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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TPeOOBaHUU K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMK MpenojaBanus yyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peAN3YIOIIAX OCHOBHEIE
oOpa3oBaTeabHbIE POTPAMMBI.

[Iporpamma pa3paboTaHa B COOTBETCTBUM ¢  y4eOHbIM MaHoM MBOY
«mxou-FOptosckas CII umenun A6aynmexunoBa Mycel [[»xaGpaunoBuday s
YPOBHSI OCHOBHOTO 0OIIEero oOpa3oBaHUs C UCIHOJIb30BAaHUEM COBPEMEHHOIO
000pyA0BaHUs LIEHTPA €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKON HalPaBICHHOCTH
«Touka poctay. Ha 0aze nenrpa «Touka pocta» obecneuwBaeTcs peanu3anus
oOpa3oBaTelIbHBIX MPOTPAMM €CTECTBEHHO- HAYYHOM M  TEXHOJIOIHMYECKOM
HAnpaBJIICHHOCTEH,  pa3pabOTaHHBIX B  COOTBETCTBUUM C  TpeOOBaHUAMHU
3aKOHOJATENbCTBA B cepe oOpa3oBaHuss U € YU4€TOM peKOMEHAAIMH
®denepanpHOoro omnepatopa yueOHoro mnpeamera «®Pusukay. VcmnonaszoBaHue
obopynoBanus 1eHTpa «Touka pocra» TNpU peaau3aluy JaHHOM paboueil
IPOrpaMMBbl IO3BOJISIET CO3/1aTh YCIOBHSL:

® Ui PACIIUPEHUsS COJIEPKaHUs MIKOJIBHOIO OMOJI0rMuecKoro oopa3oBaHus;

e Uil TIOBBIIIEHUS  MO3HABATEIBHOM  AaKTUBHOCTHM  OOydYarommxcs B
€CTEeCTBEHHO-HAay4YHOI 00J1acTH;

® IS pPa3BUTHUS JUYHOCTH peOEHKa B mpolecce oOydeHuss OHMOJOTHH, €ro
criocoOHocTel, (HOPMUPOBAHUSA U YIOBICTBOPEHUS COIMATBHO 3HAUYMMBIX

UHTEPECOB U MOTPEOHOCTEH;

e sl paboThl ¢ OJAapEHHBIMU IIKOJLHUKAMU, OPTraHU3AIMH WX PAa3BUTUSA B

Pa3TUYHBIX 00JIaCTIX 00pa30BaTENbHOM, TBOPUYECKOM JACSITEILHOCTH.
[Mpumenss 1mdpoBble J1abopaTopuy  Ha ypokaxX (U3HWKH, YYaIIUEeCcs CMOTYT
BBITIOJHUTH MHOKECTBO JIAOOPATOPHBIX Pa0OT M IKCHEPUMEHTOB IO MPOrpamMme
«Duzukay.

Cognepxanue mporpamMmbl 10  (U3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 xmaccoB mnpwm
oOydeHnn ux ¢u3nke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIHLHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBetcTByeT TpeboBanmsim OI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METANpeIMETHBIM pPe3yIbTaTaM

oOydeHHsI, a TaKXKE YYUTHIBAET HEOOXOAMMOCTH pPean3alluil MEXKIPEIMETHBIX
cBA3ell (PU3UKUM C €CTECTBEHHO-HAyYHBIMM Y4Y€OHBIMU TMpeaMeTramu. B Hei
ONPENIECNAIOTCS OCHOBHBIE €U M3y4YeHUs (U3MKU HA YPOBHE CPEAHEro OOIIEro



o0Opa3oBaHus, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTalpeMeTHbIE, IPEeIMETHbIE (Ha 6a30BOM YpOBHE).
[Iporpamma no (pu3uke BKIIOYAET:
e IUIAHUpPYEMbIE pPe3yJbTaThl OCBOEHUS Kypca (GU3UKU HAa Oa30BOM YPOBHE, B
TOM YHKCJIE IPEIMETHBIE Pe3ybTaThl [0 TOJaM 00y4EHHUS;

e cojepxaHue yueOHoro npeamMera «dusuka» no rojgaM 00y4eHusl.

du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyINas B
KauecTBe y4eOHOTO Ipe/IMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMUM 00 okpysxaromiem mupe. [IIKoabHbIN Kypc QU3HKH — CUCTEMOOOPa3yIOMIHi
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (hU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUMN, HU3yYaeMbIX XHUMHUEH, OUOJIOTHEH,
dbusnueckort reorpadueit u actpoHomueid. lcmonb3oBaHME W AKTUBHOE
npuMeHeHre  (QU3MYeCKUX 3HAHUW  ONpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHH B cdepe HHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJIYYEHHUS] HOBBIX MaTEpUAJIOB C 3aJaHHBIMM CBONCTBAMHU U JPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOywaromuxcs, B (GOpPMUPOBAaHHWE YMEHHMM MNPUMEHSTH
HAYYHBIN METO]] TO3HAHUS NP BBIMOJIHEHUU UMHU YYEOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca ¢u3MKHA JUIsE YPOBHS CpedHEro ooOIiero oOpa3oBaHUs
NOJIOKEH PAN HUIEH, KOTOpPblE MOXHO paccMaTpUBaTh KakK MPUHIUIBI €ro
OCTPOEHHSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTEpHal U3 BCEX Pa3AesioB (DU3UKU, BKIIOYAET KaK
BOIIPOCHI KJIIACCUYECKOM, TaK K COBPEMEHHOMN (hU3UKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (Qusnku
o0beMHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
T0JIE.

Hoes ecymanumapuzayuu. E€ peannzauuss TpeArnosiaraeT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHANa (PU3NYECKONW HAyKW, OCMBICICHUE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEM OOIIeCTBa, a Takke C  MHUPOBO33PECHUYECCKUMH,
HPABCTBEHHBIMU U 3KOJOTMUECKUMH MPOOIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraet
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHUUYECKHX M TEXHOJIOTUYECKHUX MPHUI0KEHUU
M3yYEHHBIX TEOPUM U 3aKOHOB.

Hoesa sxonocusayuu peanu3yeTcss MOCPEICTBOM BBEIEHUS JJIEMEHTOB
COJICpKaHMsI, TOCBAIIEHHBIX JKOJIOTUYECKUM MpodiieMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHBbl C PA3BUTHEM TEXHUKU U TEXHOJOTHH, a Takxke O00CYXICHUS
1po0JieM pallMOHAIBHOI'O MPUPOAOIOIB30BAHUS U IKOJIOTMUYECKON 0€30MaCHOCTH.



CTepXKHEBBIMH JJIEMEHTaMH Kypca (PU3WKM Ha YPOBHE CPEIHETO OOIIero
oOpa3zoBaHus SBIAIOTCS (hU3MUecKkue Teopuu (GOopMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NUECKON TECOpUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX  TPEJCTABICHUSAX O TMPUPOJES, TpaHUIAX
MPUMEHUMOCTH TEOPUH, JUIsI OINHCAHHWS CCTCCTBCHHO-HAYYHBIX SIBIICHUH W
MIPOIIECCOB).

CHCTEMHO-ICSITCIIBHOCTHBIN TOIX0J B Kypce (DM3UKU peanm3yeTcs MPEexIc
BCEro 3a CYET OpPraHM3allid SKCIEPUMEHTATBHOU JCSATCIBHOCTH OO0YyYaOIIUXCS.
Jlns  6azoBoro ypoBHS Kypca (M3UKH — ITO HCIOJIB30BAHHE CHCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIICPUMEHTOB | J1a0OpaTOpHBIX padoT,
KOTOpBIC B MpOTrpaMme 1Mo (U3NKe OOBETUHEHBI B OOIIMHA CIIMCOK YYCHUYCCKUX
NPAaKTHYECKUX paboT. BhIieneHne B yKa3aHHOM IepeyHe JabopaTOpHBIX pador,
NPOBOAUMBIX IS KOHTPOJS M OICHKH, OCYIICCTBIISICTCS  YYaCTHHKAMHU
0o0pa30BaTeIBHOrO TMpoIlecca MCXOAs H3 OCOOCHHOCTEW TIUIAHUPOBAHHS W
OCHamieHuss kaOwHera (Qusuku. Ilpu >TOoM oOecrmieuMBacTCS  OBJIAJICHUC
OOy4JaroIIMMHUCS yYMCHHUSMHU IPOBOJUTH KOCBCHHBIC W3MEPCHHS, HCCIICOBAHUS
3aBUCUMOCTCH (PU3MYECKMX BEIMYMH M ITIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IPEJIJIOKEHHBIX TUTIOTE3.

bonbliioe BHUMaHUE YAENAETCA PEHICHUIO PACUETHBIX M KauyeCTBEHHBIX
3anay. [lpu aToM 1711 pacy€THBIX 3a7]a4 MPUOPUTETOM SIBISIIOTCS 3a/1add C SIBHO
3aJlaHHON (PU3NYECKOI MOJIEIbIO, TTO3BOJIAIONINE TPUMEHSITh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK W HHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nesnoB. (s KauecTBEHHBIX 3a/1a4 MPHOPUTETOM SBIISIOTCS 3a/laHUs Ha
0oOBsICHEHHE TpOTEeKaHUsi (U3HUECKUX SBJICHHM M TPOIIECCOB B OKPYKAIOIICH
KU3HHM, TpeOyromue BbIOOpa (PU3MYECKONW MOACIHM [JI CUTyalldd IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu DPIOC COO k wmarepuaigbHO-
TEXHHYECKOMY OOecreueHno y4eOHOro mporecca ©0a30BBI YpPOBEHb Kypca
(¢bu3MKU HA YPOBHE CpEHETO 0011Iero 00pa3oBaHus JOKEH N3Y4YaThCS B YCIOBHUSIX
MpEeIMETHOTO KaOWHeTa (U3WKMA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBCHHO-HAYYHOTO ITMKJIA. B kaOwHeTe (PU3HKH JOJIKHO OBITh
HeoOXxomuMoe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS YKa3aHHBIX B
mporpamMme Mo (U3MKe YICHHUECKHX MPAKTHUECKUX padOT W JEMOHCTPAIMOHHOE
obopytoBaHUE.

JlemoHCcTpanmonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MWHHUMAIBHOM  JTOCTATOYHOCTH M O00ECTEeYMBAE€T TIOCTAaHOBKY
MEPEUNCIICHHBIX B TporpaMMe M0 (HU3UKE KIFOUYEBBIX JEMOHCTPAIMA IS
WCCJICIOBAHUS  W3y4YaeMbIX  SIBIEHUA W  MPOIECCOB, OMIUPUUYCCKUX H
(GyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHCHU.



JlabopaTtopHoe 00OpyJqOBaHHE [JIi YUYCHUYECKUX MPaKTHUUECKUX padoT
dopMupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacyeTe
OJTHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThyecKue KOMILUIEKThI
1a00paTopHOTrO OOOPY/IOBaHUSI JOJKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJb30BAaHUU AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(DPOBBIX JaOOpATOPUHL.

OCHOBHBIMHM LIEJIIMH U3y4YeHUsI PU3UKU B 00I1IEM 00pa30BaHUU SBISIOTCA:

e (opmupoBaHMe HHTEpeca M CTpEeMJICHUS OOyYaroImIMXCS K HayYHOMY
U3YUYEHUIO TPHUPOJBI, PAa3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BHUTHE MPEACTABICHUNA O HAYYHOM METOJIe MO3HAHUSA U (POPMHUPOBAHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHMPOBO33PEHMSI KaK pe3yibTaTa HU3YYCHHS
OCHOB CTPOCHHUSI MaTepuH U (PyHTaMEHTAIBHBIX 3aKOHOB (DPU3UKHU;

e (QopMHupOBaHHE yMEHUU OOBSICHATH SBJICHUS C HCIOJB30BAHHEM
bU3UYECKUX 3HAHUN U HayYHBIX JIOKA3aTEIbCTB;

e (QopMHpOBaHHE TPEACTABICHUM O PONM (U3UKHU JJIsI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTH .

JlocTkenue »TUX Liened obecreunBaeTcsl peluieHueM CIenyIonuX 3a7a4d B

npolecce u3y4eHus Kypca QU3MKN Ha YPOBHE CpeHero o01ero oopa3oBaHus:

e TMPUOOPETECHHUE  CHUCTEMBbl  3HAHUU 00 o0mux  (HuU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO  (DM3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKYy U
AJIEMEHTHI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHUS TS
OoOBsICHEHUS (PU3NYECKUX SBICHUW B TMPUPOAE U s NPUHATHS
MPAKTUYECKUX PEIICHUN B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHME CIOCOOOB pEHICHUS pPa3jINYHBIX 3a7a4 C SIBHO 3aJaHHOU
¢usnyeckoil MoJENbIO, 3a4ay, IOAPA3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3JlaHue (PU3UMIECKON MOCIH, aJICKBATHOM YCIOBUSAM 3a]1a4H;

e TMOHUMaHUE (PU3MYECKHUX OCHOB M TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMH CaMOCTOSITEJILHOTO TUJIAHUPOBAHUS U MPOBEICHUS
¢u3HUeCcKnX HKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu WHGOpMAaIIH,
OIpPEJIENIEHMS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

e CO3JaHME YCJIOBHUM JJISl PA3BUTHS YMEHUWU MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN AEATEIBHOCTH.



Ha wusyuenune ¢usuku (06a30BbIiI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemerii B mporpamMmme mo (U3HKE TepedyeHb ITabopaTOpHBIX U
NPAaKTHUYECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YYHTENb J€l1aeT BHIOOD
NpOBEJCHHS JTA0OPATOPHBIX pPAbOT M OMBITOB C YYETOM WHAMBHUIYaTbHBIX
0COOEHHOCTEH 00yYaroIuXCsl.



COAEPXAHUE OBYUEHUA
10 KJIACC

Pa3zjnen 1. ®u3zuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uszuka — Hayka o mpupoae. HayuHble METOABI MO3HAHUS OKPYXKAIOUIETO
mupa. Ponb »KcnepuMeHTa W TEOPUH B TMPOLECCE TO3HAHUS MPUPOJBL.
DOKCHEepUMEHT B (PU3HKE.

MopaenupoBanue (QuU3MUECKUX SBICHUNA M MpoleccoB. HayuHble TMMOTE3BI.
dusnyecKkrue 3aKOHbI U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[TpuHUIUIT COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHMU COBPEMEHHOW HAYYHOU KapTUHBI
MHUpPA, B TPAKTUYECKOU JAEATEIBHOCTH JIOJICH.

Llemoncmpayuu

AHanoroBele W IUQPOBBIE HW3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC
TATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABuUkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHIKECHMS.
Cucrema otcuéra. TpaekTopus.

[lepemenienre, CKOpOCTh (CpedHSAs] CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTepUaIbHONM TOYKH, UX IMPOEKIMU Ha OCU CUCTEMBI KOOPIMHAT.
Ciio)xeHue nepemMenieHnii U CI0KEeHUEe CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMPsSMOJIMHEWHOE aBMxkeHue. | 'paduku
3aBUCUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH M TEpPEMELICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe mazeHne. Y CKopeHue cBOOOTHOTO TaIeHHUS.

KpuBonuunentnoe  nBuxeHue. J[BMKEHHME  MaTEpUaJbHOW  TOYKM IO
OKPY’KHOCTH C IMMOCTOSHHOW MO MOJAYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOEe YCKOPEHHE.

TexHuuecknue yCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBH>KEHUE CHAPSAJIOB, LICNIHBIE U PEMEHHBIE NTEpEaadH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILIIOCTpAlLUS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoGpazoBanre ABUKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOTHOTO MaCHUS.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyeHnne HEpaBHOMEPHOTO ABUXKEHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOUICHHS MEXAY MYTAMHU, TMPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE TPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapuKa B BI3KOW HKHUJIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun  otHocutensHocTH  ['amunes. Ilepsbii  3akoH  HeroTtoHna.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTunii 3akoH HploTOHA [IJ11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (moxosi, ckoibxkeHus1, kauenus). Cuna tpenusi. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIEHUA NPU IBHX)KECHUU TEJA B dKUJAKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OcHU BpameHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IMOAIMUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepLIUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopmManuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBrxeHUs: Opycka Mo HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHUX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NmMnynbe MatepualibHOM TOYKM (T€na), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbC CUIBI M1 U3MEHEHUE HMITYJbCAa Tejla. 3aKOH COXPAHECHUS HMITYJbCa.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[TorennuanbHas SHEprusl. [ToTennuanbHast SHEPTUs yIpyro
nedhopMupoBaHHONW  mpyKuHbl.  [loTeHImanpHas dHEpruss Tena  BOJIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3b  paboTHI
HEMOTEHIMAJbHBIX CHJI C W3MEHEHUEM MEXaHUYECKOW DHEPTUU CHUCTEMBI TeEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPrHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, JBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBMKEHHE.

[Tepexo MOTEHIMAIPHOM SHEPTUH B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCoNOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanne cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHUYECKOW DHEPrUu
TeJa Ha MIPUMEPE PACTIKEHUS PE3UHOBOTO KIYyTa.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOJIMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPHUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIIBIX TEJI U O0BACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl MoJiekyi. KonmnmdectBo BenectBa. [loctosinHas ABorapo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mogens  upeansHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETMYECKOW SHEPruM TEIUIOBOrO [BWXEHHS dacTull rasa. [llkana
temrnieparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30IMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHUE BeliecTBa, (Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS UACAIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBHI, IABJIICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMeTpaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crIoco0bI €€ m3mMeHeHus1. KonmnmuecTBo TemnoTsl U pabota. BHyTpeHHS
SHEprus  OJHOATOMHOIO  MACAaNbHOrO  Tra3a.  Buael  Temionepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. I[lepBeii 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akOoHa TEPMOJMHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOILIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpuHIUOBL ~ OEWCTBHST — TEIJIOBBIX — MAILIMH.
[IpeoOpazoBanusi 3HEpruv B TEIUNIOBbIX MaiinHaX. KoadduumeHt mnone3noro
nerctBus TerioBor MamuHbl. [lukn KapHo u ero kosdpduiumeHT moie3Horo
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEeMbl TEIIOIHEPTEeTUKH.



TexHuueckue yCTPOMCTBA MW MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PalbOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOrO0 BO3JAyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALUSA).

N3meneHne BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tella Mpu Teruionepeiaye.

OnbIT 1Mo ananabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHMS, PEAaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Jyxa. HacelleHHbI map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucranmnuueckue u amopdHbie Terna. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmMeHHble MaTepuaibl. [liaBieHue wu
KpUCTaITU3anus. Y nenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErIoBOro 0anaHca.

TexHuueckne yCTpPOMCTBA W TNPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHHS] COBPEMEHHBIX MAaTEpHUAJOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

Crioco6bl U3MEepeHUs BIAKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie padbomuvl

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO3AYXa.

Paznen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBOJHUKHM, TUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh anekTpudeckoro moist. [lpunnun



CYIIEpHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPSKEHHOCTH JJIEKTPUUECKOTO
TOJISL.

Pabora cunm  snekrpoctratnueckoro  mons.  [loreHuman.  PasHocTh
NOTEHIMAN0B. [IpOBOAHUKM © AUAPNEKTPUKH B DIIEKTPOCTATHYECKOM  IIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJAEHCATOoPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHYECKas 3allliuTa, 3a3eMJICHUE AJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMPNEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IJJACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [IocTOsSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YIEIbHOE COMPOTHBICHUE BELIECTBA.
[TocnenoBarenpHOE, apaJIEIbHOE, CMEMIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH J[koyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABMKYIAsl CUJIAa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akoH OMa Ji71s1 TOJTHOM (3aMKHYTOM ) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHue.

DONEKTpOHHAsl  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  pacIiulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIHU3.



DJIEKTpUYECKUd TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJIBTMETP, PEOCTAaT, MCTOYHUKU TOKA, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUSL.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue dIEeKTpoABIKYIIeH cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO IJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3ydeHne cMenmaHHOTrO COEUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOIBHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMu MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJ0B HAYYHOTO
MO3HAHWsA: SIBICHWE, HAy4YHBIA (akT, TUMoTe3a, (Gu3nueckas BEIWYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIus,
napabona, runepOosa, ux rpauku ¥ CBOHWCTBA, TPUTOHOMETPHUUECKUE (PYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPbI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBIKEHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, J3JIEKTPOIMTHYECKAS AUCCOLMALINS,
rajJbBaHUKA.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3zoBaHUE NBUKEHUW C HCIOJIB30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOIUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHMHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JAPYrue), JIBUrateiib BHYTPEHHETO
cropaHusi, maponasi TypOUHa, OBITOBON XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUH
MOJYy4YEHUs COBPEMEHHBIX MAaTE€pUAIOB, B TOM 4YHCJIE€ HAHOMATepUalIoB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATHYECKasl 3alllMTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTpyHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUS

[ToctosiHHble ~ MarHuThl.  B3aumopelcTBME  MOCTOAHHBIX ~ MAarHUTOB.
MaruautHoe mone. Bexkrop MarHuTHOW wWHAYKUMHU. [IpuHIMI cynepno3uuuu
MAarHUTHBIX MOJieH. JInHMM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOU
UHIYKUIWHU [0S TOCTOSTHHBIX MarHUTOB.

MaruutHOoe T10JI€E MOPOBOJHMKA C TOKOM. KapThHa IHMHHMI WHAYKIUU
MAarHuTHOTO TOJIA JIMHHOTO MPSIMOIO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHHKA, KAaTylIKU ¢ TOkoM. OnbIT Jpcrena. BzanmoeiicTBue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YacTHUIIbI
B OJITHOPOJTHOM MarHuTHOM Tmosie. PaGota cwitbl JlopeHiia.

SIBiieHne 3JIEKTPOMAarHUTHOM MHAyKUuMH. [lOTOK BEkTOpa MAarHUTHOU
UHIYKIUU. OJIEKTPOJABHXKYIAA CUJIa HWHIYKIUH. 3aKOH SJIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYLIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHIAYKIMHU. OJEKTPOJBHXKYIAs Ccuja
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb DJEKTPOABHKYIIEN CUIIbl MHAYKIIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1e0anus

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMUYECKHE  KOJIeOaHUSI.
Napmonnyeckue konebanus. Ilepuon, wactora, amruMTyna U ¢asza KojaeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBparenre SHepruy MpU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYEeCKUMHU U
ANEKTPOMarHuTHeIMH KoneOanusimu. @dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHBIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeIHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHMUs.

Ilepemennbiii  TOK. CUHYyCOMAAQIbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHUCTBYIOIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepemaada U MOTPEOICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HH.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JUHUM JIEKTpONepeay.

Jlemoncmpayuu

UccnenoBanne nmapameTrpoB KojeOaTeIbHONW CHUCTEMBbI (IPY>KUHHBIA HIIH
MaTeMaTUYeCKUN MasTHHK).



HaGmronenue 3aTyxaronmx KojaeOaHui.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyHIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUH 3IeKTpoIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUIl rpy3a HA HUTH OT
JUTMHBI HUTU U MacChI Tpy3a.

HccnenoBanve mepeMEHHOr0 TOKa B IENM M3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 80IHbL

MexaHudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. llepuon. CxopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W MPOJOJBHBIE BOJHBI.
WNuTtepdepenius u nudpakims MEXaHUMIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomarautHoi BosiHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUe, ToJispu3anus, Judpakuus,
unTepdepennns. CKOpocTb 3JIEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HalGnronenue cBsizu rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUiA.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUE, Moiaspu3anus, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

l'eomerpuueckas onrtuka. IIpsMonuHenHOE pacnpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
TIJIOCKOM 3€pKalie.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbBI yroja MOJIHOTO
BHYTPEHHETO OTPAKECHUS.

HNucniepcus ceeta. CiioxHBIN cocTaB O6eoro cBeta. [[Ber.

ColOuparomue u pacceuBaronue JuH3bl. ToHkas muH3a. DokycHoe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JimH3bl. [locTpoeHue un3o0pakeHuil B
coOMparIIMX U pacceuBaronux JuH3ax. opMyra TOHKOHN JIMH3BL. Y BEJIUYCHHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurtepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB M MHHMMYMOB B HWHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemeéTka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TMIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonmspuzanus ceera.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE TIPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMTHKA, MTU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssmMonHEHOE pPACHpPOCTPAHEHUE, OTPAKEHHUE U IMPEIOMIICHHE CBETa.
OnTudeckue TpudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcnu cBera.

[Tony4yeHne cnekTpa ¢ TOMOUIBIO TPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIIETKHU.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HabGmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cleMAJIbHON TEOPUHM OTHOCUTEIBLHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. IToctynarel
CIIEHUAIBHOW TEOPUU OTHOCHUTEIBHOCTHA: HWHBAPUAHTHOCTb MOAYJISA CKOpPOCTH
CBETa B BAaKyyM€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJIECHHE BPEMEHU U COKpalCHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusznka
Tema 1. Inemenmol K6aHMOGOU ONMUKU
®otonbl. ®opmymna [Inanka cBsi3u s3HEPruM GOTOHA C €T0 YaCTOTON. DHEPTHUs
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3akoHbBI
doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnienue ceeta. OnbiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEITHETO GoTOADeKTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
IInanetapnas ™mognenbp aroma. Ilocrymarsl bopa. U3nyueHwe u morniouieHue
GbOoTOHOB mpW mepexojie aToMa C OJHOTO YpPOBHS JHEPrUW HA Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bomusl ne bpoiis. KopnyckynsipHo-BOITHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGmonenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JIOKa3bIBAIOIIME CIOKHOCTh CTpPOEeHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompexpeneHuro  cocraBa
paanoakTuBHOro wu3nydenus. CpoiictBa anbda-, Oera-, TramMma-u3ITydEHUS.
BrustHue paanoakTHBHOCTH Ha )KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HykinoHHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio aapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JlydeHue. 3aKOH PaAuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jledext macchl sipa.

Anepnsie peakiuu. JleneHue u CUHTE3 AEP.

Anepnsiii peaktop. Tepmosepubiii cunTe3. [IpoOiemMbl U IEPCIEKTUBEI
AIEPHON SHEPreTUKU. DKOJOTUYECKUE ACIIEKThI IAEPHON YSHEPTrEeTUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHu4eckne yCTpOHCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: TO3UMETp, Kamepa
BuinibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIIHUX YaCTHLL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuvl

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Dtansl pa3BUTHUS acTpoHOMUHU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3aus, sSpKue 3BE3NBI, TUIAHETHI, MX BHIMMOC
JIBIDKCHUE.

ConHeynas cucreMa.

Connue. ConHeuHas akTHBHOCTh. Mcrounuk sHeprum ConHioa W 3BE3L.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KlIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCIBLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3]] IJIABHOW IOCIIEA0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBuxenue CosHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

Macmtabnas ctpykrypa Beenennoil. MeraraiakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUM.

Vyenuueckue nabnooenust

HaGmionenust HeBOOpYXEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUIOKEHUH I ONpe/ieNieHus MOJIOXKEHUSI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlyasl, minaner, Maegnoro I[lyTu.

O6o0maromnee NoBTOPEeHNE

Ponb Qu3uku U acTpOHOMHMM B HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEeKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4yHOUH KapTHHE MHpPA, POJib PU3HUECKONH TEOPUHU
B (GOpMHUpPOBAaHMUU TIPEJCTABICHUNA O (PU3NYECKON KapTHHE MHpaA, MECTO
¢u3znueckor KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kjacce oCyIiecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3C€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAayYHOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TeopHsi, HaOII0IeHNE, IKCIIEPUMEHT, MOJIEIIMPOBAaHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuka: pelieHHEe CHCTEMBI yPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMU HAa OCU KOOPAMHAT, CJIOXEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, MPU3HAKKA TMOJ00US TPEYroJbHUKOB,
oTpesieNICHHE MIIOUaAN TUIOCKUX PUryp u 00bEMa Tel.

buonozus: >nekTpuyeckue SBICHUS B JKUBOW MNpUpOJE, KOJeOATEIbHBIE
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJNINYECKAs CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUNIMUECKON PEMIETKHU, CIEKTPAIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DIEKTpONEpPENAd, TEHEPATOpP IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLIWOHHAA II€Yb, pajap, PaguoONpUEMHUK, TEIEBHU30D,
anteHHa, teiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3ybTAaThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0KHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JHMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKJACHUN, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaaaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UIIMH 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0I1ecTBa, y4aCTBOBaTh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3alllii;

YMEHHUE B3aUMOJIECTBOBATh C COLUATILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LHEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESATENBHOCTA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYyIIEro;

4) 3cTeTHYeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOU NeATeNIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOO0Opa30BaHUIO B 00JIaCTH
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAaHUE TIJI00aIBLHOTO
XapakTepa IKOJIOTHYEeCKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 PUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHHs  (PU3MKM  OCYIIECTBISATH  MPOCKTHYID M HCCIEI0BATENIbCKYIO
NEeATENbHOCTh NHNBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue 1ecTBUSA:
CaMOCTOSITETFHO  (DOPMYJIMPOBaTh W aKTyalM3UpOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh IENU JICATEeIHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PAcCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TMPOOJIEMbl ¢ YYETOM aHaM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATH PUCKH TTOCIIEICTBUI IEITEIbHOCTH;
KOOPJMHUPOBATh W  BBHIMOJNHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUN KU3HCHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/bCcKue AelCTBUSA:
BJIQ/ICTh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMH MMOHATHSIMHA U METOJIaMU
bu3nUecKol HayKu;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOESKTHOW AESATENbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3HUECKOTO COACP)KaHUS, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETaly, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHKCJIE MPU CO3JJaHUU YUE€OHBIX TPOEKTOB B 00s1acTU (PU3UKY;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3WpPOBATH 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelICHHs, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh NMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyNIHpPOBaTh COOCTBEHHBIC 3a7aud B 00Opa3oBaTEIbHOMN
AESITEILHOCTH, B TOM YHCJIC TIPU U3YUYECHUN (PUNKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 00IacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM MOJyYEHUS MHPOpMALUU (PU3UUECKOI'0 COACPKAHUA U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIATh IIOMCK, aHAJIU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTalio MH(OpPMALUK Pa3IUYHbIX BUAOB U (GOpM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCTOJb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ CcoOdrofiecHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, PECcypcocOepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHHs B Pa3NUyHBIX (opmaTtax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
dopmy npecTaBICHNUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS:
OCYLIECTBIIATh OOLIEHWE Ha Yypokax (U3UKM U BO  BHE-YPOUHOM
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyalldd W  CMsSr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pEHHUA C MCIIOIB30BAaHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTHKCHUIO: COCTAaBJIATH IUIAH JEHUCTBUU,
pacupenensaTh poiv € Yy4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOETO BKJIAJAa M KaXJOTO0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WAECU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMUECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIFHO OCYIIECTBJISATh MO3HABATENBHYIO JEATEIBHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILbHO COCTABJISITh IJIAH PEIICHHS PAcYETHBIX W KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh paMKHA y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a jS11(8:1% K

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JacTH
(Gu3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIBHOW  pediekcmr Kak  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBHA ¥ MBICIUTEIBHBIX TMPOIECCOB, WX PE3YJIbTATOB H
OCHOBAHUI;



MCITOJIB30BaTh MPHUEMBI PedICKCHH IS OIEHKH CUTYaIldd, BEIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NMPHHHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPYrHUX IPU aHaIM3e pPe3yIbTaToB
TESATEITBHOCTH;

NPUHUMATH ce0s, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIM3€ pPe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JPYTUX HA OMIUOKH.

B mporecce qOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHWE, BUJCTh HAINPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON Cepsl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJTUPOBaHMs, BKIIOUAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh aJalnTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIEMU, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kJjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAOIIUXCST YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3NKKA B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIBHOCTH JIOJIEM;

YUUTHIBATh TPaHUIIBl TPUMEHEHHUS] M3YYEHHBIX (U3UYECKUX MOJEIECH:
MarepualibHasi TOUKa, HHEpIUalbHasl cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPIIOE TEJIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUI 3aps]l PU pelieHur HPU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECCh) U OOBSICHATh X HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSAMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TaJIeHHE TeJ, JBM)KEHUE IO OKPYKHOCTH, WHEPIHS,
B3auMoJielicTBue Tenl, nuddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3alMs, KHUIICHUE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBS3b MEXJAY TNapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALIUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ysl (PU3MUYECKUE BEITUYWHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, CHJa,
UMITYJIbC Te€Ja, KUHETUYEeCKasl YHEPTUsl, MOTEHIUAJIbHAS JHEPIrusi, MeXaHUuecKas
paboTa, MexaHWYEeCKass MOIIHOCTh;, TIPU OIHUCAHUM TPABUIBLHO TPAKTOBATh
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIIMUMHY C JAPYTUMU
BEJTMYMHAMH;

ONHUCHIBATh H3YUYECHHBIE TEIUJIOBBIE CBOMCTBA TEJNI M TEIJIOBBIE SIBICHUS,
UCTIONB3yad (U3MYECKHE BENWYUHBI: JaBlICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPrUsl XaOTHYECKOTO JBUIKEHHS MOJIEKYJI, CPEAHEKBaApaTHUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHS TEIJIOBOTO JIBUTATENs; MPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT MCHOJIB3YEMbIX BEIUYUH, WX
o0O3HAaueHUs] W EAWHUIIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(Gu3MUECKYI0 BEJIMUMHY C IPYTUMU BETUIMHAM;

OMUCHIBATh U3YUEHHBIEC JIIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUHMHBI: DJICKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONMHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAYECHUS W EIUHUIIBI; YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIMUUHY C APYTUMH BEJIMUYNHAMU;

aHAM3UPOBATHh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, MCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTo TsAroTtenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXaHUYECKONW DHHEPruM, 3aKOH COXPAHEHHsS HMIIYJIbCa,
MPUHIUIT CYNEPHO3ULIUA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTrUU TEIIOBOI'O JBUXKEHUSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsija, 3akoH KysoHa, npu 3TOM pa3iinyath CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JEWCTBHS MAIllMH, TPHOOPOB U
TEXHHUYECKUX YCTPOMNCTB; Pa3IMyaTh yCIOBUS WX O€30MACHOTO HMCIIOJb30BAHUS B
MMOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (PU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh MmpobOsiemMy/3alady W TUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT W
(GopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYUWH, TIPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXJY  (U3MYECKMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3yJbTAThl TOJYYCHHONW 3aBHCHUMOCTH (DH3UYCCKUX BEIMYUH B
BUJIE TAOJUIT U TpaUKOB, JI€JIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMS;

coOro1aTh MpaBuiia 0€30MacHOrO TpyAa MpHU MPOBEIACHUU HCCIEAOBAHUM B
pamMKax y4eOHOTO OHKCIIEpPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON W MPOEKTHOM
JESTENBHOCTH C HMCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKOH MOJEIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIu3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3NYECKYIO MOJCNb, BBIICIATh (DHU3MUECKHUE BEIMUYUHBI U (OPMYJIBI,
HEOOXOUMBIE NIl €€ pelIeHHs, TPOBOAUTH PacdEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUI C OMOpOM Ha M3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUU
Y TIpeJICTaBlIeHNsT Y9eOHON M HAyYHO-TIOMYJISIPHON MHGOPMAIIHH, TTOTYyYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKHUX U 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHW U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS TO (DU3WKE B TIOBCETHEBHOW KU3HU
TSt o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYCCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B Tpynme C BHIOJHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBaTh palboTy TPYIIIbI, pPalMOHAJIBHO pacHpeieisaTh O00sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OIEHUBATh
BKJIQJI KQXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIEMBI.

K konmy obOyuenuss B 11 kJiacce mpeaMeTHBbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax pojib U MeCTO (Pu3NKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIBHOCTH JIIOJACH, IEIOCTHOCTh M E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS] U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYCUHBIN AICKTPUUYCCKUM 3apsi, JIyd CBETa, TOUCUHBINM UCTOYHUK CBETA, si/IepHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO siApa MpU perieHuU (HU3NIECKHUX
3azay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3UKU: AJIEKTpUUECKasi MPOBOJAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEWCTBUS TOKAa, B3aUMOJEHCTBUE
MAarHuTOB, JJIEKTPOMAarHWTHAasi WHAYKUHWS, JEWCTBHE MArHUTHOrO IIOJS Ha
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMArHUTHbIE KoJIeOaHUs U
BOJIHBI, TPSAMOJIMHENHOE pPAacCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CIEKTpa aTomMa BOJIOPOJa, €CTECTBEHHas U MCKYyCCTBEHHAs
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  PAa3JIU4YHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBIEHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKUE BEITUYHHBI:
ANEKTPUYECKUI 3apsij, CHJa TOKA, DJEKTPUUYECKOE HAMNPSHKEHUE, DIICKTPUYECKOe
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIKYINAs CHiia, paboTa TOKa,
MHIYKIHMS MarHUTHOrO mojisi, cuia Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTD
KaTYIIKW, SHEPrusi AJEKTPUYECKOr0 M MArHUTHOrO MOJEH, MEepUoJ W 4YacToTa
KojeOannii B KoieOaTeIbHOM KOHTYpe, 3apsAl M Cuila TOKa B MpOIecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE W
ONTUYECKAasl CHJIAa JIMH3bI, NPU ONHCAHUU NPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBICI HUCIOJb3YEMbIX BEJIMYMH, HX OOO3HAYeHUSI M EIUHUIIbI, YKa3bIBaTh
GopMyIibl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, HCHOIB3YS
(u3nyueckre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUsl CBA3U
ATOMHBIX SIIep, MPU ONKHCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
WCIIOJIB3YEMbIX BEJIUYUH, UX OOO3HAUCHHS W EIWHUIILI, YKa3biBaThb (POPMYIIBI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYHUHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUYECKOU BEJIMUYNHBI;

aHANIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEIbHOIO U MapajieTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHma, 3aKOH 53JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 pacnpoCTpaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHHaA s poTodddekra,
3aKOH COXPAHEHMsSI DHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOI0 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHME U YCJIOBHUS (TpaHUIbl, OOJIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIPABJICHHE BEKTOPA UHAYKIMH MAarHUTHOTO MOJII TPOBOIHHUKA
C TOKOM, cujibl Amniepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/1aBA€MOE€ IUIOCKUM 3epKalioM,
TOHKOM JIMH30M;

BBITMIOJHATh DKCHEPUMEHTHI 10 HCCIIENOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh MpolOiiemMy/3amady W THIOTE3y Y4eOHOro  DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO OOOpYIO0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIMYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBI CHOCOO W3MEPEHUS M HCIOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTrPEITHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOMBI IO pe3yiIbTaTaM MCCIIECIOBAHNUS,

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUN HCCIETOBAHHUI B
paMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeIOBAaTENIbCKOW W MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOTO
000pyI0BaHUS;

pemaTth pacy€THble 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHE 3aKOHBI M IPUHLIUIBI, HA OCHOBE aHAJIU3a YCIOBHUS 3a/1auu



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIbI,
HEeoOXonuMble Jisi €€ pelieHHs, MPOBOJUTh PacyYEThl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pemaTh Ka4eCTBEHHbIE 3a/l1a4: BHICTPAUBATh JIOTHUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY pPACCYXICHUI C OMOpOM Ha M3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4eOHBIX  3a/Jady  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIL[UU
U TpeJICTaBIeHUsl y4eOHON M HAYyYHO-TIONYJIAPHON MHGPOPMALMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh TPUHUUIBI JEUCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MaCHOIO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (U3MKE B TOBCEIHEBHOW KU3HU
i obecrieueHus: 6€30MacHOCTU MPHU OOpallleHUH ¢ MPUOOpaMU U TEXHUUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM SKOJIOTMYECKOTO
MIOBEJICHUS B OKPY’Kalollel cpefie;

paboTaTh B TIpyHIE€ C BBINOJIHEHUEM pa3jMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpyHIbl, PALUOHAIBHO paCHpeNeisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJleKBaTHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bubmmoreka [IOK
11 ®u3KKa ¥ METOJIbl HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Almamitia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHUS B MEXaHUKE 6 1 1 htts://m.eds0.ru/ 74 1bf72
Hroro o pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' Teopun https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBbI TEPMO/MHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubnuoreka [IOK

®da3oBbIe epexoabl

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



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

Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bubmmoreka [IOK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IIUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne n/m P Konrpoabublie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. JIEKTPOAUHAMMUKA
11 MarunuTtHO€e noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKkue 1 3JI€KTPOMarHUTHbIE 9 1 bubnnorexa [JOK
' KoseGanust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 3IEKTPOMarHUTHbIE 5 1 bubnuorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
ke https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OCHOBBI crIelIMAIBHOW TEOPUU 4 1 bubnnorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazpeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1ca7c
4.2 Crpoenue aToma 4 bubnuorexa [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
https://m.edsoo.ru/7f41c97c

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

4.3 ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMUU U aCTPO(UZUKHI 7 Et?riﬂ;l r%f:écs?)g :3/5 f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBILAIOUIEE IIOBTOPEHUE

6.1 O6o01raroriee MOBTOPEHHE 4 l:tlfrfsnlpll r%f:cﬁ)g :3/I§f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJunyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — HayKa 0 IPUPOJIE.
1 Hayunsie MeT(})[K bl HO?I,)H:HI/ISI 1 4.09 bubmorexa LHOK
¥ 8 ' https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb u mecTo dusuku B
9 (hopMuUPOBaHUHN COBPEMEHHON 1 209 bubnmuorexa [JOK
HAYYHOU KapTHHBI MUPA, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIbHOCTH JIOIEH
Mexannueckoe IBMKEHHUE.
OTHOCHTENBHOCTh MEXaHHUYECKOTO bubnuoreka [JOK
3 1 11.09
nerokenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
4 PaBHOMEpHOE IpsAMONIMHEHOE 1 14.09 bubnmuorexa [JOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPAMOIMHENHOE bubnnoreka [JOK
5 1 18.09
IBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE majeHue. Y CKopeHue 1 21.09 bubnunoreka [JOK
CBOOOJHOTO MAJACHUS ' https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOe ABUXKEHUE.
7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 25.09 bubmorexa HOK
P ' https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun oTHOCUTENBHOCTH [ anuies. 1 28.09 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCUETA.
IlepBbiii 3ak0oH HbproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bub6mmoreka [IOK

9 CYIIEPIIO3UIINY CUI. BTOpO# 3aK0oH 2.10
yrep H p . https://m.edsoo.ru/ffOc3be8
HeroToHa sl MaTepraibHOM TOYKH
Tperuii 3axkoH HeroToHa jy1st bubmmoreka [IOK

10 5.10
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsrorenus. Cuia

11 TskecTH. Ile pBaSI KocMHuYecKas 9.10 bubmiorexa HOK

- 11ep ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bubnmuorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuia tpenust. KoodbdbunueHt tpenus.

13 Cuia cgn OTI/IBJIeSI/(Il; npu BI/I]:KGHI/II/I 16.10 bubmiorexa LHOK

P P A ' https://m.edsoo.ru/ffoc3f76
Tena B )KUIAKOCTH WU rasze
[TocrymarenbHOE W BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeJa. 19.10 bu6mmoreka [JOK
Mowment cuibl. ITnedo cuitel. YcitoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBI MaTEePHAILHBIX TOYCK. 23.10 bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS ’ https://m.edsoo.ru/ff0c43d6
uMIynasca. PeakTuBHOE BMKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckast sHEprust MaTepuanbHON 26.10 bubnunorexa [JOK
Touku. Teopema 06 u3MeHEeHUN ) https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEprun

17 [loTreHuunanpHas SHEPruUs. 9.11 bu6nmoreka [JOK



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

[ToTenumanpHast SHEPTUS YIPYTO
nehopMUpPOBaHHON TPYKHUHBI.
[NoTrenumansHas SHEPrHs TeNa BOIU3H
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TElL.
3aK0oH COXpaHEHUs MEXaHUYECKON
SHEPTHUU

13.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnasi pabota
«MccnemoBanue cBsi3u pPabOTHI CUITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HHOBOTO JKT'yTa»

16.11

20

KonTtponbHas padoTa mo teme
«Kunematuka. /IlnHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

20.11

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

23.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, KUJIKOCTEH
U TBEPIBIX TEN

27.11

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHAs ABoraz[po

30.11

24

Tennosoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remmneparyp

4.12



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

Lenbcus

Wneanpusiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBaenne MKT 712 https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak mepa
26 CpeaHEeN KUHETHYECKOM SHEPTUun 1112 bubnuorexa [JOK
JBUKCHHS MOJIEKYIL. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanbToHa. I'a30BbIe 3aKOHBI 14.12
JlabopaTtopHnas pabota
28 «MccnenoBanmne 3aBUCUMOCTH MEXITY 18.12
rapamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a
29 H3omporiecchl B UI€aibHOM ra3e u ux 1.1 bu6mmoreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U
30 crtoco0n1 €€ m3meHenus. Koamuectso 25 1 bubmuorexka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJIEALHOTO
raza
bubmuoreka [JOK
31 Bt Temonepe 2 28.12 https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEIIOEMKOCTh BELIECTBA.
32 KonunuecTBo TennoTel npu 11.01 bubmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHbIN TMpoIiece
33 [lepBrlii 3aKOH TEPMOJMHAMUKH U €TO 15.01 bubnuoreka [IOK
IIPUMEHEHHE K U30IIpo1eccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs mpoIieccoB B 18.01 bu6nmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun pevicrBusa u K11 renosoit

bu6mmoreka [IOK

35 22.01
MAaIllHbI 0 https://m.edsoo.ru/ff0c600a

36 Hukn Kapro u ero KI1J] 25.01

37 DKojorudeckue npooieMsl 5901
TETIOIHEPTEeTHKH

38 O6o06matomuii ypok «MomnekymsipHas 102 bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI ' https://m.edsoo.ru/ff0c6938
KontponsHas pabdora no teme

39 «MonexynspHasi ¢pusuka. OCHOBBI 5.02 Bubmmorexa LIOK

YIEp ' ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre 1 KOHIECHCAITHS. 8.02 bubnuorexa [JOK
Hcnapenue u KMIIeHHE ' https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQKHOCTB BO3yXa. HachIeHHBIH 12.02 bubmmorexa [OK

Ayxa. - ' https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tela. AHU30TPOITHS 15.02 bubnunoreka [JOK
CBOMCTB KpuUCTaIIOB. JKuakue ' https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEeHHbIE MaTepHUAaIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

43 VenpHas TemioTa miaBJICHUs 19.02 bubmmorexa [JOK

8 ' ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 y 6 22.02
DABHCHHUE TEILIOBOTO baiatca https://m.edsoo.ru/ff0c6820
6) .0 i
45 JIEKTPU3ALUSA TEIl. DIEKTPUUECKUI 26.02 bubnuoreka [IOK

3apsn. I[Ba BUJA SJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsI0B

[IpoBOIHUKH, TUINEKTPUKHU U

bubmmoreka [IOK
46 T10JI OBOJIHUKH. 3aKOH COXPAaHCHUS 29.02
YHpOBOZ P https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsijia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. Toueunslii 21eKTprUYECKUI 4.03 bubmmorexa LOK
Y ' ' https://m.edsoo.ru/ffOc6ces
3apsiy
Hanpsisk€HHOCTB 27IEKTPUYIECKOTO
nons. [IpuHnmn cyneprnosunun bubnuorexka [JOK
48 . 7.03
ANIEKTPUYECKUX TToJed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cuit anekTpocTaTHYecKoro Euts 1IOK
nonroTeKa
49 nosist. [Totennman. PasHocts 11.03
i https://m.edsoo.ru/ff0c6f00
MTOTEHITNAJIOB
[TpoBOAHWKN W AUDIICKTPUKH B
50 3.]'IpeKT OCTaTUYECKOM nonIe 14.03 bubmorexa HOK
P ' ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckas MpOHUIIAeMOCTh
bu6mmoreka [JOK
51 DnekrpoéMkocTh. KoHaeHcaro 18.03
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJEHCATOpa. DHEPrus 3apsSKEHHOTO 21.03 bubmmorexa [JOK
s pa- P P ’ https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
[TpuHIMI ASHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBATHHOTO
53 amnmapara, CTpyWHOTO IIpUHTEpA. 4.04
DneKTpocTaTHdecKas 3aluTa.
3azeMIiIeHHE 3IEKTPONIpHOOpPOB
54 JlaGopatopHas pabota "M3mepenue 8.04



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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ANEKTPOEMKOCTH KOHAeHcaTopa"

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusnenue. 3akon Oma mis
ydacTka Henu

15.04

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MpoBOHUKOB. JIabopaTtopHas padota
«M3ydeHnune cMenraHHOTO COCTMHEHUS
PE3UCTOPOBY

18.04

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTta u MOITHOCTB 3NIEKTPUUECKOTO
Toka. 3akoH Jxoyns-Jlenua

22.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1151 TIOJTHOM (3aMKHYTOM )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJIC nucrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSD)

25.04

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

59

DneKTpOHHAs MPOBOIUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTb

29.04

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX MTYYKOB

2.05

61

[TomynpoBoAHUKH, WX COOCTBEHHas U
npuMecHasi mpoBoauMocTh. CBoICTBa
p—n-nepexona. IloaynpoBoiHHKOBBIE
puOOpHI

6.05

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



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

DNEeKTpUUYECKUI TOK B pacTBOpax U
pacIiaBax 3JI€KTPOJIUTOB.

bubmuoreka [JOK

62 1 13.05
DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.
CaMOoCTOSTEeNTbHBIN U bubmmoreka [IOK
63 . 1 16.05
HECaMOCTOSTEIbHBIN pa3psal. MomHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnnorexka [JOK
64 1 20.05
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O6o0maromuii ypok 1 23,05 bubnuorexa [JOK
«DNEKTPOIMHAMUKAY ' https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa mo teme
«nekrpocraruka. [locTossHHBIN bubnuorexa [JOK
66 . 1 27.05
3JeKTpUuUecKuid ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PesepBHbiit ypok. KonTposbHas bubnunoreka [JOK
67 1 29.05
pabota o Teme "DIeKTpoMHaAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbiit ypok. O6001matomuii ypok 1 30.05 bubnnorexa [JOK
o temaM 10 kiacca ' https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;H Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue i[:;:eﬂnﬂ :)Igg)al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypesI

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
Bextop MaruuTHOM HHAYKIUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHATHON MHIYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6mmorexa [IOK
B3anmopaericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnorexa [JOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK C TOKOM. Cuita Ammepa.
JlaGopaTtopHnas pabota bubnunorexka [HOK

4 . 1 1
«UccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»
JleiicTBre MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas MHAyKuus. [Totox

6 BEKTOpa MarHUTHOM MHAYKIuH. I/1C 1
WHJYKIUU. 3aKOH 3J€KTPOMarHUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HUHIAYKIIUHU >

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYyKIU Y.
DHeprusi MAarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTBHI, EKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarauTHoe
noJie. DIEKTPOMAarHUTHAS HHIYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa mo teme
«MarauTHo€ II0JI€E.
DNeKTpOMarHuTHasK HHIYKITHS

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

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUI.
[IpeBpaienue suepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTU U Macchl Ipy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUA SQHCPTUH B UACATIBHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOUJAIbHBIN
MepeMeHHbINA TOK. MOITHOCTD
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JNEUCTBYIONIEE 3HAYEHUE CUIIBI TOKA U
HaIPSHKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTro,
nepenava u norpedieHue
ANIEKTPUYECKOM SHEPTUn

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JTUHUH TIEKTpoIepead

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpeTypa ncnosib30BaHus
IEKTPOIHEPTHH B IOBCETHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsbie U MPOJOTBHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubnuorexa [JOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBO¥CTBa 1 ckopocTh. [1lkara brbmmorexa LOK
p ’ https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pazpurue cpeicts
cBs3U. Pagnosiokamus
o5 KontponbHas padota «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJHOPOIHOM CpeJie. bubmuoreka [JOK
ToueuHsblit ICTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceeta. [loctpoenue bubmmorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHMil B IIJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpaxkeHue. [Ipenenbublii bubnunorexa [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTPAKEHUS
29 JIaGopatopHas pabota «M3mepeHue bubnuoreka [IOK
IIOKa3aTess MPeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [locTpoenue nzoOpakeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenu4ueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnenoBanue CBOMCTB
M300paXeHUI B JTMH3AX)
Hucnepcus cera. CIIOXHBIN COCTaB
32 6enoro cseta. L{er. JlabopaTopHas
pabora «Habnronenue nucnepcun
CBETa»
Nnrtepdepenmus creta. dudpaxmus bubnnorexa [JOK
33 .
ceerta. [ludpakimonnas penéTka https://m.edsoo.ru/ff0ced22
34 [TorrepeqHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonspuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckne MpuOOPHI M yCTPONUCTBA U
YCIIOBHS UX 0€30MMaCHOTO TPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJ1accuyecko Mmexanuku. [loctynaTsl bubnuorexa [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHe BpeMEHH U COKpaIlcHUE Bubmorexa ITOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PENSATUBUCTCKON
38 yacTHUIbl. CBS3b MACChl C SHEPTHEH U bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponpHas padora «OnTuka.
P P N bubmuorexa [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
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®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIBC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bu6mmoreka [IOK
41 oto3ddekra. O A.T.
(porosppexr HBITRL https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHne
42 9171HHIT€§H& nnq;q)(bomaq)(gema brbmmorexa LOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» ¢porordpdexra
JaBnenue cBeta. OnbiTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
MPAaKTUYECKOE MMPUMECHCHHE:
44
(dboTosmeMenT, HOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemienne 3agau o treme «J€MEHTHI bubmuoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogenrs atoma Tomcona. OnbITE
46 Pezepdopna o paccesHuio a-4actu bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToma
bubmuoreka [JOK
47 I1 b
OCTYIIaTHl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exone aTOMEIlH co H(;ll)"O OBHA bubmorexa LOK
p pEXOA . A P https://m.edsoo.ru/ffOd0afa
SHEpPruu Ha Jpyroil. Buasl ciekTpoB
BoanoBbIe cBolicTBa yacTull. BoJIHBI
N N bubmuorexa [JOK
49 ne bpoiins. KopnyckynsapHo-

BOJIHOBOM AyaJlIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JIYUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI
Pesepdopaa mo onpeneneHuo cocraBa
PaIMOAKTUBHOTO U3JTYYCHHS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BiousHue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-usnydeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiit ctonn «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3MuecKoi KapTUHBI MUPAY

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

55

Bun 3sésanoro neba. Co3sesnus,
SIPKUE 3BE3/bI, IUIAHETBI, UX BUIUMOE
nBrkenne. ConHeyHas CHCTEMA

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun ConHua u 3B€371



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/Ibl, ©X OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sBosonnu CoJiHIA U 3BE3]]

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['amaktuku. YE€pHble
JIBIPBI B SI7Jpax rajiakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe n3nydyenue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl acTpOHOMUHT

61

KonTtponbHas pabota « 37eMEHThI
aCTPOHOMHUHU U acTPOUZUKI»

62

O6o06matomuii ypok. Ponb ¢puszuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeTbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU U ACTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUPA

64

O6o6maromuit ypox. Poib
¢u3nyeckoit Teopuu B GOpMUPOBAHUU
MPEJCTaBICHUN O PU3UIECKOM
KapTUHE MHpa




O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHUpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJICTABICHUI O IPUPOJIE
66 PesepBHbIl ypok. MarautHoe noJe. 1
DneKTpOMarHUTHast UHIYKIINS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CTIEMANBHON TEOPUH 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6morexa [IOK
68 DeMeHTB aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V11 YYHEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakuueit [lapdentoeBoit H.A., AkiimonepHoe o6miectBo «M3narenbcTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

Pemry EI'D

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NMHTEPHET

®I'MC "Mos mkona", POIII.
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