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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
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 JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBbIE pe3yJIbTaThl OCBOCHMS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJg B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoir reorpadueri um acTpoHommei. Mcrmonp3oBaHWE M AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKU BHOCUT OCHOBHOW BKJaJA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAN HUAEH, KOTOpblE MOXXHO paccMaTpUBaThb Kak MPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanust TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJIOTHYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHUKH M TEXHOJOTHH, a Takke OO0CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTpPOEHUsS (PU3NYECKON TeOpUH, poiau (HYyHIAMEHTAIbHBIX 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 OpraHM3alldu SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00Yy4arouuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BoljeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aIoUIMMHCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A1 pacy€THBIX 3a/1ad NPHOPUTETOM SIBIISIOTCS 3aadyd C SBHO
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
0oOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SBICHWA W TIPOIECCOB B OKpYXKaromiei
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bu3MKH1 Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHusl JOKEH U3y4aThCsl B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpYIOBAaHHME [JIsi 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 IporpaMMme MO (U3MKE KIFOYEBBIX JIGMOHCTpAIUH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX 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 W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJISIMU U3yUeHHs GU3UKH B 001IeM 00pa30BaHUU SIBIISTFOTCS :

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

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIINM SIBICHUSIM;

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

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

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



puoOpeTeHHE CUCTEMBl  3HAHUU 00 o0mux  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

dopMHUpOBaHUE YMEHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OoOBbsICHEHHUS (PU3NYECKUX SBICHUU B TpUPOAE M Ui MPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpEJICIICHHS] TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HENEI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJarOITUXCS.

COJEPXAHUE OBYUYEHUA

10 KIJACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUSA
®usuka — Hayka o npupoxae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcmepuMeHTa W TEOpUM B IPOLECCE MO3HAHUSA IMPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MopenupoBanue (QuU3MUECKUX SBICHUNA M mpoueccoB. HayuHble TMIOTE3BI.
du3nyuecKkrue 3aKOHbI U TEOpUHU. |'paHUIIBI IPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.



Jlemoncmpayuu
AHanoroBeie W HUQPOBBIE U3MEPUTEIIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JaTYUKU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cuctema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOEKIUH HA OCHU CHUCTEMBI KOOpJIMHAT.
CiioxxeHue nepeMenieHuil U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJMHEHHOe IBIkKeHue. [ 'paduku
3aBUCUMOCTA KOOpPAMHAT, CKOPOCTH, YCKOPEHHS, NyTH U NEpPEeMEIICHUs
MaTepuabHON TOYKU OT BPEMEHH.

CBoOoaHOoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBommHeitHoe  nBwkeHue. [I[BUKEHUME  MaTepualibHOM  TOYKHM 1O
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHu4yeckne YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopenp cUCTEMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBaHue IBMKCHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM ITPOCTPAHCTBE.

HaGmonenne nBvkeHHs] Tejda, OPOIICHHOTO IOJA YIJOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOIHOTO IMaICHUS.

Hanpagnenne ckopocT pu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY MOYTIMH, NPOUIACHHBIMM TEJIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOrO TOPU30HTAIIBHO.

Tema 2. /lunamuka

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



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUJI MaTepUaJIbHON TOYKHU. Tperun 3akoH HploTOHA 171 MaTepUaabHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (mokosi, CKoibkeHus, kauenust). Cua tpenusi. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[locTynarenpHOE M BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

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

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TMOJIINITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE 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.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckast »Heprusi MaTepualibHOW TOYKW. Teopema 00 HW3MEHEHUU
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuWanbHass  SHeprusi Tena  BOJIU3HU
MOBEPXHOCTH 3EMJIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CHJI C W3MEHEHUEM MEXAHWYECKONW HSHEPruU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3MEHEHUEM MEXaHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep IBIKEHHS U
B3aMMOJICMCTBUSl 4acTUI] BellecTBA. MoJenu CTpOCHUsI Ta3o0B, KUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

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

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKOH TEOpUH HJCIbHOr0 Ta3za. AOCOJIOTHas TeMIeparypa Kak mepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temiepatyp KenbBuna. 1'a30Bbie 3akoHbl. YpaBHeHMe MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnuecknue YCTpOWCTBA W IMPAKTUUECKOE IPUMEHEHHE: TEPMOMETD,
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 MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBUS.

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

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
M30IIPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HU3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIOCOObI €€ u3MeHeHus. KonuuecTBo TeraoThl U pabota. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonsiTue 006 amuabaTtHOM mporecce. llepBbIi 3aKOH TEPMOJMHAMUKH.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

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

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBanus HSHEpPruM B TEIJIOBBIX MamuHax. KodpduiueHT mose3Horo
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJIOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW >HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHyTpEeHHEN SHEPTUM (TeMIIEpaTypbl) TeIa MpH TeIIonepeaaye.

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

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.



Tema 3. Acpecammusie cocmosanun eeujecmea. Dazoevle nepexoovl

[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue U kuneHue. AOCONIOTHASA U
OTHOCHUTENbHAsI BJIAXHOCTh BO3AyXa. HachleHHbIM mnap. YjaenapHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Tsépnoe Teno. Kpucrainuueckue u amopdubie Tesna. AHU30TPOIKS CBONUCTB
kpuctamioB. Kunkue kpuctamwisl. CoBpemeHHble MaTepuaibl. IlnaBienue wu
KpUCTaiM3anus. Y aenbHad Teriora miasieHus. Cyonumanus.

VYpaBHeHHE TENIOBOrO OajiaHca.

TexHuuyeckre ycTpoilcTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP M
NCUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJYUYEHHUsS] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npu mnoHM>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpaIus KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHre OTHOCUTENbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKWid 3apan. J(Ba BHIAa 3IIEKTPUYECKHUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKU M MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3iiekTpuueckoro mojs.  IIpuHuun
CYNEPHO3ULUN ANEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
TIOJIAL.

PaGora cunm  snekrpocratnueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIAEMOCTb.

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

TexHnuecknue YCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MIJICHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre Ha’IEKTPU30BAHHBIX TEI.



DIIEKTPUUYECKOE TTOJIE 3aAPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TIUIOCKOIO KOHJEHCAaTtopa OT IUION[aau
IJIACTHH, PACCTOSHUS MEXAY HUMU U TUAIEKTPUUECKON TPOHULIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3nekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YIEIbHOE COMPOTUBICHUE BEUIECCTBA.
IlocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJUHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNIEKTPOABWKYIIASI CUJIa M BHYTPEHHEE COMPOTHUBJICHUE HCTOYHHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOMW) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAas  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUid TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIMTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. (CaMOCTOSTENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKH TOKA, JJICKTPOHArpEeBATENbHBIE TPHUOOPHI,
AIEKTPOOCBETUTENBHBIC IPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA TNO/, TaThBAHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTb COMPOTUBIEHUS LWIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTIOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoe COeIMHEHUE MTPOBOHUKOB.

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



3aBUCUMOCTb COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsal U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3y4eHne CMEIIaHHOTO COEIUHEHUSI PE3UCTOPOB.

W3mepeHne 3neKTpOABMKYIIEH CUJIbl UCTOYHUKA TOKA UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmronenue anexrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kiiacce oCylIeCTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMu MAaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4yHOTO
NO3HAHUS: SBJICHUE, HAay4HbId (akT, rumoresza, (u3MUecKkass BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHHEWHas QyHKIuS,
napabosna, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe IBUKEHHE B >KMBOW Npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAs IHCCOLMALU,
raJIbBaHUKA.

l'eoepagpua: BIa)XHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUH C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOJAIIMIIHUKY, HCIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATEIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHUCJIE€ HAHOMATEPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3eMJICHHE 3IJIEKTPOIPHOOpOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.



11 KVIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHaAs UHOYKUUA

[locTtosiHHbIE ~ MarHuThl.  B3auMonencTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa JMHUN MarHuTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOAHUKA € TOkoM. KapTuHa JnHMHMN WHIYKIUU
MAarHUTHOTO MOJISI JJIMHHOTO MPSMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJTHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BeEkTOpa MarHUTHOM
WHJYKIUUA. OJEKTPOABMIKYILAST CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUXKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMATrHUTBI, J3JICKTPOJABUrATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHMXKYIIEH CUJIbI MHIAYKIIMU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CaMOUHIYKIIVH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MO KATYIIKHU C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
IMapmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa U ($asza xosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHEHUE TapMOHHUYECKUX
kosneOanuii. [IpeBpalenrie sHeprun nNpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCIbHOM KOJe0aTeTbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKUMHU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KoyieOaHusX. BoIHYX/IeHHbIE MEXaHUYECKHUEe
kosnieOanus. Pezonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4yecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

Hab6monenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu mOCHENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
VHIYKTUBHOCTH U KOHJAEHCATOPA.

Mojenb JIMHUU 3IEKTPOINIEpEaaUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.



UccnenoBanne TmEepeMEHHOr0 TOKAa B LENM W3  IOCIEI0BATEIbHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

Mexannyeckue BOJIHBI, yClOBUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacnpoCcTpaHeHus W JiuHa BOJHBL [lomepedHble W MPOJAONBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuust MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, MoJisapu3aius, Audpakius,
untepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMATHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Auppakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
mpesioMJIeHUEe, MOoJspu3anus, Tudpakius, uHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueuHbI ICTOYHHK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro ceera. L[Ber.

CoOwuparomue ©  paccewBarolue JuH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHMEe W ONTHYEecKas cuiia TOHKOM JMH3bL. [locTpoenue wn3o0pakeHUil B



coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JBYX CUH(DA3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tomapusanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(pakmoHHas peméTka, moJIpousl.

Llemoncmpayuu

[IpsmoniHEHOE pacHpOCTpPaHEHUE, OTPaKEHHUE M TPEIOMIICHUE CBETA.
Onrtrueckue mpudOopHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MIOMOUIBIO PU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeNMAIBLHON TEOPUM OTHOCUTEIBHOCTH

['paHubl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynater
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpAIllEHHE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
MTOKOSI.



Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmovt K6aHMOBON ONMUKU

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

OTtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
dororddexra. YpaBHenue DitHmreriHa ana dotosrpdexra. «KpacHas rpaHuna»
doTorddexra.

JaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YyCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenoranue 3akoHoB BHemHero ¢hoTodddexra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapuas wmognens artoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buawl
cnekTpoB. CIeKTp ypoBHEW SHEPTrUuu aroma BOA0PO/Ia.

BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMNPAKTHYECKOE IMPUMEHEHHE: CHEKTPajbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HabGnronenne nuHedyaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa

paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUS.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OtkpeiTHEe TpoTOHAa M HeWTpoHa. Hyknmonnas moxens siapa ['eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 s1€Ep.

SAnepubiii peakrop. Tepmosinepusiii cuHTe3. IIpoOieMbl W TEPCIIEKTHUBBI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAencTBUA. EQUHCTBO pu3nyecKkoi KapTUHBI MUpA.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

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

Bun 3Bé3nHoro neba. Co3Be3gusi, sSpKue 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KEHUE.

CosniHeuHas cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€N0BAaTEIbHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpeMEHHBbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CojHIa U
3BE3/. DTarbl )KM3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa00sa. PazOeranue rajgakTuk.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus



HaGmronenust HeBOOPY>KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm u  acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOW HayYHOU KapTUHE MHpA, POJib PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
¢u3znueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMHH, TeoTrpadui U TEXHOJOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJieNIeHHe TUIOIIAIN TIOCKUX PUryp u oobEma Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOWM MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMs KPUCTAJUIMUECKOW PpEMIETKU, CIEKTPATbHBIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: NUHWUMA DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTATENb, WHAYKIHOHHAS I1€4b, pajaap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



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

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTaThl OCBOCHUS yueOHOro npeamera «Dusnkay TOIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

yYMEHHUE B3aUMOJIENCTBOBATh C COLMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

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

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCyIIero Gu3nyecko HayKe;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
JEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIbHOCTbD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEHICHHS 3a1ad (U3NYECKOTO COJEp)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUS 1O (QU3UKE B MPAKTHYECKYIO 00JacTh
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 ¢ undgopmaunmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

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

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTh U UCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIYaJIbHOU
paboThI;

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

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTHUKEHHUIO: COCTaBJATH IUIAH JIEMCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
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;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATENIbHYIO NESITEbHOCTh 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 MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

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

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PEIICHUS MO MX
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 OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

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

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTb 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;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

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 HAy4YHOW KAPTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHA W
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, KUIAKOCTEHM 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 UM PABHOYCKOPEHHOE  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
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUsS, KUIIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MeXaHWYeCKass MOIINHOCTh, NPU ONKHCAaHUW TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEIWYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOIB3YEMBIX BEJIUYHH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHHBI: JICKTPUUYECCKUUN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C APYTUMH BEIMUYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUI CYNEPNO3ULIUN CHJI, HPUHIUII PABHOMPABUS HHEPLHAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MpPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHUS W HUCIOJIh30BaTh W3BECTHHIE
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TMOJYUYEHHOW 3aBHCUMOCTH (PU3MYECKHUX BEJIMYUH 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
JIEATeIIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1Ta0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOOXOIMMBIE ISl €€ pelleHHUs, MPOBOAUTH PAcUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue sIBJICHUS,

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 MOJy4aeMyr0 HHPOPMAIIHUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
7Tt o0ecredeHus: 0€30MacHOCTH TPU OOPAIEHUH ¢ TPUOOpPaAMU U TEXHUYECKHUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIbl, PANUOHAIBHO pACHpPEaeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHUPOBAHHOCTh y OOYUAIOIINXCSI 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 MOJIEICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBath (pu3ndeckue sBICHUs (MPOIECCh) U OOBICHATH X 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 JBIKYIIUWCS 3apsill, dJEKTPOMarHUTHbIE KoieOaHus u
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HCKYyCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CUjia TOKA, AJIEKTPUUYECKOE HAIPsDKEHHE, DJIEKTPUYECKOe
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUYECKOrO0 M MarHWTHOrO IOJeH, Mepuoj M YacTora
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 HCIIOJNB3YEMBIX BEIUYMH, WX OOO3HAYCHHS W EIUHUIIBI, 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, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOJIypachaaa, SHEPIrus CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUCHUE (PU3NUECKON BETUUNHBI;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEMHOTO pAacIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

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

CTPOUTh W OINKCHIBATh 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 SKCIEpUMEHTA,
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 OIIEHKH MOTPEINTHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOBI IO pe3yIbTaTaM UCCIIECI0BaHNUS,

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

pemath pacy€THBIC 3a7a4ud C SIBHO 3aJaHHON (DU3MYECKOW MOENbIO,
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
MOJIYYEHHOT'0 3HAYECHHS (PU3HUECKON BETNYUHBI;

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

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

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUA UX 0€30MACHOTO HCIOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HU;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3NKE B MMOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/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 METOART 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
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [IOK
A 7 1
) DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU httos://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE
bu6moreka [IOK
A1 4
6 Obobuaromee nosroperie https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KUIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara undponbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3y4YeHHud o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
O — .
I Hayusmae verosm rossaruna 1 BuGmrorers LIOK
¥ A 03.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXaIoIEero Mupa
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Ponb u MecTo (puzuku B
(hopMHUpPOBaHUH COBPEMEHHOM

bubmuoreka [JOK

2 HAy4YHOUH KapTHUHBI MHUpPa, B 06.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATEILHOCTH JIFOIeH
MexaHn4eckoe JBHKEHHUE.

3 OTHOCHUTEIIHFHOCTh MEXaHUYECKOTO bubmmorexa [{OK
nekeHus. [lepemernienue, CKOpOCTs, 10.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE ITPSAMONIMHENHOE bubnnorexa [JOK
NIBIDKEHUE 13.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE bubnuoreka [IOK
IBIDKEHUE 17.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoboaHOe masieHne. Y CKopeHue bu6moreka [IOK
CBOOOIHOTO ITaICHU 20.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonuHueiitHoe ABUKEHHUE.

7 JIBr>keHre MaTepuaibHON TOUKH O Bubmmorexa [IOK

24.09.2024 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
[Tpuniun oTHOCKUTENBbHOCTH [ anumnes.
8 WNHepuunanbHble CUCTEMBI OTCYETA. bubmmorexa [TOK
. 27.09.2024 | https://m.edsoo.ru/ff0c3be8
[TepBriit 3akon HproToHA
Macca tena. Cuna. [Ipuniun
9 CyHepno3uLuu cuil. Bropou 3akox bubmorexa HOK
_ 01.10.2024 | https://m.edsoo.ru/ff0c3be8
HeroToHa A MarepuaibHOU TOUKU

10 Tperun 3akoH HproToHa 11t bubnunoreka [JOK
MaTEPHUAIbHBIX TOYEK 04.10.2024 | https://m.edsoo.ru/ffoc3be8
3aKoH BCEMUpPHOTO TAroTeHus. Cua

11 TsokecTH. [lepBas kocMudeckas bubmorexa LIOK

08.10.2024 | https://m.edsoo.ru/ff0c3d00

CKOPOCTb
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Cuna ynpyroctu. 3akoH ['yka. Bec

bubmuoreka [JOK

12 Tena 11.10.2024 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosdpumment rpenust.

13 Cuna CEHpOTI/IBJIeI({bI/I(lf)[ npu IlBI/IE(GHI/II/I brbmmorexa LOK

15.10.2024 | https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH WJIH ra3e
[MoctynaTensHOE U BpalaTeIbHOE

14 JBKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bubmmoreka [IOK
MowmenT cuibl. [liredo cubl. YcnoBust 18.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynsc MmaTepralbHOM TOYKH,

15 CHUCTEMBbI MaT€PUAITbHBIX TOYECK. bubmuorexa [JOK
Nmnynbe cuitel. 3aKOH COXpaHEHUS 22.10.2024 | https://m.edsoo.ru/ff0c43d6
HUMITyJIbca. PeakTHBHOE JIBIKEHUE
PaGota 1 MOLTHOCTD CHITBI.

16 Kunernueckas sneprust bubnuoreka [IOK
MarepuaibHOI Touku. Teopema 00 25.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUu
[ToTeHnmanpHas YHEPIUs.

[ToTennmanpHas 3HEPrus 0
17 nehopMUPOBAHHOU rrl)pym?llgfzr bubmorexa HOK
05.11.2024 | https://m.edsoo.ru/ff0c461a
[ToTennmanpHas 3Heprus Teaa BOIU3u
MMOBEPXHOCTU 3eMITU
[ToTeHnManbHbIC U HETIOTEHIUAIbHBIE
cuibl. CBs3b pabOTHI

18 HEMOTEHIIUAJIbHBIX CUJI C U3MEHEHHEM bubnunoreka [JOK
MEXaHUYECKOU SHEPTUH CUCTEMBI TEIL. 08.11.2024 | https://m.edsoo.ru/ff0c478c
3aKOH COXpPaHEHUS MEXaHUUECKOU
SHEPrUu

19 JIaGoparopHas paboTa



https://m.edsoo.ru/ff0c3e18
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«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHHMYeCKOM SHEPruu
TEJla Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KI'yTa

12.11.2024

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

15.11.2024

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKOU Teopru. bpoyHOBCKOE

nsuxenue. Audpdysus

19.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABUKEHUA U
B3aUMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mojienu cTpoeHust ra3oB, KUIKOCTEH
W TBEPHBIX TEI

22.11.2024

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosiHHas ABoraapo

26.11.2024

24

TermnoBoe paBHOBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp
Lenscns

29.11.2024

25

Wneansupiii raz B MKT. OcHOBHOE
ypaBuenue MKT

03.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Knanelipona

06.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. ['a30BEIC 3aKOHBI

10.12.2024

28

JIaGoparopHas paboTa



https://m.edsoo.ru/ff0c4b74
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«HccnenoBanue 3aBUCUMOCTH MEXKTY
rapameTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a»

13.12.2024

H3omporiecchl B HI€aIbHOM ra3e u ux

bub6mmorexa [{OK

29 rpadudecKoe MmpecTaBIeHIe 17.12.2024 | https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOJTUHAMUYECKOW CUCTEMBI U

30 criocoObI e€ m3mMenenusi. Konmuectso bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH:Is 20.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO HJI€aTFHOTO
rasa

31 Buner Tenonepenaun bubmmorexa [IOK

24.12.2024 | https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTE BEIIECTBA.

32 KonundecTBo TENMIOTH mpu bubnuoreka [IOK
Terionepenave. AnuadaTHbIN 27.12.2024 | https://m.edsoo.ru/ff0c5c36
rporecc

33 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnunoreka [JOK
MIPUMEHEHHE K U30IpolieccaM 10.01.2025 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccos B

34 npupojie. Bropoii 3akoH bubmmorexa [OK

14.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpuniun nevicreus u KII1/ TermoBoit bubmuoreka [JOK
MaIIHbI 17.01.2025 | https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT[ 91.01.2025

37 DKosoruyeckue npooaemMbl
TEIUIOOHEPTETUKHI 24.01.2025
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Oo6o6maromuit ypok «MoJekymsipHast

bubmuoreka [JOK

38
¢u3uka. OCHOBBI TEPMOTUHAMUKI 28.01.2025 | https://m.edsoo.ru/ff0c6938
KonTtposnsHas paboTa o teme
39 «MonexynspHas ¢puznka. OCHOBBI brbmmorexa LOK
Y ' 31.01.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKI
40 [TapooOpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenne n kuneHne 04.02.2025 | https://m.edsoo.ru/ff0c63b6
AOcCOOTHAS U OTHOCHUTEIIbHAS
41 BJIQXKHOCTh BO3/1yXa. HachllmeHHbIN bubmiorexa HOK
map Ayxa. - 07.02.2025 | https://m.edsoo.ru/ff0c64d8
Trepnoe teno. Kpucramnmueckue u
aMmo e Tenia. AHU30TPO
42 011\3/[01?((:1");511( :Ic:annoljaﬂ X(T/Ip KI:/II/;H bubmorexa OK
P /R 11.02.2025 | https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE
MaTepPHAITBI
[TnaBieHre U KPUCTAJUTA3ALIHSL.
43 VY aenpHas TEIIOTA MJIABICHUS Bubmmorexa [IOK
8 ’ 14.02.2025 | https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmoreka [JOK
44 b% 0
PABHEHHE TCIIOBOTo bajtanca 18.02.2025 | https://m.edsoo.ru/ff0c6820
DekTpu3aius Tell. DICKTPUUCCKUN
45 3apsi. JIBa BHaa 3JIEKTPUYCCKHUX bubmotera [JOK
DA A P 21.02.2025 | https://m.edsoo.ru/ffOc6bcc
3aps0B
IIpoBOTHUKH, TUIIEKTPUKH U
46 H(I))J'I I[OBO HIfKI/I 3aK(I:H COXpaHCHUS bubmotera [JOK
YHPOBOA ’ P 25.02.2025 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumonencrsue 3apsioB. 3aKoH bubnuoreka [IOK
Kynona. ToueuHbIM 21EKTPUUECKUN 28.02.2025 | https://m.edsoo.ru/ffOc6eced
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https://m.edsoo.ru/ff0c6a50
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3apsij

48

Hanpsisk€HHOCTB JIEKTPUYECKOTrO
nons. [IpuHnyn cyneprnosunuun
3NEKTpUYECKUX nojeu. JInnun
HaNPsKEHHOCTH

04.03.2025

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3eKTpOoCTaTHIECKOTO
noud. [lorenuuan. PazHocTs
IIOTCHITNAJIOB

07.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUDJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
,ZII/ISJ'IGKTPI/ILIGCKaSI MMPOHHULIAEMOCTD

11.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnekrpoeéMkocTb. KoHnteHcaTop

14.03.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIeHCAaTOpa. DHEPrus 3apsyKeHHOTO
KOHJIeHCcaTopa

18.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota "3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

21.03.2025

54

[TpunIMn neicTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.
DJIEKTpOCTaTUUECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOpOB

01.04.2025

55

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cyuectBoBaHus. [IocTOsIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma Juist
ydacTka [enu

04.04.2025



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

56

[MocnenoBarenbHOE, MapajliebHOE,
CMEIIAHHOE COCTMHECHUE
IPOBOIHUKOB. JIabopaTtopHas paboTa
«M3ydeHue cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

08.04.2025

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

11.04.2025

bubmmorexa [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Jui OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

15.04.2025

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

59

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJJIOB. 3aBUCUMOCTb
COIIPOTUBIICHUS METAJIJIOB OT
TeMriepaTypbl. CBEpXIpOBOIMMOCTh

18.04.2025

60

DIIEKTPUYECKUHU TOK B BAKyyMe.
CBoMCTBA JIEKTPOHHBIX ITYYKOB

22.04.2025

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHast MPoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBOAHUKOBBIE TPUOOPHI

25.04.2025

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

62

ONEKTpUUYECKUU TOK B PACTBOPAX U
pacraBax 3J€KTPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLUALU.
DneKTpoan3

29.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

aﬂeKTpI/I‘leCKI/II/IV TOK B rasax.
CaMOCTOSITEIbHBIN U
HECaMOCTOSATEIbHBIN paspsna.

02.05.2025

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
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Monnus. [Inazma
DnexkTpuueckue npudopsl u
64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npumMeHenue. [IpaBuina TeXHUKH 06.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH
65 O06o0marmuii ypok 1 bubmmoreka [JOK
«DIEKTPOIMHAMUKAY» 13.05.2025 | https://m.edsoo.ru/ff0c88be
KonTponsnas pabora no teme
«Qnexrpocraruka. [locTossHHBIN
66 aneKkTpuueckuii Tok. Toku B 1 1 bubmuorexa [JOK
pa3nuaHbBIX cpenax» /Beepoccuiickas 16.05.2025 | https://m.edsoo.ru/ff0c8a8a
MpoBepoYHas paboTa MPH MPOBEICHUN
Ha OyMa)>KHOM HOCHUTEJIe
67 Pe3epBubliil ypok. KonTposibHas 1 1 bubnuoreka [IOK
pabora o Teme "IneKTpoIuHaMHKa" 20.05.2025 | https://m.edsoo.ru/ffOc8c56
68 PesepBubIit ypok. O600maromui ypok 1 bubnuoreka [JOK
o temaM 10 kitacca 23.05.2025 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 4
[TPOTPAMME
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara undponbie
Tema ypoka Konrpoabusie | IIpakruueckue
n/n Beero H3ydyeHHusi | o0pa3oBaTesIbHbIE
padoTsI padoThI
pecypcsl
1 [TocTostHHBIE MarHUTHI U UX 1 bubnuoreka [JOK
B3auMoeiicTBue. MarauTHoOE I0JI€E. https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

Bexrop marHuTHOM MHAYKIMH. JIMHUM
MAarHUTHON UHAYKIIUH

MarauTHO€ 1oJie MPOBOJIHUKA C
TokoM. OmbIT DpcTeaa.
B3anmopnericTBue mpoBOJHUKOB C
TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHnas pabota «3yuenue
MardvTHOI'O ITOJIA KaTylIKU C TOKOM)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JleicTBue MarHMTHOTO TOJIA Ha
MPOBOJHUK ¢ TokoM. Cuita Amnepa.
JlaGopaTtopHnast pabota
«HccaenoBanue NefcTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBue MarHMTHOTO TOJIS Ha
JBIDKYIYIOCS 3apsDKCHHYIO YacTHITY.
Cuna Jlopenma. PaGoTa critbt
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHas HHAYKIus. [lotok
BEKTOpa MarHUTHOW uHAYKIuu. IJ1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

JlaGopaTtopHas pabota
«HMccnenoBanue siBICHUS
AJIEKTPOMArHUTHOW MH]TKIIUW)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTSB. SIBIEHUE
camonHaykuuu. DJ1C caMonHAyKIMY.
OHeprus MarHUTHOTO TOJISL KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL,
MHJYKIMOHHAs I1eYb

10

O6o06maromuii ypok «MaraHuTHoe
I10JI€C. SHGKTpOMaFHI/ITHaH HHIYKIUA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponsHas pabora o teme
«MaruuTtHoOe 1noe.
BJ'IGKTPOMaFHI/ITHaH HUHAYKOHS

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KosjeOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBparnienue s3uepruu

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTHA U MacChl TPy3a»

14

Konebarenpabir kKoHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJICOAHUs B
UjeaIbHOM KOJIeOaTeIbHOM KOHTYPE.
AHaorust M1y MEXaHUIECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUH B UICAILHOM
Kosie0aTeaIbHOM KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

HpeﬂCTaBHeHI/Ie 0 3aTyXaromux
KOJICOAHUSX. BLIHy)KI[CHHBIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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MexaHuyeckue kojaebanus. Pesonanc.
BbIHYXI€HHBIE 2IEKTPOMAarHUTHHIE
KoJieOaHus

17

[lepemennbIn ToK. CHHYCOUJAJIBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICWCTBYIOLIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponssBoactso,
nepenava u norpedieHue
ANEKTPUYECKOMN SHEPTUU

19

VYCTpOoCTBO U MPAKTUUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
TeHEpaTOpa MEPEMEHHOIO TOKA,
JIMHUH 3JIEKTpoIepeaady

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPIHH B MOBCEAHEBHOU
KUZHU

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacnpoCTpaHeHUs U AJTUHA BOJHBI.
[TonepeuHsie ¥ MPOIOTbHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3ByKa. [ poMKoCTh
3ByKa. BricoTa ToHa. TemOp 3ByKa

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

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [kana
JJIEKTPOMAarHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paANOCBA3U U

24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguonoxanus
o5 KonTtponsnas padora «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssmonurHENHOE pacnpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpeje. bubnuoreka [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHnue cBera. 3aKOHbI
27 oTpaxeHus ceera. [loctpoenue bubamorexa [JOK
B https://m.edsoo.ru/ffOcd4e0
M300paK€HUH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenenbHbin bubnuoreka [IOK
YI0J1 MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUS
29 JlabopaTtopHas paborta «3mepeHue bubnuoreka [IOK
MOoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune nzobpakeHuii B
30 nuH3e. opmysa TOHKOH JIMH3BI. bubmorexa HOK
https://m.edsoo.ru/ffOcddle
VBenuueHue JIuH3bI
JlaGopaTtopHas pabota
31 «HcenenoBanue cCBOMCTB
M300paKeHUH B JINH3AX)
Jucnepcus cera. CoxXHbIA COCTaB
32 6enoro cserta. L{ger. JlaboparopHas

pabota «HabmrojeHue aucnepcuu
CBETa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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33 Wutepdepennus cera. Audpaxims bubmuorexa [IOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MPUOOPHI M YCTPOICTBA H
YCIIOBUS UX 0€30TaCHOTO IPUMCHEHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIELUAaJIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHTETHPHOCTH OJTHOBPEMEHHOCTH.
37 3ameIeHHEe BpEMEHH U COKpAIlCHHE bubnmorexa [IOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulibl. CBS3b MACChl C SHEPTUEH U Bubnmorexa [JOK
Hbl P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MoKos
KonTtponbHas padota «OnrTuka.
39 OCHOBBHI CHIEITUATBHON TEOPUH bubmorexa HOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmymna [Inanka. Jueprus bubnuoreka [JOK
U UMIyibc GPoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bubmuoreka [JOK
41 .0 A.T.
poTodppexTa. Onbrs: https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonbl portorddekra. YpaBHEHHE
42 3H‘HH1TeI(/1IiHa (Is)[(b(pOToa(b(lgeKTa Bu6mmorexa LIOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortoadpdexra
43 Jasnenue ceeta. OnbiTh [1. H. bubnuoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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JlebeneBa. XuMU4eCKOE JIEWCTBUE
cBeTa

https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoiucTsa u
MIPAKTHUYECKOE IPUMEHEHHUE:

44
¢doTosneMeHT, POTOAATIHK,
coJIHEeYHast OaTapesi, CBETOIUO,T
45 Pemenne 3amad mo reme «3J€MEHTHI bubmmoreka [{OK
KBaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcora. OTBITHI
46 Pezepdopna mo paccessHIIO 0-9aCTHII. bubmorexa HOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenp aToMa
bu6moreka [IOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomenrue GoToHOB
48 npn};lqepexone aToma oz[Hc()l;o YpOBHS bubmorexa OK
. https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl ciekTpos
BosHoBEIe cBOMCTBA YacTHIl. BOJIHEI
49 ne bpouis. KopnyckyisipHo- bubnnoreka [JOK
BOJIHOBOM nyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4CHHE
OTKphITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopra o onpeaeneHno cocraBa bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYYCHHS
CeowucTtBa anbda-, 6era-, raMmma-
51 u3nydeHus. Biausaue
PaMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
52 OTKpbITHE IPOTOHA U HEUTPOHA. bubnuorexa [IOK



https://m.edsoo.ru/ff0d04a6
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N3orombl. Anba-pacma.
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinydeHue

https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B sijIpe.
Snepueie peakuuu. AnepHbId
peaktop. [IpoGiieMsl, TePCIIEKTHBEI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS 1

PErucTpainvi 3JEMEHTAPHBIX YaCTHII.

Kpyrasiit ctonn «®yHnameHTanbHbIe
B3aUMOJEUCTBUA. EqUHCTBO
(bu3n4ecKou KapTUHBI MUpa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMH. Bun
3BE3mHOTO Heba. Co3Be3aus, pKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nBkeHue. CoJIHEUHAsI cucreMa

56

Counnne. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHBIE
MPEJCTABIECHUS O IIPOUCXOKICHUHN U
sBoounn COJTHIA U 3BE3]T

58

Muneunsid [1yrs — Hama I'anakTuka.



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

[Tonoxenue n apmxenue CoyiHLa B
lNanmakrtuke. ['anaktuku. Yepusie
JBIPBI B AJIpax rajJakTHK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie mpo06iieMbl aCTpOHOMUU

61

KontponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM B
3THYECKOH cdepax NesTeIbHOCTH
YeJloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64

O6o06maromuii ypok. Poib
(buzuveckoit Teopuu B (GopMUPOBAHUHI
MpEeACTaBICHUHN 0 PU3NUECKON
KapTUHE MHUpa

65

O6o6maromuit ypok. Mecto
(hbM3UYECKOI KapTUHBI MUPA B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
ONEeKTpOMarHuTHas NHIAYKLINS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIHaILHOM Teopun 1
OTHOCHTEIIEHOCTH
Pesepnbriii ypok. KBantoBas usuka.
bubmmoreka [{OK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3UKu
OBIIEE KOJIJMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YUEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

* ®dmsuka, 10 xracec/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H.; mon penakiueit
[TapdenTreBoii H.A. Aknmoneproe obmectBo «M3marensctBo «IIpocBenienne

METOANYECKHE MATEPHUAJIBI JISA YUUTEJIA

®usuka, 10 knace/ ¥0. A. Caypos. Knaccuueckuii kypc. Iloypounsie pa3paboTku k
yueOHuky I'. SI. Msxumesa, b. b. byxosuesa, H. H. Corckoro. AkiimonepHoe 0011ecTBO
«M3narenscTBO «IIpocBemenne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



