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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHs Ha YpOBHE CpelHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE MOJI0KEHUN
U TpeOOBaHMI K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON nporpaMmsl, ipeactaBieHHbix B PI'OC COO, a taxxe
c yu€toM deaepanbHON pabouel mporpaMMbl BOCIIUTAHUS UM KOHIIEHIMM IpEnoiaBaHus yueOHoro npeamera «Dusnka» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit deneparuu, peaan3yronmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMbl 1o (U3MKE HaAMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaroruxcst 10—11 kinaccoB npu oOydyeHnu ux ¢pusrke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IEATETbHOCTHOTO MOIX0/1A.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusM DPI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM H
MeTanpeMETHBIM Pe3yJIbTaTaM 00yUeHHsI, a TAKKE YUUTHIBACT HEOOXOAMMOCTh PealI3allui MEKIIPEIMETHBIX CBsI3el (PU3NKU
C €CTECTBEHHO-HAYYHBIMH YYEOHBIMHU NpeAMeTaMu. B Hell onpenesnstoTcsi OCHOBHBIE €M U3y4deHUs (PU3MKU Ha YPOBHE
cpenHero oOmero oOpa3oBaHus, IUIAHUPYEMbIE pe3yJibTaThl OCBOCHMSI Kypca (DU3MKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHMPYEMBbIE PE3yJIbTAaThl OCBOCHUS Kypca (U3MKHU Ha 0a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YyJIbTaThl 110

rojam o0y4eHus;

e conepkaHue yueOHoro npenmMera «Puznka» 1mo rojgaM o0yueHusl.

®duszuka Kak Hayka 0 HauboJjee oOLIMX 3aKOHAX MPUPObI, BHICTYIIAsl B KAYECTBE yU€OHOTO MpeaMETa B IKOJIE, BHOCUT
CYILIECTBEHHBIA BKJIQJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. [IIKOIpHBIN Kypc (PU3UKH — CUCTEMOOOPa3yIOUui st
€CTECTBEHHO-HAYUYHbIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE IMPOIIECCOB U SBJICHUM,
M3y4aeMbIX XUMHUEH, Oumonorueil, ¢uznueckoil reorpadueir u actpoHomuen. Mcrnonab30BaHHE M aKTUBHOE MPUMEHEHHE
(¢u3MYecCKUX 3HAHWKM OMpEeNesseT XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTH B cepe SHEPreTUKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, MOTYYEHHUsI HOBBIX MAaTEPUAJIOB € 33JJaHHBIMU CBOMCTBAMH U Ipyrux. M3yueHue pu3nku BHOCUT OCHOBHOM
BKJIaJl B (GOpPMUPOBaHKE ECTECTBEHHO-HAYYHON KapTUHBI MUpa 00yYaroluxcs, B GOpMHUPOBAHUE YMEHUI IPUMEHSITh HaAyYHbIN
METO/1 IO3HAHMS MPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢(u3uMKH IS YpOBHSI CpPEAHEro oO0IIero oOpa3oBaHUS TMOJOXKEH psi HACH, KOTOpPbIE MOXHO
paccMaTpuBaTh Kak MPUHIMIBI €70 TOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISICTCS JIOTHUECKH 3aBEPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX
pa3enioB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DPU3HKH.

Hoesn cenmepanuzayuu. B coOTBETCTBUU C HEM Marepual Kypca (QU3MKH OOBEAUHEH BOKPYT (DU3HUECKUX TEOPHIl.
Benymum B kypce siBnsieTcs: GopMUPOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPHUH, BELIECTBE U IOJIE.



Hoesn eymanumapuzayuu. EE peanmmsanusi mpeanoiaracT WCMOJb30BaHHE TYMaHUTAPHOTO IMOTEHIMaNa (U3HYECKOM
HayKH, OCMBICIICHHE CBS3M Pa3BUTUA (DM3WKHU C pa3BUTHEM OOIIECTBA, a TAK)KE C MHUPOBO33PEHUYCCKHUMH, HPABCTBCHHBIMU H
AKOJIOTHYECKUMU TIPOOIeMaMHu.

Hoes npuxnaownou nanpasiennocmu. Kype Gu3uku mpeanosiaraeT 3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKUX H
TEXHOJOTHYECKHUX TMPUIIOKEHUH U3yUEeHHBIX TEOPUN U 3aKOHOB.

Hoesn sronoeuzayuu peannsyeTcsl MOCPEICTBOM BBEACHHS SJIEMEHTOB COJEP)KaHUs, MOCBAMEHHBIX JKOJOTHYECKIM
mpo0jemMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXICHHS MpoOseM
paIoHaIBHOTO MIPUPOIOTOIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

CrepXHEBBIMU dJIEMEHTaMH Kypca (GU3WKH Ha YPOBHE CpeIHEro o0mero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(bopMupoBaHWE TPENCTABICHUNA O CTPYKTYype MOCTPOEHUS (U3UYECKOW TeOopwH, pojid (yHIAMEHTAIBHBIX 3aKOHOB W
MIPUHITUIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JJIS ONMKMCAHHUSI €CTeCTBEHHO-
HAyYHBIX SIBJICHUH U IMPOIIECCOB).

CHUCTeMHO-JIeSTEIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3alUH
AKCIIEPUMEHTAIILHOM JIeATeNbHOCTH o0yuaromuxcs. [ 6a30Boro ypoBHsI Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMbI
(POHTANIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U J1a00OPaTOPHBIX PabOT, KOTOPBIE B MpOrpaMme 1o Gpusuke o0beAMHEHBI B
oOIIui CIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenre B yka3aHHOM IepedyHe J1aDOpaTOPHBIX paboT, MPOBOAUMBIX
JUISL KOHTPOJISI M OLEHKH, OCYIIECTBIACTCS YYaCTHUKaMH OOpa30BaTENBbHOIO IMpolecca HCXOAS M3 OCOOEHHOCTEH
MJIAHUPOBAHMST W OCHaIIeHus kaOuHera (usuku. [lpu 3TOM oOOecnednBaeTcss OBIaZeHUE OOYYArONIUMUCS YMEHUSIMHU
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH U TTIOCTAHOBKY OIBITOB IO TIPOBEPKE
MIPEIOKCHHBIX THITOTES.

Bonbimoe BHUMaHWE YOENSETCS PEIICHUIO PACYETHBIX M KAYeCTBEHHBIX 3amad. Ilpu »ToM s pacuéTHBIX 3amad
MIPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 3aJaHHON (PM3WUYECKON MOMECIBIO, MO3BOJIIONINE MPUMEHSITh H3yUYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO pasfieia Kypca, TaK ¥ MHTETPHUPYS 3HAHUS W3 Pa3HBIX pasaesoB. sl KauecTBEHHBIX 3aad
MIPUOPUTETOM SIBJISTIOTCS 3aJlaHUsI Ha OOBSICHEHUE MPOTEeKaHUs (DM3NUCCKUX SBIICHUN W MPOIIECCOB B OKPYXKAIOMIEH KU3HH,
TpeOyromue BpIOopa (PU3UIECKON MOJICTH IJIsT CUTYaIMH MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OGI'OC COO k maTtepuasbHO-TEXHUYECKOMY OOECMEYeHUI0 y4eOHOTO TMpoliecca
0a30BbI YpOBEHb Kypca (M3UKHA HAa YPOBHE CPETHEro OOIIEro 0Opa30BaHUS JOKEH M3ydaThCsl B YCIOBUSX MPEAMETHOTO
kabuHeTa (PU3WMKH WKW B YCIOBHUSIX WHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kaOunere
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JIabopaTopHOE 000PYI0BaHUE JJIsl BHITIOJHEHUS YKAa3aHHBIX B MporpaMme Mo Qusmke
YYCHHUYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIMOHHOE 000PYI0BaHUE.



JleMoHCTpalMoHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM MHUHHUMAJIBHOW JIOCTATOYHOCTH U
o0OecreynBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MIporpaMme Mo (U3MKE KIHOYEBBIX JAEMOHCTpAlUd JUIsl MCCIeN0BaHUs
U3Yy4aeMbIX SIBJICHUN U POLIECCOB, IMIUPUUECKUX U (DyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000py10BaHUE ISl YACHUUECKUX MTPAKTUYECKUX paboT PopMUpYeTCs B BUJIE TEMATUHYECKUX KOMILIEKTOB
U obecrieunBaeTcsi B pacu€re OAHOrO0 KOMIUIEKTa Ha ABYX oOOydaromwuxcs. TeMaThdeckue KOMIUIEKThI J1abopaTopHOro
000pyI0BaHUs JOJIKHBI ObITh TOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIB30BAHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU IIENIIMU U3Y4YE€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMHupoBaHWEe WHTEpEca W CTPEMJICHHS OOyYaromuxcsi K HAayYHOMY HW3Y4YEHUIO TIPUPONBI, DPA3BUTHE WX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEICTABICHUA O HAYYHOM METOJIC TMO3HAHWSA W (POpPMUPOBAHHE HCCIICIOBATEIHLCKOTO OTHOIICHUS K
OKPYAIOIINM SIBJIICHUSIM;

(dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yJibTaTa U3yYeHHUs: OCHOB CTPOCHUS MaTEPUH U (PYHIaMEHTaIbHBIX
3aKOHOB (DU3HKHU;

dbopMHpoBaHrE YMEHUHN OOBSCHATD SABJICHUS C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIbCTB;
(dbopMHpOBaHKE TIPEACTABICHUM O POIN (PU3UKU JJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTKeHUe 3THX IelIel o0ecIieunBaeTCs PEIICHUEM CIICAYIONINX 3a/1a4 B IMPOIIECCEe N3YUCHUS Kypca (DU3UKH Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUs:

IpUOOPETEHNE CUCTEMBI 3HAaHUHN 00 00MmUX (PU3HMUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKIIIOUAs MEXAHHKY,
MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPOPU3UKH;

dbopMupoBaHrUE YMEHHUI TPUMEHSTh TECOPETUUECKUE 3HAHUS U1l OOBACHEHUST (PU3NUECKUX SBJIICHUI B IPUPOJE U JJIS
MPUHATHS TPAKTUYECKUX PEUICHUIN B MOBCEHEBHOMW KU3HU;

OCBOEHHE CIOCOOOB pELIECHUs Pa3IUYHbIX 33]1a4 C SIBHO 33JJaHHON (PM3HUECKOM MOJENbIO, 33a/1a4, M0Ipa3yMeBAIOIINX
CaMOCTOSTENIbHOE CO31aHNe (PU3NUYECKON MOJIEIN, aICKBATHOM YCIIOBUSAM 33a4H;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPONUCTB U TEXHOJOTUUECKUX MTPOIIECCOB, UX
BIIMSIHUSI HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO TIJIAHUPOBAHUS W TPOBENCHUS (PU3NUYECKHX JKCICPUMEHTOB, aHAIu3a U
WHTEpHpeTanuu nHPOpMaIu, OPEeTICHHS TOCTOBEPHOCTH TTOJIYYCHHOTO Pe3yJIbTaTta;

CO3/IAHUE YCIIOBHUM JJISI Pa3BUTHSI YMEHHUM TPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKOU IESITEIBHOCTH.

Ha usydenue ¢pusnku (0a30BbIi ypOBEHb) HA YPOBHE CpeHET0 00111ero oopa3oBanus orBoautcs 136 gacos: B 10 kiacce
— 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 yacoB (2 yaca B HEAEINIO).



[IpemraraeMerii B mporpamMmme 1o Gu3nKe rnepedcHb Ja00paTOPHBIX U MPAKTHYECKUX PaOOT SBISICTCS PEKOMEHIOBAHHBIM,
YUHUTEIb JIeJacT BBIOOpP MPOBEACHHUS Ja0OpaTOPHBIX pabOT M OMBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOECHHOCTEH
00yJarommxcs.



COILEPKXAHUE OBYYEHUA

10 KJIACC

Pasneﬂ 1. ®u3uka u METOAbI HAYYHOI'0O ITO3HAHUSA

®duznka — Hayka o npupoze. Haydnbie MeToAbl MO3HAHMS OKPYKAOIIETo MUpa. PoJib 3KCiepuMeHTa U TEOPUH B ITPOLIECCE
MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue ¢puznyecKux sBJICHU U mporieccoB. Hayunbie runote3sl. Ousnueckre 3aKOHBI U TEOPUU. | paHHIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBHUSL.

Ponb 1 MecTo pu3HKu B OpMUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MUPA, B TPAKTUIECKON ACSITEIFHOCTH JTIO/ICH.
Jlemoncmpayuu

AHaJoroBsIC U I_[I/I(l)pOBBIC HN3MCPHUTCIBHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka

Mexanunueckoe 1BrKeHHe. OTHOCUTENBHOCTh MEXaHNYECKOT O ABrKeHusA. Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpocThb (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTEPHAIbHOM TOUKH, UX IPOEKLIUU
Ha OCH cHCTEeMBI KoopanHAT. ClI0’)KEHHE NIEPEMEILEHUI U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MNpAMOJIUHENHHOE ABMWXKeHue. ['paduku 3aBUCHMOCTHM KOOpPAMHAT, CKOPOCTH,
YCKOPEHHUS, MYyTU U NEPEMEIICHUS MaTEpUATIbHON TOUKH OT BPEMEHHU.

CBobOosHOE TIazieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe nBmxeHue. [[BUKEHUE MAaTepUaTIbHOW TOYKH MO OKPY>KHOCTH € MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO.
VYrioBast CKOpoCTh, JIMHEWHas ckopocTh. [lepros u yacrota oopaienus. LieHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBAa M NPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, ABHKCHHME CHApSIOB, LIETIHbIE U PEMEHHBIC
IEepEeAAYN.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUYETA, MILTFOCTPAIUSI KHHEMATHICCKUX XapaKTEPHUCTHUK JIBKCHHS.
ITpeoOpazoBanme ABUKEHUM C HCTIOJIb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOTHOTO TIafeHUSI.

HarmpaBnenue CKkopocTH TPy IBYKCHHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol



N3ydeHne HepaBHOMEPHOT'O ABHUKEHUS C LETIBIO ONPEIEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY NYTSAMH, NPOWICHHBIMA TEJIOM 3a IIOCIEAOBATEIIBHBIE PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUM C HAYAIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraumn otHocutensHOCTH ['amunes. [lepBoiii 3akoH HeroTona. MlHeprunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3uunu cui. Bropoii 3akon HeroTOoHa A1 MaTepuanbHOM TOYKU. TpeTrid 3aKOH
HproToHa 111 MaTepuaIbHbBIX TOYEK.

3akoH BceMUpHOTOo TAroTeHus. Cuna tspkectu. [lepBas kocMu4yeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoyibkeHus, kauenusi). Cuna tpenust. Cyxoe Tpenue. Cuiia TpeHHUsS! CKOIBKEHHS U CHIIa
Tpenus nokosi. Koagdunuent tperus. Cuia CONPOTUBIICHUS MPU JBUKEHUU Tela B )KUJIKOCTU UM rase.

[locTynarenpsHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalieHus. [1nedo cuiibl. Y cnoBus paBHOBECUS TBEPIOTO TENA.

TexHHYeCcKHre yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TTOJIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIyH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonvl

N3yuenue aBuxKeHUs1 OpycKa 1o HaKJIOHHOW MIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIMUX B MIPY>KUHE U PE3UHOBOM 00paslie, OT UxX AepopMaluu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbc MaTepuanbHOl TOUKHM (Tela), CUCTEMbl MaTEPUANIbHBIX TOYEK. MIMIyNbe Cuilbl 1 UI3MEHEHHE UMITyJIbCca TEeJa.
3aKOH COXpAaHEHUs UMITYJIbca. PeakTUBHOE NBUKEHUE.



Pabota cuiibl. MOIIHOCTh CHIIBI.

Kunernyeckas sHeprusi MaTepraabHOM TOUkH. TeopeMa 00 M3MEHEHUN KHHETHUECKON SHEPTUH.

[lorenuuanbHas s>Hepruda. [loTeHuuanbHas sHeprus ynpyro aedopmupoBaHHOW TpYXHUHBL. lloTeHIManbHas SHEPTUsS
TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTenuuanbHble ¥ HEMOTEHIMANbHbIE CHIBIL. CBS3b pabOThl HEMOTEHIUANBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXAaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE PUMEHEHUE: BOJIOMET, KONED, MPY>KUHHBIN TUCTONET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KEHHUE.

[lepexon moTeHUMAIbHON YHEPTUM B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenune abCOMOTHO HEYNPYTOrO yAapa ¢ HOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3BMEHEHHEM MEXaHUYECKON SHEPIUM Teja Ha MPUMEPE PACTIKEHUST pE3UHOBOTO
KIyTa.

Paszpnes 3. MouiekyasipHas pu3NKa U TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUU M MX ONBITHOE 00OCHOBaHWE. BpOyHOBCKOE ABUKEHHE.
Huddysus. Xapakrep IBUKEHHS U B3aMMOJEHCTBUS YaCTHULL BellecTBa. MoJIenn CTpOeHus ra30oB, KUAKOCTEN U TBEPABIX Tell
1 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojelei. Macca u pasmepsl MmoJiekyi. KonudectBo BemectBa. [locTostHHas
ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HIEaIbHOTO ra3za. AOCOOTHAs
TeMIleparypa Kak Mepa CpeHel KUHETUYECKOW SHEPIrUuM TEIUIOBOTO JABWKEHUA yacTull rasa. [llkana temneparyp KenbBuna.
I"a3zoBble 3akoHbBI. YpaBHeHHe MeHeneeBa—Knaneiipona. 3akon JlansToHa. M30ompoliiecchl B Ua€albHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBieHne H30IPOIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHUE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpadru MOJEKYJI OPraHMYECKUX COEAMHEHU.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBHKEHHUS.



Mopens onsita TepHa.

OnbIThI, TI0Ka3bIBAIONIUE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBUSI.

Mopeinb, WUTIOCTpUpYIOLIAas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HI€AJILHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Omnpenenenre Macchl BO3IyXa B KJIaCCHOM KOMHATe Ha OCHOBE M3MEpPEHUI 00bEMa KOMHATHI, TaBJICHHS H TEMIIEPATypPbl
BO3/yXa B HEW.

WccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTPaMH COCTOSTHUSL Pa3peKeHHOTOo rasa.

Tema 2. Ocnosvlt mepmoouHamuku

Tepmogunamuueckast cuctemMa. BHYTpeHHsIsi 3HeEprusi TEPMOJMHAMHYECKOW CHCTEMbl W CIOCOOBI €€ W3MEHEHUS.
KonuyectBo Ttemnotel u paboTa. BHyTpeHHssi »HEprus OJHOATOMHOIO HJIeaIbHOTO Ta3a. Buabl Teruionepenauu:
TEIUIONPOBOAHOCTb, KOHBEKIIUS, U3IyUEHHE. Y IeJIbHAs TEIII0EMKOCTh BenlecTBa. KojinuecTBO TEIOThI MpH TEIIIONEpeaye.

[Tonsitue 06 agunabarnom nporiecce. [lepBblit 3aK0H TepMoguHAMUKH. [IprMeHeHre TepBOTo 3aKOHA TEPMOJIMHAMUKHU K
u3ornporueccam. ['papuueckas nHTEpHpeTanns padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh PO1IeCCOB B IPUPOJIE.

TennoBele MamuHbl. [IpuHUIUNBI AEUCTBUS TEMJIOBBIX MaiiuH. I[IpeoOpa3oBaHus AHEPruyM B TEIUIOBBIX MallWHaX.
Koaddunment nonesnoro neiictBus temioBod mamwuHbel. [ukn KapHo u ero kodppuuMeHT M0JIE3HOTO JEHCTBUS.
DKOJIOTHYECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHuyeckue yCTpoMCTBAa U MPAKTUUECKOE MPUMEHEHUE: JIBUTATENIb BHYTPEHHETO CrOpaHUs, OBITOBOM XOJOIUIIBHUK,
KOHJIUITUOHED.

Jlemoncmpayuu

N3menenne BHYTpEeHHEHN SHEPTUH Tella MPU COBEPUICHUU PAOOTHI: BBIJIET MPOOKH M3 OYTHUIKH O] IEUCTBHEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe MMyTEM TpeHUS (BUACOEMOHCTPAIINS).

N3menenue BHyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Ipu Terionepeaaye.

OnbIT M0 aArabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooGpazoBanue u konaeHcamusi. VMcnapenue u kureHue. AOCONMIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AYXa.
Haceimennsiii nap. Y aenapHas TEIioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT IaBJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHM30TPONHUS CBOWCTB KpUCTALIOB. JKUIKHE KPUCTAILIBI.
CoBpeMeHnHble MaTepuaibl. [naBpnenre u kpucramumzanus. Y aeibHas TerioTa miasjieHus. Cyonumarusi.



VYpaBHEHHE TEIIOBOTO OaytaHca.

Texauuecknue yCTpPOWCTBA W TPAKTUYECKOE TNPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KAJOPUMETP, TEXHOJIOTHH
MOJTYYEHHSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpuCTasIoB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepeHne 0THOCUTETLHON BIIAXKHOCTH BO3/yXa.

Paszgea 4. JaekTpoanHamuka

Tema 1. dnekmpocmamuxa

OnexTpu3zanms Tejl. OJEKTPUYECKUH 3apsai. JBa BuIa 3IEKTPUYECKUX 3apsnoB. lIpOBOIHMKH, IUIIEKTPUKU H
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. TouedyHbIN 37EKTpUYECKU 3apsal. DNEKTpuyeckoe nosie. Hanpsk€HHOCTD
ANEKTPUYECKOro nojs. [IpuHumn cynepno3nuuu 3MeKTpUUecKuX nojieil. JInHum HanpsoKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

Pabora cun snekrpoctatuueckoro mnois. [lorenuwman. PasHocTs mnoreHuumanoB. [IpoBOIHHMKM M AUDJIEKTPUKH B
AIEKTPOCTATUYECKOM TToJIe. JIuanieKTpruyeckasi IpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHnneHcaTop. DneKTpoEMKOCTh INIOCKOT0 KOHIEHCATOPA. DHEPTUA 3apPSKEHHOI0 KOHAEHCATOPA.

TexHHYecKre yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: JJIEKTPOCKOII, JIEKTPOMETP, IEKTPOCTATUUECKas 3alIUTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN arrapaT, CTPYHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpOBOJTHHKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH TUIOCKOIO KOHJEHCATOpa OT IUIOIIAAM TUIACTUH, PACCTOSHUS MEXKIYy HHUMH U
TURIIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOPa.



Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuna toka. [IocTosHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEeKTpUYECKOE COMPOTUBIICHHUE. Y IEIbHOE COPOTUBIIEHNE BewecTBa. [locienoBarenbHoe, MapamieabHOe, CMEILIAHHOE
COEIMHEHNE ITPOBOJHUKOB.

Pabora anekrpuyeckoro Toka. 3akoH Jxoyns—JleHa. MomHOCTb 31EKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAasl CHWJIa U BHYTPEHHEE COINpPOTUBICHUE HCTOYHHMKA ToKa. 3akoH Oma s MOJIHOM (3aMKHYTOM)
ANEKTpUYEcKon 1enu. KopoTkoe 3aMbIKaHuE.

ONeKTpoHHasi MPOBOJAWMOCTb TBEPIBIX METANIOB. 3aBUCUMOCTb CONPOTHBIICHUS METALUIOB OT TEMIIEpaTyphl.
CBepXIIpOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHas M MpPUMECHAs MPOBOAMMOCTh TMOJYyNpOBOAHMKOB. CBOMCTBa P—N-mepexona.
[ToynpoBOTHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHAN TOK B PACTBOPAX M pacIuiaBax dJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS JUCCOUUALINS. DIEKTPOIH3.

DJIEKTPUYECKHAN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENBHBIN pa3pan. Monnaus. [1nazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IIPUMEHEHHME: aMIIEPMETP, BOJBTMETP, PEOCTAT, WCTOYHUKH TOKa,
AJIEKTPOHArpeBaTENbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIM IHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, OTYNPOBOJHUKOBBIN THO]], TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAIIPSKEHUS.

3aBUCUMOCTB COITPOTUBIICHUS IUIMHAPUYECKUX POBOJHUKOB OT JUIMHBI, TUIOLIAIM TONIEPEYHOT0 CEUYEHUS U MaTepraa.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

IIpssmMoe n3mepeHune dIeKTpOABHKYIIEN CHIIbI. KOPOTKOE 3aMbIKaHHE raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO
CONIPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIOB OT TEMITEPATYPBL.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psaa U IpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenne cMEmaHHOro COeTMHEHUS PEZUCTOPOB.

N3mepenne 35eKTpOABMKYIIEN CHIIBI MICTOYHUKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHUSI.



Ha6nronenue amexTponmsa.

MexnpeaMeTHbIe CBA3H

N3yuenune kypca pusnku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBISIETCS ¢ YIETOM COMIEPIKATEIBHBIX MEKIPEIMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpadui U TEXHOJIOTHH.

Meoicnpedmemuule nonsimust, CBSI3aHHbIE C U3YYEHUEM METOI0B HAYYHOTO MIO3HAHUS: SIBIICHUE, HAYYHBIHN (akT, TUIOTE3a,
dbusnueckas BeIMUrHA, 3aKOH, TeOpus, HaOII0eHIE, IKCIIEPUMEHT, MOJICTUPOBAHIE, MOIETh, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, JIMHeWHas QyHKUMs, mapadoia, runepOona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpHUYECKUE (PYHKIUU: CUHYC, KOCUHYC, TAHTEHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO, BEKTOPHI
M UX MPOEKIIHUU Ha OCH KOOPAUHAT, CII0)KEHNE BEKTOPOB.

Buonoeusn: MmexaHn4eckoe ABIKEHHE B KHUBOU NpHupone, AUPQy3us, 0cCMOC, TEIIOOOMEH >KUBBIX OPTaHU3MOB (BUIBI
TEeIUIoNEepe1aut, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAsl Macca, TEIIOBbIE
CBOMCTBAa TBEPABIX TEJ, >KUJIKOCTEH M Ta30B, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs IUCCOLMAINS,
rajJbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE NBIKEHUN C HCIONH30BAHUEM MEXAHHU3MOB, YUYET TPEHUS B TEXHHKE, MOJIINITHHUKH,
MCIIOJIb30BaHME 3aKOHA COXPAaHEHUS! UMITyJIbca B TEXHHUKE (pakera, BOJOMET U ApPYyTue), IBUTATENIb BHYTPEHHETO CTOpaHus,
napoBasi TypOrHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHEDP, TEXHOJIOTHH TIOJTYYCHHS] COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHCIIC
HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allliTa, 3a3eMIIEHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM
MPUHTEP, PICKTPOHATPEBATENBHBIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE TPUOOPHI, TaThbBaHUKA.

11 KITACC

Paznen 4. djaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[TocTossHHBIE MarHuThl. B3auMoIenCcTBHE MOCTOSIHHBIX MarHUMTOB. MarHuTHOE mosie. BEKTOp MarHMTHOM WHAYKIIWU.
[IpyHUMI CynepnoO3WLMK MarHUTHBIX TMOJed. JIMHUKM MarHUTHOW MHAyKUuMH. KapTWHa NTMHMM MAarHWUTHOW MHAYKUHWH TOJIA
MMOCTOSIHHBIX MarHuTOB.

MaruutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTuHa nTuHU MHAYKIUA MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO TPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHA ¢ TOKOM. OnbIT DpcTena. BzaumoaelicTBue mpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuina JlopeHiia, €€ MOyJib M HarpaByieHUE. JIBU)KEHHE 3apsKEHHOM 4acTHUIIbI B OJTHOPOJHOM MarHuTHOM noJjie. Pabora
cuiibl JIopeHua.



SIBneHue 3JIEeKTPOMAarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHIAYKUWU. DJIEKTPOABUKYILIAS CUJIA UHIYKLUU.
3aKOH 3JIEKTpOMarHuTHOW HHIyKuuu Papanes.

Buxpeoe anexkTpudeckoe mosie. IIEKTPOJBIKYIIAs CUJIa MHIYKUWHA B MPOBOJHMKE, JBHKYIIEMCS MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHMTHOM ITOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHHE CAaMOMHIYKIWU. DJIEKTPOABIXKYIIAsl CUJIa CAMOUHYKIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHruecKue yCTpONCTBA U NMPAKTUYECKOE MPUMEHEHHE: ITIOCTOSIHHBIE MAarHUTHI, 2JIEKTPOMAarHUThl, SJIE€KTPOIBUIaTENb,
YCKOPHTEIN MIEMEHTAPHBIX YaCTUL, HHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MyYKa MArHUTHBIM MOJIEM.

JInHMKM MHIYKIIUY MarHATHOTO TTOJIS.

B3anmoneinicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBnIeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTB JIEKTPOABUKYILEW CUIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopnvie padomoi

N3ydenre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

Hccnenoanue sSBICHUS 3JIEKTPOMAarHUTHOM UHIAYKIIAH.

Pasnen S. KosieOanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS
KonebarenbHast cucrema. CBoOoAHBbIE MexaHMUeckue koneOanud. ['apmonuveckue konebOanus. I[lepmon, uvacrora,
aMIuTyaa u ¢asa kojebanuid. [IpykuHHbIN MasTHUK. MaTeMaTU4eCKUi MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJIeOaHUH.
[IpeBparienue 3Heprum Npy rapMOHUYECKUX KOJIEOaHUSIX.



Koneb6arenpupiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B UACATHPHOM KOJIe0aTeTbHOM KOHTYPE. AHAIOTHS
MEXy MEXaHUYECKUMU U AJIEKTPOMArHUTHRIME KoJieOanusimu. @opmyna ToMcona. 3akoH COXpaHEHHS SHEPTUU B HICATTEHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBnenne o 3aryxaronmx KoneOaHusx. BuIHYX)ICHHBIC MeXaHWUeckue KojeOaHus. Pezonanc. BwiHyXmaeHHBIC
AIIEKTPOMATrHUTHBIE KOJICOAHW.

[lepemenHsblil TOK. CUHYCOUAIBHBIN IEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOIO TOKA. AMIUTUTYIHOE U ACHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HANIPSKEHUS.

Tpancpopmarop. IlpousBoncTBo, nepemaadya U MOTPEOJICHUE DIECKTPUUYECKON SHEPrUuu. DKOJIOTHYECKUE PUCKU TpU
IPOU3BOJICTBE IIEKTPO3HEprun. KynpTypa UCIonb30BaHus 3JEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: SJIEKTPUUECKHUI 3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU
aNeKTponepeaay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB KoieOaTeNbHOM CUCTEMbI (IPYKUHHBIN WJIM MaTeMaTUYECKUM MasITHUK).

Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSIKEHUS OT BPEMEHM) JIJIs 3JIEKTPOMArHUTHBIX KOJIeOaHuH.

Pe3onaHc npu nociaeaoBaTeIbHOM COSMHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTU U KOHICHCATOPA.

Mogens TUHUY dIEKTponepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJIEOAHUM Tpy3a Ha HUTH OT JIJTMHBI HUTU U MACCHI Ipy3a.

Hccnenoanre nepeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBLHO COEIMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

MexaHnueckue BOIHBI, yciioBUs pacupoctpanenus. [lepuoa. CKopocTs pacnpocTpaHeHUs U JIMHA BOJIHbL. [lonepeunsbie
Y TIPOJI0JIbHBIE BOJIHBL. IHTEpdepentus u nudpakiius MexaHM4eCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUS U3TYyUCHHUS JIEKTPOMArHUTHBIX BOJIH. B3auMHasi opueHranust BekTopos E, B, V B
AJIEKTPOMarHuTHOM BoJIHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: OTPa)XEHHUE, MPEIIOMIICHHE, TOoJsIpu3anus, Audpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana 3MeKTpoMarHuTHLIX BOJIH. [I[puMeHeHre 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.



TexHuyeckue yCcTporucTBa U MPAKTUYECKOE TPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas IUArHOCTUKA B
TEXHUKE U MEIUIIMHE, paiap, paIuoNpUEMHIK, TEICBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacIpPOCTPAHCHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebimromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M MPETOMIICHHAS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYIOM U 4aCTOTOM KoJieOaHUM.

WccnenoBanue CBONCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpaXEHHE, MpeJIOMJICHHE, MOoJspu3auus, audpakxius,
uHTephEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. [IpsMonuHEHOE pacnpoCTpaHEHHWE CBEeTa B OJHOpPOoAHOM cpene. Jlyu cera. ToueuHslid
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBeta. [locTpoeHue n3o0paxeHuid B MIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIIEHUSI CBeTa. AOCOJIIOTHBIA TMOKa3aTelb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpeaenbHbIi yroJ MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cBeta. Ler.

Cobuparoniye u paccerBaroniye JMH3bl. ToHkas guH3a. POKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOMW JIMH3BI.
[TocTpoenue n3o0paxkeHUl B COOMPAIONIUX U paccerBaroluX JuH3aX. Dopmylia TOHKOM JIMH3BL. YBEJIWYEHUE, J1aBaeMOe
JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. WuTtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. YCJIOBHUS HaOMIOJACHUS MaKCUMyMOB H
MUHHUMYMOB B UHTE€P(HEPEHIITMOHHON KapTUHE OT JIBYX CUH(pA3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpaxkmuonHas pemérka. YcloBUe HAONIOACHHUS TJIABHBIX MAaKCUMYMOB TIpH TaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckre yCTpOHMCTBA W TMPAKTHUYECKOE IPUMEHEHHE: OYKH, Jyma, QoToamnmapaT, MPOCKIMOHHBIN armapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAsI ONTHUKA, AU(PAKIIMOHHAS PEHIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHeHOE pacnpocTpaHeHue, OTpakKeHUe U mpeomiieHue cBeta. OnTuyeckue npudopsl.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUH B JTMH3aX.



Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Ha6nronenue natepdepeHimm cpera.

Ha6nronenue nudpaximu ceera.

Ha6nronenue nucnepcnu cBera.

[Tomy4yenue cekTpa ¢ MOMOIIIBIO TTPU3MEI.
[TomydyeHue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
HaGnronenue nonspusanum cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomol
N3mepenue mokaszaTess IpeIoMICHUS CTEKIIA.
HccnenoBanue cBONHCTB N300pakeHUH B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
I'panuiel  IPUMEHMMOCTH  KJIACCMYECKOM MeXaHUKH. llocTymarel crnenuanbHOM  TEOPUM  OTHOCUTEIIBHOCTH:
VMHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. dnemenmol K6AHM OGO ONMUKU
®otonbl. opmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.
OtkpeiTe u uccienoBanue ¢poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (poTodPdexra. YpaBHeHne DUHILITEHHA
st pororddexra. «Kpacnas rpanunay gorosddexra.
JlaBnenne ceera. OnbiThl 1. H. JIeGenera.
XHUMHUYECKOE ICUCTBUE CBETA.
TexHuueckne ycTpoicTBa M MPAKTHYECKOE MPUMEHEHUe: (POTodIeMeHT, (DOTONATUNK, COTHEUHAsE OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.
UccnenoBanue 3akoHOB BHeMTHETo (poTodddekra.
CBeToauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma



Monens aroma Tomcona. OnbiTel Pesepdopna no paccestauto o -uactuil. [Inanerapnas monens aroma. [loctynatet bopa.
Wznyuenue u nornouieHue GOTOHOB MPH MEPEXO]E aToMa C OJHOTO YPOBHS HEPruu Ha Apyroi. Buasl cnektpoB. Criektp
YPOBHEN 3HEPIUHU aTOMa BOLOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bponnsa. KopnyCkyIspHO-BOITHOBOU yaau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIEKTPalIbHbIN aHalu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

HaOnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHMs siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbiThl Pesepdopaa mo
ONPEIENIEHUIO COCTaBa PAANOAKTUBHOTO U3nyyeHusa. ColicTBa anb(a-, Oeta-, raMMa-u3nydeHus. BiausHue pagnoakTMBHOCTH
Ha JKMBBIC OPraHU3MBI.

OTtkpsITHE IPOTOHA U HeWTpoHa. HyknonHas monens siapa ['elizenoepra—lBanenko. 3apsn sapa. MaccoBoe 4Hciio spa.
N3oTomsL.

Anbda-pacnaa. DIeKTPOHHBIM U TO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH palnOaKTUBHOTO pacriaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT macchl siapa.

SnepHble peakunu. JleneHue u CUHTES s€ep.

Anepnsriii peaktop. TepMosiaepHbIii cuaTe3. [IpoOaeMbl U TepCIeKTUBHI SISPHON YHEPTETHKUA. DKOJIOTUUSCKUE ACTICKTHI
SAIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metob1 HAOJIIOACHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTallbHbIC B3auMOJIeUCcTBUS. EquHCTBO (puznueckoil KapTUHBI MUPA.

TexHuuYecKre yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETp, Kamepa BUiibCOHA, SIIEPHBIM PEAKTOpP, aTOMHAS
o6omoOa.

Jlemoncmpayuu
CY€TYMK MOHUBUPYIOLIUX YACTHII.
Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol



HccnenoBanue TpekoB yacTuil (110 TOTOBBIM GoTorpadusim).

Paspnen 8. diieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BuTUs acTpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMHUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUE 3BE3/IbI, IUIAHETHI, UX BUIUMOE JIBUKEHUE.

Conneunas cucrema.

Connne. Conneunast akTuBHOCTb. Vctounuk sHeprum CosHIAa M 3BE3M. 3BE3/AbI, UX OCHOBHBIE XAPAKTEPUCTUKH.
JluarpamMmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBHY». 3BE3/bI TJABHOW MOCIEAOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3]] TJIaBHOM MOCIeN0BaTebHOCTH. BHyTpeHHee cTtpoeHue 3BE37. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Mnieunsiii [1yts — Hama ["anaktuka. [Tonoxxenue u npmxenue Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuku u
KBazapbl. YEpHBIE OBIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa06na. Pa3z6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkroBoe
U3JIy4YCHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeméunnle mpo0sieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

Habnronenust HeBOOPYKEHHBIM TJIa30M C UCIIOJIB30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 OMIPEACIICHHS TTOJI0KEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1Ms CEeBEpHOIro MOJyIIapus U IPKUE 3BE3IbI.

Ha6nronenus B Teneckon JlyHsl, mianet, Mueunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponp ¢pusuku m acTpoHOMUM B 9KOHOMHUYECKOW, TEXHOJIOTMUECKOW, COLMATBLHON M ITUYECKON cdepax NesaTebHOCTH
YeJI0BEeKa, POJb U MECTO (PM3UKU M aCTPOHOMHHM B COBPEMEHHON HAay4YHOW KapTHUHE MUpPA, pojib (U3MYECKON TEOpUHU B
dbopMHUpPOBaHUM TIPEACTABICHUA O (HUINYECKON KapTHUHE MHUpa, MECTO (PU3NYECKOW KapTHUHBI MUpa B OOIEM psxy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O PUPO/IE.

MexknpeaMeTHbIE CBS3H

N3yuenue kypca gusnku 6a30Boro ypoBHs B 11 Kitacce oCymiecTBIsIETCS ¢ YIETOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHH, TeoTpadun U TEXHOJIOTHH.

Meoicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHUEM METOA0B HAyUYHOT'O MIO3HAHUS: ABJICHHE, HAYYHBIH (DaKT, TUIIOTE3a,
(dbuznyeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOII0eHNE, SKCIIEPUMEHT, MOIEITUPOBaHUE, MOIC/Th, U3MEPECHHUE.

Mamemamuxka: pelieHUE CUCTEMbI YPaBHEHUHN, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOCKIIUU HA OCH KOOPJIUHAT, CI0KEHHUE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTAPHBIX QYHKIUHI, TPU3HAKY MTOJ00US TPEYTOJIbHUKOB, ONIpEeeHUE IO INIOCKUX PUryp u oobE€ma Tel.



Buonocus: snexTpuueckue sSBICHUS B JKMBOW MpPHUpOJE, KoieOaTeNbHbIE JBMKEHUS B JKUBOW MPHUPOAE, ONTHYECKUE
SABJICHUS B )KMBOM IPUPOJE, ACUCTBUE PAINALMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl OOpa30BaHHUA
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIbHBIA aHAIINS.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX pyl, (OTOCHEMKA 3eMHOW MOBEPXHOCTH, MpeACKa3aHUe
3EMJICTPSICEHUM.

Texnonoeus: TAHUM IEKTPOIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb, MHAYKIMOHHAS 1€4b, paaap,

paauoONpPUEMHUK, TENeBU30p, aHTeHHa, TeneoH, CBYU-meub, MPOEKIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yuyebHoro mpenmera «Pusnka» Ha ypoBHE CpelHero oodiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
00ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUSA YyueOHOTo mnpeaMera «Dusznka» MOKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaroImuxcsi pyKoBOACTBOBATHLCS C(HOPMUPOBAHHOMN BHYTPEHHEH MO3UITUEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIUH,
MTO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM [ICHHOCTSIM POCCHUICKOTO 00IIECTBA, PaCIIUPEHUE
YKU3HEHHOT'O OTIBITA U OTbITA ACATEILHOCTH B MPOLIECCE PEaTU3allii OCHOBHBIX HANIPaBJICHUN BOCIIUTATEIIBHOU JEATEbHOCTH,
B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIUM OOYYaAIOMIETOCS KaK aKTMBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUMCKOIO
00IIIeCTBA;

MIPUHATHE TPAJIUIIMOHHBIX OOIIICUETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEILHOCTh B MHTEpPECax rpakJaHCKOro oOIeCcTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B
oOpa3oBaTeIbHON OpraHu3allly;

yMEHHE B3aMMOJICCTBOBATH C COIMAIBHBIMU MHCTUTYTAaMH B COOTBETCTBHUHM C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTHh POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

IIEHHOCTHOE OTHOIIICHHWE K T'OCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSM POCCHMCKHUX YUYEHBIX B 00JacTH (PU3HUKU U
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CITIOCOOHOCTh OIICHWBAThH CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B ICSATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO OYIYIIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (GU3HMIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:



UHTEPEC K paziuyHbIM cPepam npodecCHOHaNbHON AESITeNIbHOCTH, B TOM YHUCIJIE CBSA3aHHBIM C (DPU3UKON M TEXHHUKOMH,
YMEHHUE COBEPILATH OCO3HAHHBIN BHIOOP Oy Ty1Iei Mpodeccuu U peain30BbIBATh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1aCTH (PU3UKU HA MTPOTSHKEHUH BCEH JKU3HMU;

6) 3K0JIOTrNYeCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD IKOJIOTUUYECKOM KYJIbTYpPbl, 0OCO3HAHHUE II100aJTFHOTO XapaKTepa IKOJIOTHYECKUX MPooIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICHUE NEUCTBUI B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHMS LieJed YCTOMYMBOIO Pa3BUTHUSA
YeJI0BEYECTBA;

pacUIMpPEHNE ONBITA JEATEIbHOCTH 3KOJOTUYECKON HAITPaBIEHHOCTH Ha OCHOBE UMEIOIINUXCS 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3UUECKOIN HAYKU;

OCO3HaHHUE LIEHHOCTH Hay4YHOU JESITENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUSI (PUBHKHU OCYIIECTBIIATh IPOECKTHYIO U
HCCJIEI0BATENBCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble Jiornvyeckue JeiicTBUA:

CaMOCTOSTEIIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENICIIATH IEH JACATSILHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUHU UX JOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX (PU3NUECKUX SBIICHUSIX;

pa3pabarpIBaTh IUIAH PEIISHUS MTPOOJIEMBI C YUETOM aHaJIM3a UMEIOIIUXCS MaTepPUAIIBHBIX M HEMaTePHaIbHbBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JICATEIHLHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICJISM, OIICHHUBATH PUCKHU ITOCIICACTBUN
JEITEILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATE PaObOTy B YCIOBUSAX PEaTLHOTO, BUPTYATLHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPU PEIICHUH KU3HECHHBIX MPOOJIEM.

Ba3oBrIe ncciienoBaTe/IbCKue AeiicTBHA .

BJIAICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU TOHITHAMHU U METOJIaMU (DH3UICCKOIN HAYKH;

BJIaJICTh HaBBIKAMH YYEOHO-HCCIICIOBATEILCKOW M MPOCKTHOW ICATEIBLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSTCILHOMY ITOMCKY METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COACPKAHUS, TPUMCHCHHUIO Pa3TUIHBIX
METOI0B IMO3HAHUS,

BJIQ/ICTh BUJIAMHU JICITEILHOCTH T10 MOJYYSCHUIO HOBOTO 3HAHUS, €70 UHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHUIO
B Pa3NIUYHBIX YUYEOHBIX CUTYAIHMSIX, B TOM YHCJIC TIPU CO3aHUH YIECOHBIX MPOEKTOB B 001acT (PU3UKH;



BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBS3M U aKTyaJIM3UWpOBaTh 3a7ady, BBIJBUTaTh TUIOTE3Y €€ pEelIeHUs], HaXOAUTh
apryMeHTHI JJIs I0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEILICHHUS;

aHAJIN3UPOBAaTh TOJIyYCHHbIE B XOJI€ PEUICHUS 3a/ladyd Pe3yJIbTaTbl, KPUTUYECKU OIICHUBATH UX JOCTOBEPHOCT,
IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 337a41 B 00pa30BaTEIbHOMN JIEATELHOCTH, B TOM YUCJIE TPU U3YYEHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh IEPEHOCHUTH 3HAHUS TT0 (PU3HUKE B IPAKTUICCKYIO 00JIACTh KU3HEICATCILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIIBHBIC MOIXO0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIaJICTh HABBIKAMU MOJIy4eHUs HHDOpMaLUK (PU3NYECKOTO COAEP KaHUs U3 ICTOUHUKOB PAa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYIIECTBJISThH MOUCK, AaHAIIU3, CHCTEMATU3AIMIO0 U HHTEPIPETALNIO MH(POPMALIUU PA3TUYHBIX BUJIOB U (JOPM MIPEICTABICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

UCIIOJIb30BaTh CpeAcTBa HWHMOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTMW B PEIIEHUHW KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX 33]1a4 C COOII0ICHHEM TPEOOBaHUIM SPrOHOMUKH, TEXHUKHU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBbIX U ATHYECKUX HOPM, HOPM MHGOPMAIIMOHHON 0€30MacHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHUS B PA3IUYHBIX (popMarax ¢ y4€TOM Ha3HAuYCHUS WH(POpPMAIUU U 1IEJICBOU
ayJIMTOPHH, BBIOUPAs ONITUMANIbHYIO (DOPMY MPEACTABICHUS U BU3YATH3AIIUU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3HKHU U BO BHEYPOUHOM AESTEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKNA KOH(MDIUKTHBIX CUTYallUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaJIbHOU PabOThI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEW KaXKJIOTO YJIeHa
KOJIJIEKTHUBA;

IIPUHAMATh LEIU COBMECTHOU IEATENIbHOCTH, OPraHM30BBIBATH U KOOPAWHUPOBATH NEUCTBUA IO €€ NOCTHKEHUIO:
COCTaBJISITH IJIaH JCHCTBUM, paciipeesaTh PO ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYXAaTh Pe3yIbTaThl COBMECTHOW paboTHI;

OLIEHMBATh KA4€CTBO CBOETO BKJIaJa M Ka)K0r0 Y4aCTHUKA KOMaH/ bl B OOIIUI pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATh UEH C MO3UIMH HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B PA3IMYHBIX CUTYalUAX, IPOSBIATH TBOPYECTBO H
BOOOpakeHHUE, OBITh HHUITHATHUBHBIM.



PeryasiTuBHBIC YHHBeEpPCAJIbHbIe Y4eOHbIe NelCTBUA
Camoopranusanus:
CaMOCTOSITENIBHO OCYIIECTBIIATh I103HABATEIBHYIO JEATEIBHOCTh B 001acTH (U3UKM M aCTPOHOMMHM, BBISBISTH
po0JIeMbl, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/JaUH;
CaMOCTOSATENIBHO COCTABJIAThH IUIAH PEUICHUS PAacYETHBIX M KAYECTBEHHBIX 3aJay, IUIAH BBIINOJHEHUS IPAKTUYECKOU
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUI;
JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;
JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh NPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyAHLIHMH B 001acTH (PU3UKH, IOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CUTYAalUsIM, BHOCUTb KOPPEKTHUBBI B IESTEIILHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;
BJIa/I€Th HaBbIKaMU O3HABATEIBbHON PEIIEKCUH KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX pe3yJbTaTOB U OCHOBAHMIA;
UCIOJIb30BaTh NPUEMBI peIEeKCUH JIJIsl OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLIECHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUXKEHHMIO;
IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX MIPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;
MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACSITEIbHOCTH;
MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
B npouecce qocTHKeHUs JTUYHOCTHBIX PE3YyJbTaTOB OCBOEHHSI MPOTrpaMMbl MO (PU3UKE NIl YPOBHS CPEIHErO OOILEro
o0pa3oBaHus y 0Oy4arOIIMXCSI COBEPUIEHCTBYETCS SMOLMOHAIBHBIM UHTEIUIEKT, MPEANoIarainii chopMIUPOBAHHOCTS:
CaMOCO3HaHUS, BKIIIOYAIOUIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOILIMOHAIILHOE COCTOSIHUE, BUICTh HAIIPABJICHUS PA3BUTHS
COOCTBEHHOW AMOIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpPETYJINPOBAHUs, BKJIOYAOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHME,
CIOCOOHOCTH aJIaTUPOBATHCS K AMOLIMOHAIHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHBALMH, BKIIOYAKOLIEH CTPEMIIEHHE K JOCTMIKEHHUIO LEJIIM U YCNEXy, ONTUMHU3M, WHUIIMATUBHOCTD,
YMEHHE IEUCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEN;
SMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh IOHUMAaTh O3MOLMOHAIBHOE COCTOSHUE [pPYTUX, YYHUTHIBaTh €ro mpu
OCYILIECTBIEHUH OOILIEHNUS, CHOCOOHOCTh K COYYBCTBUIO U COMEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpAaWBaTh OTHOILIEHUS C JIPYTUMHU JIIOJIBbMH, 3a00TUTHCH,
NPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATHI

K konity o6yuenus B 10 kiaacce nmpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
00yJaroImMXcsl YMEHUH:

JIEMOHCTPUPOBATh Ha MPHUMEpPax pojib U MecTo (U3MKU B (HOPMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTHHBI MHUpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUM, B TPAKTUYECKOMN NEATEILHOCTH JIFOJEH;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DM3MYECKUX MOJENICH: MaTepuaabHas TOYKa, WHEpIMaIbHas CHUCTEMa
oTcu€Ta, abCOJIIOTHO TBEPAOE TENO, UJICANbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, >KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUU (PU3NUECKUX 3a]1ay;

pacrio3HaBath (u3nyecKue siBIEHUS (TIPOILIECChl) U OOBSACHITH MUX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-
KMHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA U DJCKTPOJWHAMHUKUA: PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE
JBIDKEHUE, CBOOOIHOE MAJICHUE Tel, IBUKEHUE MO OKPYKHOCTH, MHEPIU, B3auMojiecTBue tel, auddysus, 6poyHOBCKOE
NBIDKEHUE, CTPOCHHUE >KUJKOCTEH W TBEPABIX TeEJ, U3MEHEHHE 00BbEMa Tesl MpU HarpeBaHUM (OXJIAXKIACHUU), TEIJIOBOE
paBHOBECHE, UCITAPEHUE, KOHJICHCAIIUSI, IUIaBJICHUE, KPUCTAIUIA3ALIMS, KUTICHHUE, BIIAXKHOCTh BO3/AYyXa, ITOBBIIICHUE JaBJICHUS
raza Mpu €ro HarpeBaHWM B 3aKPHITOM COCYJIE, CBSI3b MEXK/y ITapaMeTpaMM COCTOSIHUS ra3a B U30Ipolieccax, dICKTpU3alus
TEJ1, B3AUMOJECUCTBUE 3aPAJIOB;

OTIMCBHIBATh MEXAaHUYECKOE JIBI)KCHHUE, UCTIOIb3Ys (PU3HUUECKHUE BEIUYMHBI: KOOPAUHATA, ITyTh, IEPEMEIIICHHUE, CKOPOCTh,
YCKOpEHHE, Macca Teja, CHJIa, MMIYJIbC Tella, KWHETHYEeCKas SHEPrus, MOTCHIMaNIbHAs JHEPTHs, MEXaHW4YecKas pabdora,
MEXaHMYECKass MOIITHOCTh;, IIPH OIMCAHWHM IPABUIBLHO TPAKTOBaTh (DU3UUYCCKHH CMBICI HCIOIB3YEMBIX BEIMYHMH, HX
0003HAYEHUS U €IUHUILIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3HYECKYIO BEIMUYUHY C IPYTUMH BETUUYUHAMY;

OTUCHIBATh NU3YYEHHBIE TEIJIOBBIE CBOMCTRA TEJI U TEIJIOBBIC SIBJICHUS, UCTIOIL3Ys (PM3UYECKHUE BEIMUMHBI: IaBJICHUE ra3a,
TeMmIepaTypa, CpeHssl KHHETUYECKasi SHEPrusl Xa0TUUECKOTO JIB)KEHUSI MOJIEKYJI, CpEeTHEKBaIpaTUYHAas CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPrusi, padoTa raza, Kod3(Q@UIIMEHT MOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS; MIPU
OTMMCAaHUU TPABUIIBLHO TPAKTOBATH (PM3MYECKUM CMBICI HMCIOJIb3YEMbIX BEIUYMH, UX OOO3HAUCHHS W CIUHUIIbI, HAXOJIUTh
(hopMyJIbl, CBSI3BIBAIOITNE JAHHYIO (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUYUHAM;

OTNHUCBHIBATh HW3YUYEHHBIC JJICKTPUUYECKHE CBOMCTBAa BEIECTBA M DJICKTPUUECKHE SBIEHUS (MIPOIECCHI), HUCIOIB3YS
(hU3UYECKUE BEIMYMHBL: DJICKTPUUYSCKUN 3apsi, AJICKTPUUYECKOe II0JIe, HaNpsHKEHHOCTH II0JIs, IOTEHIHAd, Pa3HOCTh
MOTEHITMAJIOB; TIPU OMUCAHWUW TPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIWYWH, UX O0O3HAYCHUS U
€IMHUIIBL;, YKAa3bIBaTh ()OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUNUHY C IPYTUMH BEIMUYNHAMU;



aHATM3UPOBATh (PU3NYECKUE TIPOIECCHI U SBICHUS, UCTIONB3Ys (GU3MUECKUE 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMHPHOTO
tsarotrenus, |, 1l u 111 3akonsr HetoToHa, 3aKOH COXpaHEHUsT MEXaHHMUECKON YHEPTHH, 3aKOH COXPaHEHUSI UMITYJIbCa, TIPUHIIUTT
CYTIEPTIO3UIINH CHJI, IPUHITUI PAaBHOMIPABHUS HHEPITUAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETUYCCKOW DHEPTHM TEIJIOBOTO JBMKCHHS MOJIEKYJI € aOCOJIIOTHOM
TEMIIEPAaTypol, MEpBBI 3aKOH TEPMOJWHAMHUKH, 3aKOH COXpaHEHHUsS 3JEKTPHUUECKOro 3apsjaa, 3akoH Kynona, mpu 3Tom
pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKCHWE W YCJIOBHS (TpaHMIBI, O00JIacTH)
MIPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TPHWHIIUIBI JCUCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3jINdaTh YCIOBUS HX
0€301acHOT0 MCIOIL30BAHMS B TIOBCETHEBHOM JKU3HH;

BBITIOJTHSTH DKCIIEPUMEHTHI 10 HCCICAOBAHHUIO (DU3MYECKUX SIBJICHUN W TPOIECCOB C HCIOIB30BAHUEM TMPSMBIX |
KOCBEHHBIX H3MEPCHUM, MPU ATOM (HOpMYyIupoBaTh MpoOieMy/3aady W TUIIOTE3y y4eOHOTO SKCICPUMEHTa, COOMpPATh
YCTaHOBKY M3 MIPEIJIOKEHHOTO 000PYI0BaHMUSI, IPOBOUTH ONBIT U (DOPMYITHUPOBATH BEIBOIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEJIMYMH, IIPU 3TOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METO b OIIEHKU MOTPEUTHOCTEN U3MEpEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMHU C HMCIOJIB30BAHMEM MPSIMBIX HU3MEPEHUN, MPU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTAThl MOTYYECHHON 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BHUJIC TAOJIHI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

coOmro1aTh MpaBuiia 6€30MacHOr0 TPy/Ja MPU MPOBEICHUN HCCIIEOBAHUN B paMKax y4eOHOTO dKCIEpUMEHTa, y4eOHO-
MCCJIEIOBATENIbCKOM M TIPOCKTHOW JIESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1aOOpaTOpPHOTO
000py1OBaHUSs;

pemaTh pacyéTHBIC 3aJja4M ¢ SBHO 3aJaHHOW (DM3UYECKON MOJIENbI0, HCTIONB3Ys (DU3UYECKHUE 3aKOHBI M TIPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UUYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI W (POPMYIIHI,
HEOOXOoaMMBIC I €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UICCKOU
BEITNUMHBL;

permaTh KadeCTBEHHBIC 3aJayM: BBICTPAUBATH JIOTMYECKH HETPOTHBOPEUMBYIO IIEMIOYKY PACCYXKIECHUN C OMOpO Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;

WCIIOJIb30BaTh TIPH  PEHICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTMH JJIsl TIOMCKA,
CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMA U TPEICTABICHUS YYCOHOW M HAyYHO-TIOMYJSpHOM WHGOpPMAIMK, TOJYyYeHHOW W3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAIIHIO;

MPUBOJUTH IPUMEPHI BKJIa/1a POCCUICKUX U 3apPYOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPYXKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XU3HM Mg oOecrieueHus Oe30MacHOCTH MpHU
oOparnieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3I0POBbs M COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
NOBEJICHUS B OKPYKAIOILIEH CpEelIE;

paboTaTh B rpymie C BBHIMOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBAaTh PabOTy TPYMIbI, PAIMOHAIBHO
pacnpenensiaTh OO0S3aHHOCTU W TUIAHUPOBATH JIEATENILHOCTh B HECTAHJIAPTHBIX CUTYAIIUSX, aJICKBATHO OLICHMBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenus B 11 kiacce nmpeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y
00y4aronMxcst yMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (pu3uku B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMWA, B IPAKTAYECKOW MAEATEIBHOCTH JIOJEH, LEIOCTHOCTh WU E€IUHCTBO
(r3MYECKO KapTHHBI MUPA;

YUYUTHIBATh TPAHUIIBI MPUMEHEHUSI W3YUYEHHBIX (PU3MUECKUX MOJIEIEH: TOUEUYHBIN AIEKTPUUYECKUIN 3apsij, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, A/IepHAsi MOJIENb aTOMa, HYKJIOHHAsI MOJICJIb aTOMHOTO Sijpa MPH pelieHnr HU3NIeCcKuX 3a1a4;

pacno3HaBath (pu3nyecKue ABJICHUS (IIPOILIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOM
(bU3UKY: dIEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEUCTBHUS TOKA, B3aUMOJICHCTBUE
MAarHATOB, 3JICKTPOMArHUTHAs WMHIYKLMS, ACHCTBHE MArHUTHOTO MOJS HAa MPOBOJHUK C TOKOM W JBHOXKYILIUKCS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUSI W BOJIHBI, TMPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIOMIICHUE,
uHTepbepeH s, Tudpakius 1 Moaspu3alus CBeTa, JUCIepcHs cBeTa, porornektpuueckuit apdext (boTorddexr), cBeToBOC
JABJICHHE, BOBHUKHOBEHHE JINHEMYATOr0 CIIEKTPa aTOMa BOJIOPO/Ia, ECTECTBEHHAS] MU UICKYCCTBEHHAs pPaJIuOAKTUBHOCTD;

OTMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKHUE, IJIEKTPUUECKYIO0 TTPOBOIUMOCTh
Pa3JIMUHBIX CPE) U JIEKTPOMATHUTHBIC SIBICHUS (ITPOLIECCHI ), UCTIONB3YS PU3MUECKUE BETUUUHBL: SJIEKTPUUECKUN 3apsi/l, CUJia
TOKa, AJIEKTPUUYECKOE HAMPSHKEHHE, SJIEKTPUUECKOE COITPOTURIICHUE, Pa3HOCTh MOTEHIIMAIOB, AJIEKTPOABMIKYIIAs cuiia, padoTa
TOKa, UHAYKI[MS MarHUTHOTO MoJisg, cujia Ammepa, cuia JlopeHiia, ”HAYKTUBHOCTh KaTYIIKU, SHEPIUSl DJICKTPUUECKOTO U
MAarHUTHOTO MOJIeH, TIEPUO/I U YaCcTOTa KoJieOaHul B KOJeOaTeIbHOM KOHTYPE, 3apsijl U CUJIa TOKA B MPOIECCEe TaApMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJieOaHUM, (POKYCHOE PACCTOSIHUE M ONTUYECKas CUa JIMH3bI, TIPU OMUCAHUM MPABUJIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCIIOJIb3YeMbIX BEJIMYWH, UX 0003HAUCHUS W €IWHUIII, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIONINE JTAHHYIO
(UBUYECKYIO BETMYHUHY C IPYTUMH BEJIMUYNHAMU;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS ¥ TIPOLIECCHI, WCHOJb3yS (HU3NYECKUE BEIMYMUHBI: CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JTMHA BOJHBI U YACTOTA CBETA, PHEPTHS U UMITYJIbC (POTOHA, TIEPHUO/T TTOJTypacmaaa, SHEPTHsI CBSA3H
aTOMHBIX SiZiep, TIPU OMHUCAHWM MPABUIBLHO TPAKTOBATh (PM3MUECKUN CMBICI MCIIOJB3yeMbIX BEITUYHH, UX 0003HAUCHUS U
€AVHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONIME NTAHHYIO (PU3MUYECKYI0 BEIUYMHY C APYTMMH BEIWYMHAMU, BBIYUCIISTH
3HaUYeHUE (PU3NYECKOM BEITHMYUMHBI;



aHAJIM3UPOBAThH (PU3UUECKUE MTPOLIECCH U ABJICHUS, UCTIONb3Ys (PU3MUECKHE 3aKOHbI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI
IIOCJIEI0BATENBHOIO M MApajUIeIbHOTO COEAMHEHHS IPOBOJHUKOB, 3akoH Jxoyns—JleHna, 3aKoH 3JI€KTPOMArHUTHON
MHAYKLUWN, 3aKOH TNPSMOJIMHEHHOTO PpAaclpOCTPAaHEHUs CBETA, 3aKOHBbI OTPaXXEHHsI CBETAa, 3aKOHBbI MPEIOMJICHHS CBETa,
ypaBHeHUe OWHIITENHA 1711 (oToA(d(eKTa, 3aKOH COXPAHEHUS! YHEPTHM, 3aKOH COXPAHEHUS MMITYJbCA, 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOTO YMcia, MOCTyIaThl bopa, 3aKOH pajioakTUBHOIO pacnaja, Ipyu 3TOM
pa3ianyaTh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHUA (TpaHMIbI, 00JacTH)
MPUMEHUMOCTH;

ONpEIENsATh HAPABJICHHE BEKTOPA MHAYKIMA MarHUTHOT'O MOJIsl IPOBOJHUKA C TOKOM, CHIIBI AMIlepa U cuiibl JIopeHia;

CTPOUTH U OMKCHIBATh H300paKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBIIIOJIHATh 3KCHEPUMEHTHI 10 HCCIEAOBAHHMIO (DU3MYECKUX SIBIEHUN U NPOLECCOB C HCIOJB30BAHHEM NPSIMBIX MU
KOCBEHHBIX H3MEpPEHHUi: NpHU 3TOM (PopMysMpoBaTh MpolieMy/3ajady M TUIOTE3y Yy4eOHOIro 3KCHEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BAHHUS, IPOBOJAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEJIMYMH, IPU 3TOM BBIOUPATH ONTUMAIbHBINA CIIOCOO
WU3MEPEHHUSI U UCII0JIb30BaTh U3BECTHBIE METOBI OLEHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJYYEHHONW 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUJE TAaOIUL U rpapHUKOB, AENaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

coOmro1aTh MpaBuiia 6€30MacHOr0 TPy/Ja MPU MPOBEICHUN HCCIIEOBAHUN B paMKaX y4eOHOTO SKCIEPUMEHTa, Y4eOHO-
HCCJIEIOBATENIbCKOM U MPOEKTHON JEATEeIbHOCTH C MCIIOJIB30BAHUEM M3MEPUTENIbHBIX YCTPOHCTB U J1aOOpaTOPHOTO
000py1OBaHUSs;

pemaTh pacy€THbIC 33J]a4M C SIBHO 33JJaHHON (PU3MYECKON MOJENbI0, UCHOJb3Ys (PU3UUECKUE 3aKOHBI U MPUHIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOMpATh (PU3NYECKYIO MOJENb, BBIIACIATh (PU3NYECKHE BEJIWYHUHBI U (POPMYIIBI,
HE0OXoAMMBbIE s €€ pEeIICHUs, MPOBOJUTH PACUETHI U OLEHUBATH PEATBHOCTh MOJYYEHHOI'O 3HAYEHUsA (DU3UUYECKOU
BEJIMYMHBI;

pemaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBATH JIOTMUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY PACCYXKIEHUM C OMOpOM Ha
M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

UCIIONIb30BaTh MpPU pEUIeHHH Yy4eOHBIX 3a/lad COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJOTUU JJsl TIOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M TNPEACTABICHUS y4eOHOM M HAy4YHO-NOMYJISIpHON WHGOpMallMU, MOJYyYECHHOW WH3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTy4aeMyI0 HH(OPMALINIO;

OOBSCHATH MPHUHLIUIBI JEHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHUS UX OE30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIPOIIECCOB
OKPYXAaIOILIEr0 MUpa, B PA3BUTHE TEXHUKU U TEXHOJOTHUIA;



UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XU3HM Mg oOecrieueHus Oe30MacHOCTH MpHU
oOpalieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/10POBbs M COOJIIOJIEHUSI HOPM KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOIEH Cpejie;

paboTaTh B IpyIIe C BBIMOJHEHUEM PaA3JIMYHBIX COLUAIBHBIX pPOJEH, MIaHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO
pacnpenensiaTh OO0S3aHHOCTU W TUIAHUPOBATH JIEATENILHOCTh B HECTAHJIAPTHBIX CUTYAIIUSX, aJICKBATHO OLICHMBATh BKJIAJ
KaXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
' https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika > https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bF72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TeOpUn https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBbI TEPMOAHAMMKH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuoreka [IOK
) Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 ImexTpocTaTHKa 10 1 https://m.edso00.ru/7f41bf72
42 [TocTosTHHBIN dNEKTPpUYECKUN TOK. TOKH B 12 1 1 bubnmnorexa [JOK

Pa3JINYHbIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 22

PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME




11 KIIACC

KoJunyecTBO 4yacoB JJIeKTPOHHbIE
Ne n/m f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [HOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Ok 10 3 Efffﬁ%fiifﬁﬁmmgn
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [JOK
4.1 DJeMEHTHl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A/IpO 5 https://m.edso00.ru/7f41c97c
Wroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
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bu6mmoreka [IOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Eggg};&fg&gﬁﬁf A1097¢
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
A DJleKTpoHHbIe
a uudgposbie
Kouun4yecTBo yacos T o0pa3oBaTe/ibHbIE
a pecypcsbl
Ne u
n/ Tema ypoka 3y
o Kour  IIpak a
Beer  POTP THYEC
Hble KHe
0 H
pador pador "
bl bl
|
®uznka — Hayka o npupojie. Hayunbie MeToabl O3HAHUS OKPY>KAIOIIETO 1 bubnuorexa [JOK
MHpA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B GOpMUPOBAHNUN COBPEMEHHOM HAYYHOW KapTHHBI 1 bubnnoreka [JOK
MHPA, B IPAKTUYECKOM JAEATEIBHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6
Mexanunueckoe ABuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKECHUSI. 1 bubnuotexa [JOK
[Iepemenenue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
PaBHOMEpPHOE TPAMOJIMHENHOE IBUKEHHE 1 bubmorexa LIOK
https://m.edsoo0.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE 1 bubmorexa LIOK
yeKop P https://m.edsoo.ru/ff0c372e
CBobOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus 1 bubmiorexa HOK
: P https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe neuxenue. JBuxeHne MaTepruaibHOW TOUKH 110 1 bubnuorexa [JOK
OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuntun otHOCHTENBbHOCTH [ anuies. HepnuaibHble CHCTEMBI OTCYETA. 1 bubnmnoreka [JOK
ITepsbiit 3ak0oH HproToHA https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [lpunuun cynepno3uuuu cui. Bropoii 3akon HetoToHa 1 bubnmuotexa [JOK

JUIS. MATEPHATBHON TOYKH

https://m.edsoo.ru/ffOc3be8
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bu6mmoreka [IOK

10 Tperuii 3akoH HproTOHA I MaTe€pUaIbHBIX TOUEK
P A p https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocmuueckas bubnunoreka [HOK
CKOPOCTh https.//m.edso0.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuiia octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3e18
13 Cwia tpenus. Koaddunuent rpenus. Cruiia COnpOTUBIICHUS IPU JBUKEHUN bubnnoreka [HOK
TeJla B JKUAKOCTH HUJIH ra3e https://m.edsoo.ru/ffOc3f76
14 [ToctynarensHoe U BpalaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tea. bubnuotexa [JOK
MowmeHT cuibl. [1nedo cumsl. Y cnoBus paBHOBECUs TBEPIOTO TENA https://m.edsoo.ru/ff0c41a6
15 HNmMnynbec MmaTepuanbHOM TOUYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. MMITyibe bubnuoreka [IOK
CUJIbL. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTHBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pa6ota u MmomHOCTh cuibl. KuHeTHYECKas SHEPTys MaTepuaibHON TOUKH. bubnuorexa [JOK
Teopema 00 U3MEHEHUH KMHETUYECKOI 3HEpTUn https://m.edsoo.ru/ff0c4502
ITorenumanesHas 3Heprus. [loTeHunanbHas sHEeprus 0
17 nehopMUpPOBaHHOM rll) SKUHBI HOTGHLII/IaJILHa;) 3HE };"T/IIzlyTrena BOJIN3HU bubumorexa [IOK
pMHP by ' p https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3EMIIH
[ToTennuanpHble ¥ HEMOTEHIIMAIbHBIE CHITBL. CBSI3b pabOTHI
. bu6mmoreka [IOK
18 HEMOTEHIUAIBHBIX CUJI C U3MEHEHNEM MEXaHUYECKOW SHEPTUH CUCTEMBbI _
. https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAaHEHMS] MEXaHMUECKOU SHEPT U
19 JlaboparopHas pabota «lccrnenoBanue cBS3M pabOThI CUJIBI C H3MEHEHHEM
MEXaHUYECKOHN IHEPTUU TeJIa Ha IPUMEPE PACTHKEHUSI PE3UHOBOTO JKT'yTa)
20 KonTposabHas pabora o teme «Knnemartuka. J[nHaMuka. 3aKOHbI bubnuoreka [IOK
COXPaHEHHUs B MEXAHUKEN https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON Teopur. BpoyHOBCKOE bubnuorexa [JOK
neuxenue. Audpoysus https://m.edsoo.ru/ffOc4dc2
22 XapakTep JBUKEHUS U B3aMMOJICHCTBHS YacTHIl BelecTBa. Moaenu
CTPOEHHUSI Ta30B, KUJIKOCTEN U TBEPABIX TeEll
23 Macca monekyn. KonuyectBo BemectBa. [locrosinnast ABoraapo
24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp

Henbcus
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bu6mmoreka [IOK

25 Uneanbusiii raz B MKT. OcnoBHoe ypaBHenue MKT 1 https://m.edsoo.ru/ffoc4fde
26 AOcouroTHas TeMIiepaTypa Kak Mepa cpeiHell KHHETHYECKOW SHEPTHH 1 bubnunoreka [HOK
JBHKEHHs MOJIEKyIl. YpaBHeHne Menneneesa-Kitaneiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 1
28 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpamMu 1
COCTOSIHUS Pa3pEKEHHOTO Ta3a»
29 M3omporieccrl B H1eaaIbHOM Ta3e U UX rpaduuecKoe MpeICTaBIeHNe 1 buGmnorexa LIOK
https.//m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TEpMOAMHAMUYECKOIN CUCTEMBI U CIIOCOOBI €€
30 I/ISIV}I/;}rI)eHI/Iﬂ Konfmecmc? TerflJIOTm u paboTa. BHyTpeHHSss SHEprUs 1 bubmorexa LIOK
) ' https://m.eds00.ru/ff0c5952
OJIHOATOMHOTO HJIeaIbHOIO Ta3a
bubmuorexa [JOK
31 Buzer Tenionepenasu . https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIIOEMKOCTH BellecTBa. KOIMYeCcTBO TEIIIOTHI ITPU bubnunoreka [JOK
32 o 1 _
Tertonepenaye. AnuabaTHBIN Iporece https://m.edsoo.ru/ff0c5c36
33 [lepBEIit 3aKOH TEPMOJUHAMUKH U €T0 IPUMEHEHHE K H30IPOIeccaM 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs mporieccoB B mpupojie. BTopoii 3aK0H TepMOIUHAMUKI 1 bubmorexa LIOK
: https://m.edsoo.ru/ff0c6230
. N bu6mmorexa [IOK
35 [Tpunnun nevictBus u KII1/I TerumoBoi MammHbl 1 https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{ 1
37 DKoJIornyeckre npoodaeMbl TEIIOHEPTeTHKU 1
. bu6mmorexa [IOK
38 Ob6o6maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1 https://m.edsoo.ru/f0c6938
Kontponbnas pabota mo teme «MonekymnsipHas ¢puszuka. OCHOBBI bubnmuotexa [JOK
39 1 _
TEPMOJUHAMHUKH https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u koHaeHcaus. VicnapeHue u KuneHue 1 bubmiorexa LIOK
) https://m.edsoo0.ru/ff0c63b6
41 AGComI0THas M OTHOCUTEIbHAS BIaXXHOCTh BO3yxa. HachlleHHbli map 1 bubmnorexa LIOK

https://m.edsoo.ru/ff0c64d8
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42 Tépnoe Teno. Kpucrammmyeckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB bubnmoreka [JOK
kpuctayoB. XKuakue kpucramuibl. CoBpeMEHHbIE MaTEPHUAIIB https://m.edsoo.ru/ff0c65f0
43 [InaBnenue u xpucraumsanus. Y JesbHas TEIUIOTa IUIABJICHMUS. bubnuoreka [IOK
CyOnumarus https://m.edsoo.ru/ff0c6708
bubnunoreka [HOK
44 YpaBHeHUEe TEIIOBOro Oajganca https://m.e dsogru 106820
45 DneKTpu3anus Ten. DIeKTpUuuecKui 3aps. JBa Buga s3JeKTpUYECKUX bubnunoreka [HOK
3apsi0B https://m.edsoo.ru/ffOc6bcc
16 [IpoBOIHUKY, IUBEKTPUKH U MOTYNIPOBOAHUKU. 3AKOH COXpPaHEHUS bubnuotexa [JOK
ANEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH KynoHa. ToueuHblil 351eKTpuyYecKuil 3apsij EH@_IHOTeKa LOK
ttps://m.edsoo.ru/ffOc6ees
48 Hanpspk€aHocTh anekTpudeckoro nods. [Ipunaiun cynepno3unuu bubnuorexa [JOK
ANIEKTPUYECKUX MoJeH. JINHNKY HanpssKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabota cun snexrpocraruueckoro nosi. [lorenmuman. Paznocts BI/I6J'.II/IOT6Ka HOK
IOTEHIINATIOB https://m.edsoo.ru/ffOc6f00
50 [TpoBOAHMKY U TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK
JranekTpudeckass TpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018
o1 OnekrpoéMkocTs. Konnencatop Egggﬁ%ﬁsﬁgﬁma 126
52 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPa. DHEPTrusl 3apsyKEHHOTO bubnuotexa [JOK
KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepenne 3meKTpoEMKOCTH KOHIeHcaTopa" 1
[IpuHumMI NEHCTBUA U TPUMEHEHNE KOHIEHCATOPOB, KOMMUPOBAIBHOTO
54 amnrmapara, CTpyHHOT0 MpUHTEpa. DIEKTPOCTATUUYECKAs 3alIuTa. 3a3eMJIeHNE
AIIEKTPONPUOOPOB
55 DIIEKTPUUYECKHI TOK, YCIOBHS €ro cyuectBoBanus. [locrosinubii Tok. Cuna
toka. Hanpspxkenne. ConpoTtusiienne. 3akoH OMa 11 yJacTKa [enu
56 [TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB. 05 bubnmoreka [JOK
JlaGopatopHas paboTa «/3yueHne cMeaHHOTO COeIMHEHHSI PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
57 PabGoTa 1 MOIIHOCTE ANMEKTpUYECKOro Toka. 3akoH [[xoymnsa-JIenma Bubmiorexa HOK

https://m.edsoo.ru/ff0c7838
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3akon OMa 115 MOJTHOM (3aMKHYTOM ) eKTprudeckoi rienu. KopoTtkoe

bubmuoreka [JOK
58 3ambikanue. JlabopatopHas padora «M3mepenue J/]C ncTounnka Toka u 1 0.5 https://m.edsoo.ru/ff0c7ae0
€ro BHYTPEHHETO COIIPOTHBIICHUS
59 DJeKTpOHHAs MPOBOJUMOCTb TBEPBIX METAJIJIOB. 3aBUCUMOCTb 1
COIPOTHUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD
60 DJeKTpu4ecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB 1
[omynpoBoAHUKH, HX COOCTBEHHAS U IPUMECHAS IPOBOAUMOCTH. CBOKCTBA bubnuoreka [IOK
61 1 _
p—n-nepexonaa. [lonynpoBoaHHKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
DJeKTpUYeCKUil TOK B pPacTBOpax U paciiaBax 3JIEKTPOJIUTOB. bubnuorexa [IOK
62 1 :
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DJIEKTpUYECKUI TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATEIIbHBIN 1 bubimmoreka [JOK
pazpsa. Monnus. [1nasma https://m.edsoo.ru/ff0c84ae
DneKTpuuecKre mpuOophl U YCTPOMCTBA M UX MPAKTHUYECKOE IPUMEHEHHE. bubnnoreka [JOK
64 1 .
[IpaBuna TeXHUKH OE30IACHOCTH https://m.edsoo.ru/ff0c86fc
. bubmuorexa [JOK
65 O06006marmul ypok «IEKTPOTHHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtponpsHast padora o Teme «nekTpoctatuka. [locTosHHBII bubnuoreka [IOK
66 o 1 :
JJIEKTPUYECKUN TOK. TOKHU B pa3ian4HbIX CpeLax» https://m.edsoo.ru/ff0c8a8a
. " " bu6mmoreka [JOK
67 Peseprubriit ypok. KonTponbsHas pabota 1o Teme "IIeKTpoInHaMHUKa 1 https://m.edsoo.ru/ff0c8c56
. N bubnuotexa [JOK
68 PesepBHblit ypok. O6o0maronmii ypok no remam 10 kiacca 1 https://m.edsoo.ru/fOC8f6e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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11 KITACC

KoJsnuecTBo yacos Ji |
Kour IIpak a DJIEKTPOHHBIE
Ne T ugposbie
Tema ypoka pojb  THYeC uudpp
n/n Bcero  Hble KHe a o0pa3oBaTe/ibHbIE
pado  paGor H pecypcbl
ThI bl 3.
1 [TocTrossHHBIE MArHUTHI U UX B3auMoZeHcTBUE. MarnutHoe nojue. Bekrop 1 bubnnoreka [HOK
MAarHUTHON MHAYKUMH. JIMHUYM MarHUTHOW MHIAYKIIUU https://m.edsoo.ru/ff0c9778
5 MaruuTHO€ 1oJie MpoBOHUKA ¢ TOKOM. OnbIT IpcTena. Bzaumoneiictue 1 bubmuoreka [JOK
MIPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHnas pabota «M3ydeHrne MarHuTHOT'O TOJIsE KATYIIKH C TOKOM)» 1 1 Brommozexa [IOK
PATOpHAi p yi y https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJHUK ¢ TOKOM. Cuita Amriepa.
4 Jlaboparopras padota «VcciienoBanue qeHCTBUS TTOCTOSIHHOIO MAarHUTa Ha 1 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c9acO
paMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TIOJISl Ha JIBIXKYIIYIOCS 3apsDKeHHYI0 yacTuiyy. Cuna bubnnoreka [JOK
) 1 _
Jlopenna. Pabora cuibl Jlopenma https://m.edsoo.ru/ff0c9df4
5 DOnexkrpomarauTHas UHAYKIUs. [loTok BekTopa MmaruuTHOM HHAYKIUU. D/C 1
WHIYKIIAU. 3aKOH AJIEKTpOoMarHuTHo uHaykunu dapanes
7 JlabopaTopHas pabota «lccnenoBanue siBICHHS 3JIEKTPOMArHUTHOM 1 1 bubnmnorexa [JOK
WHIYKIAW https://m.edsoo.ru/ffOcal50
8 NunyktuBHOCTD. SIBNeHne camounaykuuu. I1C caMOMHAYKIIMU. DHEPIHs 1 bubnuoteka [JOK
MarHUTHOTO TIOJIS KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE TOJIe https://m.edsoo.ru/ff0ca600
TexHu4eckue ycTpolcTBa U MX MPUMEHEHHUE: TIOCTOSTHHBIE MAarHUTHI,
9 3JEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TI€Yh
. bu6mmorexa [IOK
10 O6o0maromuii ypok «MarautHoe moje. IIeKTPOMarHuTHAsI HH HST» 1
HIQHOTIHH ¥P p AAYKIL https://m.edsoo.ru/ff0cab82
11 KonrtponsHas padora no reme «MaraHuTHoe 1nosie. JIeKTpoMarHuTHast 1 1 bubnnorexka [JOK
WHIYKIUSD) https://m.edsoo.ru/ffOcad58
12 CBoOoanbIe MexaHW4YecKHe Kosiebanus. ["apMoHnyeckne KojeOaHusl. 1 bubnmnorexa [JOK
VYpaBHeHHe rapMoHuYecKuX Kojebanuii. [IpeBpamienue snepruu https://m.edsoo.ru/ffOcaf06
13 Jlaboparopnas pabota «VccrienoBanre 3aBUCIMOCTH TIEPHUO/Ia MAJIBIX 1 1

KoyeOaHuii T'py3a Ha HUTHU OT AJIMHBI HUTHU U MACChI I'py3a»
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Konebarenbublit KoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs B

bu6mmoreka [IOK

14 uealbHOM KoJieOaTeTbHOM KOHTYpe. AHAIOTUs MEX/1y MEXaHUYECKUMU U
A yp y https://m.edsoo.ru/ff0cb820
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUSI YHEPTUHU B UICATTLHOM KOJIeOaTeIIbHOM bubnuoreka [IOK
KOHTYpE https://m.edsoo.ru/ffOch9c4
16 [Ipeacrarnenue o 3aryxaromux Koinebanusx. BeiHyX/IeHHbIE MEXaHUYECKHE bubmuoreka [JOK
koJiebanus. Pesonanc. BolHyX/I€HHBIE 2JIEKTPOMATrHUTHBIE KOJIeOaHMs https://m.edsoo.ru/ff0cbb86
Ilepemennblil Tok. CHHYyCOUJAJIbHBIN IEpEMEHHBIN TOK. MOIIHOCTD
17 MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U bubmorexa LIOK
: https://m.edsoo.ru/ffOcbd34
HaIpsHKEHUS
18 Tpancdopmarop. [IponszBoacTBo, nepeaaya u NOTPEOICHUE ITEKTPUIECKOM
SHEPIUU
19 YCTpoiCTBO M MPAKTHYECKOE TPUMEHEHUE AJIEKTPUUYECKOIO 3BOHKA, bubnnoreka [JOK
reHeparopa NepeMEeHHOro TOKa, JMHUMI AJIeKTporepeaay https://m.edsoo.ru/ff0cc324
20 DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE eKTposHepruu. Kynprypa
WCIIOIb30BaHUSI SJIEKTPOIHEPTUH B MIOBCETHEBHON KU3HHU
21 Mexanuyeckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopoctb bubnnoreka [JOK
pacnpoCcTpaHeHUs U JyIMHA BOJHBI. [lonepeynbie U Mpoa0JbHbIE BOJHbI https://m.edsoo.ru/ffOcca54
bubmuorexa [JOK
22 . I .B .T
3Byk. CkopocTh 3ByKa. I pomMKkocTh 3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/f0cccOc
23 DneKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U cKopocTh. [lIkana bubnmnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [IpuHUKIIBI paIuOCBA3U U TENEBUACHUS. Pa3BuTHE CPEACTB CBA3M.
Pannonokanus
bu6mmoreka [IOK
25 KonTponbnas padota «KoneGaHust 1 BOJTHBD)
B p https://m.edsoo.ru/ff0cc6f8
26 [IpssMOnMHENHOE pacpOCTpaHEHHUE CBETA B OJHOPOAHOM cpene. ToyeuHsii bubnnoreka [JOK
HWCTOYHHUK cBeTa. JIyy cBera https://m.edsoo.ru/ff0cd350
27 OTtpaxxenue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoeHune nzodpakeHuit B bubnmnoreka [JOK
IJIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
8 [Ipenomnenue cera. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaensHbiii yroa bubnmoreka [JOK
IOJIHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGoparopHas padota «/3mepeHue mokazaress MpeIoMICHHs CTEKIIa bubmiorexa LIOK
patopHas p p p https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue nzobpaxxkenuil B aun3ze. @opmyiia TOHKOM JIUH3HI. bubnuorexa [IOK
30 _
YBennueHue JTMH3bI https://m.edsoo.ru/ff0cddle
31 Jlaboparopnas pabota «VcciemoBaHue CBONCTB U300paKeHHIA B THH3AX)
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Hucnepcus ceeta. CrnoxkHbIi cocTaB 6enoro cBera. Lset. JlaboparopHas

32
paborta «HabmroneHune nucrepcun CBeTay
33 Wutepdepennus ceera. Audpakuus ceera. Judpakunonnas pemérka bubmorexa LIOK
' ' https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cera bubmorexa LIOK
P ' przatt https.//m.edsoo.ru/ffOcf02e
35 OnTudeckre MPUOOPHI M YCTPOMCTBA U YCIOBUS MX 0€30MaCHOTO IPUMEHEHUS
36 ['panuLbl TPUMEHMMOCTH KJIACCUYECKOW MexaHUKH. [locTynarsl cienuanbHOM bubmmoreka [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U COKPAIIEHUE bubnnoreka [HOK
37 :
JUTHHEI https://m.edsoo.ru/ffOcfa42
38 DHeprusi U UMIYJIbC PEISATUBUCTCKOMN YyacTulibl. CBSI3b MAcChl C SHEPTUEN U bubnuorexa [JOK
UMITYJILCOM. DHEPIusl MOKOs https://m.edsoo.ru/ffOcfc68
KonTponbhas padota «Ontuka. OCHOBBI ClIEIUaIbHON TEOpUN bubnuoreka [IOK
39 _
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
bubmuorexa [JOK
40 ®oronsl. opmyna [Inanka. JHeprus U UMIyIbC GoTOHA https://m.edsoo.ru/ffocfe16
bu6mmoreka [IOK
41 OtkpsiTue u uccienoBanue poroaddexra. OnbiTel A. I'. CTonerona https://m.edsoo.ru/ffocfcd
3akonbl pororddexra. YpaBHenue DiiHmTeHa 1 hoTtodrddexra. «KpacHas bubnuotexa [JOK
42 _
rpanuia» hotodddexra https://m.edsoo.ru/ff0d015e
. bu6mmoreka [IOK
43 Jasnenne cBera. OnbiThl [1. H. JIeObeneBa. Xumudeckoe aelicTBUE CBETa https://m.edsoo.ru/ffod04a6
44 TexHuyeckue ycTpoiicTBa U MpakTUYeCKoe MpUMeHeHHe: (HOTOIIEMEHT,
(dhoTomatumk, comHeuHast 0aTtapesi, CBETOIHO]T
45 Pemrenue 3amau no reme «J1€MEHTBI KBAHTOBOU ONTHUKH bubmorexa LIOK
A https://m.eds00.ru/ff0d0302
Monens atoma Tomcona. OnbiThl Pezepdopaa mo paccestHUIO o-4acTHII. bubnuoteka [JOK
46 _
[LmanerapHast MoJenb aToMa https://m.edsoo.ru/ff0d091a
bu6mmorexa [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHue GOTOHOB MPH MEPEXOe aToMa C OJTHOTO YPOBHSI bubnuorexa [JOK
SHEpPIruu Ha Ipyrou. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 Bomnogsie cBoiicTBa wactuil. Bomusl ge bpoiinsa. KopnyckynspHo-BOTHOBOM bubnmnoreka [JOK
nyanu3M. CHOHTaHHOE U BBIHYKICHHOE U3Iy4CHHE https://m.edsoo.ru/ff0d0ca8
50 OtkpsiTie pagunoaktTuBHOCTH. OnbITH Pesepdopaa mo onpeaeneHuio cocraBa bubnmuotexa [JOK

PAaaOAKTUBHOI'O U3JTYUYCHUSA

https://m.edsoo.ru/ff0d0fd2
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CaoiictBa anb(a-, 6era-, raMmma-u3TydeHus. BiusHue paanoakTHBHOCTH Ha

o1 1
YKUBBIE OpPraHU3MBI
59 OTkphITHE IPOTOHA M HEWTpOHA. M30TOMBI. Anb(a-pacnan. DIeKTPOHHBIN 1 1 bubnmoreka [JOK
MO3UTPOHHBIN OeTa-pacma. ['amma-u3ydeHme https://m.edsoo.ru/ff0d1162
53 DHeprus CBA3U HYKJIOHOB B sijipe. SnepHbie peakuuu. SaepHbiil peakTop. 1 bubnnoreka [HOK
[TpoGeMblI, MEPCIIEKTUBBI, SKOJOTHUECKHUE ACTICKTHI SIIEPHON YHEPTeTUKHI https://m.edsoo.ru/ff0d1356
y DnemeHTapHbIe YacTUllbl. OTKpPBITHE r;zmnpo%a. MCTOCII)[BI HAOJIO/ICHUS U . Bu6morexa LIOK
erUCTpaLM SJIEMEHTAPHBIX YACTHII. JIBIA CTOJ « aMEHTaJIbHbIE
gsaHMoI;[eLIIZCTBI/I;I. E,I[I/IHI()JTBO @HSHHECKOII;IY;apTI/IHH MI/Ipa}:)HH hitps://m.eds00.rufUd0e38
55 Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHEThI, X BUIUMOE 1
nBrokenne. ConHeyHas cucreMa
56 Connue. Conneynasi akTuBHOCTh. McTounuk sneprun CosHIa U 3BE3] 1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
S7 rocJeoBaTeTbHOCTH. BHyTpennee crpoenue 38€371. CoBpeMEHHBIE 1
MIPEJICTaBJICHHSI O IPOUCXOXKIEHUU U 3BOtoIH ColHIA U 3BE3]T
58 Mnineunsiii [1yte — Hama ['anaktuka. [lonoxenue u npuxenune CoyHIA B 1
lNamaktuke. ['anmaktuku. YEpHbIE ABIPHI B A1pax rajJakTHK
59 Bcenennas. Paz6eranue ranaktuk. Teopus bonbioro B3peiBa. PennkroBoe 1
u3nyyeHue. MerarajiakTuka
60 Heperiennble npo0aeMbl aCTPOHOMUHU 1
61 KontponbHas pabota «971€MEHTHI aCTPOHOMUH U aCTPODUIUKI 1
62 O6o0maromuii ypok. Poib ¢pu3uKu 1 acTpOHOMUU B SKOHOMUYECKOM, 1
TEXHOJIOTUYECKOM, COLMANBHON M 3THYECKO chepax AesITeNbHOCTH YellOBEeKa
63 0606111%}01111/1171 ypok. Ponb 1 MecTo pU3MKH U aCTPOHOMHUU B COBPEMEHHOM 1
Hay4YHOU KapTUHE MHUPa
64 O6o0maromuii ypok. Pons ¢puszudeckoit Teopun B GopMHUPOBAHUN 1
MIpeJICTaBICHUH 0 GU3NYECKOM KapTUHE MHpa
65 O6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI Mupa B ol1eM psagy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O PUPOJIC
66 PesepBHEI ypok. MarHUTHOE 101, DICKTPOMArHUTHAS WHITYKIIHS 1
67 PesepBHbiil ypok. OnTrka. OCHOBBI CHEIIUANIBHON TEOPUH OTHOCUTEIBHOCTH 1
68 Pesepnsrii ypok. KBantoBas gusmka. DeMEHTHI aCTPOHOMHH U acTPOGU3ZUKA 1 BH6J_MOTeKa HOK
https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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