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MMOSICHUTEJIbHASA 3AITUCKA

[Iporpamma mo ¢u3mke 6a30BOTO ypOBHS Ha YPOBHE cpenHero obmero odpasoBaHus pazpaboTraHa Ha
OCHOBE TMOJIOKCHHH W TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENBHON IPOTPaMMEL,
npencraieHHEEIx B ®I'OC COO, a Taxke ¢ yduéroM QenepanbHON pabodell mporpaMMmbl BOCIIUTAHUS H
KOHIICTIIINN TpenojaBaHus y4eOHoro mpemmera «PDm3mka» B 00pa30BaTeNbHBIX OpraHU3almax Poccuiickoi
Deneparyy, peaau3yIIX OCHOBHbIE 00pa30BaTEIbHBIC TPOrPaMMBL.

Coneprxkanue MporpamMMbl 0 (U3UKE HAIPaBICHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa obOydatomuxcs 10—11 xmaccoB mpm oOydeHHH mX (U3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesiTeIbHOCTHOTO Tonxoaa. [Iporpamma mo ¢usnke coorBercTByeT TpedoBarmsM OPI'OC COO k miaHupyeMBIM
JIMYHOCTHBIM, IIPEIMETHBIM M METANPEIMETHBIM pe3yiabTaTaM O0Oy4eHHS, a TAKXKE yIHTHIBAET HEOOXOANMOCTh
peanm3aniyu MEXIPEAMETHBIX CBA3eH (M3UKH C €CTECTBCHHO-HAYYHBIMH YYEOHBIMH IpenMeramMu. B Hei
OTIPEIETISIFOTCS. OCHOBHBIC LENMN M3Y4YeHUs] (QU3WKN Ha YPOBHE CPEOHETro oOmIero o0pa3oBaHUs, IUIAHUPYEMBbIE
PE3yNBTaThl OCBOCHHS Kypca (DM3HKH: JINYHOCTHBIC, METAPEAMETHBIC, IPEAMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢u3nKe BKIIIOYALT:

®  IUIAHHUPYEMBIE PE3yIbTAThl OCBOCHHS Kypca (DM3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE ITPEIMETHBIC

Pe3yNbTaThI IO TOaM O0yUCHHS;

® cozepxaHue yuyeOHOTO npeamMeTa «Pu3nkay» 1o rogaM o0ydeHHs.

®usnka Kak Hayka 0 Hanbosee oOMMX 3aKOHaX MPUPOJIBI, BEICTYIAs B Ka4eCTBE Y4eOHOTO MpeaMeTa B
IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJl B CUCTEMY 3HaHHH 00 okpyxatormeMm Mupe. lIkonapHBINH Kypc QU3HKH —
CHCTEeMOOOpa3yIOINii JUId eCTECTBEHHO-HAYyYHbBIX YICOHBIX MPEIMETOB, TOCKOIbKY (PM3NUECKHE 3aKOHBI JIEKAT
B OCHOBE MPOIIECCOB W SIBICHUHA, N3yJ4aeMbIX XUMHEH, Ononorueil, gpusmdeckoii reorpadueil 1 acTpOHOMHUEH.
Hcnonp3oBaHne W aKTUBHOE NPUMEHEHHWE (HU3MYECKMX 3HAHWH ONpeNenseT Xapakrep M pa3BHTHE
Pa3sHOOOpa3HbIX TEXHOJNOTHMH B c(epe 3HEPreTHKH, TPaHCIOPTa, OCBOCHHMS KOCMOCA, IIOJNydCHHUS HOBBIX
MaTepHalioB C 3a/laHHBIMHI CBOWCTBAMH U ApyruX. M3yueHue ¢u3uKH BHOCUT OCHOBHOM BKJa B (popMHupoBaHHe
€CTECTBEHHO-HaYYHOW KapTHHBI MHpa oOydarommuxcs, B (OpMHUPOBAaHWE YMEHHWH HPUMEHSTH Hay4YHBIH METOJ
TIO3HAHMS TIPH BHIIIOJHEHUN UMHU YI9EOHBIX UCCIIEJOBAaHHH.

B ocHOBy kypca (QU3MKH Ui YPOBHSI CpeIHEro oOmero oOpa3oBaHMs IOJIOKEH DA HAEH, KOTOpbIe
MOYKHO PaccMaTpuBaTh KaK MPUHIMIIBI €T0 TIOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW Kypc SIBISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJICPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3UKH, BKIIIOYAET KaK BOIIPOCHI KJIACCHYECKOM, TAaK M COBPEMEHHON (U3MKH.

Hoes ceneparuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuall Kypca GU3HKH 00beIMHEH BOKPYT (PHU3NUECKUX
Teopuil. Benymum B Kypce sBisercs (OPMHpOBAHHE IPEICTaBICHHH O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U TIOJIE.

Hoes eymanumapuszayuu. E€ peanusanusi mpeanosaraeT MCIOJIB30BaHHE TYMaHUTAapHOTO MOTEHIMAA
(¢U3MYECKOM HAyKH, OCMBICICHHE CBS3M pPa3BUTHs (HU3MKM C pPa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHUECKIMH, HDAaBCTBEHHBIMH 1 3KOJIOTHYECKUMH MPOOIIEMaMHU.

Hoes npuxknaonou nanpasnennocmu. Kypc (QU3MKK npearosiaraeT 3HAKOMCTBO C IIMPOKHM KpPyrom
TEXHUYECKHUX U TEXHOJIOTUYECKHX ITPUIIOKEHNI H3YUSHHBIX TEOPUil U 3aKOHOB.

Hoes sxonoeusayuu peanusyercsi MOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEP)KaHMS, IMOCBSIIEHHBIX
9KOJIOTUYECKHM IIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakKe
00CyXeHus TPo0IIeM panMoHAIBLHOTO NPUPOJONIONBE30BaHNUS U KOJIOTHYECKOH O€301IaCHOCTH.

CTep)XHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEJHEro oOIIero oOpa3oBaHMS SIBISIIOTCS
¢usnyeckne Teopun ((HOPMHUPOBAHUE TNPEICTABICHUH O CTPYKTYpe HOCTPOCHHMSI (PU3UUECKOH TEOpHH, POIIU
(yHIaMEHTaNbHBIX 3aKOHOB M NPUHLIUIIOB B COBPEMEHHBIX IIPEJCTaBICHHAX O NPHUPOJE, TI'paHHLAX
MIPUMEHUMOCTH TEOPUH, JJIs1 OTIMCAHNUS €CTECTBEHHO-HAYUHBIX SIBJICHUH M TIPOLIECCOB).

CucTeMHO-IeATeIbHOCTHBIM MOAX0/ B Kypce (pHU3MKM pean3yeTcs Mpex/ie BCero 3a CUET OpraHu3anuu
9KCTIEPUMEHTAIILHOM JIesITeNIbHOCTH o0ywatomuxcst. [ 6a30Boro ypoBHs Kypca (U3HKH — 3TO HCIOJIb30BaHUE
cUCTeMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIa0OPaTOPHBIX paboT, KOTOpBIE B IpOrpaMMe II0
¢u3KKe 00beIMHEHB! B OO CIIMCOK YUCHHYECKHX MPAKTUYECKHX pa0oT. BrljeneHne B yKka3aHHOM HepeyHe
1a00paTopHBIX  pabOT, MPOBOAMMBIX JJISI KOHTPOJII M OLIEHKH, OCYLIECTBISCTCS  YYaCTHUKAMH



00pa30BaTEeNFHOTO TpOIecca UCXOAS U3 0COOSHHOCTEH IITaHWPOBAaHUA M OCHamleHHus KaOwHera (msuxu. [Ipu
9TOM oOO0ecHeunBaeTCd OBJIAJCHHE OOYYAIOIMMHCS YMEHHSAMH IPOBOAWTH KOCBEHHBIE H3MEPEHHS,
UCCIIEOBAaHMS 3aBUCHMOCTEH (DM3MUECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEPKE IIPEIOKECHHBIX
THIIOTE3.
Bonbiioe BHUMaHKUE yAENseTCsl PEILICHUIO PACUETHBIX U KAUECTBEHHBIX 3a1ad. [Ipu 3ToM 11 pacu€THBIX
3a7ad TMPHOPHUTETOM SIBISIIOTCS 33/1a4d C SIBHO 3aJaHHOW (DM3MUYECKOM MOJIEINBIO, MO3BOJISAIOIINE IPHMEHSTH
N3y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zena Kypca, TaKk M WHTETPHUPYS 3HAHUS U3 Pa3HBIX
paszenoB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3a/1aHHs Ha 00BSCHEHUE MPOTEKaHN (PU3UIECKUX
SIBIICHUM M TIPOLIECCOB B OKPY’KAafOLIEH >KMW3HU, TpeOyrome BeIOOpa (U3MUYECKOM MOIENH I CHTYaluH
MIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpedoanmsamu GT'OC COO k MaTepHaIbHO-TEXHIYECKOMY O0ECIICICHUI0 YIeOHOTO
mporiecca 0a30BBIil yPOBEHb Kypca (H3UKH Ha YPOBHE CpPEIHETO OOIIET0 00pa30oBaHMS IOJDKCH H3Y4aThCS B
YCIOBUSIX TpPEIMETHOro KabmHeTa (U3WKM WIH B YCIOBHSAX WHTEIPHPOBAHHOIO KaOWHETa IPEIMETOB
€CTECTBEHHO-HAay4HOTo IUKia. B xabuneTe pusnku gommkHO OBITH HEOOXOAMMOE TaOOpPaTOPHOE 000PYAOBaHUE
JUIL  BBINIOJHEHWS YKa3aHHBIX B MporpaMMme 10 (u3nke yYCHHYECKHX MpPaKTHYECKHX paboTr u
JEMOHCTpalMOHHOE 000pyAOBaHHUE.
JleMoHCTpanoHHOEe 000pynoBaHHE (OPMUPYETCSI B COOTBETCTBHHM C TPHHIMIIOM MHHHUMAIbHON
JOCTaTOYHOCTH M OOEeCTednBacT MOCTAHOBKY IEPEUYHMCICHHBIX B IIPOrpaMMe 10 (H3MKE KIFOYEBBIX
JEMOHCTpaLUil U MCCIEAOBAHUS M3yYaeMBIX SIBICHHI M IPOLECCOB, SMIMPUUCCKUX W (YHIAMEHTAIBHBIX
3aKOHOB, MX TEXHUUECKHUX IPUMEHEHHH.
JlabopatopHoe oOopynoBaHHWE ISl YUCHHYECKMX NPAKTHYECKUX paboT ¢(opMmHpyeTcss B BHAE
TEMAaTHYECKUX KOMIUIEKTOB M OOecledynBacTCsi B pacdére OJHOTO KOMIUIEKTa HA JBYX OOYYalOIIMXCS.
TemaTndyeckne KOMIUICKTHI JTa0OpaTOPHOTO OOOPYHOBaHMS IOJDKHBI OBITH IMOCTPOEHBI Ha KOMIUICKCHOM
HCTIONIb30BAaHUN AHAJIOTOBBIX U HU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE
IUPPOBBIX JTabopaTopuii.
OCHOBHBIMH LIENISIMH U3Y4EHUs! (PU3UKH B 001IeM 00pa30BaHNU SBIISIFOTCS:
®  (dopMupoBaHHE MHTEPECA U CTPEMIICHHS 00yJaronMxcs K HAyYHOMY M3Y4CHHIO IPUPOJIBI, pa3BUTHE
UX MHTEIUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

®  Dpa3BUTHE IPEACTABICHUI O HAyYHOM METOJie MO3HaHWS W (POPMHPOBAHME HCCIEIOBATEIHCKOTO
OTHOIIECHHS K OKPY>KAIOIUM SIBICHHSIM;

®  (opMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ysbTaTa M3y4eHHS OCHOB CTPOCHHS MaTepuu M
(yHIaMEHTaIbHBIX 3aKOHOB (PHU3HKY;

®  (dopMupOBaHHE YMEHUH OOBSCHATH SBICHHUS C WCIIOJIb30BAHHEM (DM3UUECKUX 3HAHWH W HAYYHBIX
JI0Ka3aTeNbCTB;

®  (opMupOBaHHE NPEICTABICHUH O POIN (PU3UKH IS Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHH.

JocTmkeHne 3TuX 1eneid odecreunBaeTcsl pelieHneM CIEAYIOIUX 33/1a4 B MPOIIecce N3ydeHus Kypca
(U3UKK Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus:

® npHoOpeTeHne CHUCTEeMBbl 3HAHUH 00 O0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,

BKJIIOYasi MEXaHHUKY, MOJIEKYJSIPHYIO (HU3HKY, SJIEKTPOJMHAMHKY, KBAHTOBYIO (DM3HKY M 3JIEMEHTHI
acTpou3NKy;
®  (GopMupOBaHNE YMEHUI NPUMEHITh TEOPETHUECKHE 3HAHUS JUIA OOBSICHEHHUST (PU3NYECKUX SBIICHUH
B IIPUPOJIE U JUIS TIPUHSTHS NIPAKTUYECKUX PEIICHUI B TIOBCEJHEBHOM JKH3HHU;

®  OCBOEHME CIIOCOOOB pEIICHHUS! Pa3IMYHBIX 3a]ad C SIBHO 33JaHHOH (U3MYECKOH Mopenblo, 3ajad,
M0JIpa3yMEBAIOINX CaMOCTOSTENIbHOE CO3JaHnue (U3NUECKOH MOJENH, aJIeKBaTHOH YCIIOBUSM
3aj1a4M;
® jpoHMMaHHMEe (U3MYECKHX OCHOB M IPUHIMIOB JEHCTBHUS TEXHHYECKHUX YCTPOUCTB W
TEXHOJIOTMUECKHX ITPOIIECCOB, NX BIMSHHS HAa OKPY)KAIOIIYIO CPEay;

® OBJAJICHHE METOJAMHM  CaMOCTOSITCIbHOTO  IUIAHHMPOBAaHHMS W TIPOBEICHMS  (U3MUYECKHUX
SKCIIEPUMEHTOB, aHalIM3a W HWHTEpHpeTanud HHPOPMAIWK, ONIPENENICHUs IOCTOBEPHOCTH
MIOJIYYEHHOTO PEe3ysbTaTa;



® CO3JaHuE YCIOBHM M1 pPa3BUTHS YMEHMM  I[POEKTHO-UCCIIENOBATENLCKOM, TBOPYECKOM
JEATETPHOCTH.
Ha wnzydenmne ¢usukum (6a30BBId ypOBEHB) Ha YpOBHE CpeAHEro obmero oOpazoBaHWs oTBoguTcs 136
gacoB: B 10 kiacce — 68 gacoB (2 gaca B Hezenmo), B 11 kimacce — 68 gacoB (2 4aca B HeIemIo).
IMpennaraemslii B mporpamMMe 1o (U3UKE MEpEUeHb JTA0OPATOPHBIX M MPAKTHYECKUX PabOT sABIAETCA
PEKOMEHIIOBaHHBIM, YYHTEIb JAENAcT BHIOOP MPOBEACHHUS J1IaOOpPaTOPHBIX pPAadOT M OMBITOB C y4YETOM
WHIWBUIYaTbHBIX 0co0eHHOCTEN 00yJaromuxcs.



COJEPKAHUE OBYUYEHUS

10 KJIACC

Pa3gen 1. ®u3nka 1 MeTOABI HAYYHOI0 MO3HAHHUS
@usnka — Hayka o mpupone. HaydHsle METOBI TO3HAHUS OKPYXKAOMIEro Mupa. Poib sKcriepuMeHTa u
TEOPHH B MPOLECCE MTO3HAHUS MIPUPOJIBI. DKCIIEPUMEHT B (DH3HKE.
MopnenmupoBanue (U3NIECKUX SIBICHHMA H mporieccoB. HaydgHple rumore3bl. DU3MUECKHe 3aKOHBI U
Teopuu. ['paHUIBI MPUMEHUMOCTH (pU3NYECKUX 3aKOHOB. [IprHINT COOTBETCTBUSL.

Pomp m Mecto ¢um3mku B (GopMHpOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B NPAKTHICCKOH
NEeATEIILHOCTH JTIOAEH.

Lemoncmpayuu

AHaJ0TrOBBIC U ].[I/ICI)pOBLIC HU3MCPHUTCIIbHBIC HpI/I60pBI, KOMIBIOTCPHBIC NaTUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBibKeHHe. OTHOCHUTEIBLHOCTh MeXaHudeckoro paBikeHus. Cucrema oTcuéra.
TpaexTopus.

[lepememienne, CKOpOCTb (CpeOHAS CKOPOCTh, MTHOBCHHAS CKOPOCTB) M YCKOpPEHHE MaTepHalbHOM
TOYKH, X MPOSKIHUU Ha OCH CHCTEMBI KoopAnHAT. CII0OXKCHHE TIEPEeMEIICHAHN U CII0KEHIE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSMOJIMHEHHOE HBIDKEHHE. ['paduku 3aBHCHMOCTH KOOpIMHAT,
CKOpPOCTH, YCKOPSHHUS, IIyTH U TIEPEMCIICHHS MaTePHaIbHON TOUYKA OT BPEMEHH.

CBobOonHOE maeHne. Y CKOpeHHne CBOOOIHOTO MaICHUS.

KpuBonmaeitHoe nBmkeHne. J[BkeHHE MaTepHANbHOW TOYKH IO OKPYXHOCTH C IIOCTOSHHOHM 110
MOIYNIO CKOPOCTBIO. VYTJIOBas CKOpOCTh, IMHEWHas CKOpocTh. llepmony w dactoTa oOparieHus.
LenTpocTpeMuTeIbHOE YCKOPCHHE.

TexHUYECKHE YCTpOICTBA U MPAKTHIECKOE PUMEHEHHUE: CIIHIOMETpP, ABIDKCHHE CHApSAIOB, LEIHBIC U
pEeMEHHBIC TIepEeTavH.

Lemoncmpayuu

Moens cucTeMBI OTCUETA, MIDTFOCTPAINS KHHEMATHIECKAX XapaKTEePUCTHK JBUKCHUS.

[IpeoOpa3oBaHue IBIKEHUH C UCTIONB30BAaHUEM IIPOCTHIX MEXaHU3MOB.

[Nagenue Tex B BO3AYXE U B Pa3peskeHHOM IIPOCTPAHCTBE.

Habnronenue nBmkeHus Tena, OpOIICHHOTO TOJ] YTIIOM K TOPU30HTY W TOPU30HTAIBHO.

WzmepeHne yckopeHHs CBOOOTHOTO A CHHUS.

HanpasieHne cKOpOCTH PH ABHKCHHH TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3ydeHne HepaBHOMEPHOTO IBIKECHUS C TIENBIO OIIPEIeIICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY MYTSAMHU, MPOMIEHHBIMH TEJIOM 3a MOCIEAO0BaTEIbHbIE PAaBHbBIE
MIPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHUH C HAYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

W3yuenue qBuxKeHUs lIapyuKa B BI3KOU XKHUJIKOCTH.

Wzydenue nBmkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

Ipunuun otHocuTenbHocTH ["anunes. [lepselil 3akon HetoToHa. MIHepuuanbHble CUCTEMbI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuiuu cun. Bropoii 3akon HeloToHa Al MaTepuanbHOW TOUKH.
Tperuii 3akon HeloToHA A1 MaTepHanbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna Tskectu. [lepBast kocMuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunpl tpenus (mokos, ckonbxeHus, kadeHus). Cuna tpenns. Cyxoe Tpenue. Cuna TpeHHs

CKOJIBKCHUA U CHJIa TPEHUS IOKOS. KOBq)(I)I/IIII/IeHT TpeHUs. Cuna COIMPOTUBJICHUA TIpU ABUKCHUU TCJila B
KUIAKOCTH UJIK Ira3€.

HOCTyHaTe.HLHOC 1 BpallaTCJIbHOC ABUKCHUC abCOJIIOTHO TBépHOFO TCla.



MoMEHT cuiibl OTHOCUTEIBHO OCH BpalieHus. [1neuo cumbl. Y ciioBus paBHOBECUs TBEPIOTO TeNa.

TexHH4ecKHe yCTpOWCTBA M NPAKTHIECKOE NPUMEHECHHE: IONIINITHUKH, IBIKCHHE HMCKYCCTBEHHBIX
CITyTHUKOB.

Lemoncmpayuu

SIBneHNE NHEPLIMH.

CpaBHEHHE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroTona.

Wsmepenue cui.

CnosxxeHne cul.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(hOpMAaIIHH.

Heecomocts. Bec Tena npu ycKOpeHHOM NMOABEME U AICHUU.

CpaBHEHHE CUIT TPEHUS MTOKOSI, KAUEHHS M CKOJIBKCHUS.

YcnoBus paBHOBeCHsI TBEPAOTO Tena. Buasl paBHOBeCHSL.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

W3zyyenne npmxeHns Opycka 10 HaKIIOHHOHN IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIJI yNIPYTOCTH, BOSHUKAIONINX B NMPY)KWHE U PE3MHOBOM 00pasle, OT UX
neopMarum.

HccnenoBanne ycnoBuii paBHOBECHS TBEPIOTO TENa, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonvt coxpanenusn ¢ mexanuke

Nmmynsc MaTepHanbHON TOYKH (T€la), CHCTEMBl MaTepUalbHBIX TOYEK. VIMITylbC CHIIBI U U3MECHCHHE
UMITyJIbCa TeJa. 3aKOH COXpaHEeHUs UMITyJIbca. PeakTHBHOE BI)KEHHE.

Pabora cuibl. MOIITHOCTE CHIIBL.

Kunernueckas sHeprus MarepraibHOW TOUKH. Teopema 00 H3MEHEHNH KHHETHYECKOH SHEPTHH.

IMorenmmansHass sHeprus. [loTeHmmampHAsh SHeprus ynpyro AeOPMUPOBAHHON  NPY)KHUHBIL.
[NoTenuansHas SHEPTHS Tela BOIN3M MOBEPXHOCTH 3EMITH.

[NoreHnmansHple W HENMOTEHUIMANIbHBIE CHIBL. CBS3b pabOTHl HENOTEHIHAIBHBIX CHJI C U3MEHEHHEM
MEXaHWYECKON HEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHUUECKOH SHEPTHH.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHndeckue ycTpoiicTBa M NPaKTUYECKOE NPUMEHEHHE: BOJOMET, KONEp, NPYXUHHBIM IHCTOJET,
JBHKCHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTnBHOE NBIKEHHE.

[epexon MoTEeHIMATBHOM YHEPTHH B KHHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomul

N3yyenne abCOMIOTHO HEYNIPYTOTO yaapa ¢ IMOMOIIBIO JBYX OJJMHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanne cBs3M pabOThl CHIBI C H3MEHEHHEM MEXaHHMUYECKOH SHEpruM Tejla Ha MpuMepe
pacTsKEHUS PE3MHOBOIO JKI'YTa.

Pa3gen 3. Moutexyasipaas Gu3nKa U TepMOAHHAMHUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TTOJIOXKEHUS MOJIEKYJIIPHO-KHHETHUECKOM TEOPHUHU M UX ONIBITHOE 000CHOBaHue. bpoyHoBCcKOe
asmwxenue. Anpdysnsa. Xapakrep ABMKEHHS M B3aUMOJEHCTBHS YacTHIl BeIlecTBa. MOJIENIM CTPOCHUS ra3os.,
KHUIKOCTEH M TBEPIBIX TET U OOBSICHEHHWE CBOWCTB BEIECTBA HA OCHOBE 3THUX Mojenell. Macca u pasmepsl
Modekyi. KonmuectBo Bemectsa. [locrosiHaas ABoraznpo.

Tennosoe paBHOBecue. Temneparypa u e€ nsmepenue. lllkana temneparyp Llenbcus.

Mogens upeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHUECKOW TEOPHHM HJEalbHOrO
raza. AGCOIOTHAsI TeMIlepaTypa Kak Mepa cpeJHel KHHETHYECKOH SHEPTUH TETJIOBOTO ABMKEHUSI YacTHIL rasa.
Ilkana Temneparyp KenbBuna. I'asoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH [lampToHa.
W3zomporneccsl B MeaqbHOM Ta3e C IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. I'paduueckoe mpencraBieHne
H30IIPOIIECCOB: U30TEPMA, U30X0Pa, H300apa.



TexHU4ecKkue ycTpOWCTBA M MPAKTHIECKOE NPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmbITEL, OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE BeIecTBa, (oTorpagum MOJEKYN OPTaHWYEeCKHX
COEIMHEHUH.

OnpITe 0 AU GY3UH KUITKOCTEH 1 Ta30B.

Mopnenb 6pOyHOBCKOTO ABM)KEHHUS.

Mopens onbita lllTepHa.

OMBITHL, TOKA3bIBAIOLINE CYIIECTBOBAHIE MEXMOJICKYISIPHOTO B3aUMOACHCTBYSL.

Mogens, HILTIOCTPUPYIOIIAst IPUPOLY AABICHHS Ta3a Ha CTEHKH COCYAa.

OMNBITHI, WIUTIOCTPUPYIOIINE YPABHEHHE COCTOSHUS NACAIBHOTO I'a3a, H30TPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomuol

OmnpenencHnre Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUH 00bEMa KOMHATBI, NaBICHHS
U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY NapaMETPaMH COCTOSTHHS pa3pekKeHHOTO Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckas cucTeMa. BHYTpeHHsS 3HEpPTus TEPMOIMHAMUYECKOW CHCTEMBI M CIIOCOOBI e
n3MeHeHns . KoiaudecTBo TeruioTel M paboTa. BHyTpeHHSS 3HEprus OJHOATOMHOTO HIECATBHOTO Tasa. Bums
TEeIUIONepeIadi: TEIUIONPOBOJHOCTh, KOHBEKIINS, H3IIydCHUE. Y AeNbHast TeINIOEMKOCTh BemecTBa. KommuecTBo
TETUIOTHI TIPH TEIUIONEpeaaye.

Ionstre 06 agmabarHOM mporecce. IlepBbIii 3aKOH TepMOIUHAMUKH. [IpMMEHEHHe MEepBOro 3aKOHA
TEpPMOJMHAMUKH K H3omporeccaM. [ papudeckas nHTeprnperanus paboTH rasa.

Bropoii 3akoH TepMoanHamMuky. HeoOpaTuMOoCTh IporieccoB B IPHPOJIE.

Tennossle MammHbl. [IpuHIMNEI AeificTBUS TeIUTOBBIX MamuH. [IpeoOpa3oBaHUs 3HEPTHU B TETIOBBIX
MammHaxX. Kosdduument nomesHoro apeictBus TeroBoil mammHbl. ukn Kapro m ero koad¢unment
TIOJIE3HOTO IeHCTBUSL. DKOJIOTHIECKUE MPOOIIEMBI TETTIOPHEPTETHKH.

TexHn4eckue ycTpoicTBa M MPaKTHYECKOE NMPUMEHEHHE: ABHUIaTellb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOMIIbHUK, KOHIUIIHOHED.

Lemoncmpayuu

V3meHenne BHYTpEeHHEH SHEPrHM TeJla NPU COBEPUIEHHH paboThI: BBUIET NMPOOKH M3 OYTBUIKH II0J
JIEUCTBHEM C)KATOTO BO3/lyXa, HarpeBaHue 3pupa B IaTYHHOU TpyOKe IMyTEM TpeHUs (BHICOAEMOHCTPALINS).

V3meHeHne BHYTpEHHEH 3HEpTHH (TEMIIepaTyphl) Tella IpH TeIuIonepeiaye.

OmbIT N0 aMabaTHOMY PacHIMPEHHIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoit TypOWHBI, ABUTATENs] BHYTPEHHETO CrOPaHMs, PEaKTUBHOTO JBUIATEIIS.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

W3mepenne ynenbHOM TEIII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Dazosvie nepexoonvt

ITapoo6pazoBanue u koHAeHCanus. Mcnapenne u kuneHne. AGCOIIOTHAS U OTHOCHUTEbHAS BIa>KHOCTh
Bo3/1yxa. HacelmenHsli map. YaenbHas Terora napoo0Opa3oBaHus. 3aBUCHMOCTb TEMIIEPATYpbl KUIEHUS OT
JIaBIICHUSL.

TBépmoe Teno. Kpucramnmyeckne n amopdHble Tesa. AHM30TPOIHMS CBOMCTB KpucTayuloB. JKuuakue
kpuctamisl. CoBpeMeHHble Marepuansl. [lmaBneHuWe W KpUCTaM3anus. YJenbHas TEIUIOTa IUIaBJICHUS.
CyOnumarust.

YpaBHEHHE TEIUIOBOTO OajaHca.

TexHuueckue ycTpONCTBAa U IMPAKTHUYECKOE NPHUMEHEHHE: TMIPOMETP U IICUXPOMETP, KaJOpPHUMETP,
TEXHOJIOTUH MOJyYEHHUs] COBPEMEHHBIX MaTEpUAIIOB, B TOM YUCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBoiicTBa HACBIIEHHBIX APOB.

Kunenue npy NOHMKEHHOM JIaBIEHUM.

Cnoco0bl n3MEepeHHs BIIAXKHOCTH.

HaOmonenue HarpeBaHus M IUIABJICHNS! KPUCTAINTMYECKOTO BEIECTRA.

JleMoHCTpanusi KpUCTAJIOB.



Yuenuueckuii sxcnepumenm, rabopamophsie pabomat
N3mepeHne OTHOCUTENBHON BIQXKHOCTH BO3/4YXa.

Pa3gen 4. DiaekTpoaMHAMUKA

Tema 1. Dnekmpocmamuxa

OnexTpmzanus Teln. ONeKTpuuecKud 3apan. JlBa Buma dieKTpuyecKux 3apsinoB. IIpoBoaHUKH,
JVIIEKTPUKH U TTOTYNPOBOAHUKH. 3aKOH COXPAaHEHUS MIEKTPUIECKOTO 3apsia.

BsammopetictBue 3apsnoB. 3akoH Kynona. TodewHslil anmekTpudeckuid 3apsn. DIEKTPHUYECKOE IIOJIe.
Hampspk€HHOCTH — anieKTpudeckoro moii. [IpuHIMO  cynepno3uuuu  3JeKTpudueckux mnosied. JluHum
HaNpspKEHHOCTH AIIEKTPHYECKOTO MOJIA.

Pabora cun namektpoctatmdeckoro mons. [lotenmuman. Pasnocts mnoreHnmanoB. I[IpoBomHukn U
JIVIIEKTPUKH B 3JIEKTPOCTATHUECKOM Moute. [IuaneKTpiudecKas IpOHNIAEMOCTb.

Onexrpoémkocth. KoHaeHCaTOp. DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa. DHEPrHs 3apsKEeHHOTO
KOHJICHCATOopa.

TexHndyeckue  ycTpoiicTBa M NIPAKTHYECKOE  NPHUMEHEHHE:  DIICKTPOCKOI,  BIEKTPOMETD,
JJIEKTPOCTATHUECKAsA 3alluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOp, KONMPOBAJIBHBIM ammapar,
CTpYHHBIN IPUHTED.

Lemoncmpayuu

VYeTpoHCTBO M IPUHLIKIT AEUCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre HA3IEKTPU30BAHHBIX TEII.

DNEeKTpUYECKOE I0JIE 3apsKEHHBIX TEl.

[TpoBOAHUKH B 3JIEKTPOCTATHIECKOM IIOJIE.

OnekTpocTaTudecKas 3aIuTa.

JM3IIEKTPUKH B 3JIEKTPOCTATHIECKOM TIOJIE.

3aBHCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOMIaA IUIACTHH, PACCTOSHUS MEXIY
HUMH U AUDJIEKTPHYECKON IPOHUIIAEMOCTH.

OHeprust 3apsLKEHHOTO KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomul

W3mepenne 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku 6 paznuunpix cpedax

DNEeKTPUYECKHH TOK. YCIIOBHSI CYIIECTBOBAHHS 3JIEKTpHUECKOTo Toka. Mcrounmku Toka. Cuina Toka.
IHocTosHHBIH TOK.

Hampspkenne. 3akon Oma a5t yyacTka LernH.

DNEeKTPUYECKOe  CONPOTHBIIEHHE. YJAENbHOE CONPOTHBIECHHE BemlecTBa. llociienoBaTenbHOE,
napaJuleNIbHOe, CMEIIAHHOE COSANHEHNE MTPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyms—JIeHa. MOIMIHOCTE 3IIEKTPUIECKOTO TOKA.

DNEKTPOJBIDKYIIAs CWJIa M BHYTPEHHEE CONPOTHBICHHE WCTOYHHMKA TOKa. 3akoH Oma aisi HOJHOH
(3aMKHYTOH) 35IeKTprUecKoit nernu. KopoTkoe 3aMbIKaHUeE.

ONeKTpoHHAas MPOBOAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTb COINpPOTHBIEHHMS METAUIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudeckuil Tok B Bakyyme. CBOMCTBA 31EKTPOHHBIX ITy4KOB.

IonynpoBomuukn. CoOcTBeHHas W INpHUMeCHas MPOBOAMMOCTH MONYNpoBOAHWKOB. CBoiicTBa p—N-
nepexofa. [1oynpoBoAHUKOBEIE TIPHOOPEL.

ONeKTpUYecKUii TOK B PacTBOpax M pacIulaBaxX 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAs TUCCOLMALUS.
OneKTpoaus.

OnexTpudeckuil Tok B razax. CaMOCTOATENbHBIH U HECAMOCTOATENbHBIN pa3psia. Monnus. [Tnazma.

TexHuueckue ycTpoHcTBa M MPAKTUYECKOE NMPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTAT, HICTOUHUKH
TOKa, JJIEKTPOHArpeBaTelbHbIE IMPHOOPHI, SJIEKTPOOCBETUTENBHBIE NPUOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI M (POTOPE3UCTOPBI, TTOJIYITPOBOAHUKOBBIN THO, TAIbBAaHHKA.

Jemoncmpayuu

W3MepeHue cuibl TOKa U HalpsKEHUsL.



3aBUCHMOCTh CONPOTHBICHUS LMIMHAPUYECKHX NPOBOJHUKOB OT JUIMHBI, IUIOMIAJN IIONEPEYHOIO
CCUCHHMS M MaTepHaa.

CmMeniaHHOE COEJMHEHNE TPOBOJHNUKOB.

IIpssmoe m3MepeHMe 3MEeKTPOIBIKYIIEH cuiibl. KopoTkoe 3aMbIKaHWE TalbBaHHYECKOTO 3JIEMEHTa U
OIIEHKA BHYTPEHHETO COIIPOTHBIICHHUS.

3aBHCHMOCTH COTIPOTHBIICHHS METAIIOB OT TEMIIEPATYPHI.

ITpoBOANMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTh BO3AYXa.

ORHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomaol

W3y4yeHne cMENIaHHOTO COEIMHEHHUS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHITbI HICTOYHNKA TOKA U €70 BHYTPEHHETO CONPOTHBIICHUS.

HaGmonenue snexrponnsa.

MexnpeaMeTHbIe CBA3U

N3zyuyenne xypca ¢usuku 6azoBoro ypoBHs B 10 kilacce OCyHIECTBIISICTCS C yIETOM COJEPIKATEIBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XMMHUH, Teorpaduu 1 TEXHOJIOTHH.

Medsicnpeomemuuie nonsimus, CBI3aHHBIE C U3y9IEHHEM METOJ0OB HAYYHOTO MO3HAHMS: SIBJIICHNE, HAYIHBIH
¢akT, runoresa, pusNIecKas BEINUNHA, 3aKOH, TEOpHs, HAOI0ICHUE, SKCIIEPUMEHT, MOICIHPOBAaHNE, MOJIEIb,
HU3MEpCHUE.

Mamemamuxa: pelieHNe CUCTEMBl ypaBHEHHH, JIMHEHHas QyHKIW, apabomna, runepoona, ux rpaduKu
U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIWMH: CHHYC, KOCHHYC, TaHICHC, KOTAaHICHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M X MPOEKIIMH Ha OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB.

bBuonozua: MexaHWdeckoe ABWKEHHE B JKMBOM mpupoxe, muddysms, ocMmoc, TEIIooOMEeH XHUBBIX
OpPraHU3MOB (BHBI TEILIONICPEIAuH, TEIFIOBOE PAaBHOBECHUE), SIEKTPUUCCKHE SIBICHUS B XKHBOH MPUPOJIE.

Xumusa: NDACKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEUIECTBA, MOJLIPHAsS
Macca, TEIUIOBBIE CBOMCTBa TBEPIBIX TEN, JKHIKOCTEH M Ta30B, JJIEKTPUUECKHE CBOWCTBA METaJUIOB,
IIEKTPOIUTHYECKAs TUCCONMANINS, TaIbBAHMKA.

T'eozpagus: BNaxXHOCTH BO3/yXa, BETPBI, 0apOMeETp, TEPMOMETP.

Texnonozcusn: npeoOpa3oBaHne ABMKEHHH C HCIIOJIB30BAHMEM MEXaHM3MOB, YUET TPEHHS B TEXHHKE,
TIOJIIIMITHUKY, HCIIOJNb30BAaHWE 3aKOHA COXPAaHCHMS HMITyJbca B TEXHHMKE (pakera, BOJAOMET W JApyTue),
JIBUTaTeJIb BHYTPEHHETO CrOpaHUs, MapoBas TypOMHA, OBITOBOH XOJOIWIBHWK, KOHAWIMOHEP, TEXHOJOTHMU
MOJYYEHHUsT COBPEMEHHBIX  MaTEpHAIOB, B TOM 4UHCIE€ HAHOMArepualoB, W  HAHOTEXHOJOTHH,
UIEKTPOCTATHUUECKAs ~ 3alllMTa,  3a3€MJICHHE  DJICKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIH  HpHUHTED,
3JIEKTPOHArpeBaTelbHbIC TPUOOPEI, 3JIEKTPOOCBETUTEIbHBIE TPHOOPHI, TAJIbBAHNKA.

11 KJIACC

Pasnen 4. DiekTpoanHaMmuka

Tema 3. Maznumnoe none. IneKmMpoOMazHUMHAA UHOYKUUA

[HocTosiHHBIE MarHUTHL. B3anMoeiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe 1noJie. BeKTop MarHUTHON
uHAyKuy. [IpyHOMI Cynepno3ulMd MarHuTHBIX nosiei. JIuHuM MarHutHoM wHAykuud. KapTtuHa nuHui
MarHUTHON MHIYKUWU TOJIs TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1moJie NpPOBOJHUKA C TOKOM. KapTHHa NMHUA HHIYKUMHM MAarHUTHOTO IMOJS JJIMHHOTO
psIMOTO TMPOBOJIHUKA M 3aMKHYTOIO KOJBLEBOIO MPOBOJHMKA, KATYWIKH C TOKOoM. OmblT DOpcrexa.
B3aumoseiicTBue NPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalpaBieHUE.

Cuna JlopeHua, e€ Moayinb M HampaBieHue. [IBrkeHHe 3apsDKEHHOM YacTUIbl B OJHOPOJHOM
MarHuTHoOM moiie. Pabora cuisl JlopeHra.

SIBneHue 3JIEKTPOMArHUTHOW MHIYKUWHU. [IOTOK BeKTOpa MarHUTHOM WMHAYKLUMH. DJIEKTPOJABIDKYILAS
cuJIa MHAYKIUH. 3aKOH 3JeKTpOMarHuTHo nuaykuu dapajest.



BuxpeBoe siekTpmueckoe Imoiie. DIEKTPOABIDKYIIAas CHja WHAYKIWH B TPOBOJHHKE, IBIDKYIIEMCS
MIOCTYTIATEIFHO B OMHOPOAHOM MarHUTHOM TIOJIE.

[IpaBuno JleHua.

WVHAyKTHBHOCTD. SIBIICHHE CAMOMHIYKINU. DIIEKTPOABIKYIIAS CHJIA CAMOMHIYKIINH.

OHeprus MarHUTHOTO TIOJIST KATYIIIKH ¢ TOKOM.

DJIeKTpOMarauTHOE TI0JIe.

TexHuueckne ycTpoiCTBa M TNPaKTHYECKOE IMPUMEHEHHE: ITOCTOSHHBIE MAarHHUTHI, 3JIEKTPOMATrHHUTEHI,
ANEKTPOABHUTATENb, YCKOPUTENHN 3JICMEHTAPHBIX YaCTHUI], HHAYKITHOHHAS TIEYb.

Lemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE 3JICKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIMHUY MHIYKIMA MarHUTHOTO TIOJIS.

B3anMopeficTBre IBYX MPOBOTHIKOB C TOKOM.

Cuna Amnepa.

[HeiictBue cuibl JIopeH1Ia Ha MOHBI 3JIEKTPOJIHTA.

SIBeHUE AIMEKTPOMArHUTHON HHAYKITUH.

[IpaBuno Jlenua.

3aBHCHMOCTD JCKTPOABIDKYIIEH CHIBI HHAYKIUU OT CKOPOCTH M3MEHEHHUSI MATHAUTHOTO TIOTOKA.

SIBneHUEe CaMOWHAYKITUH.

Yuenuueckuii sxcnepumenm, nrabopamoptsie pabomul

W3zydeHne MarHUTHOTO TIOJIST KaTYIITKA C TOKOM.

HccrenoBanne OeWCTBUS MOCTOSTHHOTO MATHATA HA PAMKY C TOKOM.

HccrenoBanue sSBICHUS 3JICKTPOMATHUTHON HHIYKIIHH.

Pa3nen 5. Kosie0aHus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHummble Koa1eoanus

Konebatenbnas cucrema. CBoOoHbIE MexaHHYeckne Konebanus. ["apmonnueckue konedbanus. [lepron,
gacTtoTa, aMIiuTyaa u ¢asa koneOanwid. [IpyXWHHBIH MasTHHUK. MaTeMaTHYeCKWid MAasTHHUK. YpaBHCHHE
rapMOHMYECKHUX Kosiebanuii. [IpeBpamienue sHepruy npu rapMOHUYECKUX KOJIeOaHUsX.

KonebatenbHblit KoHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJEOaHMS B HACATBHOM KoJieOaTeIbHOM
KOHTYpE. AHAJIOTUS MEX/ly MEXaHHUECKUMH M JIEKTPOMArHUTHBIME KonebanusiMu. dopmyna Tomcona. 3akoH
COXpaHEHHs SHEPTHU B UACAIEHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaoUMX KoieOaHWAX. BBIHyX/IeHHbIE MexaHWYeckhe KoyieOaHus. PesonaHc.
BrIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennsiit Tok. CHHYCOUJAIBHBIN NepeMEHHbIA TOK. MOIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE
U JISWCTBYIOIIEE 3HAUEHHE CHUIIbI TOKA M HAINPSDKEHUS.

Tpanchopmarop. [IpousBoacTso, nepenada U NOTpeOICHUE IIEKTPUIESCKOW IHEPTHUH. DKOJIOTHUECKHE
PUCKH TIpU IPOU3BOJCTBE 3JEKTpodHepruu. KynpTypa HCIoNb30BaHMSA AJIEKTPO’HEPTUU B IOBCEIHEBHON
KHU3HU.

TexHuueckue ycTpoilcTBa M NPaKTHYECKOE MPUMEHEHHE: DJJIEKTPUYECKUH 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKa, TMHUU 3JIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue napameTpoB KonebaTeIbHOM CHCTEMBI (TIPY KUHHBIA HIIM MaTeMaTHUECKUH MasTHHK).

HaOmonenue 3aTyxaromumx Kojae0aHui.

HccnenoBanne cBOMCTB BBIHY K/ACHHBIX KOJICOAHHH.

Habmonenue pesonanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusL.

OcumutorpaMmsl  (3aBUCMMOCTH CHJIBI TOKa M HANPSDKEHHS OT BPEMEHH) JUIS 3JIEKTPOMArHUTHBIX
KoJieOaHHH.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHNN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U KOHAEHCATOPA.

Mopens TUHUY IEKTPONepeaadn.



Yuenuueckuii sxcnepumenm, rabopamopsie pabomul

HccrenoBanne 3aBUCUMOCTH MIEPHOJa MAJIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacCHl Tpy3a.

HccrenoBanne mepeMeHHOTO TOKa B IIEMH U3 TIOCIIEAOBATEIFHO COCNMHEHHBIX KOHICHCATOPA, KaTYIIKI
1 Pe3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmpomMazHumHble 60J1Hbl

MexaHmYecKie BOJHBI, ycioBHs pacmpoctpaneHus. [lepwoa. CKOpocTh pacmpOCTpaHEHUS H UIHHA
BouHEBL [lonepednsie U IpooabHEIC BONHEL MHTEpdepeHnns i qudpakiins MEXaHHIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJEeKTPOMAarHuTHHIE BOJHBL YCIIOBHA W3IYYCHHUS SJICKTPOMATHUTHBIX BOJH. B3amMmHas opHeHTAITHs
BekTopoB E, B, V B anekrpoMaranTHO# BoaHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHUE, MIPEJIOMIICHHUE,
moJspr3anus, qudpaxius, naTeppepeHst. CKopocTb AIEKTPOMarHUTHBIX BOJIH.

[Ikana »meKTpOMarHUTHEIX BOJH. [IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIUIEI paArOCBsI3N U TeNeBUICHNU. Pagromokamnus.

DJIEeKTPOMAarHuTHOE 3arpsI3HCHNE OKPYKAFOIIEH CPEIIBL.

TexHUUECKHE YCTPOICTBA U MPAKTHIECKOE IIPUMEHEHIE: My3bIKaIbHBIC HHCTPYMEHTHI, YIBTPa3ByKOBas
JIMAarHOCTHKA B TEXHUKE W MEIUIINHE, paaap, PaTuopuEMHIK, TEIEBU30p, aHTeHHA, TeeoH, CBU-meus.

Lemoncmpayuu

O0pa3oBaHue U PACIPOCTPAHCHHUE MTOTIEPEYHBIX U TPOIOIBHBIX BOIH.

Komnebmomeecs Te0 kKak HICTOYHUK 3BYKA.

HabmroneHnune oTpakeHUs U MPEIOMIICHUS MEXaHIIECKHUX BOJIH.

Habmronenune uaTepdepeHnn u Tuppakni MEXaHHIECKIX BOJH.

3BYKOBOW PE30HAHC.

HabmroneHune cBs3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAOM U 9acTOTON KOJIeOaHMiA.

HccrenoBanre CBOWCTB DIIEKTPOMATHUTHBIX BOJIH: OTpPaKCHHE, TIPEIIOMIICHUE, TOJSAPHU3AIH,
nudpaxius, HTepPepeHITHS.

Tema 3. Onmuxa

Ieomerprueckas onTuka. [IpsMonmHEHOE pacmpocTpaHeHHEe CBeTa B OMHOpPOIHOU cpene. Jlyd ceera.
ToueyHbIit ICTOUHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS cBeTa. [locTpoeHne H300pakeHUi B TUIOCKOM 3epKaJie.

[IpenomieHnne cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOTIOTHBIM TMOKa3arenb mperomieHus. [TomHoe
BHYTpEeHHEe oTpakeHue. [IpenenpHbIi yroy MOJTHOTO BHYTPEHHETO OTPAYKCHHS.

Hucnepcus ceera. CoxKHBIH cocTaB Oenoro cera. L[Ber.

CoOupatomiyie u paccewBaromie JUH3BL. ToHKas nmH3a. DOKYCHOE pacCTOSIHHE W ONTHYECKas CHiia
TOHKOH JMH3EL. [locTpoeHne n300paKeHNH B COOMPAIOIINX U PACCEHBAOIINX JIMH3aX. DopMyIia TOHKOW JIMH3HI.
VYBenuueHue, 1aBaeMoe JIMH30H.

[Ipenensr IpUMEHIMOCTH T€OMETPHYCCKON OMITHKH.

BomuoBast ontmka. HWHTepdepenmus cBera. KorepeHTHbIE WCTOYHHKH. YCIOBHS HAOIIOACHUS
MaKCHMMYMOB ¥ MUHHMYMOB B HHTeP(EPEHIIMOHHON KapTHHE OT JABYX CUH(]A3HBIX KOrepEeHTHBIX HCTOYHHUKOB.

Hudppakuus ceera. udpakunuonHas pemiérka. YcioBue HaONIONECHUS TJIABHBIX MAaKCHMYMOB IIpH
1aJICHHM MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Monsipuzanust ceera.

TexHn4eckue ycTpoicTBa M NpaKTHYECKOE NPHUMEHEHHE: OYKH, JIyna, QoToanmnapar, IpOEKIMOHHBINH
anmapar, MHKpPOCKOII, TEJIECKOII, BOJIOKOHHAsSI ONITHKA, TU(paKInoHHAas PEIETKa, OJISPOU].

Jemoncmpayuu

[IpssiMonmHelHOE pacripocTpaHeHne, OTpaKEHHE U IIpeoMIIeHHe cBeTa. OnTHYecKre Npruoopsl.

INonHOE BHyTpeHHee oTpakeHre. Mozenb CBETOBOAA.

HccnenoBanne cBOMCTB H300paKeHUH B IMH3AX.

Mojenu MUKpPOCKOIa, TEIECKOIa.

HaOmonenue nnrepdepeHuny ceera.

Habnronenue mudpaknuu ceera.

HaGmonenue nucnepcun cBerta.



[TomyyeHne ciekTpa ¢ TOMOIIBIO IPU3MBIL.

[Momyyerne ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.
Habmronenue moysipu3anyu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomul
W3MepeHne moka3aTels MpeIOMICHHS CTEKIIA.
HccrenoBanue CBOWCTB H300pakeHNUIT B JTMH3AX.
Habmronenune nucrepcun cBeTa.

Pa3pnen 6. OcHOBBI clIeMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunel  OpUMEHMMOCTH — KJacCHMYecKoM — MexaHuku.  Iloctymatsl

OTHOCHTENFHOCTH: HMHBAapUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
DHHIITEHHA.

ClleMalbHON  TEeopuu
MIPUHINI OTHOCUTEIBHOCTH

OTHOCHUTEIHLHOCTH OAHOBPEMCHHOCTH. 3aMeZ[J'IeHI/IC BPEMCHU 1 COKPAICHUC AJINHBI.
aHepFI/Iﬂ 1 UMITYJIBC peJ’IHTHBHCTCKOﬁ qaCTHUIBI.

CBs3b MaCCHI C SHGPI'I/Ief/lI 1 UMITYJIbCOM peJ’IHTHBHCTCKOﬁ HaCTHUIIEI. 3Heprm{ IIOKOA.

Paszpnen 7. KpanToBasi pusznka

Tema 1. dnemenmol K6anmMoe6ou onMuKu

®otonsl. Popmyna [1nanka cBa3n sHEprUu HOTOHA C €TO YACTOTOM. DHEPTHSI U UMITYJIBC (POTOHA.

OTkpeiTre n uccrenoBanme porodddexra. Ombrter A. I'. Ctonerosa. 3akoHsI poToddhdexra. YpaBHEHHE
OntHmTeitHa 1 GoTordpdexra. «KpacHas rpanuna» porodddexra.

Hasnenue cBeta. OnbiTel I1. H. JIeGeaena.

XuMuueckoe JeHCTBUE CBETA.

TexHn4yeckue YCTPOHCTBA M TPAKTHUECKOE IPUMEHEHHE: (OTONIEMEHT, (POTONATUMK, COHEYHAS
GaTapest, CBETOAHO/I.

Lemoncmpayuu

®oT03(PeKT Ha YCTAaHOBKE C IMHKOBOH IJIACTHHOH.

HccrenoBanne 3aKOHOB BHEITHETO (POTOAPPEKTA.

CBeToauo/.

Conneunas OGarapest.
Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OneiTsl Pezepdopaa mo paccesnuro o -uactur. IlmanerapHas Mozelb aToma.
IMocrynater Bopa. Wznyuenne un mornomenne (OTOHOB IpH IEpPEXojie aroMa C OIHOTO YPOBHS PHEPrHU HA
npyroi. Buasl ciektpoB. CriekTp YypOBHEH SHEPruM aTomMa BOJIOpOAa.

BonHoBeble cBoiicTBa yactull. Bonnel ne bpoiinsa. KopnyckyasipHO-BOJIHOBOM Jyanu3M.

CrnoHTaHHOE U BBIHYKIEHHOE N3ITyueHHE.

TexHn4eckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPaIbHBIA aHan3 (CIEeKTPOCKOM), JIa3ep,
KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu

Mopnens onbiTa Pesepdopra.

OmnpeneneHue IIUHBI BOJIHBI J1a3epa.

HaOmoienue nuHeHYaThIX CIEKTPOB U3ITyYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomaol

HaOmonenue nuHeivaToro criekTpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOEHUs sapa. OTKpbITHE pPaguoaKTUBHOCTH. OTBITHI
Pesepdopra mo ompezneneHuro cocTaBa paaMoOaKTHBHOrO wu3nydeHus. CBolictBa anbda-, Oera-, ramma-
n3IydeHus. BinsHue paguoakTUBHOCTH HA JKUBbIE OPTaHU3MBL.

OtkpbiTHe TIpoTOHA M HeifrpoHa. HykioHHas Mognenb siapa [eitsenOGepra—lBanenko. 3apsin sapa.
MaccoBoe uucino sapa. M3oromnsl.



Anpda-pacman.  ONEKTPOHHBIA W TO3UTPOHHBIM  Oera-pacmax. ['amma-m3mydenue.  3akoH
PaIMoaKTHBHOTO pacmaja.

DOHeprust CBSA3U HYKIJIOHOB B siipe. SnepHbie cuibl. JedekT maccsl sapa.

SInepHsble peakuuu. [lenenue u CUHTE3 saEp.

Anepusrit peakrtop. TepmosimepHbI cuHTE3. [IpoOiieMBI M TEPCHEKTHBHI SIEPHOW HHEPTETHKH.
DKOJIOTHIECKUE ACTIEKTHI SICPHON SHEPTETHKH.

OneMeHTapHbIe 9acTUIBL. OTKPHITHE TO3UTPOHA.

Mertoap! HAOIIOACHHS M PETHCTPAUH HIEMEHTAPHBIX YaCTHII.

OyHraMeHTaIbHBIE B3aUMOAEHCTBHA. EMUHCTBO pr3muecKor KapTHHBI MHpA.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE INPUMEHEHHE: IO3UMETp, Kamepa BuibcoHa, snepHbId
peaxTop, aToMHas 6omba.

Lemoncmpayuu

CYETYNK MOHN3UPYIONINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomul

HccrenoBanne TpekoB YacTHIl (TI0 TOTOBBIM (POTOTpadusiM).

Paspnen 8. DileMeHTBI ACTPOHOMMH U ACTPOPU3MKH

OTarsl pa3BUTHA acTpOHOMUH. [IpHKIaHOE 1 MHPOBO33PEHYECKOE 3HAUCHNE aCTPOHOMHUH.

Bun 3Bé3naoro HeOa. Co3Be3nus, sipKue 3BE3/bI, INIAHETH, NX BUIUMOCE ABHKCHHE.

ConHeuHas cucrema.

Comane. ConHeuHast akTHBHOCTH. Mctounuk osHeprum ComHia W 3BE37. 3BE3ABI, MX OCHOBHBIC
XapaKTepUCTUKH. JMarpaMMa «CIeKTpalbHBIM KJIACC — CBETHMOCTB». 3BE3MBI IMTAaBHOM IOCIEIOBATEIHHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTB» IS 3BE3 TJIABHOW IMOCIIEA0OBATENILHOCTU. BHYTpeHHEe cTpoeHue 3BE3 1.
CoBpeMeHHBIE TIPECTABICHHS O IPOUCXOXKICHUH 1 3Booy COJTHIA U 3BE3]1. DTarbl )KHU3HHU 3BE3 .

Maieunsiit IIyte — Hama T'anaktuka. Ilonoxxenue u aswxenue Connna B [Namaktuke. TUIBI ralnakTHK.
PapnoranakTuky 1 kBasapbl. UEpHBIE BIPHI B SIpaX TaaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pas6beranue ramaktuk. Teopus boipmoro B3priBa.
PenukToBoe n3mydeHue.

MacmrabHast cTpykTypa Beenennoi. Meraranaktuka.

Hepeménnsie npo0iemMbl acTpOHOMUH.

Yuenuueckue nabnwooenus

HaOmionenust HEBOOPY)XEHHBIM TJa30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX TPHIOKEHUH IS
OTIpeICTICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qus CeBepHOro
TIOJTyIIApHst U SIPKUE 3BE3MBI.

Habmronenus B teneckon JIyHer, mmaner, Mieusoro ITyTu.

Oo6o0maroniee noBTOpeHue

Ponb ¢u3ukn M acTpOHOMHH B 9KOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMANbHON M 3THUECKOl cdepax
JIeATeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3NKM M acTPOHOMHH B COBPEMEHHOH Hay4YHOW KapTHHE MHUpA, POJIb
¢usnyeckoil Teopun B (GOPMHPOBAHMU IPEACTaBICHUH O (PU3MUECKOl KapTMHE MHpa, MECTO (u3muecKoit
KapTHUHBI MUpa B 00ILEM PSJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TIPEJICTABICHHUH O IIPUPOJIE.

MesknpeaMeTHbIe CBSA3H

W3zyyenne xypca ¢usnku 6a30Boro ypoBHs B 11 Kilacce OCYIIECTBISIETCSI C YYETOM COAEpKaTEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemuule nonsimus, CBI3aHHBIE C U3yYEHHUEM METO/IOB HAYYHOT'O MO3HAHMS: SIBJICHNE, HAYYHBIH
¢akT, runoresa, puNvecKas BEJINUNHA, 3aKOH, TEOPHUs, HAOIIOAEHHE, IKCIIEPUMEHT, MOACINPOBAHUE, MOJIEIIb,
U3MEpEHue.

Mamemamuxa: pelieHNE CUCTEMBbl YpPaBHEHWH, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHTEHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI M UX MPOEKIUH Ha OCU KOOpPAMHAT,
CIIO)KEHHWE BEKTOPOB, IIPOW3BOJHBIE JJIEMEHTApHbIX (QYHKIWH, INPU3HAKH MOJO00MS TPEYrOJILHHUKOB,
orpe/ieJIeHUe TUIOLIA I TUIOCKUX GUryp U 0ObEMA Tell.



buonozcua: snekTpudeckue SABICHUS B JKUBOM IPHUPOJE, KoJeOaTeNbHbIC IBIKEHHUSA B XKHBOW NPUPOIE,
ONITHYECKHE SBJICHNUS B )KMBOW IPHUPOJE, NEHCTBUE PaANaliy HA )KUBBIE OPTaHU3MBI.

Xumus: CTpPOGHHE AaTOMOB W MOJICKYJd, KPUCTANIMYECKas CTPYKTypa TBEPABIX TEI, MEXaHU3MBI
00pa30BaHus KPUCTAJUTMICCKOM PEIMIETKY, CTIEKTPALHBIN aHAIH3.

T'eozcpagpus: MarHUTHBIE MOTIOCA 3€MIIH, 3aI€KH MAarHUTHBIX pyl, GoTochEMKa 36MHOM NMOBEPXHOCTH,
MIPeACKa3aHNe 3eMIICTPSCCHNUI.

Texnonozcus: TAHAY IEKTPOIIEpead, TEHEPATOP MEPEMEHHOTO TOKA, 3JI€KTPOIBUTaTE b, HHAYKIIHOHHAS
mmedb, pagap, paguoNpuéMHHK, TEIeBU30p, aHTeHHa, Tenedon, CBY-medb, NPOEKIMOHHBINA ammapar,
BOJIOKOHHAsI OIITHKA, COJIHEYHas Garapest.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TITPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHMUS

OcBoenne ydeOHOTO mpenmera «®dm3mka» Ha ypoBHE cpemHero obmero oOpasoBaHus (0a30BBIi
YPOBEHB) JOJDKHO OOECIICYNTH IOCTH)KCHUE CIEIYIOIIMX JIMYHOCTHBIX, METAlPEIMETHBIX U HpPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIIbTATOB.

JJMYHOCTHBIE PE3YJIbTATHI

JIugHOCTHBIE pe3ynabTaThl OCBOCHHS yueOHOro mpeaMera «Du3uka» NOMKHBI OTPaXKaTh TOTOBHOCTH H
CHOCOOHOCTh  OOYYAIOIMIMXCS PYKOBOACTBOBAThCS C(HOPMHPOBAHHONW BHYTPEHHEW MMO3MLUEH JIMYHOCTH,
CHUCTEMOH  IIGHHOCTHBIX  OPHUCHTAlMH, TMO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAMIUOHHBIM [IEHHOCTSM POCCHICKOTO 00IIECTBA, PACIIMPEHUE JKIU3HEHHOTO OIBITA U OMBITA JACATCIBHOCTH B
MPOILIECCEe Peaii3alii OCHOBHBIX HAMPABJICHHH BOCIIMTATEIBHOMN JISSITENLHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:kIaHCKOro0 BOCIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOYYArOMIETOCs KaK aKTHMBHOIO M OTBETCTBEHHOTO YJICHA
POCCHICKOTO 00IIECTBA;

MPUHSTHE TPAJAUIMOHHBIX OOIEYEIOBEYSCKUX I'YMAaHUCTHISCKUX U JEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIbHOCTh B MHTEPECAaxX I'PaKAaHCKOro OOINECTBa, y4acTBOBATh B
caMOyMpaBlIeHUH B 00pa30BaTEIbHOM OpraHu3aIiHy;

YMEHHE B3aHMOJICHCTBOBATh C COLMAIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HMX (YHKIUSIMH |
Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOIL [eATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXKMAHCKOH UICHTUYHOCTH, MATPHOTH3MA,;

LIEHHOCTHOE OTHOIIEHHE K FOCYJIapCTBEHHBIM CHMBOJIAM, TOCTIIKSHUSIM POCCHHCKHX YUEHBIX B 001aCTH
(U3MKH U TEXHUKH;

3) LIyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO [TOBEACHHSI;

CHOCOOHOCTh OLIEHUBATh CHTYAIMIO U MPUHUMATh OCO3HAHHBIC PELICHUSI, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B ICATEIBHOCTH YIEHOTO;

0CO3HAHHE JINYHOTO BKJIA/Ia B MOCTPOEHHUE YCTOHYMBOTO OYaAyIIEro;

4) 3cTeTHYECKOr0 BOCIHTAHMS:

JCTETHYECKOE OTHOIICHHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOIO TBOPHYECTBA, MPUCYHIEro (pU3NUECKON
HayKe;

5) TpynoBoro BocnuTaHusi:

HHTEpEC K pasiuyHbIM chepam npodheccHoHaTbHOM AeSITENbHOCTH, B TOM YHCIIE CBI3aHHBIM ¢ (DU3HKOM
U TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BhIOOp Oyaymiel npodeccuu W peann3oBhIBATH COOCTBEHHBIC
JKM3HEHHBIE IUIAHEL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BAaHUIO M caMOOOpa30BAaHUIO B 00JMACTH (PU3MKHM HA MPOTSHKEHUH
BCEH JKU3HU;

6) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOpMHUPOBAHHOCTh HKOJIOTUYECKOW KYJIBTYpPHI, OCO3HAHHE TIJI00AJBHOTO XapaKTepa 3KOJIOTHYCCKHX
npo0irem;

IUTAHUPOBAaHHE W OCYIICCTBJICHUE JCHCTBHI B OKpYXKAlolleHd cCpele Ha OCHOBE 3HaHUS Ienei
YCTOWYUBOI'O PA3BUTHS YCIOBEYCCTRA,

pacIIupeHne OmbITa JACATSIHHOCTH IKOJOTHUSCKON HAIPABICHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUH 10
¢dusuke;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCT, ~ MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  pPa3BUTHS
(du3nYeCKOi HayKW;



OCO3HaHHEC IICHHOCTH Hay‘{HOﬁ ACATCIBHOCTH, TOTOBHOCTH B ITPOLIECCE N3YYCHUA (1)I/ISI/IKI/I OCYHIECTBJISATH
TIPOCKTHYIO U UCCICAOBATEIIBCKYIO AE€ATEIIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTe/ibHBbIE YHUBEpPCATbHbIE YueOHbIE el CTBUS
ba3oBble jornyeckue aeicTBus:

CaMOCTOSATENFHO (YOPMYITHPOBATH U aKTyaTH3UPOBATh MPOOIEMy, pacCMaTPUBATh & BCECTOPOHHE;

ONPENENATD LU NeSTeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTUBOPCYHUS B PACCMATPUBAECMBIX (DU3MUCCKHX SIBIICHHUSIX;

pa3pabaTbIBaTh IUIaH pEIICHHS MNPOOJieMbl ¢ Yy4YETOM aHalM3a HWMCKONIMXCS MAaTepPHaJbHBIX U
HeMaTepUaJbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBHI B I€ATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJIAM, OLIEHUBATH PUCKU
TOCJIEICTBUM IESITEILHOCTH;

KOOPJAWHUPOBATh U BBHIMIONHATh PaOOTy B YCIOBHSIX PEAJbHOTO, BUPTYATbHOTO U KOMOHMHUPOBAHHOI'O
B3aUMOJCHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE NIPU PEUICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBare/bCKue JeicTBUSA !

BJIAJICTh HAYYHO! TEPMHUHOJIOTHEH, KITFOUCBBIMHU MOHITHAMHU M METOAAMHU (PH3HMUCCKON HAYKH;

BJIAJICTh HABBIKAMHU Yy4YCOHO-HCCIICAOBATEIBCKON M IPOCKTHOH JAEATEIBHOCTH B 00JacTd (DU3HKH,
CIIOCOOHOCTHI0 M TOTOBHOCTBIO K CaMOCTOSATEIILHOMY IOMCKY METOJOB pEHICHUS 3a1a4 (HH3UUECKOro
cojiepKaHUs, TPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

BIIQJIETh BUJIAMU JEATEIHHOCTH TI0 MOJIYUEHUIO HOBOTO 3HAHMSI, €r0 HHTEPIIPETAlNY, PeoOpa30BaHUIO U
MPUMEHCHUIO B PA3JIMUHBIX YYCOHBIX CHTYalUAX, B TOM YHCJIC MPH CO3JaHUU YYCOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBIISITh TPUYUHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJIM3WpOBaTh 3a7ady, BBIIBUTATh THUIOTE3Y €&
pelieHns, HaxoIUTh apryMEeHThI JUIA J0Ka3aTelbCTBAa CBOMX YTBEPXKIEHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUH
penieHus;

AHAJIM3WPOBATh TOJYYEHHBIE B XOJI€ PEIIECHUS 3aJadyd pe3yJNbTaThl, KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33/[aud B 00Pa30BATEIbHOMN MEATEILHOCTH, B TOM YHUCIIE TPH
U3y4YeHUH (DU3UKHY;

JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUIECKYIO 00IACTh KU3HEACITEILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJIEH, TIPE/IaraTh OPUTHHANIBHBIE TIOAXO0/IbI M PEIICHUS;

CTaBUTH TPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTePHATUBHBIEC PEIICHUSI.

Pa6ora c undopmanueii:

BIIQIETh HABBIKAMH TIOJTy4YeHUST HHPOpMAIUK (PU3NIECKOTO COACP AHMSI U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO OCYIIECTBIISTH MOUCK, aHAIHN3, CUCTEMATH3AII0 W UHTEPIIPETAINIO HHOOPMAIIUN Pa3THIHBIX
BHJIOB ¥ (DOpPM mpeacTaBIeHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(POPMAITUH;

WCTIONBL30BaTh CpelcTBa HHMDOPMAINMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pPEIIeHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a/lad C coOJIofeHHeM TpeOOBaHWN SPrOHOMUKH,
TEXHUKH 0€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKESHHMSI, TPABOBBIX M ATUIECKIX HOPM, HOPM HHPOPMAITHOHHOMN
0e30IacHOCTH;

co371aBaTh TEKCTHl (DU3MUYECKOTO COJIEpP)KaHUS B PAJIMUYHBIX ¢dopMaTax ¢ yUETOM Ha3HAUCHUS
nH(OPMAIINY U TIENIEBOH ayAUTOPHH, BEIOUpas ONTUMANBbHYIO0 (GOPMY MPEACTABICHUS U BU3YalH3alliu.

KoMMyHUKAaTHBHBIE YHUBEpPcaJIbHbIe yueOHbIe IeiicTBUS:
OCYIIECTBIIATE OOIICHUE Ha YpOKaX (PM3UKH M BO BHEYPOUHOU AEATEIFHOCTH;



pacIio3HaBaTh MPEINOCHUIKNA KOHPIUKTHBIX CATYallli U CMST9aTh KOH(DIMKTEI;

Pa3BEPHYTO U JIOTHYHO M3/1araTh CBOIO TOUKY 3PEHHMS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MIOHMMATh U UCTIOJIb30BATh IPEUMYILECTBA KOMAaHIHON ¥ HHANBHYaIbHOI paboTHI;

BEIOMPATh TEMAaTHKy M METOJIBI COBMECTHBIX ACWCTBHUH C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJJOT0 WICHA KOJUICKTHBA,;

NIPUHAMATh LIEIH COBMECTHOW JESITEIbHOCTH, OPraHW30BBIBATh M KOOPAMHUPOBATH ACHCTBUS IO €€
JOCTIDKEHHIO: COCTABIIATh IUIAH NEHCTBHH, PacHpenelNsiTh PO C y4ETOM MHEHHH YJacTHHKOB, 00CYKIAaTh
PpE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAadeCTBO CBOET0 BKJIaJa M KaXJOTO YyJYacTHHKAa KOMAaHIbl B OOIIMH pe3ynmpTaT Mo
pa3pabOTaHHBEIM KPUTEPHSIM;

IIpeAaraTh HOBBIE NMPOEKTHI, OLEHUBATh MICU C MO3UIUN HOBU3HBI, OPUTHHAIBHOCTH, IMPAKTHIECKON
3HAYUMOCTH;

OCYIIECTBIISITH NTO3UTHUBHOE CTPATETHYECKOE TIIOBEJCHHE B PA3IUYHBIX CHTYAIUAX, HPOSBIATh
TBOPYECTBO M BOOOpa’KeHNE, OBITH MHUIIMATHBHBIM.

PerynsiTuBHble yHHBepcabHble yueOHbIe JeiicTBUS
Camoopranuzanms:

CaMOCTOSTENILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATENLHOCTh B OONacTH (DU3MKK M aCTPOHOMHUH,
BBIABIISITH IPOOJIEMBI, CTaBUTh M ()OPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEIICHMS PAacUETHBIX W KA4ECTBEHHBIX 3a7ad, IJIaH BBITOTHEHHA
MIPAaKTHYECKOH PaOOTHI C YIETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXHOCTEH M MIPEATIOYTECHHH;

JIaBaTh OLICHKY HOBBIM CUTYAIIHSIM;

pacmmpATh paMK{ y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHNH;

JIeTIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATH NMIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO W TIPOSIBICHHIO 3PYIUIUHN B 001acTH (U3HKH, MOCTOSHHO IOBBINIATH
CBOI 00pa30BaTENBHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJILHBIN HHTEJIEKT !

JlaBaTh OIIEHKY HOBBIM CHTYAIMsIM, BHOCHUTH KOPPEKTHBBHI B J€ATEILHOCTH, OLIEHUBATH COOTBETCTBHE
PE3yNIBTAaTOB IEISM;

BJIAJCTh HABBIKAMH II03HABATEIbHONW pEQJEKCHHM KaK OCO3HAHWS COBEPIIAEMBIX JEUCTBHH W
MBICJIUTEIBHBIX MPOLIECCOB, UX PE3YIbTAaTOB U OCHOBAHUI;

UCTIONIB30BATh MPUEMBI pe)IeKCHH JJIsl OLIEHKH CHTYaIMH, BHIOOpa BEPHOTO PEIICHNS;

YMETh OIIEHHBATh PUCKU M CBOEBPEMEHHO NMPUHUMATh PELICHHS 10 UX CHIDKCHUIO;

NIPUHUMATh MOTHBBI 1 apTYMEHTHI JIPYTUX MIPH aHAJIN3€ PE3yIbTaTOB e TEIbHOCTH;

NIPUHUMATH ce0sl, TOHUMasi CBOW HEJOCTaTKH M JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI ¥ apTYMEHTHI JIPYTUX MPH aHAJIN3€ PE3yIbTaToOB eI TEIbHOCTH;

NIPU3HABATh CBOE MPABO M MPaBO JPYTHX HA OIIHOKH.

B mpornecce mocTiKeHHs JTMYHOCTHBIX PE3YJIbTATOB OCBOEHMS IPOTPAMMBI 10 (H3MKE VIS YPOBHS
cpenHero obmiero o0Opa3zoBaHust 'y 0OYyYalOIIMXCS COBEPILCHCTBYETCS OMOLMOHAIBHBIN  MHTEIUICKT,
npeAroaralomuil copMUpPOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO CIIOCOOHOCTH IOHMMAaTh CBOE SMOILMOHAIBHOE COCTOSHHE, BHIETh
HarpasJIeHUs Pa3BUTHsI COOCTBEHHON SMOLIMOHAIIBHOM cepbl, ObITH YBEPEHHBIM B cele;

CaMOpETyIMPOBAHUs, BKIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MIOBE/IEHHE, CIIOCOOHOCTh AJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHSIM M MPOSBISTH T'MOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALlUU, BKJIIOUAIOIIEH CTpEMIIEHHE K JOCTM)KEHUIO LEIH M YyCIeXy, ONTHMHU3M,
MHULIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIFOYAIOUIEH CIIOCOOHOCTH IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYIHX, YUHUTHIBATH €r0
IPY OCYILECTBIEHUH OOLIEHNS, CHOCOOHOCTD K COYYBCTBHIO M COIIEPEKHBAHUIO;



COLMATBHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPaMBaTh OTHOLICHUS C APYTHMH JIFOABMH,
3a00THTHCS, IPOSIBIISATH HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xoHiry oOyuenus B 10 kiacce mpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(hOpPMUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHIA:

JICMOHCTPHPOBATh HA TPUMEpPax pPOJib U MeCTO (U3MKU B (OPMHPOBAHUHM COBPEMCHHON HAYYHOI
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHA, B IPAKTHUUECKOH IeATEIHHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TMPUMCHCHUS M3YYCHHBIX (DH3MUYCCKUX MOJENCH: MaTepualbHas TOYKa,
HMHepIUaibHas cHcTeMa OTcuéra, aOCONIOTHO TBEPIOE TENO, HWACANBHBIA ra3, MOJEIN CTPOCHUS Ta30B,
KHUJIKOCTEH W TBEPBIX TEJI, TOUCUHBIH IEKTPUUYCCKUIA 3apsil IPU pelieHur (HU3NICCKHUX 3a/1aY;

pacmo3HaBaTh (DU3UYCCKUC SIBICHHS (IIPOIECChI) M OOBSICHATh WX HAa OCHOBE 3aKOHOB MEXAHUKW,
MOJIEKYJISIPHO-KUHETHUECKOH TEOPUU  CTPOSHHUsS] BEIIecTBA M DJIEKTPOJUHAMHUKH: PABHOMEPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABM)KEHUE, CBOOOTHOE MaJIeHHE Tell, JBUKEHHUE TI0 OKPYKHOCTH, HHEPIIHS,
B3auMojeiicTBue Tel, Auddy3usn, OPOyHOBCKOE MBMKCHUE, CTPOCHHE JKHIKOCTEH M TBEPABIX TeJ, H3MCHEHHUE
00bEMa Ten MpU HAarpeBaHUU (OXJAXKIACHWH), TEIUIOBOC PaBHOBECHE, UCIAPCHHE, KOHICHCAIUs, IUIABJICHUC,
KpUCTAJTU3alusl, KUTICHHUE, BIaKHOCTh BO3/lyXa, MOBBIIEHUE JaBICHUS T'a3a MPHU €ro HAarpEeBaHUHU B 3aKPHITOM
coCyzie, CBA3b MEXAY MapaMeTpaMH COCTOSIHUS Ta3a B HM30IpoLieccax, dJEKTpU3alus Tell, B3aUMOJEUCTBUE
3aps/i0B;

ONKCHIBATh MEXAHMYCCKOC JIBUKCHHE, HCIOJB3ysd (HU3UUCCKUE BEIHUMHBI: KOOPIUHATA, MYTh,
NepeMelleHrne, CKOpOCTh, YCKOpPEHHE, Macca Tela, Cujla, HUMIYJIbC Tela, KHWHETHYecKas JHeprus,
MOTCHIMATIbHAS DHEPTus, MEXaHWdeckas paboTa, MEXaHHYeCKas MOIIHOCTh, MPU ONHUCAHWU IPABUILHO
TPaKTOBaTh (PU3MUCCKUI CMBICI HCIIONB3YEMbIX BEIUYMH, MX 0003HAYCHHS M CIMHHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUCCKYIO BEIHUUHY C IPYTUMH BEIMYUHAMU;

ONKMCHIBATh HW3YYCHHBIE TEIJIOBHIE CBOWCTBA TeNl W TEIUIOBBIC SIBICHHUS, HWCIONB3Ys (U3MUECKHE
BEIIMYMHBI: IaBlIeHUE Ta3a, TEMIIEPATypa, CPEIHSST KHHETUYECKAs! SHEPTHUS Xa0TUYECKOTO JIBIDKEHUS MOJIEKYII,
CpeHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHss OJHeprus, padora Tasa,
KO3 (PHUIUEHT TOJIE3HOTO JACHCTBHSI TEIJIOBOTO JBUTATEIIS; IPH OMUCAHUH MTPABUIBHO TPAKTOBATH (DU3MUYCCKHUIA
CMBICJT HCIIOIB3YEMBIX BEIMUYUH, UX O0O3HAYCHUS U CIUHHMIIBI, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIINE AAHHYIO
(U3NYECKYIO BEJTUUUHY C IPYTUMH BEJIHYHUHAM;

ONKCHIBATh M3YUEHHBIE AJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DIIEKTPUYECKHE SBIICHUS (TPOIIECCHI),
UCTIONB3YsT (PU3MUYSCKUE BEIMYMHBL JJCKTPUUYCCKUN 3apsijl, JIEKTPUUYCCKOE IMOJie, HAMPsDKEHHOCTH OIS,
MOTEHIIUAJ, Pa3HOCTh MOTEHIUANIOB; TP OMUCAHUH MPABUIBHO TPAKTOBATh (HYU3UUECKHUI CMBICI UCTIOIB3YEMbIX
BEJIMYHUH, UX 0003HAUCHHS M CIUHUIIBI, YKA3bIBATh (DOPMYJIbI, CBI3BIBAOIINE TAaHHYIO (PU3UUYECKYIO BEIIUUHHY C
JIPYTUMH BETUYHMHAMU;

AHATU3UPOBATh (HPU3MUYCCKHE MPOIECCHI U SIBICHUS, UCIOJIB3Ys (PU3MUCCKIE 3aKOHBI U IIPUHIUITBI: 3aKOH
BcemupHoro Tsarotrenus, I, II u III 3axkonsl HblOoTOHA, 3aKOH COXpaHEHHs MEXaHMUECKOW 3HEepruu, 3aKOH
COXpaHEeHHsSI UMITYJIbCA, MPUHIIKAI CYTIEPTIO3UIIMHA CHJI, IPUHITUT PABHOIIPABUS MHEPITMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOEHHUS BEIIECTBA, T'a30BBIE€ 3aKOHBI, CBS3b CPEIHEH KHMHETHYECKOU
SHEPTUU TEIJIOBOTO JIBIKEHHSI MOJIEKYJ ¢ aOCOIOTHON TeMITepaTypoi, MEPBbId 3aKOH TEPMOJIMHAMHUKH, 3aKOH
COXpaHEeHHsI MIEKTPUIECKOTO 3apsja, 3akoH KynoHa, mpy 5ToM pa3nudaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€r0 MaTeMaTHIeCKOe BEIPAKEHUE U yCIOBHUS (TpaHHIbI, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHITUIIBI JEHCTBHUS MAIIWH, TPUOOPOB W TEXHUUECKHX YCTPOKHCTB; pa3auyaTh
yCIIoBHs WX 0€30MacHOT0 UCTIOJIb30BaHMs B TIOBCETHEBHOM JKU3HH;

BBITIONTHATH DKCIIEPUMEHTHI 110 HCCIIETOBAHUIO (DM3UYECKUX SIBJICHUH M MPOIECCOB C MCIOIL30BAHUEM
MPSAMBIX M KOCBEHHBIX HW3MEPEHH, MpH 3TOM (OPMYJIMPOBATh MpoOJIeMy/3ajadyy W TUIOTE3Y Y4eOHOTO
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO 000pyA0BaHUs, MIPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/JIBI;

OCYIIECTBJIATh TMpPSIMbIE M KOCBEHHbIE H3MEPEHUs (U3WUECKUX BEJIMYWH, TMPH OSTOM BBIOMpATH
ONTHMAIILHBIA CITOCO0 M3MEPEHHUS 1 UCTIOIh30BATh U3BECTHBIE METOIBI OIEHKH MOTPENTHOCTeH U3MEPEHHUI;



HCCIICIOBATh 3aBUCUMOCTH MEXAY (HU3NUECKUMHU BEIMYMHAMU C HCIIOJIB30BAaHUEM NPSIMBIX H3MEPEHUH,
IpH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH pe3yJbTaThl IOJNYYEHHOW 3aBHCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJE TaOIHI] U IPaHKOB, 1eJIaTh BEIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNS;

coOmromaTh TmpaBmia OE30MacHOTO Tpyda NPH IPOBEICHUHM WCCIEAOBAHMA B paMKaxX YdeOHOTO
9KCIIEPUMEHTA, y4eOHO-HCCIIEIOBATEIbCKOH M NMPOEKTHOW NEATeIbHOCTH C HCIIONB30BAHHEM HM3MEPHTEIbHBIX
YCTPOUCTB 1 J1abopaTopHOTo 000pyIOBaHUS;

penraTb pacu4€THBIE 3alaull C SBHO 3aJaHHOH (HU3MUECKOW MOJEIBI0, HCHONB3Ys (QU3HIESCKHE 3aKOHBI U
NPUHOWIB, Ha OCHOBE aHalIW3a YCJIOBHS 3aJayd BHIOMpPATh (H3UYECKYIO MOZENb, BEIICTHATH (DU3HUCCKHE
BEJIMYMHBI M (OPMYJBI, HEOOXOAMMBIE U €€ pPEeIlICHHs, NPOBOAUTH PAacu€Thl M OLICHHWBATh PEabHOCTD
MOJIy4eHHOTO 3HaYeHHS (QU3MUCCKON BEIMYHHBI;

penaTh Ka4yeCTBEHHBIC 33a4l: BBICTPAUBATH JIOTHYECKH HEMPOTHBOPEUMBYIO LITIOUYKY PAcCyKACHHH ¢
OIOPO¥ Ha M3y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PH3NYESCKUE SBICHUS;

UCIIONB30BATh PH PEIICHUH yYeOHBIX 3314 COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS TOUCKA,
CTPYKTYPHPOBAHHS, WHTEPIPETANNH M INPEACTABICHHSA Y4YeOHOW M HAYYHO-IOIYJSIPHOW HH(popManmy,
TOJTyYeHHOW M3 PA3INYHbIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH IOIY4aeMyI0 HH)OPMAIIHIO;

NPUBOIUTh HPUMEPHl BKIAJA POCCHHUCKHX M 3apyOSKHBIX YYEHBIX-(QU3HKOB B pa3BUTHE HAyKH,
00BsACHEHHE TIPOLIECCOB OKPYKAFOLIEr0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHif;

UCIIONB30BAaTh TEOPETHYCCKHE 3HAHUS MO (U3MKe B MOBCEAHEBHOW JKM3HH IS OOCCIICUCHHUS
0e30MacHOCTH NpH OOpAICHUH ¢ MPUOOpPaMH M TEXHHYECKHMH YCTPOWCTBAMH, JUIA COXPAHCHUS 310POBbI H
COOJIFOZICHHST HOPM DKOJIOTHYECKOTrO IOBEACHHMS B OKpYKaroweil cpene;

paboTaTh B TpYIIE C BBINOJHCHHEM DPA3IMYHBIX COLMANBHBIX POJICH, MIaHUPOBaTh pabOTy TPYIIIEL,
paLOHAIIBHO pacIpelelsaTh OOSM3aHHOCTH M IUIAHHPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYaIHsX,
aJIeKBaTHO OLICHUBATh BKJIAJ KaXXIOT'0 U3 YYaCTHUKOB IPYIIIEI B pELICHHE PACCMaTpUBaEMOIl IPOOIEMBI.

K xoHiy oOy4yeHus B 11 kJiacce mpeiMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXkaTh
c(OpMHUPOBAHHOCTH y 00YYaIOIINXCSI YMECHHIH:

JEMOHCTPHPOBATh HA NPHMEpPax poJib U MecTO (GU3UKK B (HOPMUPOBAHUHM COBPEMEHHON HAy4YHOMN
KapTHHBl MHUpa, B Pa3BUTHH COBPEMEHHOI TEXHHUKH M TEXHOJIOTHH, B IPAKTHYECKOW HESITEIBHOCTH JIIOACH,
LEJOCTHOCTh U SAUHCTBO (PU3MUYESCKON KapTHHBI MUpa;

YUYHUTBIBATH TPAHUIBI IPUMEHEHHUS M3YYCHHBIX (QU3HYECCKUX MOJENeH: TOUSUHBIN dIICKTPUYECKUI 3apsi,
Jyd CBeTa, TOYCYHBIH HCTOYHHMK CBETa, sSACPHAas MOJENb aTOMa, HYKJIIOHHAs MOZENb aTOMHOIO sjpa IpH
penreHnd HU3HIECKHX 3a/1ay;

pacro3HaBaTh (pU3NYECKUE SBICHUS (IPOLECCH) M OOBACHATh UX Ha OCHOBE 3aKOHOB AJICKTPOANHAMHUKH
Y KBaHTOBOM (DM3UKU: SIEKTPUUECKask MPOBOJUMOCTB, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE ACHCTBHS
TOKa, B3aMMOJICHCTBHE MarHUTOB, DJICKTPOMAarHUTHAsI MHAYKIW, JeHCTBHE MAarHUTHOTO TOJIS Ha MPOBOIHHK C
TOKOM M IBIDKYLIMHCS 3apsij, dJICKTPOMAarHUTHBIE KoJieOaHWs W BOJHBI, NPSIMOJMHEHHOE PaclpOCTpaHCHUE
CBeTa, OTPaXeHWe, NpeJomieHHe, HHTephepeHurs, Mudpakius ¥ MOJIpHU3alUs CBETa, AUCIEPCUS CBETa,
¢doroanexrpuueckuit 3Qpdext (GoToaPdekxr), CBeToOBOE NaBlicHHE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aToMa
BOJIOPO/IA, €CTECTBEHHAsI M NCKYCCTBEHHAs! paJINOAKTHBHOCTH;

OIIMCHIBATh N3yYEHHBIC CBOMCTBA BEIECTBA (3JEKTPUUECKUE, MATHUTHBIC, ONTHYECKHUE, HIEKTPUUECKYIO
MIPOBOAUMOCTE Pa3JIMYHBIX CPEA) W DIEKTPOMAarHWTHBIE SIBJICHUS (TIPOIECCHI), HCIONB3Yys (hU3UUECKHe
BEJIMYMHBI: IEKTPUUECKUNA 3apsijl, CHJIa TOKA, JIEKTPHUYECKOE HaIpsHKEHHUE, SJIEKTPUYECKOe CONPOTHBIICHHUE,
Pa3sHOCTh MOTEHIMAJIOB, JIEKTPOJBIDKYIIAs CHila, paboTa TOKA, MHAYKIMS MAarHUTHOTO IOJIs, cWia AMIepa,
cuna JlopeHna, MHAYKTHBHOCTb KaTyIIKH, SHEPTHUs 3JIEKTPUUECKOr0 ¥ MarHUTHOTO ITIOJIEH, MepHoa U JacToTa
KosieOaHWH B KoJieOaTeIbHOM KOHTYpE, 3apsii M CHJIa TOKAa B IPOIECCE TAPMOHHUYECKHX 3JICKTPOMAarHUTHBIX
KosieOaHHuH, (OKyCHOE pAacCTOSIHME M ONTHYECKas CWiIA JIMH3BI, TPU ONHCAHMM NPABIILHO TPAaKTOBATH
(U3MYECKNH CMBICT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAueHWS] W EJUHUIBI, YKa3blBaThb (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO ((U3NYECKYIO BETMUUHY C IPYTUMH BETMYUHAMI;

OIIMCHIBATH N3yYEHHBIC KBAHTOBBIC SIBJIICHHS U MTPOLIECCHI, HCHONb3Ys (PM3MUECKHE BEJINUYNHbI: CKOPOCTh
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTHs M UMITYJIbC (OTOHA, IIEPHO/] MOTypacliaia,
SHEPrHs CBSI3M aTOMHBIX sJIep, NPH OIMMCAaHMH TMPABUIIBHO TPAaKTOBAaTh (M3MYECKUI CMBICT HCIIOIb3YeMbIX



BEJINYNH, UX 0003HAUEHHS U €IUHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUIECKYIO BETHINHY C
JIpYTHMH BEIMYMHAMH, BEIYUCIIATH 3HAYCHNE (PU3UICCKON BEITMIUHBL;

aHAIN3UPOBATH (PU3MUECKUE TPOIECCH U SBICHUS, UCIIONB3Ys (PU3NYECKIe 3aKOHBI ¥ MPUHLUIBL: 3aKOH
Owma, 3aKOHBI IIOCIIEIOBATENHHOTO M MAPAJUICIFHOTO COEANHEHNUS IPOBOTHHUKOB, 3aKkoH J[xoynsi—JIenna, 3akoH
JIEKTPOMAarHUTHON WHAYKIWH, 3aKOH HPSMOJMHEHHOTO PacHpOCTPAaHEHUs CBETA, 3aKOHBI OTPAKCHHS CBETa,
3aKOHBI TPEIOMJICHHSI CBETAa, ypaBHEHHE DMHIITEWHa i GoTod(ddeKrTa, 3aKOH COXpAaHCHUS SHEPTHH, 3aKOH
COXpaHEHMs HMITYJIbCa, 3aKOH COXPAHCHMS 3JEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHMS MacCOBOTO YHCIIA,
nocTynaTel bopa, 3aK0H pagoaKTHBHOTO Paclaza, MpU 3TOM Pas3IH4aTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa,
€r0 MaTeMaTHIeCKOE BEIPAKCHUE U yCIOBUS (TpaHUIbI, 001aCcTH) IPUMEHIMOCTH;

OTIPEIETISITh HAlpaBICHNE BEKTOPAa MHAYKIIMHM MarHUTHOTO IOJIS MMPOBOJHMKA C TOKOM, CHIIBI AMIiepa nu
cuibl JlopeHua;

CTPOUTH U OTHCHIBATH H300pa’keHNE, CO3]aBaEMOE INIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBINTOJHATH AKCIICPUMEHTHI 10 HCCIEIOBaHMIO (DM3MUCCKHUX SIBICHUH M IPOIECCOB C HCIIOJIL30BAHHEM
NPSMBIX M KOCBEHHBIX HM3MEPEHHUH: HpPH 3TOM (HOpMyJIHpOBaTh MpoOieMy/3afgady M THUIOTE3y YdeOHOro
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 NPEUIOKEHHOTO 000PYIOBaHMS, IPOBOIUTH OMBIT M (OPMYIHPOBAThH
BBIBOJIBI;

OCYIIECTBJISITh INPSIMBIE M KOCBCHHBIC H3MEpPEHUS (M3MUECKHX BEJIMYMH, TNPH 3TOM BHIOMpaTh
ONITHMANIBHBIN CLIOCOO U3MEPEHNUS U HCIIOIb30BaTh H3BECTHBIE METO/IBI OLIEHKH MOTPEITHOCTEH N3MEPEHHUH;

HCCIIE0BaTh 3aBUCUMOCTH (DM3HUYECKUX BEIUYUH C HCIOJB30BAHHUEM NPSIMBIX M3MEPEHHH: MPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh pe3yibTaThl MOJTYYCHHOW 3aBHCHUMOCTH (M3MUECKHX BEIUYUH B
BUie TabIHI ¥ rpadKOB, AETaTh BEIBOABI IO PE3yIbTaTaM HCCIICTIOBAHMS;

coOmomaTh IpaBwia O€30MacHOro Tpyda IPH MPOBEICHHH HCCIECJOBAaHMH B paMKax y4eOHOTO
9KCTIEPUMEHTa, YIeOHO-HCCIEJOBATENbCKOW W MPOSKTHOW AEATEIBHOCTH C HCIIOJIb30BAaHHEM H3MEPHTEIBHBIX
YCTpOMCTB 1 1aG0paTOpHOTO 000PYAOBaHNS;

pemats pacdETHbIC 3a/1a4 C SIBHO 334aHHOHM (M3MYECKOM MOAENBIO, NCTIONb3ys (PU3MUECKHE 3aKOHBI U
NIPUHIOMIBI, HA OCHOBE aHAJM3a YCJIOBHS 3a/aud BBIOMPATh (U3MYECKYI0O MOJEINb, BBIICIATH (DU3UUECKHE
BeJMYMHBI U (HOPMYJIBI, HEOOXOAMMBIC sl €€ PpeIICHHs, MPOBOAWUTH PACUEThl M OLEHMBATh PEaIbHOCTh
TIOJTYYEHHOTO 3HaUCHUS (PU3NIECKON BETMIHMHBI;

pemarh KauyecTBEHHBIC 3aJaui: BBICTPANBATh JIOTMYECKH HETPOTHBOPEUUBYIO IEHOYKY PacCyXICHHH
OTIOpOHi HAa M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUecKue SBICHUS;

UCTIONIB30BATh MPH PEIICHUN Y4eOHBIX 3a/1ad COBPEMEHHbIC HH(POPMAIIOHHBIE TEXHOJIOTHH JUIS TIOUCKa,
CTPYKTYpPHPOBAaHHMS, WHTEPIpPETAalMd W TPEJACTABICHHS Yy4eOHOM W HAyJYHO-TIONMYJSIpHON wnH(oOpManuy,
TIOJTYYEHHOW M3 Pa3lNuHbIX HCTOYHUKOB, KPUTHIECKH aHAM3UPOBATh MOIydaeMyto HH(OpMAaIHIO;

OOBSICHITH TNPUHIMITBI ICHCTBUS MalIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3iaNdaTh YCIOBHUS HX
0€3011acCHOT0 UCTIONIH30BAHMS B IIOBCEAHEBHO KHU3HHY;

NIPUBOJNTH TPUMEPHI BKJIAJa POCCHHCKHX M 3apyOeXHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOLIECCOB OKPY’KAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHYECKWE 3HaHWA MO (HU3MKE B IIOBCEAHEBHOH >KM3HM JUIs oOOecTiedeHus
6e3omacHOCTH NpU 00paIieHnn ¢ MpUOOpaMH M TEXHHYECKHMH YCTPOMCTBAMH, ISl COXPAHEHUS 3/I0POBBS U
cOO0JII0/IeHHST HOPM 3KOJIOTHYECKOTO TIOBE/ICHHS B OKPY>Karollel cpere;

paboTarh B Tpynne C BBHIIOJHEHHEM pa3JIMUHBIX COLMAJIBHBIX pOJIed, MIaHUpOBaTh paboTy TPYIIIb,
palMoHAIBHO pacHpeneisiTh OOSM3aHHOCTH M IUIAaHWPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX CHUTYaIMsX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KAKIOTO M3 YYaCTHHKOB TPYIIBI B pEIICHHE PAacCMaTpPHBAEMOM IMPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

No KoanuecTBo yacoB

w/n HauMeHOBaHUeE Pa31eJI0OB M TEM MPOrPaMMbI Tip 3. HOP

Bcero K. pad pa6

Pasznen 1. PU3UKA 1 METO/JIbI HAYUYHOI'O ITO3HAHUWSA
1.1 ®du3KKa U METO/IbI HAYYHOTO TIO3HAHUS 2 | | bubmmoreka IIOK https://m.edsoo.ru/7f41bf72

Utoro mo pazneny 2

Pazgen 2. MEXAHUKA
2.1 Kunemarnka 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 7 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXaHHUKE 6 1 1 bubnunoreka IJOK https://m.edsoo.ru/7f41bf72

HUroro no pazaeny 18

Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMOJ/JIMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOM TEOPUH 9 1 bubnuorexa IJOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 bubnuoreka IJOK https://m.edsoo.ru/7f41bf72
3.3 ArperatHbie cOCTOsTHHS BemecTBa. Ma3oBbIe MEPEXOIBI 5 bubnuorexa IJOK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24

Paznen 4. QJEKTPOINHAMUKA
4.1 DrektpocraTuka 10 1 bubnuorexa IJOK https://m.edsoo.ru/7f41bf72
4.2 [MocTosiHHBIH dneKTpUUecKuit TOK. TOKH B pa3siHYHBIX Cpeaax 12 1 bu6mmoteka L{OK https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22

PesepBHOE Bpems 2

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KIIACC

KoanuecTBo yacon

Jl:;-)ﬂ HaumeHoBaHue pa3feoB U TeM NPOrpaMMbl Beero K. Ip. a.110P
pa6 pao
Paznea 1. DJIEKTPOANHAMHUKA
1.1 MarHuTHOE moJie. DISKTPOMAarHUTHAS HHIYKIIAS 11 1 | 1 bub6mmoreka ITOK https://m.edsoo.ru/7f41c97¢
Hroro no pazgery 11
Pa3zgen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4YeCKHe U AIEKTPOMArHUTHBIE KOJIeOaH s 9 1 bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
2.2 MexaHHUYEeCKHe U AIEKTPOMArHUTHBIE BOJTHBI 5 1 bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢
HUroro no pazaeny 24
Pasnean 3. OCHOBBI CHEHI/IAJIBHOﬁ TEOPUUN OTHOCHUTEJBHOCTH
3.1 OCHOBBI CHEIHANTBHOM TEOPUH OTHOCUTEILHOCTH 4 1 | bubnnotexa LIOK https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM ONTHKU bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenune aroma 4 bu6mmoteka L{OK https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE S7IpO 5 bubmmoreka L{OK https://m.edsoo.ru/7f41c97¢c
Htoro mo pazneny 15
Paznea 5. DJJIEMEHTBI ACTPOHOMUWU U ACTPODPU3NKN
51 | DJIeMEeHTBI aCTPOHOMUH U acTpOPU3NKN 7 1 | bubmumoteka LIOK https://m.edsoo.ru/7f41c97c
Utoro mo paszaeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 | O6obmaromniee MOBTOPEHHE | bu6mmoteka [{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 4 3



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

INOYPOYHOE INVIAHUPOBAHUE

10 KJIACC
Ne KoanyecTBo yacoB
IIp. Ha
;1 Tema ypoka Beer K.6 pag | Ta 3. IIOP
0 pa
- .
1 Pusika — Hayka o npupoe. HayuHbie METOL NosHAHKA 1 Bu6morexa LIOK https://m.edsoo.ru/ff0c32e2
OKPY’KaroIIEro Mupa
2 Ponb u MecTo u3mKHU B (I)OpMI/IPOBaHI/II/I COBpEMEHHOM Hay1HOI 1 Bu6morexa LIOK https://m.edso0.ru/ff0c33e6
KapTHHBI MUPa, B IPAKTHYECCKON JICATEIHHOCTH JIFOJICH
3 Mexanundeckoe aBrkeHHe. OTHOCHTEIBHOCTh MEXaHHIECKOTO 1 Bumorexa LIOK https://m.eds00.ru/f0c3508
nBkeHus. [lepemeriieHne, CKOpPOCTh, YCKOPEHHE
4 PaBHOMEpHOE MPSIMONHHEITHOE BIKCHIE 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MPSIMOMHEIHOE BIKCHIE 1 bubnuotexa L{OK https://m.edsoo.ru/ff0c372e
6 CeobomHoe najgeHue. YCKOpeHHe CBOOOTHOTO MaACHHs 1 bubnunoteka [{OK https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeitnoe neikeHue. J{BrxeHne MaTepHalibHONW TOYKH 110 1 Bu6morexa LIOK https://m.edsoo.ru/ffoc3ada
OKPY>KHOCTH
8 ITpunnun OTHOCI:ITGJIBHOCTI/I I'anunes. MHepuuanbHble CUCTEMBI 1 BuGnnotexa LIOK https://m.edsoo.ru/ff0c3bes
otcueta. [lepBbiii 3axkoH HptoTOHA
9 Macca tena. Cuna. HpI/IHHI/Il} cynepno3uuuu cui. Bropoit 3akoH 1 Bubsorexa LIOK https://m.edsoo.ru/ffoc3bes
HproTOHA U151 MAaTEPHATIBHON TOYKH
10 Tpertuii 3akon HproTOHA [U1s1 MaTepUaIbHBIX TOYEK 1 bubnunorexa IJOK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOro Tsarotenus. Cuia Tshxectu. [lepBas kocMudeckas 1 Bu6morexa LIOK https://m.eds00.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyrocru. 3akon I'yka. Bec Tena 1 bu6imoreka [{OK https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddunuent tpenus. Cruia conpoTHBICHUS IPH 1 Bubmiorexa LIOK https://m.edso0.ru/ff0c3f76
JIBIKCHUH TeJa B XHUIKOCTH WIIH Ta3e
[NoctynarensHOE U BpalaTeabHOE JBHKEHHE a0COIIOTHO TBEPIOTO
14 tena. MomenT cuisl. [Tnedo cuitel. Y ciioBust paBHOBeCHS TBEPIOTO 1 bubmuoteka LIOK https://m.edsoo.ru/ff0c41a6
Tera
15 Wmmysibc MaTepHaibHON TOUKH, CUCTEMbl MATEPHAIIBHBIX TOYCK. 1 Butmorexa LIOK https://m.edsoo.ru/ff0c43d6

I/IMHyJ'ILC CHJIBL. 3aKOH COXpaHCHUA UMITYJIbCA. PeakTuBHOE JBHXXCHUC
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Pabora u moutHOCTS critel. KnHeTHYECKAsT SHEPTHS MaTepHATHHON

16 - bubmmnorexa LIOK https://m.edsoo.ru/ff0c4502
To4kd. Teopema 00 U3MEHEHUH KHHETHYECKOH YHEPIUH
IotenunanbHast sHeprus. [loTeHIHanbHast SHEPTHS YIPYTo

17 nedopmupoBaHHOi TpyxuHbI. [loTeHIIMATbHAS SHEPIUs TeNa BOIU3U bubnunoreka ITOK https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTH 3eMITH
IoTeHunanbHbIe U HEMOTEHIHANbHbIEC CHITbl. CBSA3b pabOThI

18 HEMOTEHIUALHBIX CUJI C U3MEHEHHEM MEXaHHUYECKOH SHEPTHU Bbubnuoteka LIOK https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPaHCHHs MEXaHUYECKOH SHEPTHH

19 JlaGopartopHas pabora «/3ydeHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKOH
JHEPTHI»
KoHnTponsHas padota o teme «KunemaTrka. J[uHamMuKka. 3aKOHBI

20 P p A bubmmoreka ITOK https://m.edsoo.ru/ff0c4b74
COXpaHEHHs B MEXaHHUKE)
OCHOBHBIC TTOJIOXKEHHUS MOJIEKYIIIPHO-KHHETHYECKOW TEOPHH.

21 yAp P bu6nuoreka IIOK https://m.edsoo.ru/ff0c4dc2
bpoyHoBckoe nBmkenue. Auddysus

29 XapakTtep JBIKCHHS M B3aUMOJCHCTBHUS YacTUII BenecTBa. Monenu
CTPOCHHS Ta30B, KUAKOCTSH U TBEPABIX Tel

23 Macca monekyi. KonnyectBo BeniectBa. [loctosiHHas ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana
temneparyp Lenbcust

25 Uneansueiii raz B MKT. OcxoBroe ypaBHenne MKT bu6mmoteka L{OK https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIepaTypa Kak Mepa cpelHeil KHHETHYECKOi dJHepTruu

26 patyp ba cpei . P Bbubnuoreka LIOK https://m.edsoo.ru/ff0c511e
JIBIDKEHUS MOJIEKYJI. YpaBHeHHe MenpeneeBa-Knanelipona

27 3akon JlayibToHa. ['a30BbIe 3aKOHBI

28 Pernenue 3a1a4 Ha Ta30BbIe 3aKOHBI

29 W3omporiecchl B HIeaIbHOM ra3e U uX rpad)uuecKkoe mpeacTaBlieHue bubnunorexa IJOK https://m.edsoo.ru/ff0c570e
BryTpeHHSS S5HEPTHS TEPMOJMHAMUYECKON CHCTEMBI U CIIOCOOHI €€

30 n3MeneHus1. KosmuecTBo TemsoTsl u padora. BHyTpeHHSs sHeprus bubmumoteka LIOK https://m.edsoo.ru/ff0c5952
OJJHOATOMHOT'O HJIeaJIbHOT'O ra3a

31 Buis! Temonepenauu bu6mmoreka [{OK https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEINIOEMKOCTb BelllecTBa. KondyecTBo TEIIOTHI IPU

32 A m p bubnuoreka IIOK https://m.edsoo.ru/ff0c5¢36
Teruronepenade. AnnabaTHBIN mporecce

33 IlepBblii 3aKOH TEPMOAUHAMUKHA M €T0 MPUMEHEHHE K H30IPOIIeccam bu6mmoreka [{OK https://m.edsoo.ru/ffOc5efc

34 HeobGparumocts nporneccos B npupoae. Bropoii 3akon bubmumoteka LIOK https://m.edsoo.ru/ff0c6230
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TEPMOANHAMUKN

35 Hpunnun geiicteus u KI1J] TermioBoil ManHel bubmmoreka ITOK https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapnro u ero KIT/Q

37 OKkonorndeckue IpoOIeMbl TETNIOIHEPTeTHKN

38 OGobmaromuii ypox «Monexyiapras dusika. Ocrosbt Bu6muotexa IIOK https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY

39 KonrponbHas padora no teme «MounekysisipHast ¢u3rnka. OCHOBBI Bummorexa LIOK https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKUY

40 [MapooOpa3zoBanue 1 KOHAEHCAIMs. VIcapeHue U KueHne bubnunoreka ITOK https://m.edsoo.ru/ff0c63b6

41 AGCONIOTHAS ¥ OTHOCHUTEIbHAS BIAKHOCTh BO3yXa. HachIleHHbII map bubmmoreka ITOK https://m.edsoo.ru/ff0c64d8

42 TBePuoe teno. Kpucramninueckue u aMmopdHbIie Tea. AHU30TPOITUS Bu6mmorexa LIOK https://m.edsoo.ru/f0c65%0
cBOMCTB Kpuctasuios. JKunkue kprcramuibl. COBpeMEHHbIE MAaTEPHAIIBI

43 [TnaBeHre ¥ KpUCTALTH3ANUS. Y IeNIbHAs TEIUIOTa ITaBJIECHUS. Bumorexa LIOK https://m.edso00.ru/ff0c6708
CyOnumariusi

44 YpaBHeHHe TemIoBoro cananca bubnunoreka [TOK https://m.edsoo.ru/ff0c6820

45 Dnektpu3aiys Ten. DIeKTpUueckuil 3apsi. [{Ba BiIa JIEKTPUISCKUX Bu6morexa LIOK https://m.edsoo.ru/ffocehee
3apsiJIoB

6 ITpOBOAHKMKH, TUIJEKTPUKU M MOTYTIPOBOJHUKH. 3aKOH COXPAHEHHS Butmorexa LIOK https://m.edsoo.ru/ffocebee
DIIEKTPHUUYECKOTO 3apsia

47 3BaS§;/IHMOZ[eI/ICTBI/I€ 3apsaoB. 3akoH Kynona. ToueuHslil anekTpuyeckuit BuGmorexa LIOK https://m.edsoo.ru/ffoc6ced

48 HanpsbiEHOCTS S1eKTpHICCOro nois. TIPHHLMIT Cyneprosiiin Bubnnorexa [{OK https://m.edsoo.ru/ff0c6df2
ANEKTPUYUECKUX moJed. JIMHUKM HanpsHKEHHOCTH

49 Pabota cun anextpoctarndeckoro mosst. [Torennuan. PazHoctsh Bubsorexa LIOK https://m.edsoo.ru/ffoc6f00
MOTEHIHAJIOB

50 TIpOBOAHUKH U TUIIEKTPUKHU B HIEKTPOCTATHUECKOM I1OJIE. Butmorexa LIOK https://m.edsoo.ru/ff0c7018
JlusiiekTpudeckasi IPOHHIIAEMOCTh

51 OnekrpoémkocTh. KoHnercaTop bubnuoreka [TOK https://m.edsoo.ru/ff0c7126

52 DNIEeKTPOEMKOCTD TUIOCKOTO KOHIEHCATOPA. DHEPTHS 3apsHKEHHOTO Butmiorexa [IOK https://m.edso0.ru/f0c72¢c0
KOHJIeHCAaTOpa

53 Pemenue 3amad o Teme "Konnencaropsr”

54 [puHIKI JeWCTBHS U IPUMEHEHHE KOHIEHCATOPOB, KOITUPOBAILHOIO

annapaTa, CTpyHHOro npuHTepa. DJIEKTPOCTaTHIECKas 3allIHTa.
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3a3eMIIeHrE 3JIEKTPONIPHOOPOB

aﬂeKTpI/I‘{eCKI/Iﬁ TOK, YCJIOBHUS €T0 CYILIECTBOBAHUS. IlocTOSIHHBIM TOK.

55 Cuna toxa. Hanpsokenne. Conpotusnenue. 3akoH OMa Ajs ydacTka 1
Henu
INocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COCIMHCHIUE

56 npoBoHHUKOB. JlJabopaTopHas pabora «/3yueHue CMEIIaHHOTO 1 bubnuoreka ITOK https://m.edsoo.ru/ffOc74f0
COCITMHCHUSI PE3UCTOPOB)

57 Pa6oTa 1 MOIITHOCTH AIEKTPHUUECKOTO ToKa. 3aKkoH JIxkoys-Jlenma 1 bu6nuoteka LIOK https://m.edsoo.ru/ffOc7838
3akon OMa Ay moJTHOM (3aMKHYTOM) 3meKTprdeckoit rermu. KopoTtkoe

58 3ambikanue. Jlabopatopaas pabora «3zmepenne DJIC UCTOYHHKA TOKA 1 bubnuoreka ITOK https://m.edsoo.ru/ff0c7ae0
Y €r0 BHYTPEHHETO CONPOTUBIICHUS»

59 DeKTpOHHAs TIPOBOAUMOCTH TBEP/IBIX METAIIIOB. 3aBUCHMOCTh 1
COIPOTHBIICHHUS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb

60 DJIeKTpUYecKHii TOK B BakyyMme. CBOHCTBa 3JIEKTPOHHBIX TyYKOB 1

61 HOHXHpOBOI[HI/IKI/I, UX COOCTBEHHAS M IPUMECHAS TPOBOIHUMOCTb. 1 Butmorexa LIOK https://m.edsoo.ru/ff0c84ae
CaoiicTBa p—n-niepexoxa. [1oaynpoBoHUKOBBIE TPHOOPEI

62 DJIEeKTPHYECKHI TOK B PACTBOPAX U PACIIaBaX JICKTPOJIHUTOB. 1 Bu6morexa LIOK https://m.edsoo.ru/ffoc82ba
DNEKTPOIUTHYECKAs AUCCOLUALHS. DICSKTPOIU3

63 DteKTpuCCKil TOX B rasax. CamocTosTelLHEIH 1 1 bub6nuoreka IIOK https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITeNIbHBIN pa3psa. Mounus. [lnazma

64 DnekTpHYecKre MpuOOPbI U YCTPOHCTBA U UX NMPAaKTHYECKOE 1 Bu6morexa LIOK https://m.edsoo.ru/ff0cs6fc
npuMenenne. [IpaBuia TeXHUKH 6€30MacHOCTH

65 O06061maronuii ypok «JIeKTPOJHHAMHKA) 1 bubmmoreka ITOK https://m.edsoo.ru/ff0c88be

66 KoHnTponsHas E)a60Ta 1o TemMe «DneKrpocTaTika. [10cToSHHBIN 1 Bu6morexa LIOK https://m.edsoo.ru/ffoc8asa
EKTPUICCKHI TOK. TOKH B pa3MYHBIX CPEIax»

67 PesepBHbiit ypok. KoHTponbHas pabora mo teme "DneKTpoanHaMuKa” 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c8c56

68 Pesepusrit ypok. O6obmaronuii ypok 1o temam 10 kinacca 1 bu6mmoteka [{OK https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

Ne KoJsnuecTBo 4yacoB
Jar
o/ Tema ypoka Bee K. Ip. a Ia.10P
- ro paod paod
ITocTosiHHBIE MArHUTHI U X B3aUMOJIEUCTBHE. MarHUTHOE ToJIe.
1 N A . 1 bubmmoreka ITOK https://m.edsoo.ru/ff0c9778
Bekrop MarHuTHO#M WHAYKIWH. JINHUK MArHUTHOW MHAYKIMN
MarnuTHOE ToJie TPOBOAHKMKA ¢ ToKOM. OnbIT Dpcrena.
2 N POBOI peren 1 Bu6nuoreka IOK https://m.edsoo.ru/ff0c98fe
BsanMoeiicTBHE IPOBOIHUKOB C TOKOM
3 JlelicTBHE MArHUTHOT'O MOJISl HA MPOBOJAHUK ¢ TOKOM. Criia AMrepa. 1 bubnunoreka ITOK https://m.edsoo.ru/ff0c9acO
efiCTBHE MarHMUTHOTO ITOJIS Ha ABIUKYIIYIOCS 3aPSHKCHHYIO YACTHILY.
4 A JIBHAYILY P y 1 1 Bbubmmoreka ITOK https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cuiel JlopeHna
5 Pewienue 3anay Ha cuity Amrnepa u cuny JlopeHua 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0c98fe
6 OnexTpoMaruuTHast HHAYKIUs. [I0TOK BeKTOpa MArHUTHON MHAYKIIHH. 1
OJ1C nnaykumu. 3aKOH JIEKTPOMarHuTHOM nHAyKuuu Papajes
JlabopaTopHnas padota «cciaemoBanue sIBICHHS JICKTPOMArHUTHOM
7 PaTOpHas p A p 1 1 Bu6nuoreka IIOK https://m.edsoo.ru/ff0cal50
WHT KL
WunyxtuBHOCTE. SIBNenue camonnaykuuu. JC caMOUHAYKIUH.
8 DHeprusi MAarHUTHOTO MOJISI KATYIIKKA C TOKOM. DIIEKTPOMArHUTHOE 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0ca600
IoJie
TexHUYECKUE YCTPOUCTBA M MX NPUMEHEHHUE: TIOCTOSIHHBIE MATHUTBI,
9 JJIEKTPOMArHUTBI, AIIEKTPOIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX 1
YACTHII, MHIYKIIMOHHAS TIeYb
Oo6o0mamnuit ypok «MarHUTHOE MMoJie. JICKTPOMAarHUTHAS
10 HIATOTLIH YP P 1 Bu6nuoreka IIOK https://m.edsoo.ru/ff0cab82
WHTKIUS»
KonrposbHas pabora 1o Teme «MarHuTHoe 1oJjie. DIeKTPOMarHuTHas
11 p P p 1 1 Bbubimoreka ITOK https://m.edsoo.ru/ff0cad58
WHJTKIUSI»
B Hble MEXaHHYECKKE KoJieOanus. ['apMOHNUecKre KOJaeOaHusl.
12 CroGon © ecke koaed - apmoriee 01166 1 Bbubnuoreka ITOK https://m.edsoo.ru/ffOcaf06
YpaBHeHHe rapMOHUYECKUX Kosiebanuii. [IpeBpamenne sneprun
13 JlaGoparopnast pabota «/ccinenoBaHue 3aBUCUMOCTH TIEPHOA MAITBIX 1 1
Kosie0aHui rpy3a Ha HUTH OT JUTMHBI HUTH M MAacChl Ipy3a»
KonebarenbHblii KoHTYp. CBOOOTHBIE 3JIEKTPOMATHUTHBIC KOJICOaHHS B
14 UeaIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXTY 1 Bbubaunorexa I{OK https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMATHUTHBIMH KOJICOAHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B UICATTbHOM 1 Bubnuoreka I{OK https://m.edsoo.ru/ff0cb9c4
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KoJIe0aTeTbHOM KOHTYpE

HpeL[CTaBJ'IeHI/Ie 0 3aTyXaromux KoJIeOaHUsX. BI:IHy)K)IeHHbIe

16 MeXaHu4eckue kojaebanus. Pe3onanc. BeiHykIeHHBIC bubnuoreka ITOK https://m.edsoo.ru/ffOcbb86
9JIEKTPOMAarHUTHEIE KOJICOaHNs
Ilepemenssiif Tok. CHHYCOUIaNbHBIH IEPEMEHHBINH TOK. MOIIHOCTh

17 MEPEMEHHOTO TOKA. AMIUTUTYIHOE U JACHCTBYIOIICE 3HAYCHUE CHITBI Bbu6nuoreka IOK https://m.edsoo.ru/ffOchd34
TOKA W HANIPSHKCHUS

18 Tparcpopmarop. [IponsBoacTBo, nepenava u moTpedIcHne
ANEKTPHUYECKON SHEPTHH
YcTpoiicTBO U MPAaKTUUECKOE TPUMEHEHHUE IEKTPUUECKOTO 3BOHKA

19 P P p N P ’ Bu6nuoreka IIOK https://m.edsoo.ru/ff0cc324
TeHepaTopa MepeMeHHOT0 TOKa, IMHUN dIICKTporepenad

20 DKOJIOTUYECKUE PUCKH TPH IPOU3BOJICTBE AMeKTposHepruu. Kynprypa
HCTIOJIb30BAHUS 3JICKTPOIHEPTHU B TIOBCETHEBHON JKU3HU
MexaHIYECKHE BOJHEL, YCIOBUS pactpoctpaneHus. [lepuoza. CKkopocTb

21 4 pacnpoctp PHOA P bubanorexa I{OK https://m.edsoo.ru/ff0cca54
pactpocTpaHeHHS U [THHA BOJHEL [lomepednsie v mpoIoIbHBIC BOJHEI

22 3Byk. CkopocTh 3ByKa. ['poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa Bbubnuoreka [{OK https://m.edsoo.ru/ffOcccOc
DneKTpOMarHuTHbIE BOJIHBI, HX CBOMCTBA U CKOpOCTh. [lIkama

23 P ’ p Bu6nmoreka IIOK https://m.edsoo.ru/ffOccfe0
9JIEKTPOMArHUTHBIX BOJIH

24 [IpuHIUIEI paArOCBSI3U U TeNEBUICHNUS. Pa3BUTHE CPENCTB CBS3H.
Paaunonoxanus

25 Konrponbhas pabora «KonebaHust 1 BOJHBI Bbubnuoreka [{OK https://m.edsoo.ru/ffOcc6f8
IIpsamonuHeliHOEe pacpoCcTpaHEHUE CBETa B OJJHOPOIHOM cperie.

26 P N pactpoctp AHOPOA pea bubamnorexa I{OK https://m.edsoo.ru/ff0cd350
Toueunslit ncrouHmK ceta. JIyd cBeta
OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue

27 ™ o p p Bu6nuoreka IIOK https://m.edsoo.ru/ff0cd4e0
M300paKEHU B IIIOCKOM 3€pKaje
IIpenomnenue cera. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHpIi

28 P yIp p et bubnuoreka [TOK https://m.edsoo.ru/ff0cd7f6
YroJI TIOJIHOTO BHYTPCHHETO OTPaXKCHUS

29 JlaboparopHras pabora «/3MepeHne nmokaszarels peIoMICHHS CTEKIIA) Bbubnuoreka L{OK https://m.edsoo.ru/ffOcd67a
JIunzel. [Toctpoenne nzobpaxkeHuit B muH3e. @opmysa TOHKOH JTUH3EI.

30 p p PMY. Bu6numoreka IIOK https://m.edsoo.ru/ffOcddle
YBesnueHue JUH3bI

31 Pemenne 3amad Ha popMyITy TOHKO JTHH3BI

32 Hucnepcus csera. CioxkHBIH cocTaB O6enoro cera. L[ger.

33 Wurephepennus ceera. Judpaxuus cBeta. J(udpakunonHas penréTka bubnunoreka ITOK https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cbb86
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
https://m.edsoo.ru/ff0cc6f8
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

34 [omepeuyHocTh cBETOBBIX BOJH. [lomsipu3arust cBeTa bubnuoreka ITOK https://m.edsoo.ru/ffOcf02e
35 Onrtrdeckue IpUOOPHI U YCTPOICTBA B YCIIOBHA UX OE30IIaCHOTO
MIPUMEHECHUS
36 I'panuip NPUMEHUMOCTH K/IACCHIECKOH MEXaHHKH. [MocTynatet Bubmorexa LIOK https://m.eds0o.ru/ff0cfg62
CHEINATbHON TEOPHH OTHOCHTEIILHOCTH
37 (%T;Oai;[ziiﬂ;;zgm%p CMEHHOCTH. 3AMC/LICHNE BPCMEHH 1 Bubnuoreka IJOK https://m.edsoo.ru/ff0cfad2
38 3;?1?:;;&3;;3;“’%2EEFC;;KI;’;K‘;;’;CTHHH' CBsI3k Macchl ¢ BuGmuorexa L[OK https://m.edsoo.ru/ffocfc68
39 KonrponbHas padora «Onrtrka. OCHOBBI ClIEIHaIbHON TEOPHU Bubmiorexa LIOK https://m.edsoo.ru/ffOcf6f0
OTHOCHTEJILHOCTI)
40 ®oroubr. Dopmysta [Inanka. DHEprust ¥ UMIYIIbC HOTOHA Bubnuoreka IJOK https://m.edsoo.ru/ff0cfel6
41 OrtkpeiTie 1 uccnenoBanue porodddekra. Onbitet A. I'. Cronerosa Bubnuoreka IJOK https://m.edsoo.ru/ffOcffc4
42 3akoHsI potoddderra. YpasHeHue DitHITeiHa 11 poTodrddekra. Bubmiorexa LJOK https://m.edso0.ru/f0d015e
«Kpacnas rpannmay ¢poroaddexra
43 CI[BaeBTJ;eHI/Ie ceeta. OneiTel I1. H. JleObenesa. XuMmnueckoe neiicTBrue Bubnmorexa LIOK https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTpolcTBa U NPAKTUUECKOE IPUMEHEHHUE:
¢dorosnemMeHT, HOTOAATUHK, COTHEYHAs OaTapes, CBETOIUOT
45 Pemenue 3a1a4 1o TeMe «JIeMEHTHI KBAHTOBOU OIITUKH bubnmnorexa IJOK https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. Omeitel Pesepdopaa mo paccessHuro o- Bubmmorexa LIOK https://m.edsoo.ru/ff0d091a
yactuil. [InaHerapHas Mozens aTomMa
47 IMocrynater Bopa Bbubnuoreka [TOK https://m.edsoo.ru/ff0dOafa
48 Uznyuenune n HOFHOH.[CHI/ICV(I)OTOHOB IIPU TIEPEX0JIe aToMa C OJJHOTO Bubmorexa LIOK https://m.edsoo.ru/ff0d0afa
YPOBHSI SHEPrUH Ha Apyroil. Bumel criektpos
BonHoBble cBoiicTBa yactuil. Bonnsl ne bpoiins. KopnyckynspHao- .
49 BOJIHOBOH 1tyanm3M. CIIOHTaHHOE M BRIHYKICHHOE U3ITy4YEeHUE Bu6mmorexa OK hitps://m.edsoo.ru/ff0d0ca8
50 OtkpoiTHe paxuoakTuBHOCTH. OnbITH Pesepdopaa no onpenenennio Bubmmorexa LIOK https://m.edsoo.ru/ffodofd2
COCTaBa PaIMOAKTHUBHOTO M3JTy4YeHHs
51 CaoiicTBa anbda-, 6eta-, ramma-u3nydeHus. Biusaue
palMOaKTHBHOCTH Ha )KHUBBIE OPraHU3Mbl
52 OTkpbITHE IPOTOHA U HelTpoHa. V3oTomsl. Anba-pacnan. Bubmorexa LIOK https://m.edso0.ru/f0d1162

DJIEeKTPOHHBIN M IO3UTPOHHEIH OeTa-pacnaj. I'amMMa-u3inydeHue
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OHeprus CBs3M HYKJIOHOB B sifpe. SnepHsie peakunu. SnepHbIi

53 peakrop. [IpoGiieMbl, IEPCIIEKTHBBI, IKOJIOTHYSCKUE ACTIEKTHI SIIEPHON 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d1356
SHEpPreTUKU
OnemeHTapHbIe 9acTHIBI. OTKPBITHE NO3UTPOHA. MeToabl
HaOTIONCHUS U PETUCTPALNHN 3JIEMEHTAPHBIX 9acTHLl. Kpyrisrii cTon

54 A p pal N p [ Py 1 bubamorexa IJOK https://m.edsoo.ru/ff0d0e38
«DyHIaMEHTaIbHBIC B3aUMOAeHCTBHA. EAnHCTBO (hm3mueckoit
KapTHHBI MHpa»

55 Bun 38é3aH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/IBI, IIAHETHI, X BUIAMOC 1
nekenne. CoHeyHast cucTeMa

56 Comnnue. ConHevyHast akTUBHOCTh. McTounuk sHeprun CosHIA U 3BE3]1 1
3BE3/IBI, NX OCHOBHBIE XaPAKTEPUCTUKH. 3BE3IBI TITAaBHOM

57 mocJiefioBatenbHOCTU. BHYTpeHHee cTpoenue 38€31. CoBpeMEHHbIE 1
IIPEJCTaBICHUS O IPOUCX0XKACHUH U 3Bostonny CoHIA U 3BE3]

58 Maieunslit [1yte — Hama "anaxtuka. [lonoxenue u apmxenue ConHua 1
B ['ayakTuke. ["anakruku. YEpHbIe OBIPHI B Sapax TaJIaKTHK

59 Bcenennas. Pasberanue ramaktuk. Teopus bonbioro B3pbiga. 1
PenukroBoe m3nydeHue. MerarajgakTuka

60 Hepemuiennbie npo0semMbl aCTpOHOMUH 1

61 KontpomnsHas pabota «31eMeHTHl aCTPOHOMHUH U aCTPO(DUINKI 1
Oo6o0mIarouii ypok. Poss Gpu3nku 1 acTpOHOMHH B 3KOHOMHUYECKOIA,

62 TEXHOJIOTUUECKOH, COITMATBHON M ATHYECKOH chepax AesTeTbHOCTH 1
YeJI0BeKa

63 Oo6o0mraromuii ypok. Postk 1 MecTo (GU3NKU U aCTPOHOMHUH B 1
COBPEMEHHOW HayYHOI KapTHHE MHpPa

64 Oo6o6marommii ypok. Ponb dusnueckoit Teopun B GopMUpPOBaHUU 1
NpeICTaBICHU 0 (PU3UUECKOIl KapTHHE MHpPa

65 OO6o6maronuii ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B 001IeM 1
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PE/ICTABICHUH O NpUpOJIE

66 Pe3epBHblil ypok. MarHuTHOE nose. DIeKTPOMArHUTHAS HHAYKLUS 1

67 PeseprHsblil ypok. Ontika. OCHOBBI CIIEIMATIBHOM TEOpHH 1
OTHOCHTEJILHOCTH
Pesepnsrit ypok. KBanToBas ¢pu3nka. DeMeHTH aCTPOHOMHH U

68 p yp b p 1 Bu6nuoreka ITOK https://m.edsoo.ru/ff0d1784
actpor3ukn
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