECKOJIBKMX cwil. MccnenoBanue
3aBUCUMOCTH CHWJI YIPYTOCTH, BO3HUKAIOIIUX
B nehopMUPYEeMON TPYKHHE W PE3MHOBOM
oOpasnie, OT BEIWMYMHBI WX jJepopMaivi.
UccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

NmMmnynbec MaTtepuanbHOW TOYKH, CHCTEMBI

2.3.1 MaTepUalIbHBIX TOYEK. MMIyabCc CHIBI U
M3MEHEHHE UMITYyJIbca Tea
232 3akoH coxpaHenusi wummnyiabca B HCO.
o PeakTuBHOE ABMKEHUE
2.3.3 PaGota cumbl
2.34 MouHOCTE CUIIBI
. Kunernyeckasi sHeprusi MaTepuaibHON TOUKH.
o Teopema 0 KHHETUYECKOW SHEPTUUN
[TorennmanpHas o»Heprus. lloTeHnuanbHas
236 SHEprus YIIPYTO nepopMUPOBAHHOM
o npyxussl. [loTeHunuanbHas dJHeprus Teia
BOJIM3M MOBEPXHOCTH 3eMIIU
237 [ToTeHnManbHble W HEMOTEHIUATbHBIE CHUIIBI.

CBs3b paGOTLI HCMMOTCHIMAJIBHBIX CHII C




HN3MCHCHHUCM MEXaHHYECKOM SHEPIruun
CHUCTCMBI TCII. 3aKkoH COXpaHCHUA

MEXaHU4ECKOM SHEPruun

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUSI
239 TexHu4ecKue yCTpOWCTBA: IBHKEHUE PaKeT,
o BOJIOMET, KOIEP, IPYKUHHBIN TUCTOJIET
[IpakTnueckue pabotTel. M3yueHue cBsA3M
2310 CKOPOCTEM TeJI TIpU HEYNpyroM ynaape.

UccnenoBanue cBsi3u  paboOThl  CHUJIBL  C

W3MEHECHHEM MEXaHHICCKOM OHEPruu TCJIa

MOJIEKVIJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHbIE TOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
neuxenue. Juddysus. Xapakrep IBUKEHUS U

B3aMMOJIEHCTBHUS YACTHUI] BEI[ECTBA

3.1.2

Mogaenun CTpoeHusi Ta30B, KUIKOCTEH W
TBEPJBIX TET M OOBSICHEHNE CBONCTB BEIIECTBA

Ha OCHOBE dTHUX MoOJeed

3.1.3

Macca MOJIEKYIL. KommgectBo BCIICCTBA.

[TocrosnHas ABoraapo

3.1.4

TeruioBoe paBHOBecue. Temmeparypa u eé

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monenb naCaJIbHOIO rasa. OcHoBHOE
YpaBHCHHC MOHGKyanHO-KHHGTH‘lGCKOﬁ

TCOPHUH NACATILHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefHei
KUHETUYECKOW PHEPruu TEIUIOBOTO JBH)KCHHUS

yactul rasa. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneilipona — Menpgeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BBIE 3aKOHBI. I/ISOHpOHCCCH B NJC€CAJIbHOM
ra3c¢ € IIOCTOAHHBIM KOJHYCCTBOM BCIICCTBA:

U30TepMa, U30Xopa, n3obapa




3.1.9

TexHuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp

3.1.10

[Ipaktuyeckne paboTsl. M3mepenue Macchl
BO3JlyXa B KJIACCHOM KoMHate. MccnenoBanue
3aBUCUMOCTHU MEX1y IIapaMeTpaMH COCTOSTHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEpPrusi TEPMOJAMHAMUYECKOM CHCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Temmomepemauu: TETUIONPOBOIHOCTD,
KOHBEKIIMS, M3NTydeHue. TermoéMKocTh Tea.
VnenpHasgd TEIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

IlepBboIii 3aKk0H TepMoauHamMuku. [Ipumenenue
MEPBOTO 3aKOHa TEPMOAMHAMUKHI K
uzonpoueccam. ['paduueckas WHTepHpeTaIus

paboThl Taza

3.2.5

TemoBble Mamuubl. [IpuHIUIBL  IEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanusi SHEPrUu
B TemwioBbiX MamuHaxXx. KoaddunueHnt
nosie3Horo  gevctBus  (manee  —  KIIM)

temioBoi MamuHsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOTUHAMHUKH.
HeobOpatumocts  mporeccoB B IpUPOJIE.
TemoBbie JIBUTATEIIH. DKOJOTrH4eCcKHe

HpO6HCMLI TCIIOOHECPICTUKU

3.2.7

Texuudeckue yCTpOIiCTBa: JBUTaTeINb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. MI3Mepenue yaenbHOR

TEIUIOEMKOCTH




3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE [IEPEXO/IbI

3.3.1

[TapoobOpa3zoBanue u KoHaeHcauus. Mcnapenue
u KUIICHUE. VY nenbHas TEINIoTa
napooOpa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYpPhl

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAE W OTHOCWUTEIbHASA BIAXHOCTH

BO31yxa. HacelmeHHbI nap

3.3.3

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHH3OTPONHUS  CBOWCTB
KPHUCTAJIOB. Kunkue KPHUCTAJUIBL.

CoBpemeHHbIEe MaTepuabl

3.34

[InaBienne u KpucTtaimu3auus. Y AenbHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHu4eckue yCTpOWCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIy4EHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM

YHUCJIC HAHOMATEPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnekTpu3anus Teil. JeKTpudeckuil 3apsia. Jpa

BHU/JIA SJICKTPUYCCKUX 3apss10B

41.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaga

414

Bsaumopnelicteue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpuIecKoe ToJI€. Hanpsx€anocts
JIEKTPUYECKOTO OJIAL. ITpuanun
cynepnosuuuu.  JIMHMM ~ HANpsHKEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IOJIA.




ITorennuan. Pa3HocTh IOTEHIINAIOB

HpOBOI[HI/IKI/I U JUDJICKTPUKKU B IMOCTOAHHOM

4.1.7 NIEKTPUYECKOM  moJie.  Judnexkrpudeckas
IPOHUIIAEMOCTh
DNEeKTPOEMKOCTD. Konpgencarop.
4.1.8 OneKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBa:  3JIEKTPOCKOI,
419 UIEKTPOMETP, DIIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTrnueckue paboTHI. Nsmepenune

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSIHHOT'O

421 AIEKTPUIECKOTO TOKa. MicTounnku Toka. Cua
ToKa. [IoCTOsIHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 11 ygacTka memnu
423 DNEKTPUUECKOE COIMPOTUBIICHHUE. Y AETbHOE
o COMPOTHBIICHUE BEIIeCTBA
124 [TocnenoBarenbHOE, napasuieJIbHOE,
o CMEIIAaHHOE COEAMHEHNUE TPOBOHUKOB
PaGora snexTpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenma
4.2.6 MOoONTHOCTB JEKTPUUYECKOTO TOKA
anektpoaBkymas cuna (gamee — IJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHUE UCTOYHHKA TOKA.
o 3akon Oma s TONHOW  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3amblkaHue
DneKTpOHHAas POBOJIUMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHHUS

MCETAJlJIOB oT TCMIICPATYPHI.

CBepX1mpoBOIUMOCTh




4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBoaauku. COOCTBEHHAS U PUMECHAS
MPOBOJIMMOCTD TOJTYIPOBOIHUKOB. (CBOWCTBA

p-n nepexoaa. [ToynpoBoiHUKOBbIE TPUOOPHI

4.2.11

ONEeKTpUUECKUd  TOK B DJJIEKTPOJIUTAX.
DIEeKTPOINTHYECKAs JUCCOLMALUSL.

DIeKTPOIu3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOSITEIIBHBI M HECAMOCTOSITEILHBIN
pa3psaa. PaznmuyHble THIBI CAMOCTOSTEIIBHOTO

pazpsga. Monnus. [1na3zma

4.2.13

Texanueckue YCTpOMCTBA: amIiepMeTp,
BOJBTMETP, pPEOCTaT, HWCTOYHHKH  TOKa,
3JIEKTPOHArpEBATEIbHBIE puooPHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTIPOTHBIICHUH, BAKYyMHBII U0,
TEPMHUCTOPBI U (hoTOpe3UCTOpHI,

MOJTYITPOBOTHUKOBBIA MO/, TajbBaHUKA

4.2.14

[IpakTrueckue paboTHI. N3ydyenune
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nen
a

Koanposepsiemoro
JJIeMEeHTa

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. OJIEKTPOMATI'HUTHA S MHAYKINA

4.3
43.1

Ilocrossnable MarHuThbl. B3amMonencTBue

INOCTOAHHBIX MaroHuTOB




4.3.2

MarautHoe moJie. BekTop MarHMTHOM
uHaykuuu.  [lpuHnunm — cynepno3uuuu.
Jlunnn marmutHOM wMHAykuuu. KapruHa
JVMHUA  MAarHATHOM  WHAYKUUMHA  MOJIS

IIOCTOAHHBIX MAarHuToOB

433

MarunuTHoe T0JI€ TPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10 JJIMHHOTO TPSMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoseiicTBre mpoBOAHUKOB C

TOKOM

4.3.4

Cunia Amriepa, €€ MOIyJlb ¥ HallpaBJICHHUE

435

Cuna JlopeHniia, €€ MOJlyJIb U HalIpaBJICHHUE.
JIBkeHWe  3apsyKEHHOM  4YacTHULBl B
OJIHOPOJAHOM MarHuTHoM mozne. PaGora

cunel Jlopenna

4.3.6

SIBNIeHME IIEKTPOMArHUTHOM MHIYKIIMHU

4.3.7

[ToTok BeKTOpa MarHUTHOM MHIIYKIIUH

4.3.8

OJIC uHAyKIMU. 3aKOH AJIEKTPOMAarHUTHOU

uHaykunu Papanes

4.3.9

BuxpeBoe anextpuueckoe moise. IJC
UHAYKUAA B TPOBOJHUKE, JBUKYIIEMCS
MOCTYNATeIbHO B OJTHOPOJHOM MarHUTHOM

I10JIE

4.3.10

[IpaBuio Jlenna

43.11

I/IH,I[YKTI/IBHOCTB. SIBneHue CaMOMHAYKIINH.

OJ1C camonHayKuuu

4.3.12

3Hepr Ud MArHuTHOTO IIOJIsI KAaTyYIIKH C

TOKOM

4.3.13

3J'ICKTpOMal" HHUTHOC I10JIC

4.3.14

Texuuueckue YCTpOﬁCTBaI IOCTOSHHBIC
MAarHurThl, SJICKTPOMArHuThlI,
SJICKTPOABUTATCIIb, YCKOpPUTEIIN

9JICMCHTAPHBIX YaCTHUL, UHAYKIIMOHHAA T1€Yb




4.3.15

[IpakTuueckue paboTHI. Nzyuyenue
MArdimTHOTO II0JIA KaTymKI/I C TOKOM.
HccnemoBanne  JOEMCTBUS  MOCTOSHHOTO
MarHura Ha pamKy ¢ TokoMm. McciaenoBanue

SABJICHUA 3H€KTpOMaFHHTHOi/JI HUHAYKIUHN

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnast  cucrema.  CB0OOOHBIE
konebanusi. [apmoHuueckue KojaeOaHwUs.
[lepuon, wdacrora, amrummTyna u dasa

KoJe0aHuit

5.1.2

[IpyxvHHBI MasTHHK. MareMaTH4ecKHit

MasATHHK

5.1.3

VYpaBHEHHE TapMOHHYECKHX KOJEOAHMII.
Kunematuueckoe " TUHAMHAYECKOE

OIMMCaHHE KOJIEOATSILHOTO JBHIXCHUA

5.1.4

[IpeBpaiienue SHEpPruu npu
TapMOHHYECKUX KOJICOaHMIX. CBs3b
AMILTATY/ b KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMu KoJjiebaHui eé

CKOPOCTH M YCKOpPEHUs

5.1.5

KonebGarenbuplii  koHTYp.  CBOOOIHBIE
3JIEKTPOMArHUTHBIC KoJieOaHust B
UJCAILHOM  KOJICOATCIIBHOM  KOHTYpE.
AHaNOTUsT MEXAYy MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHHUSIMU.

®opmyina Tomcona

5.1.6

3aKoH COXpaHCHUA SHCPIruvu B HIACAJIbHOM

KoJie0aTeTbHOM KOHTYpPC

5.1.7

BeIHy)XIeHHbIE MeXaHUYeCKHe KoJeOaHMs.
Pesonanc. Pe3onancHas KpHBasl.
BeinyxeHHbIe 3JIEKTPOMArHUTHbBIE

KoJIeOaHusl.

5.1.8

ITlepemennbii  TOK.  CHHYCOMJAJIBHBIN




IIEPEMEHHBIHN TOK.

5.1.9

MouHocTh IIEPEMEHHOTO TOKA.
AMIUIMTYHOE U JEHUCTBYIOIIEE 3HAUYEHUE

CHJIbI TOKA U HAITPSOKCHU A

5.1.10

Tpaucdopmarop. [IpousBoacTBo, nepenava
U TNOTPeOIEeHUE DIEKTPUUECKON 3HEprum.
OKOJIOTUYECKHE PUCKU IIPU MPOU3BOJICTBE
IEKTPUUECKOU DHEPIUU. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnudeckne ycTpoicTBa: celicMorpad,
AJIEKTPUYECKUN 3BOHOK, JINHUUT

QJICKTpOoIIEepEeaaqd

5.1.12

[Ipaktuueckne pabotel. HccnemoBanue
3aBUCHMOCTH TIEpHUOJa MaJbIX KOJeOaHMit
rpy3a Ha HUTH OT JJUHBI HUTH W MacChl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LeNu U3 TOCJIeI0BAaTENIbHO COEAUHEHHBIX

KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBUS
pactipoctpanenusi.  Ilepuon.  CkopocThb
pacnpocTpaHeHuss W JJUHA  BOJIHBL

HOHCpC‘lHHe H IIPpOAOJIbHBIC BOJIHBI

5.2.2

###Par### Nuarepdepenunst u audpakmms

MCXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka

5.2.4

3HeKTpOMaI‘HI/ITHBIe BOJIHEI. YcnoBus
H3JITyUCHUA QJICKTPOMAIrHUTHBIX BOJIH.
Bzaumnuas OpHUCHTalHsA BEKTOPOB E, Buvo

B 3HCKTpOMaFHI/ITHOI71 BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH:

OTPAKCHUC, MPCIIOMIICHHUEC, IIOJIApU3aIusd,




mudpakius, uHTepdepeHnus. CKOpoCTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JIIEKTPOMATrHUTHBIX BOJIH.
IIppuMeHeHnE SIIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[TpyHUMIBI PAagUOCBSI3U U TEIEBUICHUS.
Pannonoxanusi. DNeKTPOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHn4ecKne yCTpPOMCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBI, yIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULUHE,
paznap, paxuoONpUEMHUK, TEJIEBU30D,

aHTeHHa, TenegoH, CBU-neus

5.3

OIITUKA

531

[IpssMonMHEHHOE pacnIpOCTPAHEHUE CBETA

B OJIHOpOJHOM cpene. JIyd cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHbI OTPaKEHUS
ceera. IloctpoeHne M300paKeHUI B TIOCKOM

3epKaje

5.3.3

[Ipenomnenre cBera. 3akOHBI TMPETIOMIICHUS
CBeETa. AOCOIIOTHBIA OKa3aTeib

IMPECIOMIICHUSA

5.3.4

[TomHoe BHYTpEHHEe OTpaXkKeHHe.
[IpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaAKCHUA

5.3.5

Hucnepcust  cBera. CnoxHbli  cOCTaB

Oenoro ceeta. Llger

5.3.6

Cobuparoniue U paccerBaIONINe JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pACCTOSIHHE U
ONTHYECKass  cujia  TOHKOM  JIMH3BIL
[TocTpoenne n300pakeHnit B COOMPAIOIINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW IMH3BI. YBEIWYCHHE, JaBacMoe

JIMH301




5.3.7

IIpenenbl NPUMEHUMOCTH I'€OMETPUYECKOU

OIITUKHU

5.3.8

Wntepdepennmst  cBera.  KorepeHTHbie
HCTOYHHUKH. YcnoBus HaOII0IeHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aBHBIX KOTCPCHTHBIX KCTOYHUKOB

5.3.9

Hudpakuust  cBera. JudpakunonHas
peméTka. YcioBue HaOMIONCHUS TIIABHBIX
MaKCHUMYMOB pH NaJCHAN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(GPAKIIMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBera

5.3.11

TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,
doToanmnapar, NPOEKLIHUOHHBIA ammapar,
MHKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OITHKA, T(paKkUOHHAs pemeéTKa,

TIOJISIPOUT

5.3.12

[IpakTuueckue paboTHLI. N3mepenne
nokasarenis mpenomieHus. MccinenoBanue
CBOWCTB  M300pakeHWUH B JIMH3aX.

HabGmronenue aucnepcun cBeTa

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/IHBI IIPUMEHUMOCTHU KJIacCUYeCKOM
MCXaHHUKH. IIo CTYyJIaThbl TCOPpUU
OTHOCHUTCJIBbHOCTH: HMHBApUAHTHOCTD
MOyl CKOpPOCTH CBC€Ta B BaKYyMEC,

IMPHUHIMUII OTHOCUTCIIBHOCTH OHHIITeHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTH.
3aMez[neHHe BpEMCHU W  COKpalllCHUC

JUINHBI

6.3

3Hepr1/1${ " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIIbI

6.4

CBs3bp MacChl C BHGPPHGﬁ U HUMITYJIBCOM

CBOOOHOW YacTHLIBl. OHEPrusi IOKOS




CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTEI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u 3HEprun
¢oToHAa ¢ ero 4actoTol. OHepruss u

UMIYIIEC (OTOHA

7.1.2

OTtkpeiTHE U HccaenoBanue Gorodddexra.
Ombitet AL CronetoBa.  3aKOHBI

dboTordpdekra

7.1.3

YpaBHeHue DWHIIITeHHA JU1St
doTordexra. «Kpacnas TpaHUIA

dboTorddekra

7.1.4

Hasnenue cera. OnbiTel [1.H. JlebeneBa

7.1.5

XUMHYeCKOe JeHCTBHE CBETA

7.1.6

TexHuueckue ycTpoHcTBa: (OTOIITEMEHT,
dboTOMaTUHK, COJIHEUHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OmBITEI
Peszepdopaa o uccieqoBaHu0 CTPOSHUS

aToMa. HnaHeTapHaﬂ MOZCIb aToOMa

7.2.2

[Toctynatsl bopa. Wznyuenue u
norjouieHre (OTOHOB TMpH  IEpexoje
aToMa C OJHOTO YpPOBHS DHEPrUUM Ha
apyroil. Buasl criektpoB. CriekTp ypoBHEM

OHCPIur aToMa BOJOpOoaa

7.2.3

BonHoBble cBoiicTBa wacTul. BoaHbl ne
bpoins. KopnyckynsspHO-BOIHOBOM
nyanusMm.  Judpaxkuus 3NEeKTpOHOB  Ha

KpHucCTajljiax

7.2.4

CrnoHTaHHOE U BBIHYXXJICHHOC H3JIYUCHUC.

YcrpoiicTBO U puHIMI padoTHI Ja3epa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHBIN




aHaiau3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM

KOMITBIOTED

7.2.6

[Ipaktuueckue  pabotsl.  HaGmonenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HAOMIOJAEHMST W PETUCTpALUU

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkpbITHE  paauOaKTUBHOCTU.  ONBITHI
Pesepdpopna mo ompeneneHuto cocraBa
pamuoakTuBHOTO  M3iMydeHus. CBolicTBa
anbga-, Oera-, raMMa-u3aydeHus. Brusaue

PaaruOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTKpbITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monens simpa [eiizenOepra —
NBanenko. 3apsan sanpa. MaccoBoe 4ucio

snapa. M3oTonsl

7.3.4

Annda-pacna. DIIeKTPOHHBIN "
MTO3UTPOHHBIN Oeta-pacma. ["amma-
U3JTy4CHUE. 3akOoH  paJMOAKTHBHOTO

pacrmaja

7.3.5

DHeprus cBs3U HYKJIOHOB B sJipe. SnepHbie

cuibl. Jledext Macchl aapa

7.3.6

Snepubie peakiuu. [leneHue W cuUHTE3

sep

7.3.7

S nepHbiit peaxTop. TepmosiiepHbIi
cunte3. Ilpobmembl U  TEPCIEKTUBHI
AIEPHON  SHEPreTHUKU.  DKOJOTMYECKUE

ACIICKTHI smepHoﬁ OHCPICTHKU

7.3.8

SJIGMGHTapHBIe YaCTHIIBI. OTKpLITI/Ie
MMO3UTpPOHA. (DYH,Z[aMeHTaJ'ILHLIe

B3aHMOJICHCTBUS

7.3.9

TexHudyeckue  yCTpOWCTBa:  JO3UMETP,
kaMepa Bunbcona, snepHbIi  peakTop,

aTtoMHas 6oMm0Oa




7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue
TPEKOB YacTHIL (o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gHoro neba. Co3Be3aus, sipKue

3Bé3I[BI, IIIIaHETHI, UX BUANMOC IBHUXKCHHC

8.2

Comgeunas cucrema. IlmaHeTrsl 3eMHOI
l"pyl'IHI)I . HHaHeTBI-FI/IFaHTI)I %1 1704
CHYTHI/IKI/I, KapJ'II/IKOBI)IC IIJIAHCTHI. Manme

testa COJTHEYHOM CUCTEMBI

8.3

Comunie, Qorochepa wu  armocdepa.

CoJsHeuHas aKTUBHOCTD

8.4

Nctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/1bl, MX OCHOBHBIC XAPAKTEPUCTHUKH:
Macca, CBETHUMOCTh, PaanyC, TeMIIeparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTICKTPATBHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE3ObI  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBbY» IJIf

3BE3/] IIaBHOI ITOCIEN0BATEILHOCTH

8.6

###Par###BayTpenHee  cTpoeHHME  3BE3I.
CoBpeMeHHbIE TPEJICTABIICHUS 0
npoucxoxaeHn W sBoionun CoiHia u

3BE31. DTaIlbl )KU3HU 3BE3N

8.7

Mneunsiii  Ilyre — Hama ['anmaktuka.
CnupanbHas cTpykrypa  l'amaktukuy,
pacnpeneneHue 3BE3N, ra3a U IBUIK.
[Tonoxenne u pgBuxenne ConHoa B
lNanaktuke. Ilnockas wu  cdepuyeckas

noacucTemsol I'amakTuku

8.8

Tuner ranaktuk. Pagmoramaktukm ©

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

8.9

Bcenennas.  Pacmimpenue  BeeneHHOM.

3akoH Xa00Oima. PasOeranue rajakTHK.




Bo3pact u pammyc BceneHHo#, Tteopus
bosbmoro  B3peiBa. Mogens  «ropsyei

Bcenennoii». PennkroBoe nsnydyenue

8.10

Macmirabnast ~ cTpyktypa  BceneHHo#.
Meraranaktuka. Hepeménusie mpoOieMsbr

ACTPOHOMHH










