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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusiMm OGPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4eHHs] (U3UKUM HAa YPOBHE CPEIHEr0 OOIIEro
o0pa30BaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
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 00yUYECHMUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromem Mupe. lLIkonpHBIN Kype PU3HKHA — CHCTEMOOOPa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHMW  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOydyaroumxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHUSL.



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. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHIMANa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3U PA3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
po0JIeM palMOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX INPEACTABICHUSIX O MNPUPOAE, TIpPaHULAX
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  Ga3oBoro ypoBHS Kypca (U3HKH — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYILIECTBIIAETCS  yYaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U [IOCTAHOBKY OIBITOB II0 IIPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISAIOIINE IPUMEHSITh U3YUYEHHbIE 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 MOACIH IS CUTyallud TPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYCCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBJICHHH M  TPOIECCOB, OMIUPHYCCKUX U
(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. TemaTHueckue KOMIUIEKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECa W CTPEMJICHUS OOYYAIOMUXCA K HAyIHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

e (opmupoBaHue mpeACTaBICHUN O poiau (DU3UKHU JJIST 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 CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYas MEXAaHHKY,
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 IIOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

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

[Ipennaraemspiii B mporpamme 1o ¢uU3MKE MepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COJEPXAHUE OBYUYEHUA

10 KIJACC

Pazgea 1. ®u3uka U MeTOAbI HAYYHOI'0 IIO3HAHUS
®usuka — Hayka o npupoxae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcmepuMeHTa W TEOpUM B IPOLECCE MO3HAHUSA IMPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUN M MporeccoB. HayuHble rumoressl.
®usnyueckrue 3aKOHbl U T€OpPUHU. ['paHUIBI MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

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



Jlemoncmpayuu
AHanoroBeie W HU(GPOBBIE HU3MEPUTEIIbHBIE MNPUOOPHI, KOMIBIOTEPHbBIC
JaTYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienne, ckOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MATEePUAIbHOM TOYKH, WX MPOCKIMH HA OCH CHUCTEMBI KOOpPAMHAT.
CiioxxeHue nepeMenieHuil U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJMHEHHOe IBIkKeHue. [ 'paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYTH U TNEpPEeMEIICHUA
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 YCKOPEHUE.

TexHu4yeckre YyCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: CHHUIAOMETP,
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 aBvkeHHMs Tejda, OPOIICHHOTO IOJA YIioM K TOPHU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOIHOTO IMaICHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIBIO OIPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY MOYTIMH, NPOUIACHHBIMM TEJIOM 3a
MIOCJICIOBATENILHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Teia, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amunes.  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.

CpaBHEHUE MacC B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

NMnynbc MatepuanbHOW TOYKM (Teja), CHUCTEMbl MaTE€PHAIBHBIX TOYEK.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOWU SHEPTHUH.

[TorennumanbHas SHEprus. [TorennmanbHas SHEPIrus yOpyro
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuWanbHass  SHeprusi Tena  BOJIU3HU
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 yCcTpoOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1a6opamophvle 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. MouiekyasipHasi pU3MKa ¥ TePMOAMHAMHMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKECHUS W
B3aMMOJICMCTBUSl YacTUl] BellecTBA. MoJelu CTpPOCHHUSI Ta3oB, KUIKOCTEU H
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

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

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHYECKOH TEOpUH HJCIbHOr0 Ta3za. AOCOJIOTHas TeMIeparypa Kak mepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbTroHa. M30mponecchl B UI€AIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
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, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

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

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrus  OJHOATOMHOTO  HWJEaJbHOrO  Ta3za.  Buasl  Terionepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3aKOHa TEPMOJMHAMHUKUA K wu3ompoiieccaM. ['padudeckas
UHTepIpeTalus paboThl rasa.

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

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwuHbL. [lukn KapHo u ero ko3g@UIHMEHT MOJIe3HOTO
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

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

Jlemoncmpayuu

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

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

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. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



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

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctaiioB. Kuakue xpucramibsl. CoBpemMeHHblE MaTtepuaibl. [lmaBienue u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUasoOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCcTpanusi KpUCTAILIOB.

Vuenuueckuii axkcnepumenm, 1abopamopmuslie pabomol

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsia.

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

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

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

TexHnueckne yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
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.

W3mepeHre 30eKTpOABMKYIIEH CHUJIbI UCTOYHMKA TOKA 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, XUMUH, TeorpadUuu U TEXHOJIOTUH.

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

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas 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: MexaHn4ecKoe BUKEHHE B >KMBOW 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, MOJISIPDHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TEJ, JKUIKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

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

Texnonozus: mpeodOpa3oBaHuE JBHKEHUN C HCIOJIH30BAaHHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTepHaoB, B TOM YHCIE€ HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoanHaAaMHUKAa
Tema 3. Macnummnoe none. I1eKmpoOMaZHUMHAA UHOYKUUA



[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYKIMU. KapThHa JMHUNA MarHuTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

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

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsIAKEHHON YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Moje. ODIESKTPOABWKYIIAS CHJIA HUHAYKIUH B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

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

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUuTHOTO TTOJIS.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. Kosied0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbIE KOJ1€0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
['apmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa U ($asza kojieOaHUM.
IIpyxuHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpailieHre SHePrun MPU rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU KojeOanusamu. @dopmymna Tomcona. 3akoH CcoXpaHEHHs
SHEPIuM B UJEaTLHOM 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. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpoOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: BJIEKTPUUYECKHI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Ha6monenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

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

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 [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepeniys. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIUIIBI paIUOCBSI3U U TeNEBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
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 oTpaxkeHus M MPETOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
peJIOMIICHHE, TOJIsIpr3aIus, 1udpakims, nHTepdepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

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

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

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

ColOuparomue # pacceWBaromue JWH3BL. ToHKas JsmH3a. DOKyCcHOE
paccTosiHUE M ONTUYEeCKas cujla TOHKOW JMH3BL. [locTpoenue wn3oOpakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JTHH3BL. YBETUYCHHE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.



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

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

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

Jlemoncmpayuu

[IpssMonuHeliHOE paclpoCTpaHEHUEe, OTPaKEHUE U TPEJIOMJICHHE CBETA.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Hab6mronenne nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'pannnpl  NpUMEHMMOCTH — KJlacCMYeCKOM  mexaHuku.  [loctynatsl
CIICLIUAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot Keanmoeoii onmuKu



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

OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dorordpdexra. YpaBHenue OitHmTeriHa A dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

JaBnenue ceeta. OnbiTel 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.

CBeTonuon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarsl bopa. M3nydeHue u MOIJIOLICHHE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyrou. Busl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpPOeHHs sifapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3TydeHUS.
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 pacraja.

DHeprusi CBs3M HYKJIOHOB B sipe. SnepHblie cuibl. Jlepekt macchl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€EP.

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

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAaOJIIOICHUS U PETUCTPALIUU 3TI€MEHTAPHBIX YACTHUII.

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, nabopamopmvie pabomoi

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

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

Bun 3Bé3gHoro Heba. Co3Be3nus, SipKkue 3BE3/bI, IUIAHETHI, UX BHIUMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTtouHuk sHepruum CoiHIA@ U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIaBHOW MOCIEN0BATEIbHOCTH. BHYyTpeHHEe CTpOeHHe
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn CoiHLa U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranmaktuku u xBazapsl. YEpHbIE ObIPBI B SApax
rajaKkTHUK.

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

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

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.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro IlyTu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOU chepax AesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUU
B (OpPMHUpPOBAHMU TPEACTABICHUA O (QUINYECKONM KapTUHE MHpaA, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4E€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, H3MEPEHUE.

Mamemamuka: peEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
POU3BOJIHBIE 3JEMEHTApHbIX (GYHKIMM, TpU3HAKA MOJ00US 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 OPTaHU3MBI.

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

l'eocpagpua: MarHuTHble TOdIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'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 MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

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

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

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 BOCTIMTAHUSA:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
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(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTIATh IETN JeATCIBHOCTH, 3allaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX TPOECKTOB B 00JACTH (PU3HKHU;

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

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pCEHICHHUS 3a7add pe3yJabTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIEHUBAThH MPUOOPETEHHBIH OIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb MPOOJIEMBI U 33a4H, TOIYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0 MHPOPMALMU PA3NIUYHBIX BHUIOB U (PopM
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,
TUTHUEHBI, pPecypcocOepeXeHus, MPaBOBBIX U  OITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

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



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IpUHUMATh LM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t 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 YHUBEPCAJbHbIE YUeOHbIE JeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha ceOs
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 LIEJISIM;

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

WCIIOJIB30BaTh NMPUEMBI pedieKCUU JJIsl OLICHKU CUTYyallud, BIOOpAa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

IpUHUMATh Ce0sl, 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
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaralonmn
c(hOpMUPOBAHHOCTb:

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

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HCXOJS W3 CBOUX
BO3MO>KHOCTEH;

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

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

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCcTO (Pu3uMKu B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHas TOYKa, MHEpIUaIbHas cHcTeMa OTcuéra, abCOMIOTHO TBEPAOE TEO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKIECHUH ), TEILIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSHMSI Ta3a B  H30Mpoleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTHsl, MOTCHIMAIbHAs YHEPTUsi, MEXaHuuecKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SBICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U SJIEKTPHUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAUYEHWS U EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHUYECKOM HSHEPruu, 3aKOH COXPAHEHUs WMITYJIbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoH, MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  ACHUCTBHS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOieMy/3agady W TUNOTE3y Yy4eOHOTro OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CIOCOO M3MEPEHHS U MCIOJIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIuUIl U TpaUKOB, JIeJIaTh BBIBOJIBI TTO PE3yJIbTaTaM HUCCIIEOBAHNUS;

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

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,
HEOoOXOMMBbIE ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JU1sl obecrieyeHus: 0€30MacHOCTH MPU OOpAaIllEHUH C MPUOOpaMH M TEXHUYECKUMHU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
TUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJCKBATHO OICHUBATh
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

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

J€MOHCTPUPOBATh Ha MPUMEpPAX POIb U MeCTOo (U3UKH B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (PU3NUYECKUX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (DM3UKH: AJIEKTPUUECKAs MPOBOJUMOCTb,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTPAKEHUE, MPEeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpPOJa, €CTeCTBEHHass W HMCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAMpsSIKEHHUE, HIEKTPHUUECKOe
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KoneOaHuil B KoJeOaTeIbHOM KOHTYpe, 3aps M Cujla ToKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3BIBAIOLINE JaHHYIO (U3MUECKYI0 BEJIUYUHY C JIPYTHMH
BEITUYMHAMU;

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



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3MYECKHE TMPOLIECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEHHA ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pasziinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

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

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEMJIONKEHHOTO OO0OPYIOBaHHUS, MPOBOJIUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

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

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHANIM3a YCJIOBHSI 33a/1a4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



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

pelIaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMpeACTaBIICHUS Y4eOHON U Hay4dHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCJIOBUSA WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TpruOopamMu U TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesaTh OOA3aHHOCTH WU
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 pa3iejioB 1 TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 0 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 0 3 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 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
3.3 5 0 0
@Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [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



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB (uudposbie)
Kourpoububie | IIpakTHyeckue
/| ¥ TeM NPorpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruauTHO€ ToJie.
11 DJIeKTpOMarHuTHas 11 2 2 brbmorexa [OK
' P https://m.edso0.ru/7f41c97c
WHTYKITHAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHudeckue u Eu6 OK
2.1 AIEKTPOMArHUTHBIC 9 1 3 nommoreka L
https://m.edsoo0.ru/7f41c97c
KoJieOaHus
MexaHHYEeCKHE 1 bubnuoreka [JOK
2.2 5 0 0
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edso0.ru/7f41c97c
23 | Onruka 13 1 4 bubmorera I[IOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 27

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

OCHOBBI cIelIMATILHOU bubnuorexa [JOK
3.1 4 0 0
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro mno pazueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM 6 1 0 bu6mmoreka [IOK



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

ONTUKH https://m.edsoo.ru/7f41c97c
42 | Crpoeime atoma 4 0 0 ]i?tlfrfsﬂll;lr?::iif 8/I§f41c97c
43 | Atowioe ipo ! 1 1 ]r?tltdfsﬂ/l;r?:cli(;? r?/lif41c97c
Hroro no pazneny 17
Paznea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHA
51 DNeMEeHTHI aCTPOHOMUU U 7 0 0 bubnuotexa [JOK
acTpoPpU3NKU https://m.edso0.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0matoriee MOBTOPEHUE 4 0 0 Et?[issH/P/I;T:(E)(I)erJIS £41c97¢
Hroro mo pazgeny 4
PezepBHOE Bpems 0
OBILEE KOJIMYECTBO 20 5 10

YACOB IIO ITPOTPAMME



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 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl

1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubnuoreka [JOK
METO/IbI TIO3HAHUS OKPYKAIOIIETO MUPa 01.09.2023 | https://m.edsoo.ru/ff0c32e2
Poxnp 1 MecTo pusuku B hopMUpOBAHUT

2 COBPEMEHHOM Ea HOM K(E I;I/IHS MHUpa, B 1 0 0 bubmorexa [IOK

P Ay P up ’ 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUIECCKOU JESITSIILHOCTH JFOACH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 0 0 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUE
[IpsimonurHelHOEe paBHOMEPHOE

4 nBrxkeHne. CKopocTh 1 1 0 0 bu6mmoreka [JOK
koopauHata.l paduyeckoe 13.09.2023 | https://m.edsoo.ru/ff0c3620
[Ipe/ICTaBJICHHUE IBUKEHUSI.

PaBHOycKOpeHHOE

5 BUKeHUe. Y ckopeHnue. CKopocTh U 1 0 0 bubmmorexa [IOK
8 ' P ~-oP 15.09.2023 | https://m.edsoo.ru/ff0c372e
KOOpJIUHATA.

CBoOonHoe nagenue Ted../[Buxenue
6 o iOM K r(fl WU30HT I/II[ 1 0 0 bubmorexa HOK
AV P 4 20.09.2023 | https://m.edsoo.ru/ff0c39cc
TOPU30HTAIIBHO.

7 JI/p Ne 4"13yuenue ABMKEHUS Tea 1 0 1

,OPOIIIEHHOTO TOPU30HTAIHHO" 22.09.2023



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

JIBr>KeHuUe Tesa 1o OKpyKHOCTH.

27.09.2023
9 JI/p Ne 1 "M3ydeHue MBMKEHUS Tela 10
OKpYXHOCTH" 29.09.2023
MarepuanbHasi Touka. 3aKOHbI
10 Hrrorona.OCHOBHOE yTBEpIKICHUE bubmorexa LHOK
04.10.2023 | https://m.edsoo.ru/ff0c3be8
MEXaHUKH.
11 Pemenue 3aga4 Ha BTOPOU 3aKOH bubnuorexa [JOK
HrrotoHa ./[BrkeHNe CBSI3aHHBIX TEJI. 06.10.2023 | https://m.edsoo.ru/ff0c3be8
bu6moreka [IOK
12 3 3axon Hylotora 11.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKoH BceMHpHOTO TsroTeHus. Cuia
13 TsoxecTH. [lepBas kocMudeckas bubmorera [IOK
13.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bu6mmoreka [IOK
14 Cuna ynpyrocti. Bec rena. 3awon Iyia. 18.10.2023 |  https://m.edsoo.ru/ff0c3el8
15 JI./P.Ne2"N3mepeHue KeCTKOCTH
MpYy>KUHBI" 20.10.2023
16 Cuna tpenus. [{BrxkeHue noj bubnuoreka [JOK
JEHCTBUEM CHIIBI TPCHHUSL. 25.10.2023 | https://m.edsoo.ru/ff0c3f76
17 JI./p.Ne3 "Uzmepenue kodpduireHra
TPEHUS CKOJIbXKEHUS" 27.10.2023
[TocTynarensHoe U BpamaTeabHOE
18 JBIKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [JOK
MowmeHnT cuibl. [lnedo cumel. YcnoBus 08.11.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tesla
19 JI./p.Ne6 "M3ydyeHue paBHOBECHS O]
JIEWCTBUEM HECKOJbKUX CHIT" 10.11.2023



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

Nmnynsc Tena. Umnynbe cuibl. 3aKoH

bubmuoreka [JOK

20 COXpaHEHHUS UMITYIIbCA. 15.11.2023 | https://m.edsoo.ru/ff0c43d6

21 Mexannueckasi padoTta . MOIIHOCTS . bubnuorexa [JOK
Kunernueckas sHeprus . 22.11.2023 | https://m.edsoo.ru/ff0c4502

29 Pabota cunbl Tsoxectu. IloTeHanbpHas bub6mmoreka [{OK
SHEPTHUS. 24.11.2023 | https://m.edsoo.ru/ff0c461a

23 PaboTa cunbl ynpyroctu 3akoH bubnuoreka [JOK
COXpaHEeHHUs YHEPTUH. 29.11.2023 | https://m.edsoo.ru/ff0c478c

24 JL./pNe5 «M3yueHue 3akoHa COXpaHEHUS
MEXaHUYECKOU IHEPTUM» 01.12.2023

25 | KpNelMexamiia 06.12.2023 l:tl’frsz/P/I;T:;;? r(allmfromm
Ocnosnsie nonoxenus MKT. Macca u

26 pasmepsl MoJsiekya.CTpoeHue bubamorera LOK
JKHTKIX, TBEPIbIX ¥ Ta300GpasHEIX Tel. 08.12.2023 | https://m.edsoo.ru/ff0c4dc2

27 Pemenue 3amau. 13.12.2023

28 WneanbHblii a3 ¥ €ro cBOiCTBA. bubnuorexa [JOK
OcHoBHoe ypaBHeHne MKT 15.12.2023 | https://m.edsoo.ru/ffOc4fde
Temnepartypa-mepa

29 ;}ieigzzﬁzzzzfxon SHEPTUH MOJIEKYIL. 90.12.2023

30 YpaBHEHHE COCTOSHUS UACATBHOTO rasa. Bu6mmorexa LIOK

22.12.2023 | https://m.edsoo.ru/ff0c511e

31 W3omnpoueccel B razax.. 97122023

39 Ananutuyeckoe u rpaduueckoe
penieHue 3a1a4 Ha U301POLIECCHI. 29.12.2023



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JI/pNe7 «JkcniepuMeHTanbHAas IPOBEPKa

33 3akoHa ['eit-JIroccakay 10.01.2024
bub6mmorexa [{OK
4 02" M "
3 Kip N oTIeKyIApHa puznKa 12.01.2024 | https://m.edsoo.ru/ff0c570e
35 Buyrpennss saeprust bubmorexa HOK
yIp pros- 17.01.2024 | https:/m.eds00.ru/ff0c5952
bu6mmoreka [IOK
P .
36 aboTa B TepMOAMHAMHKE 19.01.2024 | https://m.edsoo.ru/ff0c5c36
bubmmoreka [IOK
7 K T .
3 OITHHACCTBO TEIIIOTEL 1 CIIIOCMKOCTH 24.01.2024 | https://m.edsoo.ru/ffOc5¢c36
38 [IepBblit 3aK0H TepMoaAMHAMUKH. BTOpoit bubnuoreka [IOK
3aKOH TEPMOIHHAMHUKH. 26.01.2024 | https://m.edsoo.ru/ffOc5efc
bu6moreka [IOK
39 Msomnpoueccer 31.01.2024 | https://m.edsoo.ru/ff0c6230
40 Pemenue 3amau 02.02.2024
41 [TpunHIun neicTBUA TEMIOBBIX bu6mmoreka [JOK
neurareneit. KITJT . 07.02.2024 | https://m.edsoo.ru/ff0c600a
42 Hukn Kapno u ero KIT/1.Oxonornueckue
MPOOJIEMBI TETUIOAHEPTETUKH. 09.02.2024
bubmuoreka [JOK
43 Pemerne sazai. 14.02.2024 | https://m.edsoo.ru/ff0c6938
bubmuoreka [JOK
44 K/pNe 3 « Ocnospt TepmomHamuicin 16.02.2024 | https://m.edsoo.ru/ff0c6a50
45 [TapooGpazoBaHue U KOHJICHCALUS. bubnuoreka [IOK
Ucnapenue n kuneHue 21.02.2024 | https://m.edsoo.ru/ffOc63b6
46 AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK
BJI&YKHOCTh BO3/lyXa. HackllenHslii nap 28.02.2024 | https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teepnoe Teno. Kpucramnmueckue u
amop(dHbIe Tema. AHU30TPOIUSI CBOVCTB

bubmuoreka [JOK

47
KpHUCTaIoB. JKuiKue KpruCTalIbl. 01.03.2024 | https://m.edsoo.ru/ffOc65f0
CoBpemeHHbIE MaTepuabl
IT .
46 | Vaensuas rennora mannema BuGmorera 11K
8 ' 06.03.2024 | https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [{OK
4
9 VpaBHEHHE TErI0BOro banarca 13.03.2024 | https://m.edsoo.ru/ff0c6820
DNEKTPUYSCKUN 3aps]] M dJICMCHTapHBIC
50 YacTUILL. 3aKOH COXPAaHEHUS bubmorexa LOK
Tt p 15.03.2024 | https://m.edsoo.ru/ffOc6bcc
3IEKTpUYECKOTO 3apsaa.3akoH KymoHa.
bu6moreka [IOK
1 P .
> CHICHHE 3314 20.03.2024 | https://m.edsoo.ru/ff0c6ced
DnekTpuyeckoe noJie. Hanpsok€HHOCTH
52 3ieKTpruyeckoro nois. [IpuHimn bubmorexa [IOK
P . puHt 22.03.2024 | https://m.edsoo.ru/ffOc6df2
CYIEPIIO3HUIINH TTOJICH.
bu6mmoreka [JOK
53 Pemenne saziai. 03.04.2024 | https://m.edsoo.ru/ff0c6bcc
54 PaboTa anekTpuyeckoro moJs 1o bubnunoreka [JOK
TepeMEIIESHHUIO 3apsa. 05.04.2024 | https://m.edsoo.ru/ffOc6f00
6
55 x: e:)Kr:eT H;:;;flj [ToreHnman u pa3HOCTh bubmnorexa [IOK
DAKTEP ' i P 10.04.2024 | https://m.edsoo.ru/ff0c7126
IIOTEHIAAIOB.
DNEeKTPOEMKOCTh
56 Kounaencatopsr. EMKOCTD U SHEPTHS bubmnorexa [IOK
' g prl. p 12.04.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpA.
57 [TpuHIMT NECTBUSA U IPUMEHEHNE



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOH/ICHCAaTOPOB, KOMTUPOBAIBLHOTO
anmapara, CTpyWHOIro IpUHTEpa.
DNeKTpOoCTaTUYECKas 3alluTa.
3azemiieHHE IEKTPOIIPUOOPOB.

17.04.2024

58 K/p Ne 4 "Onekrpocraruka”
Onexkrpuyeckui Tok. Cuia Toka. 3aKkoH
Owma 15 yyactka
59 uenu.ConpoTHBIEHNHE. DIEKTPUUECKHE
uenu.llocnenoBarensHoe U 17.04.2024
napajuiesIbHOE COSAMHCHIE
TTPOBOTHUKOB.
JI/ p Ne 8 «M3yuenue
60 MOCJIEIOBATEIILHOTO U TTApaJLUICITLHOTO bubmorexa LOK
19.04.2024 | https://m.edsoo.ru/ff0c74f0
COEJIMHEHUS MPOBOIHUKOBY»
PaGoTta 1 MOILTHOCTB ANIEKTPUUECKOTO
61 TOKa. DIIEKTPUUECKHE MPUOOPHI U bubnuoreka [IOK
YCTPOUCTBA M KX TTPAKTUUYECKOE 24.04.2024 | https://m.edsoo.ru/ffOc7838
MIPUMEHEHHE.
62 DIeKTpoABMKYIIas cuiia.3akoH Oma bubnunoreka [JOK
JUTSL IOJIHOM LETIH. 26.04.2024 | https://m.edsoo.ru/ffOc7ae0
JL./p.Ne 9 " Usmepenne DJIC ncrounnka
63 TOKa U €r0 BHYTPEHHET0 COMPOTHUBIICHUS Bu6mmorexa LIOK
" 03.05.2024 | https://m.edsoo.ru/ff0c8c56
bubmuoreka [JOK
64 K /p Ne 5 «3akoHBI MOCTOSTHHOTO TOKA. » 08.05.2024 | https://m.edsoo.ru/ff0c8ada
DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
65 METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS 10.05.2024

MCTAJUIOB OT TCMIICPATYPHI.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a

CBepXmpoBOIUMOCTh

66

DNEKTPUUECKUU TOK B BaKyyMe.
CBoucTBa AIIEKTPOHHBIX
MIy4KOB.DJIEKTPUYECKUH TOK B ra3ax.
CaMmocToATENbHBIN 1
HECaMOCTOSITEIbHBIN pa3psaa. MoJHus.
IInasma

15.05.2024

67

[TonynpoBoAHUKH, UX COOCTBEHHASI U

MpUMecHast MpoBoAUMOcTh. CBOMCTBA
p—n-nepexoaa. IlomynpoBoTHUKOBBIE
puOOPHI

17.05.2024

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

68

DIEKTPUYECKUH TOK B PACTBOpaXxX U
pacriaBax 3J€KTPOJIMTOB.
ONEKTPOIUTHYECKAs JUCCOLUAIU.
DIIEKTPOJIN3

22.05.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3anMoaeiicTBre. MarautHoe nose. Bektop 1 0 0 bubnuorexa [JOK
MAarHUTHON UHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHTYKITHHA
9 MarnutHoe mojie .MarauTHas 1 0 0 bu6moreka [IOK
unaykuus.[Ipasuno 6ypaBuuka. https://m.edsoo.ru/ff0c98fe
3 JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOJIHUK C 1 0 1 bubmuorexa [JOK
tokoMm. Cuita Ammnepa. [TpaBuiio 1eBoi pyku. https://m.edsoo.ru/ff0c9ac0
4 JlaGopaTtopnast paboraNel «Habmronenue 1 0 1 bubnuoreka [IOK
NEUCTBUSI MAarHUTHOTO MOJIST HAa C TOK) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
5 JIBAK ¢S 3apsDKEeHHYIo yactuny. Cria 1 0 0 bubmnorexa [TOK
ST P S0 4 https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwbl Jlopenia
6 K/p Nel "MarnutHoe noje" 1 1 0
DOnexTpoMarHuTHast UHAYKIus. [ToTok
7 BEKTOpa MarHuTHOW nuaykuuu. J/C 1 0 0
WHIYKIHUU. 3aKOH 3IEKTPOMArHUTHOM
unaykuuu Papanes
3 JIaGopatopHas pabota «VccienoBanue 1 0 1 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMH https://m.edsoo.ru/ff0cal50
9 NHnykTUBHOCTD. SIBJIEHME CAMOMHAYKIIHH. 1 0 0 bu6mmoreka [JOK

O/1C camOoMHIYKIIMK. DHEPrUsl MArHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JId KaTYIIKHU C TOKOM. 9JI€KTpOMaFHI/ITHOG
I10JIC

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, JIEKTPOMAarHUTHI,

10 3JIEKTPOJIBUTATENb, YCKOPUTETU

3JIEeMEHTaPHBIX YaCTHUIl, UHIYKIIMOHHAS [1€Yb
bubmmoreka [{OK

11 K/p Ne2 « DnexkrpomarHuTHast MHIYKIHS httos://m. edsoo.ru/ffocads8
CB00OOHBIE MEXaHUYECKHE KOJICOaHUSI.

12 MaraMaTr4ecKnii 1 NpyKUHHBIN bubnuoreka [JOK
MasTHUKU. [ apMOHUYECKHE KOJIeOaHUsI. https://m.edsoo.ru/ff0caf06
VYpaBHEHHE TapMOHHYECKUX KOJICOaHUH.

JI. p.Ne 3«I3mepenue yckopeHus

13 CBOOOIHOTO ITaJ€HUS C IIOMOIIIBIO
MaTeMaTH4eCKOro MasiTHUKA."

[IpeBpamenus sueprun.lIpencrasienue o

14 3aTyxaronmx Kojaebanusx. BelHyX1eHHbBIS bubmorexa IOK

https://m.edsoo.ru/ff0cbb86
MexaHuuyeckue kosuebanus. Pezonanc.
Konebarenpabir KoHTYp. CBOOOIHBIC

15 AIEKTPOMArHUTHBIC KOJICOAHHS B HI€aIbHOM bubnuoreka [JOK
KoJieOaTeIbHOM KOHTYpE. BRIHYXICHHBIE https://m.edsoo.ru/ff0cb820
AIEKTPOMArHUTHBIE KOJICOAHNUS.

YpaBHEeHHE ONUCHIBAIIEE MPOIIECCHI B

16 KoJiebaTeIbHOM KOHTYpe. 3aKOH COXpaHEHUS bubnnoreka [JOK
SHEPrUM B UACaTHHOM KOJIeOaTeTbHOM https://m.edsoo.ru/ffOch9c4
koHType.@opmyna Tomcona.

[IepemennbId TOK. CHHYCOMAANBHBIA
17 neII))eMeHHLH/fTOK. MOHL};-IOCTI: IIEPEMEHHOTO bubmorexa LIOK

TOKa. AMIIIUTYJTHOE U AEUCTBYIOLIEE

https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34

3HAYCHUC CUJIbI TOKA U HAIIPS?KCHUA

18

Tpancdopmarop.l'enepaTop nepemMeHHOTO
Toka. [Ipou3BonacTBO, Nepenava u
noTpeOIeHNE dIEKTPUIECKON SHEPTHH

19

YCTpoKCTBO M MPAKTUUECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, JIMHUI

AJeKTporepead. IKOJOTUUECKUE PUCKH TTPU
MPOU3BOJCTBE IEKTpo3HEeprun. KynbTypa
HCMOJIb30BAHMS AJIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HH.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

K/p Ne3 "Mexanuveckue u
AJIEKTPOMArHUTHBIC KOJeOanus"

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacnpoCTpaHeHus U AJUHA BOJHBI.
[Tonepeunsie U MpoI0IbHBIE

BOJIHBL. YpaBHEHHE OeryIieil BOJTHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTBH 3BYKa.
Bricora Tona. TemMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

BHeKTpOMarHI/ITHHC
BOJ'IHLI.BKCHCpI/IMCHTaJIbHOC 06Hapy>KeHHe
QJICKTPOMArduTHLIX BOJIH. IIxana
QJICKTPOMArHUTHBIX BOJIH

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

24

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHU.
PazBurue CpCACTB CBA3H. Pannonokanms

25

Pemenue 3amau «Konebanus v BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMOIMHENHOE pacIIpOCTPAHEHUE CBETA B
OJHOPOJHOM cpefie. ToueuHblii HCTOYHUK

bubmuoreka [JOK

26 ceera. JIyd cBera. KopnyckynsipHO-BOJIHOBOU https://m.edsoo.ru/ff0cd350
nyanu3m.CKOpOCTh CBETa.
OTtpakeHue cBera. 3aKOHBI OTPAXKEHUSI CBETA.
27 HZIéTpOGHI/Ie n300paKeHUH B rII)JIOCKOM Bubnuorexa LIOK
https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienne ceera. [lonHOE BHyTpeHHEE
28 oTpaxkenue. [IpenenbHbIW yroJ1 MoIHOTO bubmorexa HOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUSI
29 JI. p Ne 4«3mepenne nokaszaTens bubmuorexa [JOK
MIPEJOMIIEHUS CTEKIIAa» https://m.edsoo.ru/ff0cd67a
JInnzer. DopMyna TOHKOW JIMH3BI.
30 [TocTpoenne n3o00paxeHU TPU IMOMOIITH bubmorexa OK
https://m.edsoo.ru/ffOcddle
JUH3. Y BeJIMYEHUE JINH3bI.
31 JI. p Ne5 « Onpenenenre oNTUYECKON CUITBI U
(hOKYCHOTO pacTOSIHHS COOMpPAIOIIEH JTMH3BD)
32 Jlucniepcus cera.
33 HNurtepdepennus ceeta. udpakums crera. bubnuoreka [JOK
JudpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 JI. p.Ne6 " I3mepenue 1IMHbI CBETOBOM
BOJIHBL."
35 JL.p. No7 "Habmronenue uatephepeHnu u
mudpakium cBeTa."
Bune! uznyuenuin. Mcrounrku cseta. Bubl
36 Cl'I:I[(TpOB.yHI;Hepe‘{HOCTB CBETOBBIX Boni bubmmorexa [JOK
https://m.edsoo.ru/ffOcf02e
[lonspuzanus ceera
37 JL.p. Ne§ "Habmto/ieHNE CIUTONIHBIX U



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

JIMHENYaThIX CIEKTPOB"

Onrtuyeckre npuOOPHI  YCTPOHCTBA U

38
YCIIOBUS UX 0€30TMaCHOTO IPUMCHEHUS
[TocTynaTel cienuanbHON TEOPUU
OTHOCHUTEIILHOCTH. [ paHUIIBI IPUMEHUMOCTH
39 KJIaCCUUYECKOW MeXaHUKU. [ IpruHIuIn bubmorexa [IOK
P https://m.edsoo.ru/ff0cf862
OTHOCHUTeNbHOCTH DHINTeHA. [ToCTOSHCTBO
CKOPOCTH CBETA.
40 OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3aMesieHre BPEMEHHU U COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON
41 yacTullbl. CBSI3b MacChl C SHEPTUEU U bubnmorexa [IOK
Hpt. p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS TIOKOS
42 K/p Ne 4 «Ontuka. OCHOBBI CTIeIHAIBHOM bubnuoreka [IOK
TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
3apokIeHNE KBAaHTOBOW T€OpUU. DOTOHBI.
43 ®opmyna [Inanka. DHeprust U UMIYIbC Bubmmorexa [JOK
MY ’ P 4 https://m.edsoo.ru/ffOcfel6
dboToHa.
OtkpbiTHE U HccaenoBanue Ghororddexra.
P ¢ b bu6mmoreka [JOK
44 Omnpiter A. I'. CtosieroBa.3aK0oHBI
https://m.edsoo.ru/ffOcffc4
dhoTorddexra.
45 VYpaBHenue DuHIITenHA A5 PoTodPdeKTa. bubnunoreka [JOK
«Kpacnas rpanuna» porodddexra https://m.edsoo.ru/ff0d015e
46 Jasnenue ceera. Onbitel [1. H. JIeGenena. bubmuoreka [JOK
XHUMHYeCKOe JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Pewmrenue 3agau. Texauueckue yCTpoucTBa u
bu6mmoreka [JOK
47 MIPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,

(I)OTO,[[&T‘-II/IK, COJIHCYHAas 6aTape;1, CBE€TOONO

https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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48

K/p Ne5 «CsetoBbie KBaHTHI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

49

Crpoenune atoma.Mojiens aroma TomcoHa.
OmnsiThl Pesepdopna mo paccesnuto -
yactull. [InanerapHas Moaens aroma.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d091a

50

KsanToBbie nocrynarsl bopa.Monens atoma
Boji0opoaa no bopy.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

51

W3nyuenue u nornomnieHue (OTOHOB MPU
Iepexo/ie aTOMa C OJIHOTO YPOBHS SHEPTUU
Ha apyroui. Buasl criekTpos

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

52

Bonnosrle cBoHMcTBa YacTHIl. BOIHEI 1e
bpowis. KopnyckynsipHO-BOJTHOBOW
nyanu3M. CIIOHTaHHOE M BBIHY)KJIEHHOE
n3nydenune. KBanrtopas mexanuka.Jlazepel.

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

53

OTKpbITHE PATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHuio cocrasa
pPaZMoaKTUBHOTO u3My4yeHus.PannoakTuBHble
MIpEeBpALEHUS] aTOMHBIX siiep.Anbda

pacnaj. JIeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnaasl. Anb(a,0eTa u ramMMa U3ITydeHHUE U
MX CBOMCTBA..

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

54

3aK0H PaJIMOAKTUBHOTO PACIIaJia U €ro
CTATUCTUYCCKUN XapaKTeP.n30TOIIbI
CaoruicTtBa anbda-, 6era-, raMma-u3IydeHuUs.
BiusiHue panoakTUBHOCTH Ha KUBBIE
OpraHU3MBI.

55

OtkpsITHE IPOTOHA U HEWTpoHA.IIpoTOHHO-
HEHUTPOHHAs MOJIENIb CTPOEHUSI aTOMHOTO
anpa.Jledhext macc u sHEprus CBs3u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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HYKJIOHOB B 41p¢.

56

S nepHeie peakuuu. AnepHBIH pEAKTOP.
[Tpo6nembl, TepCIEKTUBEI, SKOJIOTHTICCKHE
ACIIEKThI SIAEPHOU SHEPreTUKU. BnusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPraHU3MBI.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

57

Jl/p Ne 9 "M3ydeHue TpEKOB 3apsKEHHBIX
gactul”

58

DneMeHTapHble YacTUuIlbl. OTKPBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
pETUCTpaIMK JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS.
EnuncTBO (hrznueckou KapTUHBI MHpa.

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

59

K/p Ne 6 "®uzuka aroma u aroMHoro sapa”

60

Bun 3831000 HeOa. Co3Be3nus, spKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHHE.
CoiHeyHast cucteMa

61

3akonbl Kenepa.Onpenenenue paccTostHui
1o tes1 CoTHEYHOH CUCTEMBI.

62

Crpoenune Conneunolt cucrembl.Cucrema
3ems-JlyHa.

63

IInaneTsl 3eMHOM prrIHBI.HJIaHeTBI'FI/IFaHTLI.

64

ComnHe-0mmxkaiiiias Kk Ham 38e31a. O01ue
CBEJICHUS C BHYTPCHHEE CTPOCHHUE.
ConHeyHasi akTUBHOCTbh. VICTOYHUK SHEPTUH
ConHua u 3B€31

65

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOW MOCIIEIOBATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE



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

MIPEJICTABJICHHS O IPOUCXOXKICHUU H
spostroru COJIHIA U 3BE3]T

Muneunbin [Iyte — Hama ["anakruka.
66 [Tonoxenue u nuxkenue CoaHIA B

lNamaktuke. ['anaktuku. YepHbIe ABIPHI B
sIpax rajJakTHK

Bcenennas. Pa3z6eranue ranaktuk. Teopus
67 Bosemoro B3peiBa. PenukroBoe nznydyeHue.
MeraraiakTuka

O6o06maromuit ypok. Hepemiennsie
npo6sIeMbl acTpoHOMHUU.POJIb U MeCTO
(U3HKY ¥ aCTPOHOMHH B COBPEMEHHOM

68 Hay4YHOH KapTuHe Mupa.Pois Gpusmku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM M ATHYECKOM
cdepax 1eaTenbHOCTH YelloBeKa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

10







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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA
A.E.Mapon,E.A.Mapon "Iunaktnueckne matepuansl @usuka 10knacc"Mocksa,
NznarenscTBo "poda"Beprukans 2018 T.

A.E.Mapon,E.A.Mapon "Ilunakrnueckue matepuanbl @usnka 11knacc"Mocksa,
NznarenscTBo "poda"Beprukans 2018 T.

A.B.Illatanuna "Metoanueckoe mocoone ®@usuka 11knacc"Mocksa,

NznarenscTBo "/poda"Beprukans 2018 T.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETHU
HUHTEPHET
bu6nmoreka IJOK

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






