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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cOZIepKaHne yueOHoro npeamera «@usuka» no rogaM o0yyeHusl.

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 popMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYy4aloIUXCS K HAYyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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

 hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa W3Yy4YeHUS OCHOB
CTpOEHUS MaTepuH M PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

e popMupoBaHHE TpEnCTaBIECHUNW O POIU (PUUKH I Pa3BUTHS JIPYTUX
€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 IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IMX (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAsl MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

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

¢ OCBOCHHE CIOCOOOB PEIICHHS pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
¢uznueckol MoOJENblo, 3ajay, MNOApa3yMEBAIOIINX CAMOCTOSTENBHOE
co3gaHue pu3NMUecKod MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEJICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3/IaHME YCIIOBUU JIS Pa3BUTHS YMEHHMU NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

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

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMTENb JellaeT BBIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npuponae. HaydyHbie MeTOIAbl NO3HAHUSA OKPYKAIOIIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

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

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON 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)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICNIHBIC U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEIEIICHUS MIHOBEHHOU
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 nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



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

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi marepuaibHON TOuku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUAbHBIX CHJI C M3MCHEHHEM MEXaHWYECKOW DSHEPTruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

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

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KitaneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHnueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U CIOCOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U padota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mpormecce. I[lepBwiii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHax. Kod(pQUIMEeHT MoIe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOAMIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

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

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) TeIa MpHU TeIlonepeaaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazogvie nepexoovl

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

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

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



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

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



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMOI, TaJhbBaHHKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »BIEKTpPOABMXKYLIEH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

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
y4ETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMHd MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHE.

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

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, 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: npeoOpa3oBaHUE ABMKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

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

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, e€ MOyJIb U HallpaBJICHUE.

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

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUKU. OJIEKTPOABMXKYIIAS CWJIA MWHAYKUUHU. 3aKOH HJIEKTPOMArHUTHOU
nHaykuun Gapanes.

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

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIM MasgTHUK. MaTteMaTUYEeCKHMH MASTHUK. YPAaBHEHHUE TAPMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUsA
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ U JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKAa U
HaIPSKEHUS.

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

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: 3BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BBIHYXACHHBIX KOJIEOaHU.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

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

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

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

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

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

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

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMx U paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

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

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

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI 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, nabopamopmvie pabomoi



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

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUILbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

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

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHOI.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

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

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

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

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna 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 Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, EUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eoepaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKLIMOHHBIN amnmapart, BOJOKOHHAas ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

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 COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

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;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIEro;

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, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUA:

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

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

pacHIMpeHre OMbITa JeATEeIbHOCTH SKOJOTMYECKOW HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (OPMYJIMPOBaTh M aKTyaJM3WpOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol 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 IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS 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 KOMMYHUKAIIMOHHBIX
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 COACpPXKAHUS B Pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

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



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3ylbTaThl
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 ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
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 OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIIMA B 0O0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMHU  TO3HABaTEIBHOW  pedeKkcud KakKk  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



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 MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh ITOHMMAThL CBOE SMOIIMOHAIBLHOE
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 TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

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

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JPYTUX, YYUTHIBATH €ro IMPH 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 oOyuenus B 10 kiacce mpeaMeTHbIe pe3yJbTaThl 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 JI€ITETbHOCTH JIOJIEN;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIUsS, TUIABJICHHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCMONB3Yys (U3NYECKHE BEIUYHHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICII HCHOJB3yEMbIX BEJIMYMH, MX OOO3HAUCHUS] W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHYECKasi SHEPTUsl XaO0TUYECKOTO JBMIKCHHS MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

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

aHAMM3UPOBATh (PU3NUYECKHUE TPOIECCHl U SBICHUSA, WUCIIONB3Ys (PU3NUECKHE
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, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIIEPUMEHTHI TIO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN 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 BHIBOJIBI;

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 TPSAMBIX 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 ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3aJ1a4uH
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelmaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
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-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU 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 TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS 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 TpyHIe C BBHINOJIHEHHEM pPAa3IMYHBIX COLHUANBHBIX pOJeH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHNE pacCMaTpUBaeMOi MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble 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
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJEb aTOMHOTO siipa MPH PEIIeHUH (PU3UIECKHIX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMUYECKOE, MarHWTHOE JCWCTBUS TOKA, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audpakuyds W [OJApU3alUs  CBETa, JUCIEpPCUS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOJUMOCTh  PA3UYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO TMOJsi, cuia Awmrmepa, cuna JlopeHna, WHIYKTUBHOCTH
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] CWJa JIMH3bI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

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



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIIOJb3YEMbIX BEJIUYUH, UX OO0O3HAUEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
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 IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUH, 3aKOH COXPAaHEHUs HMMIYJIbCA, 3aKOH COXPAHEHUS
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 MHAYKIIMM MAarHUTHOTO TOJI 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 HCIOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHUN: IIPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBbTATHl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHJE TaOIUI 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 H3MEPUTEIBHBIX YCTPOWUCTB U J1a0OpPaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMUHBI U (POPMYIIBI,



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

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

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 HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUSI HOPM 3KOJOTUYECKOTO
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/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrtpousbnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 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 COXpPAHCHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®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 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
FleRTpocTatIia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuid 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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHO€ 1oJie. DIeKTpOMarHuTHAasI 11 1 3 bubnuorexa [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4ecKHe 1 JIEKTPOMArHuTHBIE bubmuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paszgen 4. KBAHTOBASI ®U3UKA
4.1 OeMEeHTHI KBAHTOBOM ONTHUKU 6 Bubmiorexa TOK

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



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

bu6mmorexa [{OK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?r?sn;l ;f:;:)(l)_.[ r(l?/I;f41C97c
Hroro no pazneny 7
Paznen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOpEHHE 4 Et?i?;;f:;zgﬁ/éfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTHueckue
n/n Bcero u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3rKa — Hayka O MPUPOJIE.
1 Hayunsie MGTZK bl HO?lj)H.’fHI/ISI 1 bubmorexa HOK
v 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMUpPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AESATEILHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

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

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

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

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.

7 JIBr>keHrue MaTepuaibHON TOYKHU 0 1 bubmorexa HOK

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



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CyIEepIo3uIuu cui. Bropou 3akoH brbmmorexa LOK
yrep ' p N https://m.edsoo.ru/ffOc3be8
HproTona ais MarepuaibHOW TOUKU

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

11 TskecT. [lepBas kocMuyeckast bubmorexa HOK

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

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

13 Cuna 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 KUAKOCTH WM ra3e
[TocTynarenbHoe U BpanaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [JOK

14
MowmeHnT cuibl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuaabHON TOUYKH,

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

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

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

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

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlaGopaTtopnasi pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOI\/’I BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. duddysus

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

22

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

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOFaI[pO

24

TenmoBoe paBHOBECHC. TeMnepaTypa



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

u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

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

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

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

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3mMmeHenus. KoanduecTso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUsi OTHOATOMHOIO UJI€aIbHOTO
rasa

bubmuoreka [JOK
31 Bupl 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

MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc



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

HeoOGpatumocTs nporeccoB B

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

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE TPOOIEMBI
TETUIOPHEPTETHKHI

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

39 «MounekynspHas puzuka. OCHOBBI bubmorexa OK

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

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

41 BJI&YKHOCTB BO31lyXa. HackImeHHbIH bubmorexa TOK

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

42 amopdHbIe Tela. AHU30TPOITUS bubnunoreka [JOK
CBOMCTB KpHCTaLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MaTePUAITBI
[TnaBneHne U KpUCTAIUIU3AIHA.

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

https://m.edsoo.ru/ff0c6820



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

45 3apsz. JIBa Buaa 3JIeKTPUYCCKUX bubmorera [JOK
pAL. p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 an OBOJHUKU 3aK(I:H COXpaHeHus bubnmorexa LOK
yap ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
Bsaumonencrsue 3apsiioB. 3aKoH
47 Kynona ToqeqHLH/fI;neKT NYECKUNA bubnmorera [TOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB IeKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANIEKTpUYECKUX Noseu. JInnuu https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro
49 nons. [Torenman. Paznocts bubmiorexa HOK
) TCHAT. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexrpoeMkocTs. KoHImeHcaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOT0 bubmnorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopatopHas pabota "U3mepenue
NIEKTPOEMKOCTH KOHJIEHCcaTopa"
54 [IpuHIMIT NERCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIMUPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
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ammapara, CTpyHHOTr0 IpuHTepa.
OnekTpocTaTHyecKas 3alluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

DNEKTPUUYECKUM TOK, YCIIOBHS €T0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.

55 Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka [ernu
[TocnenoBarensHOE, TApaLICTLHOE,
CMEIIAaHHOE COCAMHCHUE Euts 1IOK
HOJIMOTEeKA
56 MIPOBOIHUKOB. JITabopaTtopHas paboTa 0.5
POBOA paroprai p https://m.edsoo.ru/ff0c74f0
«M3y4yeHne cMemaHHOTO COSTMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnuoreka [IOK
TokKa. 3akoH Jxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
bu6mmoreka [IOK
58 3ambikanue. JlaboparopHas padora 0.5
https://m.edsoo.ru/ffOc7ae0
«3mepenue DJ1C ucTtouyHnka ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)
PezepBHblit ypok. KonTposibHas
" " bubnunoreka [JOK
59 pabota no Teme "DnexkrpoauHamuka /
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoBepouHas pabota
O6o0maromuii ypok
60 «DTEeKT O,Z[I/IHaN}IIII/:I)Ka»/ bubmorexa [IOK
p . https://m.edsoo.ru/ff0c88be
Bcepoccuiickast mpoBepouHas 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

DNEeKTpUUYECKUU TOK B BaKyyMe.

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

63 MpUMecHast MpoBoauMocTh. CBOKCTBA 1 bubnuorexa [JOK
p—~n-niepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOpHI
DNEeKTPUYECKUH TOK B PaCTBOpax U

64 pacriaBax 3J€KTPOJIMTOB. 1 bubnuoreka [IOK
DIIEKTPOJUTUYECKAS] 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 MpuoOopsl U

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTtponbHas pabora o teme

67 «Qnekrpocraruka. [locTosHHbIN 1 bubnunoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX CpPelax»

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

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

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

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

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

JleiicTBre MarHUTHOTO TOJISL HA

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

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoW nuaykuuu. J/1C



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

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOfI HHIAYKOHUN

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

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

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

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

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponpHas padoTa o Teme
«MarHuTHOe ToJIe.
DJEKTPOMArHUTHAS HHTYKIIUSD)

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

12

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

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

13

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



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

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

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

15

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

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

16

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

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

17

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

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

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

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

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



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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IoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [loctpoenue nzodpaxeHuii B

bubmmoreka [{OK

30 nuH3e. Dopmyiia TOHKOM JTUH3EI.
PMY. https://m.edsoo.ru/ffOcddle
VYBenuueHue JUH3bI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro ceera. L{Bet. JlJabopaTtopHas
pabora «Habmonenue aucrepcuu
CBETa»
33 WNnTtepdepenmus creta. dudpaxims bubnuoreka [JOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
yCIoBUS UX 0€30MacHOr0 MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMMNYIbC PEISITUBUCTCKON
38 qaCT};I bl CB;I3Ly Macfm C DHEpPrUEeH 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

bubmmoreka [{OK

40
¥ UMIyIbC GPoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 LIOK
noInOTEKA
41 otodddexra. OnbpITe A. I,
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
. - bubnuoreka [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrddexra
Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBETa
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHCHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ff0dOafa
H3nydenne u mornouieHre (OTOHOB
48 I I/I}ll'lqe exolie aTOlellI co H(;I;O OBHSA bubmotera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPTUU Ha Apyroi. Buasl criekTpos
49 BonanoBsie cBorcTBa yacTHIl. BoJIHBI bu6nmoreka [JOK
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ne bpouns. KopryckyisipHo-
BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpexnenenuto cocraBa

PAAOAKTUBHOI'O U3ITYUCHUS

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

51

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

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMmma-usnydyeHue

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

53

DHeprus CBsS31 HyKJIOHOB B sijIpe.

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

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

54

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

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

55

Otansl pa3BUTUS ACTPOHOMUHU.
[IpuknangHoe 1 MEUPOBO33PEHUYECKOE
3HaueHUe acTpoHOMuUU. Bun
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3Be€3aHOTO HeOa. Co3Be3 U, IpKUE
3BE3/bI, INIAHETHI, UX BUINMOC
nBrokenne. CoaHeyHas cucreMa

56

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

57

3BE3/bI, UX OCHOBHbIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIEI0OBATEILHOCTU. BHYTpeHHEee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrrory CoJIHIA U 3BE3 T

58

Mneunsin [Iyre — Hama ['anakTuka.
TTonoxxenne n gmkenne CoaHIA B
lanaktuxe. ['anaktuku. YepHbie
JBIPBI B SIPAX TATAKTHK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukToBOC M3MyUYCHHE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMAITLHON U
ITHYECKOH cdepax esTeNbHOCTH
YJeJoBeKa

63

O6o6maromuii ypok. Ponb 1 Mmecto




(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

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

65

O6o06maromuit ypok. Mecto
(u3nyeckoi KapTUHBI MHpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIl ypok. MarautHoe nouie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHOM TEOPUH
OTHOCHUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax pojib U MecTo (U3HKHA B
(hopMUPOBAaHNHM COBPEMEHHOW HAaydyHOW KAapTHHBI MUpPA, B Pa3BUTHHU
COBPEMEHHOM TE€XHUKH W TEXHOJIOTHM, B MPAKTUUYECKOW NEATEIHBHOCTH

monen

10.2

Y4uThIBaTh TpaHULIBI TPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJENei:
MaTepuajgbHas TOYKa, HHEpLUalbHas cHUcTeMa OTcY€Ta, abCOIIOTHO
TBEPJIOE TEJO, UACAIBHBIN Ia3; MOJEIN CTPOCHMS ra3oB, )KUAKOCTEU U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps] — IPU PELICHHUH

(buznueckux 3aaa4y

10.3

Pacno3naBate ¢usnueckue siBieHHs (MPOIECChI) U OOBSACHITH UX HA
OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYISPHO-KHHETUYECKOW TEOPUHU
CTPOCHHSI  BEIIECTBA M  DJJCKTPOJMHAMHKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE IaJeHue
TN, JBW)KCHHE 110 OKPYXHOCTH, HHEPIUS, B3aUMOJCUCTBUE TeEI;
g dy3usi, OpOyYHOBCKOE JIBMKCHUE, CTPOCHHE JKUJAKOCTEH M TBEPIBIX
TEJI, U3BMEHEHUE 00BbEMA TeJI MPH HarpeBaHUH (OXJIAXKICHUH ), TEIUIOBOE
paBHOBecHE, UCHApEHUE, KOHJACHCAIUS, TUIaBJICHUE, KPUCTAJLTH3aIus,
KUTICHUE, BIAXHOCTh BO3/yXa, IOBBIIICHUE HABIICHUS Ta3a IPH €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBS3b MEXKIy MapaMeTpamu
COCTOSIHMS Ta3a B M30IPOIeccax; dEKTPU3aLUs TeN, B3aUMOICHCTBHEC

3apAa0B

10.4

OnuceiBaTb ~ MEXaHUYECKOE  JBM)KEHHE, HCIOJIb3Yys  (huznyeckue
BEJIMYMHBI: KOOpAMHATA, MyTh, IEpEeMELIeHHE, CKOPOCTb, YCKOPEHHE,
Macca Tela, CHJIa, MMIYyJAbC TeJa, KHHETHYeCKas JHeprus,
NOTEHIMAJIbHAsE JHEPrus, MeXaHuueckas paboTa, MexaHUYecKas
MOITHOCTh; IPU ONMHUCAHUM NMPABHIBHO TPAKTOBaTh (PM3UYECKUNA CMBICIT
UCMOJb3YeMbIX BEJIWYMH, HMX OOO3HAueHWs W EeAMHUIBI, HAXOAUTh
(opMyIbl, CBS3BIBAIOLINE TAaHHYIO (U3UYECKYIO BEJIWYMHY C JPYTUMH

BCIIMYHUHaAMH

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€Jl U TEIIOBBIE SABJICHUA,




UCTONBb3ys (M3MUYECKHWe BEIUYMHBI: JaBJICHWE Tas3a, TemIeparypa,
CpenHssi KUHETHYeCKas PHEepPrus XaOTUYECKOTO MIBIIKEHHUS MOJICKYII,
CpEIHEKBaIpaTUYHAsI CKOPOCTb MOJEKYJ, KOJHYECTBO TEIJIOTHI,
BHYTPEHHSIS SHEPrHsi, padoTa ra3a, KodpUIIMEHT NOJE3HOTO ICHCTBUS
TEIJIOBOTO  JIBUTATENsl; MpPHU ONHCAHWM TPABWIBHO TPaKTOBAThH
(U3NYECKUIl CMBICT HCIOJIb3yeMbIX BEIUYMH, UX OOO3HAYCHHS W
€IMHUIBI, HAXOIUTh (HDOPMYIBI, CBSA3BIBAIONINE TAHHYIO (H3UUYECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh U3YyYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BeEIlleCTBa U
JNIEKTpUYECKHe  sBIEHUS  (IpOLEecChl), UCMOIb3yd  (PU3NYECKHe
BEJIMYMHBI: AIIEKTPUYECKUI 3apsiz, IEKTPUYECKOE noJie,
HanpspKEHHOCTh  TMOJISI, MOTEHLMAal, pa3HOCTh MOTEHIIMAJIOB; IpHU
OTMCAHMUU TPABUJIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCHOJIb3YEMbIX
BEJIMYMH, HX OOO3HAYEHUS W E€JUHUIIBI, YKa3blBaThb (OPMYIIbL,

CBA3BIBAIOIIUEC TaHHYIO (I)I/ISI/I‘ICCKyIO BCJIIMYHHY C APYTHUMHU BECIIMYNHAMU

10.7

aHAIM3UPOBATh  (PU3MUECKHE TPOIECCHl U  SIBJICHMS, HCIOIb3YyA
(u3nyeckre 3aKOHbI U MPUHIIUIBL: 3aKOH BCEMHUPHOTO TsAroTeHus, I, 11 u
Il 3akonb1 HhIOTOHA, 3aKOH COXpaHEHUsI MEXaHMYECKON SHEPTHUH, 3aKOH
COXpaHEHHMs MMITylbca, HPUHLUI CYNEPNO3ULIUN CHUJI, HPUHLUI
pPaBHOIIPAaBHUsS ~ MHEPUUAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYISpPHO-
KUHETHUYECKYI0O TEOPHUIO0 CTPOEHUS BEILIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeAHel KHHETUYECKOM SHEpruM TEIUIOBOTO JIBM)KEHUS MOJIEKYT C
aOCOJIIOTHON TeMIepaTypoil, HEepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; npu 3TOM
pa3nuyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHuYecKoe

BBIPQYKEHUE U YCIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIE IMPUHOMUIIBL HeﬁCTBHﬂ MalllMH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCJIOBUA  UX 0€e30I1acHOTO

HCIIOJIb30BaHHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BbINONHATE 3KCHEPUMEHTHI IO MCCIIENOBAHUIO (PU3NYECKUX SBICHUN U
IPOILIECCOB C MCIHOJIb30BAHUEM HPSAMBIX U KOCBEHHBIX M3MEpPEHHIt; Mpu
3ToM (opMynupoBaTh Mpobiemy (3a7ady) M TUIOTE3y YueOHOro
9KCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 MPEJUI0KEHHOT0 000py/10BaHUS,

IMPOBOAUTDH OIIBIT U (bOpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MMpsAMBIC 1 KOCBCHHBIC U3MCPCHU (I)I/IBI/ILIGCKI/IX BCJIIMYMH,
Ipu 53TOM BLI6I/IpaTB ONTHMAJbHBIN CIOCO0 U3MEPCHHUA U UCIIOJIb30BATH

MN3BCCTHBIC MCTOAbI OLICHKHU IIOT pCMHOCTeﬁ I/I3MCpCHI/II71




10.11

HccnenoBaTh 3aBUCHMOCTH MEXKIY (U3WYECKMMH BEIMYMHAMU C
HCIIOJBb30BAHUEM IPSIMBIX H3MEPEHHMH; IIpU OTOM KOHCTPYMpPOBAaTh
YCTAQHOBKY, (HUKCHUPOBATh pPE3yJAbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(U3NYEeCKUX BEIWYMH B BHUJE TAOIUI U IpadUKOB, JEIaTh BBHIBOJBI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

Cobnromate  mpaBmia  Oe30macHOTO  TpyAa HpU  MPOBEACHUHU
UCCIIEJIOBAaHUM B  pamMKax y4yeOHOro 3KCIEPUMEHTa, y4eOHO-
VICCJIEIOBATENILCKOM M IIPOEKTHOM JAESTEIBHOCTH C MCIOJb30BaHUEM

M3MEPUTENBbHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYI0BaAHUS

10.13

Pemate pacu€rHple 3amauu ¢ SBHO 3aJaHHON (U3MUECKOU MOJEIbIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI W TPUHIMIIBI, HA OCHOBE aHaIM3a
YCIIOBHS 3a/1a4¥ BEIOMPATHh (PU3MUECKYIO MOJEIb, BHIACIIThH (DU3UUECKUE
BEJIMYMHBI U (QOPMYJIbI, HEOOXOTUMBIE ISl €€ pelIeHUs, MPOBOJUTH
pacy€Thl U OICHUBATH PEATTLHOCTH TOJIYYEHHOTO 3HAYCHHS (PU3UUECKOU

BCIINYNHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a/1a4u: BBICTPAaNBaTh JOTUYECKU
HEMPOTUBOPEUMBYIO IIETIOYKY PACCYKICHUU C OMOPOM HA M3YYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IG SABJICHUSA

10.15

Wcnonb3oBath mpu  pemieHMH  yuyeOHBIX  3alady  COBPEMEHHBIE
nH(OpPMALIMOHHBIE TEXHOJIOTUHM JJIsi TIOMCKa, CTPYKTYpUPOBAaHMS,
WHTEpIpeTali M TMPEACTaBICHUs y4eOHOW W HaydyHO-TIOMYJISpHON
uH(pOpPMAIIMKY, TOJTYYEHHON M3 Pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH MpUMEpPHl BKIAJAa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pPa3BUTHE HAyKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHUYECKHE 3HAHUS MO (U3UKE B IOBCEIIHEBHOM
YKU3HU U1 0OecTieueHHs] 0€30TIaCHOCTH NPy 00pallieHuy ¢ IpudopamMu 1
TEXHUYECKUMHU  yCTPOMCTBAMHM, JUII  COXPaHCHHs  370pPOBbsS U

CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Oprn(anmeﬁ cpeac

10.18

PaGoTtaTh B rpymme C BBIIOJHEHHUEM pa3IMYHbIX COLMAIBHBIX poOJiei,
IUIAHUPOBaTh ~ paboTy  TPyMIbl,  palMOHAIbHO  pPacCHpelessTh
00s3aHHOCTM ¥ IUIAHUPOBaTh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallMsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06p330BaHI/Iﬂ
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JleMoHCTpHpOBaT, Ha TpUMEpPax poidb W MecTo (U3HKH B
(hopMHpOBaHMK COBPEMEHHOW HAydyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TE€XHUKH W TEXHOJIOTHM, B MPAKTUYECKOU AEATEIBbHOCTU

JIOEH, LEIOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTUHBI MUPA

11.2

Y4uThIBaTh TpaHULIBl TPUMEHEHUSI U3YYEHHBIX (U3NYECKUX MOJENei:
TOYEYHBIN JJIEKTPUUYECKUN 3apsij, AAEpHAas MOJEIb aTOMa, HYKJIOHHas

MOJIeNIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

PacnioznaBath (u3nueckue sBIEHUS (Tpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJEKTPOJMHAMHKM W  KBAHTOBOW  (DU3HKHU:
JNIeKTpUYecKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE TEeWCTBUS TOKa, B3aMMO/ICHiCTBHE MarHuTOB,
DIIEKTPOMArHWTHasl HMHIYKIWS, JEWCTBUE MAarHUTHOTO TIONS  Ha
MPOBOJHUK C TOKOM H JABIDKYIIMHACS 3apsifl, OSJIEKTPOMAarHUTHBIE
KonebaHus M BOJIHBL, MPSAMOJMHEHHOE pPAaCHpOCTPAaHEHUE CBETa,
OTpa)keHHe, IPeJoMIIeHNE, UHTep(epeHIs, TUPPAKLUA U TOISIpU3aALUL
CBeTa, Aucrepcusi cBera, (GoTodnekTpudeckuii 3pdext (dpoTorddekr),
CBETOBOE [IaBJIEHUE, BO3HMUKHOBEHHE JIMHEHYATOro CIEKTpa aToMa

BOJ0pPOaAa, €CCTECTBCHHAA U UICKYCCTBCHHAS paJUOAKTUBHOCTD

114

OnuceiBaTh  W3yuyeHHbIE  CBOMCTBA  BelIeCTBAa  (DJIIEKTPUUYECKHE,
MarHuTHbIE, ONTHUYECKHE, DJIEKTPHUYECKYI0 MPOBOJUMOCTb PA3IUYHBIX
Cpel) ¥ DIIEKTPOMArHUTHBIE SIBICHUSA  (IIPOLECCHI), HCHOJB3YS
(¢u3nueckue  BENMYMHBL:  DIIEKTPUYECKHM  3apsi, cujia  TOKa,
ANEKTPUYECKOE HAMPSIKEHUE, SJIEKTPUUECKOE CONPOTUBIICHHUE, Pa3HOCTh
notenuuanos, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO MOJIA, CHUJa
Awmmnepa, cuna JlopeHIla, WHIYKTUBHOCTb  KaTyLIKW, OSHEPruUs
ANEKTPUYECKOTO ¥ MarHUTHOTO TOJIEH, MEePUOJ U YacToTa KojeOaHuil B
Koje0aTeIbHOM  KOHType, 3apsii M CWiIa TOoKa B  Ipolecce
TapMOHUYECKHX JIEKTPOMAarHUTHBIX KoJebaHui, POKyCcHOE paccTosiHUE
U ONTHYECKash CUia JIMH3bI; TPHU OIMUCAHUU TPABUIBLHO TPAKTOBAThH
(u3nuecKkuif CMBICT UCHOJB3YeMbIX BEINWYHH, WX O00O03HAueHUs U
€IMHUILIBI; YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO

BCJIIMYNHY C IPYI'UMHU BCINYHNHAMU

115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBLIC SABJIICHHUA U MPOLCCCHI, UCIOJIb3Yd

(I)I/ISI/I‘-IGCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, AJIMHA




BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrusd MU HMIIYJIbC q)OTOHa, nepunon
nmoaypacnaaa, OSHEpPrusgd CBA3KM ATOMHBIX AACp, IMPH ONHMCAHUU
MpaBHUJIbHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/II71 CMBICJI MCIIOJIb3YCMbIX BCJIMYHH,
nX 0003HAYEHHUST WU CAWHUIBI; YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘-ICCKyIO BCIIMYUHY C APYTrMMH BCIUWYMHAMU, BBIUYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AHanmm3upoBath (U3MUYECKUE TPOLECChl W  SIBJICHHS, HCIOJIB3YS
¢u3nueckne  3aKOHBI W NPUHOMNBL:  3akoH Owma,  3aKOHBI
MIOCJIE0BATEIBLHOTO U NMapaJlJIeIbHOTO COETUHEHHSI IPOBOIHUKOB, 3aKOH
Hxoyna — JleHna, 3aKOH SJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHENHOTO PACIpPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI IPEJIOMJICHHSI CBETa, ypaBHEeHHE DWHITeHA 1t hoToddhPexTa,
3aKOH COXpaHEHUs SHEPrUHU, 3aKOH COXPAaHEHUs HMITyJIbca, 3aKOH
COXpaHEHHUsS IJEKTPUUYECKOTO 3aps/ia, 3aKOH COXpPAaHEHHsS MacCOBOTO
yycla, MOCTyNnaThl bopa, 3aKOH pajMOaKTUBHOTO paclaja; Mpu 3TOM
pas3nuyaTh CIOBECHYI (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe

BBIPaKEHUE U YCJIOBUS (FPpaHMIIbI, 00JACTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HampaBJICHUEC BEKTOpPa HWHAYKOHHM MArdHuTHOIO IIOJIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpouTh U ONMUCHIBATh N300paKEHUE, CO3/IaBAEMOE IIJIOCKUM 3EPKajioM,

TOHKOU JTUH30H

11.9

BBINONHATE SKCEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UYECKUX SBJICHUU U
IPOIIECCOB C MCIOJIH30BAHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUH; NpH
aToM (opmyaupoBaTh MmpodOseMy (3amady) M THIOTE3y Y4eOHOTro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000PYI0BaHHUS,

IPOBOAUTH OMBIT U (OPMYITUPOBATH BHIBO/IBI

11.10

OCYH.[GCTBJ'ISITL IpsAMBIC 1 KOCBCHHBIC U3MCPCHU S (I)I/ISI/I‘IeCKI/IX BCIINYHNH,
IIpHu 3TOM BBI6I/IpaTL ONTHMAJIBHBIN CIIoco0 HU3MCPCHUA U HCIIOJIb30BATh

HN3BCCTHBIC MCTO/JbI OLICHKHA HOFpGH.IHOCTGﬁ I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCHOJIb30BAHHUEM
OpSMBIX ~ U3MEpPEHHH; TMpH 3TOM  KOHCTPYHpPOBaTh  yCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl IOJYYEHHON 3aBUCHUMOCTH (DPU3MUYECKHX
BEJIMYMH B BHUJE TabaMIl U rpaduKoB, JI€NaTh BBIBOJBI MO pe3yibTaTam

HCCIICA0BAaHUA

11.12

CobOmronate mpaBmiia  0Oe30macHOro  Tpyaa MpH  HPOBEJCHHUH
ucciaeoBaHMM B paMKax y4eOHOro HKCIEpUMEHTa, Yy4eOHO-

HCCIEI0BATEIbCKON U HpOCKTHOﬁ ACATCIBbHOCTH C HCIIOJIB30BaHUECM




M3MEpPUTEIBHBIX YCTPOUCTB U 1a00pPaTOpHOTO 000pyI0BaHUS

11.13

Pemate pacuérHble 3a7auM C SIBHO 33JlaHHON (PU3MUECKOM MOJENBIO,
HCIIOJIb3YA (bPISI/I‘ICCKI/IC 3aKOHbI W TIIPUHIMUIIBI; HAa OCHOBC aHalin3a
YCIIOBUS 33J1a4H BBIOUPATH (PU3MUECKYIO MOJICITh, BBIICISITh (PU3NICCKUE
BEJIMYMHBI ¥ (HOPMYJIBI, HEOOXOAMMBIC Ui €€ PEIICHHS, MPOBOIUTH
pacy€Thl M OLIEHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS (PU3MUECKOM

BCJIMYNHBbI

11.14

Pemats Ka4ueCTBEHHbBIE 3a1a4H: BBICTPaNBaTh JOTUYECKU
HENPOTHUBOPEUMBYIO LEMOYKY PACCYKICHUU C OMOPOM HA M3YYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Wcnonb3oBath 1Opu  peumieHMH  y4yeOHBIX 3alad  COBPEMEHHbIE
MH(OpPMAllMOHHBIE TEXHOJIOTUHM JJIs TIOUCKA, CTPYKTYpUPOBAHMS,
UHTEpIpeTalui M TMPEACTaBlIeHUsT y4eOHOW W HaydyHO-TIOMYJSpHON
nH(popMaluY, TMOIYYEHHONM M3 Ppa3IUYHbIX HCTOYHHKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJy4aeMYyI0 HH()OPMAIUIO

11.16

OOBSCHATh TPHUHIMIBI JIEHCTBHS MAaIIWH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iauyarh YCIOBHS HX O€30MacHOr0 HCIOJIb30BAaHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh MpUMEpPHl BKJIaAa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonw3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOU
YKU3HU )1 0OecTieueHns] 0€30TIaCHOCTH MpY 00pallieHuy ¢ IpudopamMu 1
TEXHUYECKUMHU  yCTPOHCTBAMHM, [UII  COXPAHEHUS  3J0POBbS H

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHNS B Opr>1<anme171 cpeac

11.19

Pabotats B I'pynme€ C BBIIIOJHEHHUEM PAa3IMYHBIX COLHAJIbHBIX poneﬁ,
IJIaHUPOBATb pa60Ty IpylIibl, palfMOHAJIIBHO PACIIPEACIIATD 0053aHHOCTH
U TUIaHUPOBATH ACATCIIBHOCTb B HCCTAHAAPTHBIX CHUTYyallUsAX, aJICKBATHO
OLCHMWBATL BKJAA KaXAOI0O M3 YYACTHUKOB TIPYIIIIBI B PCHICHHUC

paccMaTpuBaeMoi poOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kox nmposepsiemoro
pasaeia 3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o npupoze. Hayunbsie meTonbl
IIO3HAHMS  OKpyXkKawmero  mupa.  Pois
JKCIIEPUMEHTA U TEOPHUH B IPOLECCE MO3HAHUS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopaenupoBanne (PU3NYECKUX  SBICHUUA U
nporieccoB. Haydanwie rumote3bl. dusndeckue
3aKOHBI M TEOpWHU. [paHUIBI NMPUMEHHUMOCTH
(du3nIeCKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSL.
Ponms m wmectro ¢usuku B (popmupoBaHUH
COBPEMEHHOW HAy4yHOW KapTUHBI MHUpa, B

MPAKTUYECKOU NESITEIbHOCTH JIOJICH

MEXAHUKA

###HPari#KITHEMATHUKA

2.11

MexaHndyeckoe JABUMIXKCHHUC. OTHOCHTEIILHOCTD
MEXaHHUYECKOI'O ABUKCHUSI. Cucrema oTcuéTa.

Tpaektopus

2.1.2
2.1

[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKHM, MX MPOEKLIHUU Ha OCHU
cuctembl koopauHat. CiokeHue rnepeMenieHui

H CIO0XXCHUC CKOpOCTefI

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU

2.1.4

CBoOoHOE majieHne. Y CKOpeHne cBOOOTHOTO




HaacHUs

2.15

KpuBosmnueiinoe  nBuwxenue. PaBHOMepHOe
JABUXXCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY’KHOCTH. YTJOBasg CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTENEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETD,
JBWKCHHE CHapsJOB, LEMHBIE U PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Nsmepenune
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXIY NyTSAMH, NPOWIECHHBIMHU
TEJIOM  3a  HOCJIeJOBaTelbHbIE  paBHBIE
MIPOMEXYTKH BPEMEHH IPU PaBHOYCKOPEHHOM
JIBW)KEHUH C Ha4daJbHOW CKOPOCTHIO, PABHOM
Hymo. M3ydeHne NBH)KEHUS IIapuKa B BSA3KOU
KUAKOCTH.  V3ydyeHume  JOBWXKEHUs  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HParf## IMHAMUKA

2.2.1

[Tpunun otHocutenbHoCTH ['amunes. [lepBroiit
3akoH Hpiorona. HHepuuanabHble CHCTEMBI

oTcuéra

2.2.2

Macca Tena. Cuna. IlpuHuun cyneprno3uuuu

CHJI

2.2.3

Bropoit 3akoH HproToHa s MaTepUaTbHOU
TOYKA B HWHEPUUAIBLHOW CHUCTEME OTCYéTa
(MCO). Tperuit 3akon HbroTona s

MaTCPHAJIbHBIX TOYCK

2.2.4

3akoH BCCMUPHOT'O TATOTCHUA. Cuna TsDKecTH.

HepBaﬁ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Ttpenue. Cuna TpeHMs
CKOJIBKEHUS W CWIa  TPEHHS  IOKOS.

Kosddunment tpenus. Cuna COnpoTUBICHUS




IIpU ABWXKCHUU TECJIa B ) KUAKOCTU HUJIU a3

2.2.7

[ToctymarenbHoe W BpalaTeNbHOE IBUKEHUE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHTEIILHO OCH BpalCHus.
[Imeyo cunpl. YcnoBus paBHOBECHsI TBEPIOTO
tena B ICO

2.2.9

Texunueckue YCTPOWCTBA: O IIIUITHUKH,

ABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3yueHue nBMOKEHUS
Opycka 1O HAaKJIOHHOW TIUIOCKOCTH  TOJ
JIEMCTBUEM HECKOJBKMX cwil. MccmenoBaHue
3aBUCHMOCTH CHJI YIPYTrOCTH, BO3HHUKAIOIIUX B
nepopMupyeMoil Ipy)KHHE U PE3HHOBOM
oOpa3lle, OT BEIUYMHBI UX JepopMaliu.
HccenenoBanue yclioBHil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

HH#HPar##3AK

OHbI COXPAHEHMA B MEXAHUKE

2.3.1

Nmnynec wMaTepuasbHOM TOYKH, CHCTEMBI
MaTepUajIbHBIX TOYeK. MMIynsCc cuibl H

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wummnyisca B HMCO.

PeaktuBHOEC JABHXCHHUEC

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHLHOﬁ TOYKH.

Teopema 0 KHHETUYECKOW SHEPTUUN

2.3.6

[TorenumanbHas sHeprus. I[loreHuuanbHas
SHEpPrusl ynpyro aeGopMupoBaHHOU MPYKHUHBI.
[loTennmanbHas  PHEprus  Tema  BOIHM3U

IMMOBEPXHOCTU 3emiu

2.3.7

IToTenunanbHble W HENOTCHIHUAIbHBIC CHJIBIL.
CBs3b pa6OTLI HCIMIOTCHIIMAJIBHBIX CHJI  C
W3MEHEHHEM MEXaHHUYeCKOU OHEPrun CUCTCMBI

TCII. 3akoH COXpaHCHUA MEXaHHUYeCKOM




SHEPrUuu

2.3.8 Yupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHuueckue yCTpPOUCTBA: IBUIKEHUE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue pabotbl. M3yueHue cBs3U
2310 CKOPOCTEM Tel TpHU HEYNpyromM ynape.

HccnenoBanue  cBsi3m  pabOTBl  CHJIBI  C

W3MEHECHHEM MEXaHHICCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUECKOM TEOPHUU

3.1.1

OcHoBHbIE T0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
neuxenue. Juddysus. Xapakrep IBUKEHUS U

BSaI/IMO)IefICTBPISI YacCcTHll BEICCTBa

3.1.2

Mopnenu cTpoeHus Ta30B, JKHAKOCTEH U
TBEPIBIX TEN U OOBSICHECHUE CBOWCTB BEIIECTBA

Ha OCHOBE dTHUX MoJeiei

3.1.3

Macca wmousiekyn. KonndecTBo — BelecTBa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens U€aJILHOTO rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISPHO-KUHETHUECKOM

TCOPHH NACATILHOI'O Ira3a

3.1.6

AOcomoTHas Temmeparypa Kak mMepa cCpeaHeit
KUHETUYECKOW SHEPruH TEIUIOBOTO JIBUKCHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VYpasaenue Knanelipona — Meneneesa. 3akoH

JlanbToHa

3.1.8

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCH B HACAJIbHOM
ra3c¢ C NMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue yCTpoOiicTBa: TEPMOMETD,




OGapometp

3.1.10

[Ipaktuyeckue pabotel. M3mepenue Macchl
BO3JlyXa B KJIacCHOM KomHare. MccimenoBaHue
3aBUCHUMOCTU MEXIY MapaMeTpaMy COCTOSHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckas cucrema. BHyTpeHH:A
SHEpPIrus TEPMOJMHAMHMYECKOW CHCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo temnotel u pabora. BHyTpeHHsIs

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Temonepemaun:  TETUIONPOBOJIHOCTH,
KOHBEKIIMSI, W3JIydeHHe. Termo€MKOCTh TeJa.
VnenpHasg TeEIUIOEMKOCTEL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

IlepBbIii 3ak0H TepMmoauHamMuku. [IprumeHnenue
MEPBOTo 3aKOHa TEPMOIUHAMUKU K
usomnpoueccam. ['paduueckas HHTepHpeTaus

paboThl Taza

3.2.5

TemmoBble MamuHbl. [IpUHIUMOBI  AEUCTBUS
TeIJIOBBIX MamuH. [IpeoOpa3zoBanus sHEPTUN B
TerToBbIX MamuHax. KoadduiumenT nmonesnoro
nevictust (manee — KIIJ[) TerutoBo¥i mMamiwHebl.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOMHAMHUKH.
HeobOpatumocts  mporieccoB B MPHPOJE.
TemoBbie JIBUTATEIH. DKOJOrH4eCcKHe

HpO6HeMBI TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpOIiCTBa: JBUTaTeIb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJOANJIbHUK, KOHAUIUOHEP

3.2.8

[Tpaktuueckue paboTsl. M3Mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

##H#Par### AT PET ATHBIE COCTOSHUWSA BEILIECBA. ®A30BBIE




INEPEXO/IbI

3.3.1

[TapoobOpa3zoBanue u koHneHcanms. Vcnapenue
u KUIICHHUE. VY nenpHas TEINIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl

KHUIICHUA OT JaBJICHUA

3.3.2

AOCOIIOTHAE ¥ OTHOCUTENbHAd BJIAXKHOCTH

BO31yxa. HacelmeHHbIi nap

3.3.3

TBépnoe teno. Kpucramimueckue u amopdHbie
Tena. AHU3OTPONUS CBOWCTB KPHUCTAJUIOB.
Kunkue KPUCTAJIIIEL. CoBpeMeHHbIE

MaTepHuabl

3.34

I[InaBnenne mu KpucTtajljiu3amnus. Yneanaﬂ

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuueckue  yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTMH
IIOJIy4EHUSI COBPEMEHHBIX MATEPHAIOB, B TOM

YHUCJIC HAHOMATEPHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###HPar###OJIEKTPOCTATHUKA

41.1

OnekTpu3anus Tell. JJeKTpuyeckui 3apsia. JlBa

BHUJIA SJICKTPHUYCCKUX 3apssa10B

41.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MOJIYIIPOBOAHUKHU

4.1.3

3aKkoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaga

414

Bsaumonelicteue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpuIecKoe ToJIe. Hanpspxénnocts
JIEKTPUYECKOTO T0JIA. [TpuHuun
CYIIEPIIO3ULU Y. JInnun HaIpsHKEHHOCTH

QJICKTPHUYCCKOTO IIOJIA

4.1.6

PaGora CHUJI QJICKTPOCTATUYCCKOT'O T10JI4.




ITorennuan. Pa3HocTh IOTEHIINAIOB

HpOBOI[HI/IKI/I n JUBJICKTPUKHU B IMOCTOAHHOM

4.1.7 WIEKTPUYECKOM  moJie.  JludieKkrpuyeckas
IPOHUIIAEMOCTh
DNEeKTPOEMKOCTD. Kongencarop.
4.1.8 OneKTPOEMKOCTh  IJIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHuyeckue  ycTpoMcTBa:  3JIEKTPOCKOII,
419 JJIEKTPOMETp, DBJIEKTpPOCTaTHUeCKas 3alluTa,
o 3a3eMJICHHE D3JIEKTPONpHOOpPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTrnueckue paboTHI. Usmepenune

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHPar##H#II0CTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

Ycnosus CYIIECTBOBaHUS MOCTOSTHHOTO
3JeKTpuueckoro toka. Mcrounuku toka. Cuna

ToKa. ITocTOSIHHEIA TOK

4.2.2

Hanpspkenue. 3akon Oma st ydacTka 1enu

4.2.3

:‘)J'ICKTpI/ILICCKOC COIIPOTUBJICHUC. yI[eJ'IBHOG

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCJ’ICI[OBaTeJ'IBHoe, napauiciibHOC,

CMCHIAHHOE COCAMHCHUC ITPOBOIHHUKOB

4.2.5

Pabora snexTpuyeckoro Toka. 3akoH Jxoyns —

Jlenma

4.2.6

MomtHocTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBmkymas cuia (manee — I/AC) u
BHYTPEHHEE COMPOTHBICHHE HCTOYHHMKA TOKA.
3akon Oma jans TOJNHOM  (3aMKHYTO)

3HeKTpH‘leCKOI>'I ICIIN. KOpOTKOC 3aMbIKaHHUC

4.2.8

3HeKTpOHHa${ IMPOBOAUMOCTD TBépI[HX
MCTAJIJIOB. 3aBUCHMOCTb CONTPOTHUBJICHUA
MCETAJlJIOB oT TEMIICPATYPHI.

CBepX1mpoBOIUMOCTh




4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[MonmynpoBoaauku. CoOCTBEHHAs U MPUMECHAS
MPOBOJIMMOCThH MOJTYIPOBOAHUKOB. (CBOMCTBA

p-n nepexoaa. [ToynpoBoiHUKOBbIE TPUOOPHI

4.2.11

ONeKTpUYecKuid  TOK B DJIEKTPOJIMUTAX.
DNEeKTPOINTHYECKAs JUCCOLMALUS.

DIeKTPOIu3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBII M HECAMOCTOSTEIILHBIN
pa3psaa. PasnuuHble THIOBI CaMOCTOSITEIBLHOTO

pazpsnaa. Monnus. [1nasma

4.2.13

Texnnueckue YCTpOWCTBA:! aMIIepMeTp,
BOJBTMETP,  pEOCTaT, HUCTOYHUKH  TOKa,
3JIEKTPOHArpEBATEIbHbIE puoOoPHI,
JJIEKTPOOCBETUTEbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHBIICHUH, BAKYyMHBII U0,
TEPMHUCTOPBI u (boTOpe3ncTOpHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAHUKA

4.2.14

[IpakTuueckue paboTHI. Nzydyenune
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHHMKA TOKa U €ro
BHYTpEHHEro comnpotuBieHus. HabmoneHue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3iena

Koanposepsiemoro
3JIeMEHTa

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

##HHPar##H#MAT HUTHOE I10JIE. QJIEKTPOMATHUTHAS MHAYKIWA

4.3

43.1

Ilocrossnable MarumThel. BzaumonencTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mosie. BekTop MarHUTHOM




VHTYKLIHH. [TpuHIIMT CYIIEPIIO3ULINH.
Jlunnn wmarnuTHOM wmMHAaykuuu. Kapruna
JUHUMA  MarHUTHOM  MHAYKIUU  TOJIS

IIOCTOSAHHBIX MAaroHuToOB

MarauTHOE€ TMOJie TPOBOJHUKA C TOKOM.
Kaptuna nuHuii mosig JJIMHHOTO MPSIMOTO

IMPOBOAHMKA MW 3aMKHYTOI'O KOJbLCBOI'O

4.3.3
MPOBOJIHUKA, KATyIIKA C TOKOM. OrmbIT
Opcrena. BzanMogeiicTBre MpoOBOAHUKOB C
TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HAalIPaBJICHHUE
Cuna JlopeHiia, €€ MOJIyb U HaIlpaBIICHHE.
JIBm>keHrne  3apsHKEHHOM — 4acTHIbl B
435
OJHOPOJHOM MarHuTHOM Tioyie. Pabora
cunel Jlopenna
4.3.6 SIBneHne AneKTpOMarHUTHOM MHIYKIIUU
4.3.7 IToTok BEeKTOpa MarHUTHOW MHIYKIIUH
OJIC mnaykuuu. 3aKOH 3JIEKTPOMarHUTHOM
4.3.8
uHaykunu Papanes
BuxpeBoe anekrpuueckoe moisie. IJC
WHAYKIIUM B TPOBOJHUKE, JBUKYLIEMCS
4.3.9
MIOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM
noJe
4.3.10 [IpaBuiio Jlenna
NHayKTUBHOCT. SIBI€HME CaMOMHIYKIIMH.
43.11
OJ1C camonnayKuuu
OHeprusi MarHUTHOIO II0JIA KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE
MarHUThlI, 3JIEKTPOMArHUTHI,
4.3.14
3JIEKTPOIBUTATEIb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCcTULl, UHAYKIIMOHHAS eYb
4.3.15 [IpakTueckue paboTHI. N3y4yenune




MAarduTHOTI' O T10JIA KaTyH_IKI/I C TOKOM.
HccnenoBanue  gedicTBUA  ITOCTOSHHOI'O
MarHuTa Ha paMmKy ¢ TokoM. MccienoBanue

SABJICHUA 3JI€KTpOMaFHI/ITHOI\/JI HUHAYKIIMN

KOJIEBAHUA 1 BOJIHBI

5.1

###Part#HH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnast  cucrtema.  CBOOOIHBIC
KoneOanusi. ['apMoHHMUYeckue KoJieOaHusI.
ITepuon, wacrora, ammmuTyga u (asa

KoJe0aHuit

5.1.2

[IpyxunHHBIM MasgTHUK. MartemaTudeckui

MasTHHK

5.1.3

VYpaBHEHHE TapMOHHYECKHX KOJIeOaHUH.
Kunemarnyeckoe u JTMHAMHAYECKOE

OIHMCaHNEe KOJIe0ATENLHOIO ABHKEHHUS

5.1.4

[IpeBpaiienue SHEpPruu npu
TapMOHHYECKHUX KOJICOaHMIX. CBs3b
aAMILTATY/IbI KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUTUTyJIaMU KojeOaHuii e€

CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenpHbIi KOHTYP. CBoOogHbIe
3JIEKTPOMArHUTHBIC KoJIeOaHus B
UJCAILHOM  KOJIeOaTelbHOM  KOHTYpE.
AHANOTUST  MEXAY MEXaHWYCCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OHCPIruru B HACAIIbBHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BbiHyX/IeHHbIE MeXaHM4YecKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrinyxieHHbIe 3NIEKTPOMarHUTHbIE

KoJIeOaHusl.

5.1.8

IlepeMeHHBINT  TOK. CuHyconaanpHbIi

HCpCMGHHBIfI TOK.




5.1.9

MouHocTh [IEPEMEHHOTO TOKA.
AMIUIUTYZHOE€ U JEUCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA U HAITPSKCHUA

5.1.10

Tpaucdopmarop. IlpousBoacTso, nepenava
U TOTpeOJIeHHE NIEKTPUUECKOW DHEPrUu.
OKOJIOTUYECKHE PUCKH TPU INPOU3BOJCTBE
NIEKTPUYECKOU SHEPIHH. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

IIOBCEIHEBHOM KU3HUA

5.1.11

Texnuueckue ycrpoiicTBa: ceilcmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUHA

QJICKTponepeaavd

5.1.12

[Ipaktuueckue paboTel. MccrnemoBanue
3aBUCUMOCTH TIEPHOJIa MaJIbIX KoJieOaHUU
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. UccnenoBanue mepeMeHHOTO TOKa B
Henu M3 TMOCIeI0BaTeIbHO COEAUHEHHBIX

KOHJICHCATOPa, KaTYIIKA U PE3UCTOPa

5.2

##HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pactipoctpanenusi.  Ilepuon.  CkopocTh
pacrlpoCcTpaHeHUss U JJIMHA  BOJIHBIL.

HonepeqHHe " IIPOAO0JIbHBIC BOJIHBI

5.2.2

###Par### Muarepdepennus u audpaxius

MCXaHUMYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3BYyKa.

BricoTa Tona. TemOp 3Byka

5.2.4

SHGKTpOMaFHI/ITHLIC BOJIHBI. YcnoBus
H3JITYyUCHUA QJICKTPOMAIrHUTHBIX BOJIH.
BianMnas OpucHTAalUA BEKTOPOB E, Buvs

3HeKTpOMaI‘HI/ITHOI7I BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa QJICKTPOMAIHUTHBIX BOJIH:
OTpPAKCHUC, NPCIOMIICHUC, MOJIApU3alNs,

mudpakius, uHTeppepeHuus. CropocTh




SJICKTPOMArHUTHBIX BOJIH

5.2.6

[xana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne 3IIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMOBl paguoCBsA3UM U TEIEBUACHUS.
Pannonoxanusi. DneKTpOMarHuTHOE

3arpsAA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHu4ecKkue yCTpPOMCTBA: MY3bIKAJIbHBIE
WHCTPYMEHTBI, YIIBTPa3ByKOBas
JUAarHOCTHMKa B TEXHUKE W MEIULUHE,
panap, paxuoONpUEMHUK, TEJIEBU30D,

aHTeHHa, TeneoH, CBU-neus

5.3

#H#HPar#H#OIITUKA

531

[IpssMonMHENHOE pacIpOCTpaHEHHUE CBETA B

onxHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTPaKEHUS
cBera. [locrpoenre M300pakeHUIT B TUIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBeTa. 3akOHBI TPEIOMIICHHS
CBETa. AOGCOTIOTHBIN MoKasaTellb

IMPECIOMIICHUSA

5.3.4

[Tomoe BHyTpeHHEe oTpakenue. [IpeaenbHbIi

YTOJI IOJTHOT'O BHYTPCHHECTO OTPAXKCHHUA

5.3.5

Hucnepcust ceeta. CloXHBIA cOCTaB 0€JI0TO

cBera. LBer

5.3.6

Coluparoniue W pacceuBarolMe JIHH3BL
Tonkass ymH3a. DOKYCHOE pacCTOSHHE WU
ONTUYECKass  CWiIa  TOHKOM  JIMH3BIL.
[TocTpoenne n300pakeHH! B COOMPAIOIINX
U paccerBarIuX JnH3ax. Popmysa TOHKOU

JIMH3KI. YBCJ'II/IIIGHI/IG, JaBaeMO€ JTUH30M1

5.3.7

Hpez(enbl IMPUMECHUMOCTHU FCOMCTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdepennust  ceera.  KorepeHTHbIe




UCTOYHUKMU. Venosus HaOJIrOIEHUS
MaKCHMYMOB u MHUHHUMYMOB B
UHTePPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)33HI>IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus CBETA. Hudpakuronnas

pemérka. YcioBue HaOMIOACHUS TIIABHBIX

5.3.9 MaKCUMYMOB npu MaJeHUU
MOHOXpPOMaTHYECKOTO cBeTa Ha
TU(GPAKIMOHHYIO PEHIETKY

5.3.10 [Monsipu3anus cBera
TexHuueckue ycTpoHCTBA: OYKH, JIyHa,
doToanmnapar, NPOEKUMOHHBIA ammapar,

5311 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA,
T paKIOHHAs PeIETKa, TOISIPOU
[IpakTrnueckue paboTHI. N3mepenne

5310 nokasarenst mnpenomieHus. VccnepoBanue

CBOWCTB n300pakeHu B JUH3AX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

['panuubl  NPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [TocTynatsr TEOpUHn
OTHOCHUTEJIbHOCTH: UHBAapHUAHTHOCTD
MOJAYNsSE CKOPOCTH CBE€Ta B BaKyyMme,

MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BpPCMCHHU n COKpalICHHUEC

JUINHBI

6.3

DHeprus U UMIYJIbC CBOOOAHON YaCTHUIIBI

6.4

CBs3p Macchl € JHEpPrued M HMIIYJIBCOM
CBOOOJHONW  4YacTUIBl. DHEprus IMOKOS

CBOOOIHOM 4aCTULII

KBAHTOBAS ®U3NKA

7.1

#i#HPar##H##3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna Ilnanka cBA3UM 3HEPrUU




dorona ¢ ero wyacrtoroil. DHeprus W

UMIYJIbC (OTOHA

7.1.2

OtkpeiTie U uccienoBanue Gotodrdpdekra.

OmnbITHI AT. Cromnerosa. 3aKOHEI

dororddekra

7.1.3

VYpaBuenue DitHmTeiHa 115 poTodddexTa.

«KpacHas rpanuna» poroaddexra

7.1.4

Hasnenue cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texaudeckue ycTpoicTBa: (HOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUOI

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITE
Pezepdopna mo uccneoBaHui0 CTPOSHUS

aroma. HnaHeTapHa;I MOJCJIb aTOMa

71.2.2

[Toctynatsl bopa. N3nyuenne u
norjouieHre (OTOHOB MPH MEepPexoie aToMa
C OJTHOTO YPOBHSI DHEPTHUH Ha Apyrou. Bubl
cnekTpoB. CHeKTp ypoBHEH SHEpruu aToMa

BOJIOpOJA

7.2.3

BomaHoBrIe cBoiicTBa uYactuil. BoiHBI ne
Bporiins. KopnyckynsipHo-BOJHOBOM
nyanmu3Mm.  Judpakmus  3IeKTpOHOB  Ha

KpucTajjiax

71.2.4

CroHTaHHOEe U BbIHY>KACHHOC H3JIYUCHUC.

YcTpoiicTBO U TpUHIMIT pabOTHI J1a3epa

7.2.5

TexHuyeckue yCTpOWCTBA: CIIEKTPaJbHBIN
aHanu3 (CMEKTPOCKOI), Ja3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[lpaktuueckue  pabotel.  HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoapl HaOMIOACHUS U PErHCTPALUU

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkpbITHE  PAIUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompenencHHo  cocTaBa
paaHoaKTHBHOTO  W3nmydeHus.  CBOHCTBa
anpda-, Oera-, raMMa-m3IydeHus. Brusane

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTtkpbiTHE IIPOTOHA u HEWUTpPOHA.
Hyxnonnass monens snpa ['eitzenOGepra —
WBanenko. 3apsan sapa. MaccoBoe yucio

sanapa. 3oTonsl

7.3.4

Annda-pacna. DNIeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. INamma-
U3ITy4YeHHe. 3akoH PaZOaKTUBHOTO

pacmnana

7.3.5

OHeprus CBA3U HYKIIOHOB B szpe. SnepHble

cuibl. Jledekt Macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTE3 sAEp

7.3.7

Snepubiit peaktop. TepMosIEpHBIA CHHTES.
[IpobmeMbl ¥  TEpPCHIEKTUBBI  SACPHOMN
SHEPreTHUKU.  DKOJOTMYeCKHe  acCHeKThI

AJICPHON YHEPreTUKU

7.3.8

DJleMeHTapHbIe YaCTHUIIBI. OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aHMOHCﬁCTBHH

7.3.9

Texnudyeckue  yCTpPOWCTBA:  JIO3UMETD,
KaMepa BunbcoHa, sIepHbIi  peakTop,

aroMHas OoMm0a

7.3.10

[Tpaktuueckue pabotsl. HccrnenoBanue

TPEKOB YacTHIL (110 TOTOBBIM (hOTOTpadusiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, sipKue

3Bé3I[BI, IJIaHETHhI, UX BUIAUMOC IBUKCHUC

8.2

Conneunass cucrema. IlmaHeTel 3eMHOI




rpynmnsl. [InaHeTbI-TUraHThl U UX CIyTHUKH,
KAapJIMKOBbIE  ILIaHETbl. Manbsle — Teina

CoTHEYHOH CUCTEMBI

8.3

Comnme, ¢orochepa u  armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 38€31

8.5

3BE3/bI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJInyC, TEMIIEPATypa, UX
B3aMMOCBS3b. JlMarpamMma «CIEKTPaJbHBIN
KJIACC — CBETUMOCTH». 3BE3ABI IJIABHOU
ITOCJIEI0BATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTE) TS 3BE3.D TJIaBHOU

MOCIICA0BATCIIBHOCTHU

8.6

H#HHPar###BuyTpeHHee  cTpoeHHe  3BE3N.
CoBpeMeHHbIE MPECTaBICHUS o
NpOUCXOXKJIeHNH u sBomounu ConHua U

3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilytb — Hama [amakTuka.
CnupanbHas CTPYKTypa lanaktuxwu,
pacnpeneneHue 3BE3N, raza M IbUIM.
[Tonoxenne wu  aBwxenne CoyiHIIA B
[Namaktuke. Ilnockas w  cdepuueckas

IMOACHUCTEMBI TIamaxTuku

8.8

Tuner  ramaktuk. PamguorajakTuku U

KkBazapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmmmpenue — BceneHnom.
3akoH Xa006ma. Pas0Oeranwe rajgakTHK.
Bospact u panuyc BcenenHoi, Tteopus
bonbmoro B3peiBa. Mogens  «ropsuen

Bceenennoi». PennkroBoe usnyyenue

8.10

MacutaGHast CTpyKTypa  Bcenennoil.
Meraranaktuka. Hepeménuble mnpoOneMsl

ACTPOHOMHU




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

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBo
«IIpocsewenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. ®usuka. Mexanuka. 10 kimacc. YuuMmcs pemats 3agauu, A. M. PomaiikeBuy,
u3narenbeTBoO «Jpoday, 2007

2. ®uszuka. MonekynsapHas ¢uzuka Tepmoaunamuka. 10 kinace. Yaumces pemath
3a/1a4u

A.N. PomamikeBud, n3aaTenbcTBO «JIpoday, 2007

3. ®uszuka. Dnexkrpoaunamuka. 10-11 knacesl. Yunmcs pemats 3agaun A.N.
PomamkeBud, nzmarensctBo «JIpodax, 2007

4. JTabopaTtopHblie padoTbl Kontponbsubie padotsl @usnka 10 knacc, T.B.
ActaxoBa, u3garenbcTBo «JIumei», 2010

5. JJaboparopusie pabotel KonTponbabie padoTel ®usuka 11 xmace, T.B.

ActaxoBa, u3garenbcTBo «JIumei», 2010



6. ®usuka Tectrr 10 kmacc, yacts 1, KO.H. Cpiues, nu3narensctBo «JIumei», 2012
7. ®usuka Tectrr 10 kmacc, yacts 2, HO.H. CpiueB, u3narenscTBo «JIumei», 2012
8. ®usuka Tectrl 11 kmace, yacts 1, FO.H. Crrues, uzgarennctBo «JIueiiy, 2012

9. ®uzuka Tecthwl 11 knacc, yacts 1, HO.H. Coiues, uzgareabctBo «JIumei», 2012

N DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
MHTEPHET

YPOK.PD

2. OUITN

3. 1 cenTsa6ps.pod.

4. School-collection.edu

5. ru pedsovet.py

6. interneturok.ru

7. resh.edu.ru

8. Online Test






