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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 oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yibTaTaM
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 (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mo rogamMm o0yyeHHs..

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 Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
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 DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
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
HAy4YHbII METOJI TO3HAHUS MPU BBIIIOJHEHUH MU Y4€OHBIX HCCIIEOBAaHUM.

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 MaTepual U3 BCEX Pa3AesioB (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€pUU, 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 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISAIOTCA (uU3MUeckue Teopuu (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 J1abOpaTOpHBIX 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 MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAaHUS 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 yAENSETCS PEUICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBaHusmu 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-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

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

JlaGopatopHoe o00OpynOBaHUE IJisi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTi>keHue 3TUX 1eiedl oO0ecrneynBaeTcsl pPelieHueM CIEIYIOIUX 3a/1ad B

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



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

dopMHUpOBaHUE YMEHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznueckoll MoJeNblo, 3ajady, MNOAPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBHOIO TUIAHUPOBAHUA W TPOBEICHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYUTENb JENaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COIJEP)KXAHUE OBYUYEHUSA

10 KIJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS
®usuka — Hayka o npupoxae. Hayunbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »sKkcreppuMmeHTa W TEOpUM B IIPOLECCE TMO3HAHUS IPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MogenupoBanue (QuU3MUECKUX SBJICHUN M MporeccoB. HayuHble rumoressl.
du3nyuecKkrue 3aKOHbI U TEOpUHU. |'paHUIIBI TPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B GHOpMHPOBAHUU COBPEMEHHON HAYyYHON KapTHHBI
MHPA, B MPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH.
Jlemoncmpayuu



AnanoroBele U UU(DPOBbIE HM3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBHKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOEKIHUH HA OCHU CHUCTEMBbI KOOpJHMHAT.
CiioxxeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSMOJUHEWHOEe BIkeHHe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEpPEMEIICHUA
MaTepualbHOM TOYKH OT BPEMEHH.

CBoOoaHOoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBommHeitHoe  nBWkeHue. [[BUKEHUME  MaTepUalibHOM  TOYKH 1O
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YyCTpOMCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUIOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopnenp cUCTeMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM IIPOCTPAHCTBE.

HaGmonenune aBvkeHHMs Tejda, OPOIICHHOrO IOJA YIioM K TOPHU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO aICHUS.

Hanpasnenne ckopocTH npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOIO ABHKEHHUS C LIEJIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHS MEXAY MOYTSIMH, NPOUIACHHBIMM TEIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenne nBUKEHHS MaprKa B BA3KOU )KUIKOCTH.

N3yuenue nBmkeHHs Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUJI MaTepUajJIbHON TOYKU. Tperun 3akoH HploTOHA 171 MaTepuaibHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoybkeHus1, kaueHus ). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUs U cuja TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPAOIO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAINIUITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAaICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CWJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIium.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKHM (Telia), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJbCa Telld. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nedhopmupoBaHHOM  mpyxkuHbl. [loTeHuManbHass SHeprusi Tejaa  BOJM3HU
MOBEPXHOCTH 3EMJIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAJIBHBIX CHJI C W3MEHEHUEM MEXAHUYECKONW HSHEPrMU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHWEM MEXaHMYECKOW HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKECHUS W
B3aMMOJICMCTBUSl 4acTUI] BellecTBA. MoJenu CTpOCHUsI Ta3o0B, KUIKOCTEH U
TBEPBIX TNl M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojienieil. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

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

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKOH TEOpUH HAcaIbHOr0o rasza. AOCOJIOTHAsS TeMIeparypa Kak mepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemiecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 TU(Py3Un KUJIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHMS UJCAIBHOTO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

NccnenoBanne 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3yUYeHHUE. Y IeIbHas TEIJI0EMKOCTh BEIECTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW >HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
mpoOKku W3 OYTBUIKH TIOJ JCHCTBHEM CXKAaTOTO BO3/yxXa, HarpeBanwe 3¢upa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenu napoBoil TypOUHBI, IBUTaTENs BHYTPEHHETO CTOpPaHUsl, pEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAJKHOCTH BO3ayxa. HacellleHHBIM map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctaiioB. JKuakune xpucramibsl. CoBpeMeHHble Marepuanbl. [lnaBineHune u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYUYEHHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanus KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOMHMKM, OUANEKTPUKU U IOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpssk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn
CYNEPHO3ULUH HNEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmm  amekTpocratmdeckoro  moisig.  Ilorenmuman.  Pa3HocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre Ha’NEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUAIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJMHEHUE TPOBOTHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTO#) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasE ~ NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSITENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHnuecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIEpPMETD,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue BaeKTpoaBMXKyleh cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHue 3MeKTpOABMKYIIEH CHUJIbI UCTOYHUMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kiiacce oCylIeCTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHMH, JHHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

buonoeusa: MexaHn4ecKkoe JBWKEHHE B >KMBOHM Npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPHABIX TEJN, JKUIKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoanHaMHUKAa
Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUS



[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHuTHOM MHAYKUMU. KapThHa IMHWUNA MarHuTHOU
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMKYIAS CHJIA HWHIAYKIUUA. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJABUrATENIb, YCKOPUTEIN SIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM T1OJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
['apmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa U ($asza kojieOaHUM.
IIpyXvHHBIN MasATHUK. MareMaTU4eCKUM MasATHUK. YpPaBHEHHE TAPMOHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTPOMArHuTHIMU KojieOanusamu. @dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JACHCTBYIOIEE 3HAUYCHUE CHUJIBI TOKa U
HaIPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU NPU IMPOU3BOJCTBE 3JIEKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHCTEMBbI (MPYXKUHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Ipy3a.

UccnenoBanne TmepeMEHHOr0 TOKAa B LENM W3  IOCIEIOBATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



Mexannyeckue BOJIHBI, yClOBUs pacnpocTpaHeHnus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepeuHble W NOpPOJOIBHBIE BOJHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus BekropoB E, B, V B anexkrpomaruutHoit BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIkana >1M€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBA3U U TeNeBUACHU. Paguonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
peJIOMJICHHE, OJIsIpr3aus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyd cera. ToueyHbld HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MMPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosiHUE M ONTUYEeCKas cujla TOHKOW JMH3BL. [locTpoenue wn3oOpakeHuil B
coOuparommMx U paccenBaromux JuH3ax. GopMyna TOHKOW JMH3BL. YBEIUYEHUE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuvonHas pemérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpOCKoOTIa, TeJIECKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'pannnpl  NpUMEHMMOCTH — KJlacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIUAJIbHOW TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBs13b Macchl C SHEPrUEd U UMITYJIbCOM PENSTUBUCTCKON YaCTUIIbI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoi ONMuUKU



®otonbl. Dopmyna [lnanka cBs3u s3HEpruu PoToOHA C €r0 YaCTOTOM. DHEprus
U UMITyJIbC (pOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dorordpdexra. YpaBHenue ODiHmTeriHa g dotodrddekra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
doTonaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

Cseroauos.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarel bopa. M3nydeHue M mOIJIONIEHUE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOCTBA M MPAKTHUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoprbsie pabomol

HaGmonenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHUS.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeulTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.



Anbda-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoaKTUBHOTO pacaia.

DHeprusi CBsI3M HYKJIOHOB B sipe. A nepHbie cuiibl. JledexT maccsl snapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€EP.

Anepnsiii peaktop. Tepmosnepubiit cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOIINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé€3aHoro neba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTtouHuk sHepruum CoiHIA@ U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn CoiHLa U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunbiii I[lyts — Hama I'amaktuka. [lonmoxxenue u aBwkenue CosiHIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmakruku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménupie mpoOaeMbl aCTpPOHOMUH.

Vuenuueckue nabnooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONPEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJIyIIapus U IPKUE 3BE3IBL.

HaGmonenus B Teneckon Jlynsl, ianet, Mneunoro Ilytu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOU chepax AesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOUH KapTHHE MHpPA, pOJib (PU3HUECKON TEOpUun
B (OpMHpPOBAHMU TpEACTAaBICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENh, U3MEPEHUE.

Mamemamuka: peEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
OIpeieJICHHUE MIIOAAN IIOCKUX GUryp u o0béma Tel.

buonoeus: »nexTpuueckue SBICHUS B JKUBOM IpHpone, KojieOaTelbHbIE
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHBIHN
aHasus.

l'eocpagpua: MarHuTHble TOdIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSACEHUH.

Texnonozua: JAHUM DIEKTPONEpENad, TIEHEPAaTOp IEPEMEHHOIO TOKa,
AJIIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PAIAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTECIIBHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOT0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEpPECAX TPa)KIaHCKOTrO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3HKOM U TEXHUKOH, YMEHHE COBEpPILIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(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 HKOJOIMYECKOW HaIlpaBIECHHOCTH 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  (UBMKUM  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajanu3a MMEIONTUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUAX PEajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



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

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €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 €€ peHIeHHs, HaXOJWTh apryMEHTBI s JO0Ka3aTelbCTBa
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 (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
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 PEAMETHBIX 00JacTeil;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IOMCK, AaHAJIU3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallud UM CMST4aTh
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid € YYETOM MHEHHMH YYaCTHHUKOB, OOCYXKAAaTh pPE3yJbTaThl
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, IPAKTUYECKON 3HAUUMOCTH;

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

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO NIESTENIBHOCTh B 00JacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMA B 00JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO NPUHUMATh pEIICHUS MO HUX
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;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIUOKH.

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

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTDH IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

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

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
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  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTALIM3AIUs, 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 MEXaHUYECKOE JIBI)KCHUE, UCIOJb3Yysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUl CMBICT HCIOJIb3YEeMbIX BEIWUYMH, UX OO0O3HAUCHUS] U E€UHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUUYECKOTO JBMIKEHUSI MOJIEKYJI, CpPeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCIOJNB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

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

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl U SBICHUS, UCTONB3Yya (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIb30BaTh U3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIWYHH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JaOOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (HU3MYECKYI0 MOJI€Nb, BBIACIATh (pU3MUYecKue BETUYUHBI U (HOpMYIIHI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3uvecKue SIBICHUS;

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, KPUTUYECKH aHATTM3UPOBATH MOJTYy4aeMyI0 HH(OPMAITHUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1sl obecrieyeHus: 0€30MaCHOCTU MPU OOpaIlleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIbl, PANUOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHPOBAHHOCTD 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
¢u3ndIecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBarh (pu3nUeckue sBICHUS (MPOIECChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIHUMCS 3apsill, AJIEKTPOMarHUTHbIE KoyieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHass U HMCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIIEKTPOMArHUTHBIC SIBICHUSI (MPOIECChI), HMCHONB3Ys (U3MUECKHE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKU, SHEPTUs 3JIEKTPUUECKOrO0 M MAarHUTHOTO IOJIeH, MEpPHOj U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIOJIb3YeMbIX BEIUYHH, WX OO0O3HAUYCHWS W EIWHUIIBI, 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, YHEPTUs U UMIYJIbC (POTOHA, MEPUOJ NOJIypacaaa, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKOM BEJIMYNHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHENHOTO pacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUs MaccOBOro uucia, nocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHa;

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

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUIOTE3y Y4YeOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METOJIbI OLIEHKH MOTPENTHOCTEN U3MEPCHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM UCCIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemarh pacy€THBIC 3a7a4d C SIBHO 3aJlaHHON (DU3UYECKOW MOJIETIBIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJIUYUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETAILIMU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUSI B MOBCEAHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON >KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B Tpymme C BBINOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pPOJEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH 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 pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1 1
DUEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 1 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne i/mm P Konrpoabnsie | IlpakTuueckue (mipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ 1oJie. DJIEeKTpOMarH|uTHas 11 1 3 bubnuoreka [JOK
' UHYKIMS https://m.edsoo.ru/7f41c97¢c
Utoro mno pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHA4YeCKHE U SIIEKTPOMArHUTHBIE bubnnoreka [JOK
2.1 9 1
KoJie0aHUs https://m.edsoo.ru/7f41c97c
MexaHuvecKkue 1 3JIeKTPOMarHuTHbIE bubnunoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 3 bubnmuoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

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

Hroro no pazneny

24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI crienManbHOM Teopun 4 1 bubnuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 DNeMeHThl KBAHTOBOM ONTUKHU 6 httos://m. eds00.ru/7fA1ca7c
bu6moreka [IOK
4.2 4
CTpoetinie atoMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMEHOE 1pO > https://m.edso0.ru/7f41c97¢c
Hroro mo pazgeny 15
Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3NKU
bu6mmoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro mo pazgeny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
bubnuoreka [JOK
6.1 0600 4
Obodraiontee nosTopetiie https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
PeszepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

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

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

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

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

7 Z[I]:I/I)KGHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 Cuia cinpomsne:{bp(};){ npu I[BI/I)P;(CHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

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

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

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

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

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

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

23

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

24

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



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

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

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

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

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

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

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

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

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

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

57

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

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

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

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

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

JleiicTBre MarHUTHOTO MOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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nHaykuuu Papanes

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

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

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

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

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

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

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

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



https://m.edsoo.ru/ff0d0fd2
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56

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

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

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

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

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

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MHpa B 00IIeM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrif ypok. KBantoBas ¢pusuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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METOANYECKHUE MATEPHUAJIBI J1JIAA YUYUTEJIA
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