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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢u3nke 6a30BOTO YPOBHA Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus pa3padboTaHa
Ha OCHOBE TOJIOKEHHUH 1 TpeOOBAaHHI K pe3yJibTaTaM OCBOCHHUsI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBl,
npenctasieHHBIX B PI'OC COO, a taxxke ¢ yu€roMm QenepaabHOi paboder mporpaMMbl BOCHUTAHUS U
KOHIIENIIIMM TpenoAaBaHust ydeOHoro mpeamera «@Pusmka» B 00pa3oBaTENbHBIX OpraHU3aLUNX
Poccuiickoit deneparun, peaau3yomnux OCHOBHbIE 00pa30BaTeIbHbBIE MPOTPaMMEI.

CopepkaHue mporpamMmbl 1O (U3MKE HampaBlieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa obyuatomuxcst 10—11 kimacco npu o0ydeHnn ux (QU3UKEe HAa 0a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-IEATENHFHOCTHOTO TToaxoaa. [Iporpamma mo ¢usnke coorBeTcTBYeT TpeboBanusM OI'OC COO
K IJIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METampeIMETHBIM pe3ysibTaraM OOY4YCHHS, a TaKKe
YUUTHIBAET HEOOXOJWMOCTh PEaM3allii MEXIPEJAMETHBIX CBS3eH (HU3MKH C €CTeCTBEHHO-HAYYHBIMHU
yueOHBIMH TIpenMeTamMu. B Hell onpenenstoTcss OCHOBHBIE LeNU W3ydeHHs (PU3MKU Ha YPOBHE CPETHErO
oOmiero  oOpa3oBaHusl, IUIAHUPYEMbIC pPeE3yJbTaThl OCBOCHHMS Kypca (DU3UKUA: JIMYHOCTHBIE,
MeTarpeMeTHbIC, TIpeAMETHBIE (Ha 0a30BOM ypPOBHE).

[Iporpamma o usrke BKIIOYAET:

® I[UIaHUpYEMbIC PE3YNbTaThl OCBOEHHA Kypca (HU3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIE

MIPEeIMETHbIE PE3YJILTATHI 10 ToJaM 00y4eHuS;

e coxepxanue yueOHoOro npeamera «Ou3nka» mo rogaMm o0ydeHHUSL.

@du3rka Kak Hayka O HauOojee OOLIMX 3aKOHAaX INPHUPOJBI, BBICTYNAass B KadyecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHMH 00 OKpYXawolleM MHpE.
[IkonpHBIA Kypc (U3WKKM — CHUCTEMOOOPa3yIOMMK MIJsl €CTECTBEHHO-HAayYHBIX YUEOHBIX MHpEAMETOB,
MOCKOJIBKY (pr3MYecKre 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBICHUH, N3ydaeMbIX XUMHEH, OMOJIOTHel,
(usnueckoii reorpadueii u actpoHomueii. Micnonb3oBaHHe U aKTUBHOE MTPUMEHEHUE (DU3MYECKUX 3HAHUM
OIpeneNnsieT XapakTep M Pa3BUTHE Pa3HOOOpasHbIX TEXHOJIOTHMH B cdepe SHEpreTMKH, TPaHCIOpTa,
OCBOEHHMSI KOCMOCA, IMOJYYCHUS! HOBBIX MaTepHaliOB C 3aJaHHBIMH CBOHCTBaMHU W ApYyrux. M3yuenue
(hM3UKHM BHOCUT OCHOBHOM BKJIa] B (hOPMHUPOBaHIE €CTECTBEHHO-HAYYHON KapTHHBI MHpa 00yYaromuxcs,
B (opMupoBaHne yMEHMH NPHUMEHATh HAY4YHBIH METOJ TO3HAaHMSA IIPH BHIIOIHEHUH UMM Y4EOHBIX
HCCIIEOBAHUH.

B ocHOBY Kypca (GU3UKH U1 YPOBHS CpelHero oOuiero o0pa3oBaHus MOJIOXKEH pAl UIeH, KOTOphIE
MOJKHO paccMaTpUBaTh KaKk IPUHIHUIIBI €T0 MOCTPOCHUSI.

Hoes yenocmnocmu. B coOTBETCTBUM € HEW Kypc SBISETCS JIOTMYECKH 3aBEPILEHHBIM, OH
COICPKUT MaTepual U3 BceX pas3lesioB (U3MKH, BKJIIOYAET KaK BOIPOCHI KJIACCHUECKOW, TaKk H
COBPEMEHHOH (PU3UKH.

Hoes ecenepanuzayuu. B cooTBeTcTBUM C Heil MaTepuan Kypca (QU3MKH OOBEOUHEH BOKPYT
¢u3nueckux Teopuid. Bemymmm B Kypce siBisieTcs (GOpMUpOBaHWE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTepHH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanmuzanus mpeamnoiaraeT MCIOIb30BaAHUE T'yMaHHUTapHOTO
noTeHnuana Gu3n4eckoil HayKu, OCMBICIIEHHE CBSI3U Pa3BUTHsI (GU3UKHU C Pa3BUTHUEM OOILECTBA, a TAKXKE
C MHUPOBO33PEHUYECKUMH, HDABCTBEHHBIMH M SKOJIOTHYECKUMH ITPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uku npeanonaraet 3HaKOMCTBO C MIUPOKAM KPYyroM
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH H3yUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peannsyercsi IOCPEACTBOM BBEACHHUS JIIEMEHTOB COACPIKAHMS, MOCBALIEHHBIX
9KOJIOTMYECKUM NPOo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C PA3BUTHUEM TEXHHKH U TEXHOJIOTHH, a
TaKke 00CYKICHHUS MPOOIIEM PallMOHATBHOTO MIPUPOAONOIb30BAHNS M HKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3UKH Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHHs SBIISIOTCS
¢usnueckue teopun (HOpMHUpPOBAHHE NMPEACTABICHUN O CTPYKTYpE MOCTPOECHUS (U3UUECKOH TEOpHH,
poiu pyHAaMEHTAIBLHBIX 3aKOHOB U MPHHIIMIIOB B COBPEMEHHBIX IPEACTABICHHUAX O MPUPOJIE, TPAHUIIAX
IIPUMEHUMOCTH T€OPHH, U ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MPOLIECCOB).



CHCTEeMHO-IeATEIPHOCTHRIN TMOAXO0Ml B Kypce (U3WKHA peanu3yeTcs MpexkIe BCero 3a CueT
OpraHu3alyy SKCIIEPUMEHTANBHON JesITeNbHOCTH o0ydatonmxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO WCIIOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JTaOOpATOPHBIX padoT,
KOTOpBIE B MporpaMMme 1o (hru3uke o0BheIUHEHBI B OOMIMHA CITMCOK YYEHWYECKUX MPAKTUYECKHX PaboT.
Brienenne B ykazaHHOM IepedyHe Ja0opaTOpPHBIX padOT, MPOBOAMMBIX JUII KOHTPOJISI M OLICHKH,
OCYIIECTBIIIETCS YIACTHUKAMU 00Pa30BaTENbHOTO MPOIecca UCXOM U3 OCOOCHHOCTEH IIIaHUPOBAHUSA U
ocHameHus kabuHera ¢u3uku. [Ipm 3ToM obecneunBaercst OBIaAEHUE OOYUYAIOIIMMUCA yMEHUSIMU
MIPOBOANTH KOCBEHHBIE M3MEPEHUs, NCCIIEAOBAHUS 3aBUCHMOCTEH (PM3NIECKUX BEIUYWH M TOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPEIIOKEHHBIX THIOTES.

Bonbioe BHUMaHUWE yJenseTcss pElICHHI0 PAacuy€THBIX M KAa4eCTBEHHBIX 3aiad. [lpu stom s
pacuéTHBIX 3a1a4 TMPHOPUTETOM SABISIOTCA 3afadd C SIBHO 33JaHHOM (PH3MUECKOd MOENbIo,
MO3BOJISIOLIME TPUMEHATh U3YUYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiesia Kypca, TaK U
WHTETPUPYS 3HAHWS U3 Pa3HBIX pa3/ienoB. [l KadecTBEHHBIX 3a7ad MPHOPUTETOM SIBIISTIOTCS 3aJaHUs Ha
00BsSICHEHHE TMPOTEeKaHUsl (PU3NYECKUX SBICHUH M MPOLECCOB B OKPY)KAIOIIEH XHU3HM, TpeOyroume
BBIOOpaA (hHU3HUECKOM MOIENH AJISl CUTYAITHH MTPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanmsimu ®I'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECHEUCHUIO
y4eOHOTOo Mpoliecca 0a30BbIl YPOBEHD Kypca (PU3UKU Ha YPOBHE CPEHEro 00IIero o0pa3oBaHus JOKCH
M3yYaThCs B YCIOBHSAX MPEIMETHOTO KabwHeTa ()M3WKH WM B YCIOBHAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB eCTECTBEHHO-HAyYHOTO IMKiIa. B kaOuHere Qu3MKM JOKHO OBITH HEOOXOIUMOE
nabopaTopHOe 000OpyAOBaHUE MJsl BBHIONHEHWS yKa3aHHBIX B IMporpaMMe Mo (QHU3MKE yUeHHIECKHX
MIPaKTHYECKUX PabOT U AEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JdeMoncTpanuoHHoe o0opynoBanue (GOpMHUPYETCsl B COOTBETCTBHU C NMPHHIIUIIOM MHUHHMAJIBHOM
JIOCTATOYHOCTH M OOECIeuynBaeT TOCTAHOBKY IEPEUUCIIEHHBIX B TPOTpaMMe IO (DPH3HMKE KITFOUEBBIX
JEMOHCTpAalid  JAJsl  WCCIENOBaHUS HM3YYaeMbIX SIBJICGHUA W  MPOLECCOB, OMIUPUYECKUX H
(hyHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHUUECKHUX ITPHUMEHEHHI.

JlaboparopHoe 00OpyIdOBaHHME Uil YYCHHYECKHMX TPAKTUYECKHX padboT (GopMmHpyeTcs B BUAC
TEMAaTUYECKUX KOMIDIEKTOB U OOeCleuyrBaeTcsi B pacyére OJHOTO KOMILUICKTa Ha JIBYX OOYJarolIHXCsl.
Temarndeckre KOMIUIEKTHI JJAOOPATOPHOTO 00OPYMOBAHUS JTOJKHBI OBITh MIOCTPOSHBI Ha KOMILIEKCHOM
UCIIOJIb30BAHUY aHAIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPUTEIHHBIX CHCTEM B
BHJE U(POBHIX TabopaTopuii.

OCHOBHBIMH LENSIMH U3yUeHHs GU3UKHU B 00111eM 00pa30BaHUH SBISIFOTCA:

e (QopMupoBaHrue UHTEpeca M CTpPEeMJCHHS OOydYaromMXCsi K HAyYHOMY M3YUEHHIO MPUPOABI,

pa3sBUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TNpEACTaBICHWH O  HAyyHOM  METOAE TO3HaHWA W (OpMHpPOBaHHE
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYIKAIOIINM SIBIICHHSIM;

e (QopMupoBaHre HAYYHOTO MHPOBO33PEHUsI KaK pe3yJIbTaTa U3yUeHHsI OCHOB CTPOCHHS MaTepUH
1 GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKWY;

e (¢opMupoBaHHE YMEHHIl OOBICHATH SBIEHWS C HCIONB30BaHMEM (H3NYECKHX 3HAHUH U
HAYYHBIX JJOKa3aTeIbCTB;

e (opMupoBaHHUE TPEICTABICHUI O poN (PU3UKU NI Pa3BUTHS JPYTHUX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHH.

JocTmkenne 3THX lenedl o0ecrneunBaeTcsl pelieHneM CICAYIONNX 3a]ad B MPOIecce W3ydeHHUs

Kypca ()M3UKH Ha YPOBHE CPEHETo 00IIero oopa3oBaHus:

e MpuOOpETCHHNE CUCTEMBI 3HAHUH 00 00X GU3MIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYasi MEXaHHKY, MOJICKYJSIPHYIO (H3HKY, JJICKTPOIMHAMHUKY, KBaHTOBYIO (H3HMKY U
3JIEMEHTHI aCTPOPHU3NKH;

e (QopMmupoBaHre YMEHHH HPUMEHSTh TEOPETHUYECKHE 3HAHHS Il OOBSICHEHHS (U3NIECKUX
SIBIIEHUH B MIPUPOJIE M JUIA MIPUHATHS MPAKTUIECKUX PEIISHUH B TIOBCEHEBHON KH3HH;



® OCBOGHHE CIIOCOOOB PELICHUS PA3MYHBIX 3a4ad C SIBHO 3aJaHHOM (U3NUECKOH MOJENbIO,
3a7a4y, MOJPa3yMEBaIONINX CaMOCTOSTENbHOE CO3JaHue (u3ndeckoil Mojenu, aneKkBaTHON
YCIIOBHSIM 33/1a4H;
e TOHMMaHWEe (UINIECKHNX OCHOB U TPUHIWIOB [CHCTBHA TEXHWYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX TIPOIECCOB, MX BIHUSHUS Ha OKPYKAFOIIYIO CPEAY;
® OBIIQJICHWE METOJaMH CaMOCTOSITEIHHOTO IUIAHWPOBAHWS W TPOBENCHUS (HU3NIECKUX
9KCIEPUMEHTOB, aHajM3a M HMHTEpPIpeTalud HH(POpPMALWH, OMNpPEAETICHUS JOCTOBEPHOCTH
MOJTyYEHHOTO Pe3ysIbTara;
® CO3JaHME YCIOBUM i1 pa3BUTUA YMEHHH NPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOU
JIeSITeIIEHOCTH.
Ha m3yuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpeiHEro obOmiero oO0pa3oBaHUs OTBOIUTCS
136 gacoB: B 10 xiracce — 68 gacoB (2 gaca B Heneno), B 11 kmacce — 68 gacos (2 gaca B HEZCIIO).
[Ipennaraemelii B mporpamMMe 1o (HU3HKE IepedyeHb JabOpaTOPHBIX M IMPAKTUYECKUX pPaboT
SIBIISIETCS. PEKOMEHIOBAHHBIM, YUYHTENb JAeNaeT BHIOOp NMpOBEACHUs 1ab0opaTOpHBIX paboT U OMBITOB C
Y4ETOM WHAUBUIYaTHHBIX OCOOSHHOCTEH 00yJaroIiXCsl.



COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Paszpnen 1. ®u3uka u MeTOAbl HAYYHOI'O IO3HAHUS
Ousznka — Hayka o npupoje. HayuHble MeTOAbl NO3HaHMsI OKpYyXarowero Mwupa. Poib
9KCIEPUMEHTA U TEOPHH B IPOLIECCE TIO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanue GpU3MYECKHUX SBICHUH U mpolieccoB. Hayunble runore3sl. Guzndeckue 3aKOHBI U
Teopun. [ paHUIBI MPUMEHUMOCTH (PU3MUECKNUX 3aKOHOB. [ [pHHINIT COOTBETCTBHUS.

Ponp u Mecto pus3uku B OpMUPOBAHUN COBPEMEHHON HAYYHOUW KapTHHBI MUPA, B MPAKTHYECKOU
JIeATSIIbHOCTH JTI0JEH.

Lemoncmpayuu

AHanorossie u HI/I(prBLIG HU3MCPUTCIILHBIC HpI/I60pI:I, KOMIIbIOTCPHBIC JATYUKU.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmkeHue. OTHOCUTEILHOCTh MEXAHUYECKOTO ABIKeHus. CucremMa OTCUETA.
Tpaextopusi.

[lepemernienne, CKOpOCTh (CpeqHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIIUN Ha OCH CHCTEMBI KoopauHaT. CloXeHre epeMeeHUH 1 CII0KEeHHEe CKOPOCTEi.

PaBHOMEpHOE ¥ PAaBHOYCKOpPEHHOE TNPSMOJIMHEHHOE JBWKeHWEe. ['paduku 3aBHCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUS MaTepUaIbHON TOYKU OT BPEMEHHU.

CrobomHoe azcHne. Y CKOPEHHE CBOOOHOTO TTaACHIIS.

KpuBonuneitnoe nemwxkeHue. [[BrkeHHE MaTEPUATBLHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJII0O CKOPOCTHIO. YTJIOBasg CKOPOCTb, JIMHEWHAas CKOpocTb. llepwmon u dwactora oOparieHus.
LenTpocTpeMuTenbHOE YyCKOPEHUE.

TexHuyeckne yCTPONCTBA M MPAKTUYECKOE NPUMEHCHHE: CIUIOMETP, ABIDKCHHE CHAapPSIOB,
LICMIHbIE U PEMEHHBIE MTEpEeIayu.

Lemoncmpayuu

Mogenb cuctemsbl 0TCUETa, WILTIOCTPALUS KHHEMATUYECKUX XAPAKTEPUCTUK JBUKECHUS.

[IpeobpazoBanue NBMKEHUH C UCMOIB30BAHUEM MTPOCTHIX MEXAHU3MOB,

[Tamenue Tenm B BO3MyXe U B Pa3pekKCHHOM IIPOCTPAHCTBE.

Habmonenne aBmkeHuns Tena, OpOIIeHHOTO MO YTIOM K TOPH30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO Ma ICHHS.

HamnpagieHue ckopocTH npy ABMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3ydenune HEpaBHOMEPHOTO JBIKCHUS C IIENTBIO ONPEICIICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIICHUSI MEXIY IyTSAMU, NPOUICHHBIMH TEJIOM 3a IOCJIeI0BaTeIbHbIC
paBHBIE TMPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKCHHHM C HAYaIbHON CKOPOCTHIO, paBHOU
HYJIIO.

N3yueHue NBUKEHMS IIAPUKA B BA3KOU *KUJIKOCTH.
W3ydenne npmxeHus Tea, OpOMIEHHOTO0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

IIpunuun otHocurensHOCcTH ['ammies. IlepBelii 3akoH HbroroHa. MHepuuanbHble CUCTEMBI
OTCYETa.

Macca tema. Cuna. Ilpunnun cymepro3uiiuu cwi. Bropoii 3akoH HproTOHa Ui MaTepuanbHOU
Touku. Tperuid 3akoH HproToHa 151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuna tspkectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenne. Buasl Tpenus (mokos, ckoimbxkeHws, kadeHus). Cumma tpeHwms. Cyxoe tpenme. Cuia
TPEHUS CKOJBKEHUS U cuiia TpeHust Tokos. Koagdumment tperns. Crna cCOnpoTHBIECHUS PU JBUKCHUU
TeJa B )KUJIKOCTH WJIM Tase.

[ToctynarensHOE U BpalaTeIbHOE IBUKEHIE a0COIOTHO TBEPAOTO TEIA.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpailieHus. [lneuo cumbl. YcnoBus paBHOBECUS TBEPIOTO TENA.

TexHuyeckue  yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: MOJIIMIHHUKY, JIBI)KCHHE
HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue uHepuuUu.

CpaBHEHHE MacC B3aNMOICHCTBYIOIINX TE.

BTopoii 3akon Herotona.

Hsmepenue cui.

CrnosxeHne CuL

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT ehOpMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U T1aJICHUH.

CpaBHEHUE CUJI TPEHUS IOKOSI, KAUCHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBecUs TBEpAOTO Tesa. Buasl paBHOBeCHS.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

Wzydenue nBmxeHust OpycKa M0 HAKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIOMIMX B TIPYKWHE W PE3NHOBOM 00pasIie, OT
ux nedopMarum.

HccnenoBanue yciioBUil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BpAlllCHHUS.

Tema 3. 3aKoHbl COXpaHeHUus 8 MEXAHUKE

NmMmynec MaTepHalbHONW TOYKM (Tena), CUCTEMBl MaTCpPHANbHBIX ToueK. WMIynbc CHIIBI U
M3MEHEHHNe UMITyJIbCa Tela. 3aKOH COXPaHEHHs UMITyJIbca. PeakTHBHOE IBHKEHHE.

PaGora crtbl. MOITHOCTH CHIIBL.

Kunernueckas sHeprust MaTepruaibHON TOUKH. Teopema 006 N3MEeHEHNH KHHETHIECKOI SHEPTHH.

[lotennmanenas »Heprus. [loTeHmmaneHas »Heprus ynpyro ae(GpoOpMHPOBAHHOW MPYKHUHEI.
[ToTenmmanbHas SHEPTHS TeJa BOJIU3HM MOBEPXHOCTH 3EMIIH.

[loTeHnmanbHBIe 1 HEMOTEHIMATBHBIE CHITBL. CBS3b paOOTHI HETIOTEHIINATIBHBIX CHII C N3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUYecKHne yCTpOUCTBA U NPAKTUUECKOE IIPUMEHEHHE: BOAOMET, KOMEDP, MPYKUHHBINA MHUCTOJET,
JIBIDKCHUE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEeHHs UMITyJIbCa.

PeakTuBHOE BUKEHUE.

[Tepexon MOTEHIMATBHON YHEPTUN B KHHETHUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

Nzydenne abCoOMOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXAaHWYECKOW SHEPruu Teja Ha MpuMepe
pacTsHKEHUS pE3UHOBOIO JKIyTa.

Pazpnen 3. MoJiekyasipuasi u3uka ¥ TepMOAMHAMHMKA
Tema 1. Ocrosvl MONEKYNAPHO-KUHEMUYUECKOT meopuUlU
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKOH TEOPUM M HMX ONBITHOE OOOCHOBaHUE.
Bpoynosckoe nBwxenue. dud¢ysus. Xapakrep IBWKEHHS M B3aUMOICHUCTBHSA YacTHI[ BEIICCTBA.
Mogenu CTpoeHUS Ta30B, XUAKOCTEH W TBEPABIX TEN M OOBSICHCHHE CBOWCTB BEIIECTBA HA OCHOBE ITHUX
mozeneit. Macca u pazMepsl Mmosekyi. KonuuectBo BemectBa. [locTostnaass ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remnepatyp Llenbcusi.



Mopnenr wuaeampHOro Tra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KHHETHYECKOH Teopuu
uaeanbHOro raza. AOCOMIOTHas TemIeparypa Kak Mepa cpeJHel KMHETHYECKOW SHEPrHH TEIIOBOTO
nBwkeHns yactun rasa. lllkama temneparyp KenbBuna. I'a30Bble 3akoHBI. YpaBHeHHE MeHzaeneeBa—
Knanetipona. 3akon Jlanerona. M3onpoueccsl B HAeanbHOM rase ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA.
I'paduueckoe npeacraBieHne H30MPOLECCOB: H30TEpMa, U30X0pa, U300apa.

TexHnueckne ycTpoHCTBa U MPAKTHYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnBITHL, TOKa3bIBAIOIINE AUCKPETHOE CTPOEHHE BeIIecTBa, (HoTorpaduy MOJIEKYNI OpraHMIECKUX
COEMHEHUI.

OmnpITel 10 TUQPPY3UH KUIKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO JIBHYKEHHS.

Mogens onbita IITepHa.

OnBITHL, JOKA3BIBAIOIIHE CYIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aMMOICHCTBHSL.

Mogens, WILTIOCTpUPYIOLIAs IPUPOAY JaBICHUS ra3a Ha CTEHKU COCya.

OnBITHL, WIDTIOCTPUPYIOIINE YpaBHEHHE COCTOSHUS HIICANBHOTO Ta3a, H30MPOIIECCHI.

Yuenuyeckuil sxcnepumenm, nabopamopHule pabomul

Omnpenenenrie Macchl BO3JyXa B KJIacCHOM KOMHATe Ha OCHOBE M3MEpEHHH 00bEMa KOMHATEHI,
JABJICHUS U TEMIIepaTypbl BO3AyXa B HEil.

HccnenoBanne 3aBUCUMOCTH MEXKAY ITapaMeTpaMu COCTOSHUS pa3pekKeHHOro rasa.

Tema 2. Ocrosvt mepmoounHamuku

TepmonnHamuueckasi cucTeMa. BHYTpEeHHsIT HEpTUsS TEPMOJUHAMUYECKOH CHCTEMBI U CIIOCOOBI
e mmeHeHus. KonndgectBo TemoTel U paboTa. BHyTpeHH:s 3HEpTHs 0JHOATOMHOTO HAEAIHHOTO Ta3a.
Buapl Tennonepeaayu: TEMIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KomnmuecTBo TemnoTel npu Temonepeaaye.

IToustne 00 ammabGatHOM Tiporiecce. IlepBBINf 3akOH TepMOAWHAMHKH. [IprMeHeHHEe IepBOTO
3aKOHAa TEPMOJIMHAMHUKH K H30IporeccaM. I'paduieckas uHTepperaus padoThl ras3a.

BTopoii 3akoH TepMoauHAMHUKH. HeoOpaTuMOCTh TIPOIIECCOB B TIPHPOJE.

TermoBele MammHbL [lpuHIWNG AeWicTBHA TerwioBbIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TermIoBbIX MamuHax. KosddunmeHt monezHoro neiictBust TeruioBoid MammHbl. [ukn KapHo m ero
KO3 (OUITUEHT TI0JIE3HOTO JEHCTBUSA. DKOIOTHIECKHE MTPOOIEMBI TETIOIHEPTETHKH.

TexHuyeckne YCTPOHCTBA M MPAKTUUYECKOE TNPUMEHEHHUE: ABUTATENb BHYTPEHHETO CrOpPAHUA,
OBITOBON XOJIOAWIHHHUK, KOHAUIINOHED.

Lemoncmpayuu

W3meHenne BHYTpeHHEN SHEPTHH TeJla TPY COBEPIICHUN PabOThI: BBIIET MPOOKH M3 OYTBHUIKH O
IeHCTBHEM  CXAaToro BO3/AyXa, HarpeBaHwe ddumpa B JIaTyHHOW TpyOKe TIyTEM TpeHHA
(BUAeoIeMOHCTpALIHS ).

W3menenne BHyTpeHHEH SHEPTUH (TEMIIEpaTyphl) TeJa MU TeIuionepeaaqe.

OnbIT 110 a1Ma0aTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Monenu napoBoii TypOHMHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO JIBUTATEIISL.

Yuenuyeckuil sxcnepumenm, nabopamopHule pabomul

N3mepenue yneapHol TeIIoEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmed. Pazosvie nepexoovl

[MapooOpa3oBanue W KoHjaeHcaius. McmapeHue u KurneHue. AOCONIOTHAsS U OTHOCHTEIbHAs
BII&XKHOCTh BO31yXa. HacwlmeHHBIM TMmap. YHaenpHas TeruioTa MmapooOpa3oBaHUA. 3aBHUCHMOCTH
TEMIIEPaTyPhl KUTICHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramiuueckue u aMopdHbIe Teaa. AHU30TPONHS CBOMCTB KpUCTA/LIOB. JKukue
kpuctamibl. CoBpeMeHHble MaTepuansl. [lnaBnenne u Kpucrammuzauus. Y AelbHas TEIUIOTa IUIABJICHUS.
Cyb6mumarms.

YpaBHEHHE TEIUIOBOTO OayraHca.



TexHnueckne ycTpoiicTBa M MPaKTHYECKOE MMPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KaTOpUMETP,
TEXHOJIOTUU MOJyYCHUS COBPEMEHHBIX MAaTEpHUaIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, © HAHOTEXHOJIOTHU.

Lemoncmpayuu

CBoiicTBa HACBIIIEHHBIX APOB.

Kunenue npu noHM>KEHHOM JIaBIICHUU.

Crioco0bI M3MepeHus BIAKHOCTH.

HaGmonenre HarpeBaHusl U TUIABIICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCTpanysa KpucTaioB.

Yuenuyeckuil sxcnepumenm, nabopamopmwie pabomol

H3mepenne 0THOCUTEIHHON BIAKHOCTH BO3/IyXa.

Pasnen 4. dnekTpoamHaMuka

Tema 1. Inekmpocmamuxa

OnekTpu3aius Tell. JJICKTpUYeCKuid 3apsi. [[Ba BuAa 3JICKTPUUECKHX 3apsiioB. [IpoBOAHMKH,
TUDJIEKTPUKH U TIOTYTTPOBOAHUKH. 3aKOH COXPaHEHHSI AJIEKTPUIECKOT O 3apsa.

BzaunmogeiictBue 3apsigoB. 3axkoH Kymona. TouedHBIH SIAEKTPUUECKHH 3apsid. DJICKTPHUUECKOE
noje. Hanpsok€HHOCTh AeKTpruyeckoro mojs. [I[puHIUN cyneprno3uiiMu 3JIeKTpUYecKuX moJien. JInauu
HANPsHKEHHOCTH JICKTPUIECKOTO TOJIS.

PaGora cun snekrpocratmyeckoro mousisi. [loTennman. PasHocts mortennuanoB. [IpoBogHUKH ©
TUDJIEKTPUKH B AJIEKTPOCTATHUECKOM TI0JIe. J[MarekTprdeckas IpOHUIIaeMOCTb.

OnektpoémkocTh. KoHaeHcatop. OIeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.  ODHeprus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuueckne YCTPONCTBA U MPAKTHYECKOE IPUMEHEHHUE: JJICKTPOCKOI,  3JICKTPOMETD,
AJIEKTPOCTAaTHUYECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAILHBIN armapar,
CTpYWHBII IpUHTED.

Lemoncmpayuu

Y CTpoHcTBO U MPUHIIKIT IEUCTBUS DJIIEKTPOMETPA.

BzaumoneiicTBuE Ha3IEKTPU3OBAHHBIX TEI.

DIEKTPUIECKOE TT0JIE 3aPsKEHHBIX TETl.

[IpoBOAHMKY B 3IEKTPOCTATHUECKOM IIOJIE.

DeKTpocTaTHIEeCKas 3aIuTa.

JMDIIEKTPUKH B JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTB JIEKTPOEMKOCTH IIOCKOTO KOHJICHCATOPA OT IUIOIIA ! IIIACTHH, PACCTOSIHUAS MEKIY
HUMH U JSJIEKTPHIECKON TIPOHUIIAEMOCTH.

OHeprus 3apspKEHHOT0 KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomol

N3mepenue 251ekTpoEMKOCTH KOHICHCATOPA.

Tema 2. llocmoannstit 3nexkmpuueckuii mox. Toxku é paznuunsix cpeoax

ONEKTPUUECKUN TOK. YCIOBHUSI CYLIECTBOBAHMS 3JEKTpUYecKoro Toka. Mcrounuku Toka. Cuia
ToKa. IlocTOSIHHBIN TOK.

Hampsoxenne. 3akon OMa aj1s1 ydacTka IelH.

ONEKTPUYECKOE COIMPOTHUBICHUE. YAENbHOE CONpOTHUBICHHE BemiecTBa. [lociemoBarenbHoe,
napajjieIbHOEe, CMEIIaHHOE COSTUHEHNE TIPOBOTHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jlxxoyms—JIeHma. MOIIHOCTh 3IEKTPUIECKOTO TOKA.

DNEKTPOABIDKYINAS CHJIa M BHYTPEHHEE COTIPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma JJis MOTHOH
(3amMKHYTOI1) BrtekTprueckoi nenu. Kopotkoe 3ambikanue.

DNEKTPOHHAS] MPOBOJUMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTH COIMPOTHUBICHUS METAIJIOB OT
TeMIrepatypsl. CBEPXIPOBOIAMOCTD.

OnexTpudeckuil TOk B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.



[HomynpoBogunku. CobcTBeHHAs! M IPUMECHAs IPOBOAUMOCTD TOIYTIPOBOTHUKOB. CBOMCTBA p—n-
nepexoaa. [TomynpoBoAHUKOBBIE MPUOOPEI.

ONEeKTpUYEeCKHil TOK B pPaCTBOpPaxX M pacIuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAS JUCCOIHALIS.
DNEKTPOIIHU3.

OnekTpudeckuii TOK B Tazax. CaMOCTOSTENbHBI M HECAMOCTOSTENBHBIN pa3psia. MosHus.
[Tna3zma.

TexHuueckne ycTpoWCTBA M IPAKTHUECKOE IPUMEHEHHE: aMIIEpMETp, BOJBTMETP, PpeocTarT,
WCTOYHWKH TOKa, 3JIEKTpOHArpeBaTelbHBIE MPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONIPOTHUBJICHUS, BaKyyMHBIH IHOA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA IHOJ,
rajJbBaHUKa.

Lemoncmpayuu

W3mepeHue critbl TOKa M HAIIPSDKEHUS.

3aBUCHMOCTH COTIPOTHBIICHUS IIITHHAPUIECKUX MTPOBOAHUKOB OT JUTHHBI, TUIOMIAJH TIOTIEPEIHOTO
CEUEHUS U MaTepHana.

CwMmeranHOE coeTMHEHHE MTPOBOIHUKOB.

[Ipsimoe M3MepeHue IeKTPOABIKYIIEeH critbl. KOpoTKkoe 3aMblKaHUE TaIbBAHUYECKOTO AIIEMEHTA
1 OlIEHKa BHYTPEHHETO COTMPOTHUBIICHHUS.

3aBUCHMOCTPH COTIPOTHUBIIEHHSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

HckpoBoii pa3ps 1 MpOBOAUMOCTb BO3/1yXa.

OOHOCTOPOHHSSI IPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomol

N3ydeHne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

W3mepeHue a1eKTpoIBUKYIIEH CHIIbI HICTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.

Hab6mnroaenne snekTpoimsa.

MexnpeaMeTHbie CBSI3H

M3ydenne kypca ¢usmku Oa3oBoro ypoBHA B 10 Kjgacce OCymeCTBISIETCS ¢  YIETOM
COJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBA3eH C KypcaMHd MaTeMaTHWKH, OWOJIOTHH, XMUMHHU, Teorpaduu U
TEXHOJIOTHH.

Meoswcnpeomemmuvle nonamus, CBI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO TO3HAHWS: SBIICHHE,
Hay4HBIH (aKT, TUNOTe3a, (QU3MUECKas BeTMYMHA, 3aKOH, Teopus, HaOIIOACHUE, SKCIECPHUMEHT,
MOJIETTMPOBAHNE, MOJIENb, H3MEpPEHHE.

Mamemamuka.: pelmieHHe CHUCTEMbl YpaBHEHWH, JuHeHHas (yHKIWs, napabona, runepOoia, ux
rpadKy B CBOWCTBA, TPUTOHOMETpHUYECKHE (QYHKIUH: CHHYC, KOCHHYC, TAHT'CHC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U X MPOEKITUH HA OCH KOOP/IUHAT, CII0)KEHHE BEKTOPOB.

buonoeus: Mexannueckoe ABIKEHUE B JKUBOW mpupoze, auddysus, ocMoc, TEmIo0OMEH KUBBIX
OpraHn3MOB (BUBI TEIUIOTIEpEAayH, TEIUIOBOE PABHOBECHE ), DIIEKTPHUECKHUE SIBIICHUS B )KUBOH MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHUE BEILECTBA, CTPOECHHUE AaTOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJIIpHAsl Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH W Ta3oB, dJEKTPUUYECKHE CBOICTBa
METAIIJIOB, JIEKTPOJIUTHYECKAs! TUCCOIUAIIVS, TAIbBAHUKA.

Teoepaghus: BIaXHOCTH BO3JyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texuonocus: mpeoOpazoBaHNE IBWKEHWH C WCIOJNB30BAaHMEM MEXaHM3MOB, YYET TpEeHHS B
TeXHHUKE, MOAIINITHUKY, HCII0JIb30BaHNE 3aKOHA COXPAHEHUS MMIIyJbca B TEXHHUKE (pakeTra, BOJOMET M
IpyTHE), NBUTATeNlb BHYTPEHHETO CTOpaHUs, MapoBas TypOwWHa, OBITOBOM XOJOIMIBHUK, KOHAWIIMOHED,
TEXHOJIOTHHU MOIY4YE€HUSI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHCII€ HAHOMAaTEPHaIOB, 1 HAHOTEXHOJIOTHH,
JJIEKTPOCTATHUECKasi —3allUTa, 3a3eMJICHHE JJEKTPONpPHUOOpPOB, KCEPOKC, CTPYHHBIM MpHUHTED,
AJIEKTPOHATPEBATEILHBIE TPHOOPHI, AIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATbBAHHUKA.

11 KUIIACC



Pasznen 4. DiaekTpoaMHAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomazHumHan UHOYKUUA

ITocrosannble MarHuThl. B3auMoneilcTBHME MOCTOAHHBIX MAarHUTOB. MarHutHoe moje. Bektop
MAarHUTHOW HMHIAYKUMU. [IpUHIUN Cynepno3ulMd MAarHUTHBIX Mojie. JIMHMM MarHUTHOM HHIYKLHUU.
Kaptuna nuaMii MArHUTHOW MHIYKIIMU TOJISL TOCTOSTHHBIX MAarHUTOB.

MarsuTHOE noJsie NpoBOJHUKA ¢ TOKOM. KapTuHa JTUHUN MHAYKIMY MarHUTHOTO MOJIA JUIMHHOIO
NPSIMOTO TMPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHMKA, KATYIIKH ¢ TOKOM. OmbeIT DpcTena.
BzaumoaeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amrnepa, €€ MOAyJb U HallpaBJieHUE.

Cuna Jlopenmna, e€ MOAynh W HampaBicHHE. [[BMKEHHE 3apsyKEHHON YacTHIBI B OJHOPOIHOM
MarauTHoM moiie. Pabota cuier Jlopera.

SlBnenne  snmekTpoMarHuTHOM — mHAykuuu.  [loTOK ~ BekTopa  MarHUTHOM  HMHIYKIUH.
DNEKTPOABIDKYINAS CHJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHON HHIyKInnu Dapases.

Buxpesoe snekTpuueckoe mose. DIEKTPOABIKYIIAS CHIIa MHAYKIUU B IPOBOJHUKE, IBIKYIIEMCS
MOCTYyNaTeIbLHO B OJJHOPOIHOM MarHWTHOM IIOJI€.

[IpaBuno Jlenua.

NHIyKTUBHOCTS. SIBICHUE CAMOUHYKITUU. DIEKTPOIBIKYINAS CHUJIa CAMOUHTYKITHH.

OHeprusi MArHUTHOTO TOJISL KATYIIKU C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckre  yCcTpOMCTBA M NPAKTUUYECKOE  IMPUMEHEHHME:  IIOCTOSIHHbIE  MarHUTHI,
3JIEKTPOMATHUTBI, ANIEKTPOABUTATENb, YCKOPUTENIN JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS [1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE PTICKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIuHUM UHIYKIUA MarHUTHOTO MOJIS.

B3aumogeiicTBre NByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIopeHa Ha HOHBI ANEKTPOIUTA.

SIBneHue 2MeKTPOMArHUTHON HHYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JIEKTPOABIDKYIIECH CUIIBI MHIYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TIOTOKA.

SIBrieHre CaMOUHAYKIIHH.

Yuenuyeckuil sxcnepumenm, nabopamoprule pabomul

M3ydenne MarHUTHOTO TIOJISI KATYIIIKH C TOKOM.

HccnenoBanue neiCTBUS NOCTOSSHHOTO MarHUTa HA PaAMKY C TOKOM.

HccnenoBanue sBIeHUS SICKTPOMATHUTHOM UHIYKITUH.

Paznen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpoMaZHUmMHbLE KOJleOaHU

KonebarenbHast cucrema. CBoOOAHBIE MeXxaHWUecKHe KosiebaHus. ['apMoHHMYeckne KojeOaHwsl.
ITepnon, gacrora, amrumatyna u ¢asza kojebanwit. [IpyXKMHHBIN MasTHUK. MaTeMaTHUeCKUil MasTHHK.
YpaBHEeHHe rapMOHUYeCKUX KoJicObanuii. [IpeBpalieHre 3HepTUn Mpu rapMOHHYECKUX KOJICOaHMSIX.

Konebatenpuplli  KOHTYp. CBOOOJHBIC  3JIEKTPOMArHUTHBIC  KOJIcOAHUS B HMICAITBHOM
KoJeOaTeTbHOM KOHType. AHAJOTHS MEXIy MEXaHHYEeCKUMH W AJIEKTPOMATHUTHBIMH KOJICOaHUSMHU.
®dopmysa TomMcoHa. 3aKOH COXpaHEHHS SHEPTHH B UICAIHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxarommx KojeOaHUSIX. BBIHYKIEHHbIE MeXaHHMYeCKhe KoJeOaHMs.
Pesonanc. BeiHy X ICeHHBIC JIEKTPOMArHUTHBIC KOJICOaHMsI.

[lepemennsiii TOK. CHHyCOMAANBHBIA TEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMILTUTYTHOE U IEHCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIIPSIKCHUSL.



Tpanchopmartop. IlpomsBoacTBo, Tepemada M TOTpPeOJIGHWE  DJICKTPHUECKOW  DHEPTHH.
OKOJIOTUYECKHUE PUCKU NPU MPOU3BOACTBE AJIEKTPOIHEeprun. KynbTypa UCIONb30BaHUS 3JIEKTPOIHEPTUU
B ITOBCEHEBHOM KU3HH.

TexHuyeckue yCTpOHCTBA M MNPAKTUUECKOE MPUMEHEHHE: AJIEKTPUYECKHHA 3BOHOK, T'€HEPATOp
MIEPEMEHHOTO TOKA, JTJMHUU JJICKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KOJICOATENBHON CHCTeMBbl (MPYKWHHBIA WM MaTeMaTUYCCKHA
MasITHUK).

Habmonenne 3aTyxaronmx KoieOanui.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHHA.

Habmonenne pesonanca.

CBOOO/THBIC AJIEKTPOMArHUTHBIE KOJICOaHuSI.

OcmmutorpaMMBl (3aBUCHIMOCTH CHJIBI TOKA M HAINPSDKEHUST OT BPEMEHH) JUIS SJIEKTPOMAarHUTHBIX
KOJIeOaHHMIA.

Pesonanc mnpu mnocienoBaTeIbHOM COECOUHEHUM PE3UCTOPA, KATYIIKM WHAYKTHBHOCTU H
KOHJIEHCAaTOpa.

Mogens TMHUM 3JCKTPOINIEePEIaYH.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBHCUMOCTH MEPHOJIa MAIIBIX KOJeOAaHUH rpy3a Ha HUTH OT JUTMHBI HUTH U MAacChl
rpysa.

HccnenoBanue mepeMEHHOTO TOKAa B LIEMU M3 IOCIEAOBATENBHO COCOUHEHHBIX KOHAECHCATOPA,
KaTYIIKA ¥ PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE GONIHbL

Mexanuueckue BOJHBI, ycIOBUs pacmpoctpaHeHus. llepuon. CKOpoOCTh paclpoCTpaHEHUs U
JutrHA BoJHBL. [lomepednslie u mpoaoapHbIe BOJMHBL. MHTEpdepeHtms u audpaknms MeXxaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEKTPOMArHUTHBIE BOJHBL. YCIIOBHS W3JIYYCHHSI DJCKTPOMArHUTHBIX BOJH. B3aumHas
opueHtauusi BektopoB E, B, V B anektpomaruutHod BosiHe. CBOWCTBa 3IEKTPOMATHUTHBIX BOJIH:
OTpakeHue, MpejoMyIeHHe, Hojspu3anus, audpakius, uatepdepenius. CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH.

[Ikana 3MeKTpOMAarHUTHEIX BOJIH. [I[puMeHEeHHE 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUIMIBL paguOCBsI3U U TeNeBUAEHUS. Paguomokanusi.

DIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIeH cpeabl.

TexHuueckne yCTPONCTBA H MPAKTUYCCKOE TNPUMEHEHHE: MY3BIKaJbHBIC WHCTPYMEHTHI,
yIbTPa3BYKOBasl JUArHOCTHUKAa B TEXHUKE W MEIULUHE, pajap, paaHoONpUEMHHK, TEIEBU30pP, aHTCHHA,
tenedon, CBY-meus.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTPAHCHHUE TOTIEPEYHBIX U ITPOJIOIBHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOYHHUK 3BYKa.

Habmonenne oTpaxkeHrs U MPEIOMIICHUS] MEXaHIMYECKHUX BOJIH.

Habmonenue natepdepeHny U Tudpakiiii MEXaHHIECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGuroenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON ¥ YaCTOTOW KOJICOaHU.

HccnenoBanne CBOMCTB 3IEKTPOMATHUTHBIX BOJH: OTPAKEHUE, IPEIOMIICHHE, MOJSpU3aLus,
mudpaxus, nHTephepeHIrs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsimMonuHeiiHOe pacmpocTpaHeHHE CBeTa B OAHOPOIHOH cpene. Jlyu
cBera. ToYeuHbI UICTOYHUK CBETA.

OTtpakeHre cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHUi B TNIOCKOM 3epKalie.



IIpenommenue cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIA IOKA3aTellb IPEIIOMIICHHS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIi Yo MOJIHOTO BHYTPEHHETO OTPasKEHUSL.

Hucnepcus cBera. CnoxHbIi coctaB 6enoro csera. LIser.

Cobwupatomme u paccenBaromye JUH3bL. ToHKas mmH3a. DOKyCHOE pacCTOSHUE M ONTHYECKask CUIIa
ToHKOH nuH3BL. [locTpoeHne n3o0paxeHnil B COOMPAIONINX U pacCceMBaOIMX JUH3ax. DopMyna TOHKOH
JIMH3BL. Y BEIWUEHHE, JaBaeMOoe JTMH30M.

[Ipenens npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BommoBast ontuka. Muatepdepennus cBera. KorepeHTHBIE HCTOYHUKA. Y CIIOBUS HaOIIONCHUS
MakCUMyMOB M MHHHMYMOB B HHTEP(EpPEHIIMOHHOW KapTWHE OT JABYX CHH(a3HBIX KOTEPEHTHBIX
HUCTOYHHUKOB.

Hudpakuus ceera. Judpakinuonnas pemérka. YcloBre HaOMIOIEHUS TIIaBHBIX MAaKCUMYMOB TIpH
MaJICHUY MOHOXPOMATHUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHuueckne yCTpOWCTBA W NPAKTHYECKOE TIPUMEHEHWE: OYKH, Jyma, ¢oToanmapar,
MIPOEKIIMOHHBIA ammapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AW(PaKIHOHHAS pemeTKa,
MOJISIPOU.

Lemoncmpayuu

[IpsmonuHeliHOE pacTIpocTpaHeHHe, OTPAKEHUE U MpesloMiieHre cBeTa. ONTHIeckne IpuOOpPHL.

[Tonnoe BHyTpeHHee oTpaxeHue. Mojenb CBETOBOA.

HccnenoBanne CBONCTB N300payKEHUH B JIMH3AX.

Monenu MUKPOCKOIIA, TEIeCKoa.

Hab6mronenne natepdepeHIny cBeTa.

Hab6monenne qudpaknnm cera.

HaGmonenue aucnepcuu cBeTa.

[Tomydenue criekTpa ¢ TOMOIIBIO TPU3MBIL.

[Toydenue criekTpa ¢ TOMOMIBIO TUGPAKITHOHHON PEIIETKH.

Hab6mnronenne momsipu3aiiuy cBeTa.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

M3mepenne mokaszaress MpeIOMIICHISI CTEKIIA.

WccnenoBanne cBOWCTB M300payKeHUH B JIMH3AX.

HaGmonenue aucnepcun cBeTa.

Pasnes 6. OcHOBBI clIeNMAJBLHON TEOPHHM OTHOCHTEJILHOCTH
I'panunpl  MPUMEHMMOCTH  KJacCHYeCKOW MexaHuku. IlocTynarsl —CHelUalbHOW — TEOPUH
OTHOCHUTEIBHOCTH: MHBApPUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyMe, INPUHIUI OTHOCUTEIbHOCTH
OWHIITEHA.
OTHOCUTENBHOCTE OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILICHHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBs13b MACChI C SHEPTUEU U UMITYJIBCOM PENSITUBUCTCKOM YaCTHUILIBI. DHEPTHUS MOKOSL.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmol KBAHMOGOW ONMUKU

®oronbl. Popmyna [Inanka cBsi3u SHEPTUU (POTOHA C €TO YACTOTOW. DHEPTHSI ¥ UMITYJIbC (POTOHA.

OtkpeiTue u uccienosanue ¢orodddexra. Onbitel A. I'. Cronerosa. 3akonsl (oTtorddekra.
Ypasuenune DitHmTeiHa 111 potodddekra. «KpacHas rpanuma» dporosddexra.

JaBnenwne cBeta. OneiTel I1. H. JIeOenena.

Xumudeckoe JeHCTBUE CBETA.

TexHMueckne ycTpoWCTBa M MPaKTUYECKOe MpuMeHeHne: (POTodIeMeHT, POTONATINK, COTHEUHAS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu



®oTto3ddexT Ha ycTaHOBKE C ITUHKOBOW TNIACTHHOM.

HUccnenoBanue 3akoHOB BHemHero ¢porodddekra.

Cseroaunog.

Conneynas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbeITel Pesepdopna mo paccesamro o -gactwi. llmanerapHas mMonaensb
aroma. [loctynatel bopa. M3nydenue u nornouieHue (GOTOHOB MPU MEPEXOJe aroMa C OJHOTO YPOBHS
SHEPTHUH Ha Apyroi. Bumsl criektpoB. CIieKTp ypOBHEH SHEPTHH aTOMa BOJIOPOIA.

BonnoBseie cBoiicTBa yactuil. Bonns! ne bpoiins. KopmyckynspHo-BOJTHOBOH yalu3M.

CroHTaHHOE U BBIHYKJEHHOE H3JTy4eHHE.

TexHn4eckne ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIM aHanu3 (CHEKTPOCKOI),
Ja3ep, KBaHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue IJIMHBI BOJIHBI J1a3€pa.

Habnronenue nmuHeHyaThIX CIIEKTPOB U3JIyYCHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomoi

HaGmonenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JIOKa3bIBAIOIIME CIIOKHOCTh CTpoeHHs sapa. OTKPBITHE pPaJdOaKTHBHOCTH.
Omneitel Pezepdopaa mo ompezeneHuio cocTaBa pagroakTHBHOTO u3nmydenus. CBolicTBa anbda-, Oera-,
raMMa-u3y4eHus. BiusHue paiuoakTHBHOCTH Ha KHUBbIE OPTaHU3MBI.

OTkpeiTHe poTOHA W HeliTpoHa. Hykionnas mozens siapa ['elizenOepra—lBanenko. 3apsia siapa.
MaccoBoe uucio siapa. M30Tornsl.

Anbga-pacniag. DJEKTPOHHBIN M MO3UTPOHHBIM Oera-pacman. [amma-msziyuenuwe. 3akoH
PaAMOaKTUBHOTO pacraja.

OHeprus CBsI3U HYKJIOHOB B spe. SnepHsie cunbl. Jedekt Maccsl siapa.

SnepHble peakiyu. JleleHUe U CUHTES SIIED.

Anepusiit peaxtop. Tepmosinepuslii cuHTe3. [IpoOieMbl ¥ TIEPCNEKTUBH SAEPHON SHEPTETHKH.
OKOJIOrMYEeCKUE ACTIEKThI AEPHOM SHEPTeTUKH.

OnemeHTapHbIE YacTUIE. OTKPBITHE TIO3UTPOHA.

Mertonbl HaOMIOACHUS U PETUCTPALIUH FIEMEHTAPHBIX YACTHUII.

®dyHpaMeHTaIbHbIC B3aUMOACHCTBUSA. ENMHCTBO (hU3MUecKOi KapTHHBI MUpA.

TexHn4eckne yCTpOHCTBa M MPaKTHYECKOEe NIPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, saepHblil
peakTop, aToMHast GoMOa.

Jlemoncmpayuu

CuéTunK HOHM3HUPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomol

HccnenoBanne TpekoB yacTull (110 TOTOBBIM OTOTpadusIM).

Pa3nen 8. DemMeHTHI acCTPOHOMHIHU U ACTPOPU3NKH

Orarbel pa3BuUTHS actpoHoMuH. [IpuKiIagHOe M MUPOBO33PEHUECKOE 3HAYCHUE ACTPOHOMIH.

Bun 3Bé3nH0TO HeOa. Co3Be3nus, ApKHe 3BE3/IbI, IDTAHETHI, UX BUAVMOE JIBIKCHHE.

ConHevHas cucrtema.

Connne. ConHeyHasi akTUBHOCTh. Vctounuk sHeprun CoiHua v 3BE34. 3BE3IbI, X OCHOBHBIC
XapaKTEepUCTUKHU. JMmarpaMma  «CIEKTpaJbHBI  KJIacC —  CBETUMOCTBY. 3BE3ABI  TJIaBHOMU
MOCIIEIOBATENFHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTbY» IS 3BE3] TJIABHOW MMOCIEI0BATEIHHOCTH.
Buytpennee crpoenue 3B&31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Botonuu CollHLA U
3BE3]1. DTaIbI )KU3HU 3BE3]I.



Mneunsiii Ilyte — Hama Ianmaktuka. ITonoxenne u aBwxeHue Connuna B [Mamaktuke. Tumnsl
rajakTuk. PaguoranakTuku u kBa3apsl. UEpHBIC ABIPHI B SAPAX rajJakTUK.

Bcenennas. Pacmimpenune Bcenennoil. 3akon Xa0O6sa. Pasderanue ranaktuk. Teopust Bonbmioro
B3pbIBa. PenmukToBOE M3ydeHue.

Macinrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnpie mpoOieMbl acTpOHOMUH.

Yuenuueckue nabarooenus

Habmonernst HEBOOPY)KEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX TMPHUIIOKEHHUHA IS
OTIpeleNIeHNs MTOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
NOJTylIapus U sipKue 3BE3/IbI.

Hab6monenus B Teneckon Jlynsl, mianer, Mneanoro [lyTu.

Oo0o0maromee NOBTOPeHUE

Pons pu3ukm W acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHUYECKOH, COIMAIBHON M ITHIECKOM
cdepax AeATETLHOCTH YEJI0BEKa, POJIb K MECTO (PM3MKH U aCTPOHOMHUH B COBPEMEHHOI HAayYHOH KapTHHE
MHpa, PoJib GU3HUIECKOH Teopur B (GOPMHUPOBAHUH TIPEIICTABICHUHN 0 PU3NIECKOI KapTHHE MHpa, MECTO
(hu3nyeckoll KapTHHBI MHpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHHNA O
IpHUpoJIe.

Me:knpeaMeTHbIE CBA3M

Uzyuenne xypca ¢usukun 0OazoBoro ypoBHs B 11 Kkijacce ocylecTBisieTcsi € y4€TOM
COJIepKaTeNTbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHWKW, OWOJIOTWH, XMUMHH, Teorpaduu U
TEXHOJIOTHH.

Meoicnpeomemuvie noHamus, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO MO3HAHUSA: SBICHHE,
Hay4yHbI (hakT, THIOTe3a, (U3MYecKas BeNWYWHA, 3aKOH, Teopws, HaONMIOAeHWe, SKCIEpHUMEHT,
MOJIETTMPOBaHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka. pelieHNe CUCTEMBI YpaBHEHUH, TPUTOHOMETpHUYecKkre (GyHKIMH: CHHYC, KOCHHYC,
TAQHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M MX MPOEKIHU Ha OCH
KOOpJMHAT, CII0)KEHHWE BEKTOPOB, MPOW3BOJHBIE 3JEMEHTapHbIX (YHKIWI, NPU3HAKH TOHO0OUS
TPEYTOJBHUKOB, OTIPeNIeeHNe TUIOIAAN TUIOCKUX PUTyp U 00bEMa Tel.

bBuonoeus: snekTpuueckue SBICHUS B JKMBOW TNpPHUpOJE, KoJjeOaTenbHble IBIDKEHHS B KHBOM
MIPUPOJIe, ONITHUECKHUE SIBIICHUS B )KUBOH MPHUPOJIE, TEUCTBUE PalUaIlii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPIBIX TeN, MEXaHHU3MBI
00pa3oBaHUS KPUCTAUTHIECKOMN PEMETKH, CIICKTPATBHBIN aHAIN3.

leoepagpua: marHuTHBIE TOMIOCA 3€MIIH, 3aJIEKH MAarHUTHBIX pyn, (OTochEMKa 3eMHOU
MTOBEPXHOCTH, MPEICKa3aHNE 3EMIICTPSICEHUII.

Texunonocus: ITWUHUM DIEKTporiepenad, TEHepaTop TMEePEeMEHHOTO TOKa, »JJIEKTPOJIBHUTATENb,
WHAYKIIMOHHAS Te€4b, pajaap, paauonpuéMHUK, TEICBU30p, aHTeHHa, tenedon, CBY-meus,
MTPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEYHAs Oarapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHoro npeamera «Puszuka» Ha ypoBHE cpedHero odmiero odpaszosanus (0a30BBIN
YPOBEHB) JOJHKHO 00ECIICUUTh JOCTH)KEHHUE CIIEIYIONNX JHYHOCTHBIX, METAPEAMETHBIX U MPEeIMETHBIX
00pa30oBaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHs YyueOHoro mnpeamera «®dusnka» [OOIDKHBI OTpa)kaTh
TOTOBHOCTH M CTIOCOOHOCTH OOYJAFOIINXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITHEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpHEHTalUi, TMO3UTHUBHBIX BHYTPEHHHX  YyOeXAeHHil,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCHHCKOro OOIIecTBa, paclIMpeHHe >KU3HEHHOTO
ONbITA U OMbITA JAEATEIBHOCTH B MPOLECCE pealu3aldyd OCHOBHBIX HANpPaBJICHUI BOCIHUTATEIBHOU
JeSITEIbHOCTH, B TOM YHUCIIE B YacTH:

1) rpa:k1aHCKOT0 BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOH MO3MLMHU OOYdYaroIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUHCKOTO OOIIECTBa;

MIPUHATHE TPAJAUIMOHHBIX 00IeUeI0OBEYeCKIX TYMaHHCTHIECKHUX U IEMOKPATHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HMHTEpecax TIPakIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTENbHON OpraHu3allii;

yYMEHHUE B3aHMOJEHCTBOBATH C COLMAIBHBIMU MHCTHUTYTaMH B COOTBETCTBHHU C UX (PYHKIHMAMH U
Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHHUTapHOM U BOJIOHTEPCKON EATENHHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh POCCUHCKOM TPayKTAHCKOH HIIEHTHYHOCTH, TATPHOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM POCCUHCKHX YYEHBIX B
00yacTy PU3NKHU ¥ TCXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THYECKOTO TTOBEICHHS,

CHOCOOHOCTh OIICHMBAaTh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHUCJIE B JIEATEILHOCTH YYEHOTO;

OCO3HaHHe JUYHOTO BKJIaJa B IIOCTPOCHNE YCTOMINBOTO OYIyIIero;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIHOYAs ACTETUKY HAYyYHOTO TBOPYECTBA, IPHUCYLIETO
(husnyeckoi HayKe;

5) TpynoBoro BocnuTaHus:

WHTEpEC K pasIuuHbIM cepam NpodeccHOHATBHON NesSTENbHOCTH, B TOM YHWCIE CBS3aHHBIM C
(U3UKOI M TEXHUKOH, YMEHUE COBEpIIATh OCO3HAHHBIN BBEIOOp Oyaymieil nmpodeccun M pearn3oBhIBATh
COOCTBEHHBIE JKU3HEHHBIE TUTaHHI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHUIO W CaM000pa3oBaHUIO B oOmacTu (U3UKK Ha
MPOTSYKEHUHU BCEH )KU3HU;

6) 3K0JI0rMYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh  IKOJIOTUYECKOW  KYJIbTYphl,  OCO3HAaHHE  TJ00AJIbHOTO  XapakTepa
9KOJIOTHYECKUX TIPOOIIEM;

IJJAHUPOBAHUE U OCYUIECTBIICHHME JACUCTBUI B OKpYy)KalolEd Cpelie Ha OCHOBE 3HAHHUA IeJiel
YCTOWYMBOT'O Pa3BUTHS YEIIOBEUECTBA;

pacIIUpeHUe OIbITa JAEATEIbHOCTH SKOJIOTMYECKONM HANpaBIEHHOCTH Ha OCHOBE HMEIOIIHMXCS
3HaHUH 10 PU3NKE;

7) HEHHOCTH HAYYHOTO NMO3HAHUS:



chopMHUPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
(u3ngecKoil HayKy;

OCO3HAHHE IIEHHOCTH HAyYHOW JESITeNbHOCTH, TOTOBHOCTh B TIPOLECCe H3YYCHHs (DU3UKH
OCYILECTBIIATh MPOSKTHYIO U MCCIICA0BATEIBCKYIO IeATEIbHOCTh HHANBUIYAIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/IbHBbIE YHUBEPCAJILHBIE YYeOHbIE A€l CTBHSA
ba3oBble jioruyeckue JeiCTBUS:

CaMOCTOSITENEHO (HOPMYJIHPOBATh U aKTYyaJIU3UPOBATh NPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpE/IETIATH 1ENH AesITeTFHOCTH, 32/1aBaTh ITapaMeTPhl U KPUTEPUH UX TOCTHIKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3UYCCKUX SIBIICHUSX;

pa3palaThiBaTh IJIAH pELICHHS MHPOOJeMbl ¢ Y4ETOM aHalM3a HMMEIONIUXCS MaTepPHabHBIX U
HEMaTepHAILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATCILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCIEACTBHUH IeSTEILHOCTH;

KOOPJIMHUPOBAaTh W  BBINOJHATH PabOTy B  YCJIOBUSX pEajbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

Pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUN )KU3HEHHBIX TPOOJIEM.

Ba3zoBble uccienoBaTeaIbCKHe AeiiCTBHA:

BIIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHITHSAMHA U METOIaMHU (PU3NIECKON HAYKH;

BJIAJICTh HABBIKAMH Y4€OHO-HCCIIEC0BATEIBCKON U MPOSKTHOM JEATEILHOCTH B 00JacTu (DU3UKH,
CHOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIIeHUs 3a1aq (U3NIECKOTro
COJIeprKaHus, TPUMEHEHHUIO Pa3JIUYHBIX METOJIOB ITO3HAHHUS;

BJIQJICTh BHAAMU JIEATCIBHOCTH [0 IMOJYYECHHIO HOBOTO 3HAHHS, €ro HHTEPIIPETallny,
MpeoOpa3oBaHUI0 U TPUMEHCHHIO B Pa3JIMYHBIX Y4YEOHBIX CUTYallUsX, B TOM YHUCIE MPH CO3JaHHH
y4eOHBIX TPOEKTOB B 00JIACTH (DU3KKH;

BBISIBJISITh TIPUYUHHO-CIIEACTBEHHBIE CBS3M W aKTyalHM3UpOBaTh 3a/1ady, BBIIBUTATH THUIIOTE3Y €&
pelIeHusl, HAXOJUTh APTYMEHTHI JJIs JIOKA3aTelbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh HapaMeTpbl U
KpUTEPUU pEIICHNUS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJIC PEHICHUS 33Jlaud Pe3yJIbTaThl, KPUTHUYSCKH OLEHUBATh HMX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHUSX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 33/la4 B 00pa30BaTEIbHON JIEATENLHOCTH, B TOM YHUCIIS
MIPU U3Y4YEeHUH (DUBHKH;

JIaBaTh OIICHKY HOBBIM CHTYallHSM, OIIEHUBATH PHOOPETEHHBIHN OIIBIT;

YMETb NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B IPAKTHYECKYIO 00JaCTh KU3HEACATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIAraTh OPUTUHAIBHBIC ITOIX0JIbI U PEIICHUS;

CTaBUTh MTPOOJIEMBI U 331a4H, IOMYCKAIOIINE ATbTCPHATUBHBIC PEIICHHMSI.

Pa6oTta c nundopmanueii:

BJIAJICTh HABBIKAMH TMOJYYCHUs WH(OPMAIUHU (PU3UYECKOTO COACPIKAHUS U3 MCTOYHUKOB Pa3HBIX
THUTIOB, CaMOCTOSITENIFHO OCYIIECTBISATH TOWCK, AaHalu3, CHUCTEMAaTH3allMi0 W HHTEPIPETALNIO
“HGOPMAITUH PA3IMIHBIX BHIOB U (hOPM MPEICTABICHMUS,

OIIEHUBATh IOCTOBEPHOCTH HWH(OPMAITUH;

WCTOJB30BaTh CPEACTBA HH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pPEIICHUH
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 3a1ad C CoOJroJeHHeM TpeOoBaHMI
SPrOHOMUKH, TEXHUKH OE30IMACHOCTH, THTHEHBI, pecypcocOepexeHrs, MPaBOBBIX M ITHYECKHUX HOPM,
HOPM UH(pOPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3WYECKOTO COJAEPXKaHUS B PA3NUYHBIX (popMarax ¢ yd€TOM Ha3HAYEHUS
“HGOPMAITUH U TIENIEBOM ayTUTOPUH, BEIOUpasi ONTHUMAIbHYIO (DOpPMY MPEICTABICHUS U BH3yaTU3allHH.



KoMMyHHKaTHBHBIe YyHUBEpcaJIbHbIe y4eOHbIe eliCTBUA:

OCYIIECTBIIATH OOIIEeHNE Ha YPOKax (PU3UKU U BO BHE-YPOUHOH EATENFHOCTH;

pacmo3HaBaTh NPEANOCHUIKH KOH(PIMKTHBIX CUTYAIH U CMSTYaTh KOH(IIMKTEI,

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM S3BIKOBBIX CPE/ICTB;

ITOHUMATh W UCIIOJIb30BaTh MPEUMYIIIECTBa KOMaHHOW U MHANBUYaJIbHON paOOTHI;

BBIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JEMCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)JI0TO YJIeHa KOJJICKTHBA,

IPUHUMATD LIEJM COBMECTHOM JeSTeNbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH JEHCTBUS 1O €€
TMOCTM)KEHUIO: COCTaBIIAITh IUTaH JEWCTBHHA, paclpeneysiTh PO C Yy4ETOM MHEHHH YYaCTHUKOB,
00CyXIaTb Pe3yJIbTaTbl COBMECTHOM pabOTHI;

OIIEHMBATh KAa4yeCTBO CBOETO BKJAJa W KaKJOTO yYacTHHKA KOMaHIbl B OOIIM pe3ynbTaT MO
pa3zpaboTaHHBIM KPUTEPHUIM;

npe/ularaTb HOBBIE TMPOEKTHI, OIIGHWBAaTh WJAE€M C TIO3MLIMHM HOBHM3HBL, OPUIHHAJIBHOCTH,
MIPAKTHYECKON 3HAYUMOCTH;

OCYILIECTBIATh TO3UTHBHOE CTPAaTErHYecKoe TOBEJAEHHE B pa3IMYHBIX CUTYalUsX, MPOSIBISATH
TBOPYECTBO U BOOOpakeHNE, OBITh HHUITNATHBHBIM.

PerynsiTuBHbBIEC YHHBepcaJIbHbIE YieOHbIe AeiicTBUSA
Camoopranuszanus:

CaMOCTOATENbHO OCYIIECTBIATh IIO3HABATEIBHYIO JEATENIFHOCTh B O0macTd GU3HKH |
ACTPOHOMWUHM, BEISBIIATH MPOOJIEMBI, CTABUTH M (JOPMYIHPOBATH COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITEIHHO COCTaBIIAATh IUIAH PEIICHUsS pacd€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKONH paOOThI C YIETOM WMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
NPEATNIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacIIUpsTh PaMKH Y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHH;

JIeIaTh OCO3HAHHBINA BEIOODP, apTyMEHTHPOBATE €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHHMIO M TPOSIBIICHUIO JPYAUIMH B 007acTH (U3UKH, MOCTOSHHO
MTOBBIIIATE CBOW 00pa30BaTENbHBIN U KYIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIH HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBbI B JE€ATEIbHOCTb, OLIEHHUBATH
COOTBETCTBHE PE3YJIHTATOB LEIISIM;

BJIQJICTh HABBIKAMU I[I03HABATEIbHOW pPEe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBUN H
MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCTIOJB30BaTh MPUEMBI pe(JICKCHH JJIs1 OIICHKH CUTYAIUH, BEIOOPA BEPHOTO PEUICHUS;

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIEHUS IO UX CHUKEHHUIO;

NPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX MPU aHATHU3E PE3YJIbTaTOB ACATEILHOCTH;

MIPUHAMATH ce0s1, TOHNMAast CBOM HEJOCTATKH M TOCTOMHCTBA;

NPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX IMPU aHATIHU3E PE3YyJIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OITHOKH.

B mpomecce moctmxeHMsI TMIHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBI TI0 (PH3HUKE /IS YPOBHSA
cpenHero ooOmero o0Opa3oBaHUs Y OOYYarOIIUXCS COBEPIICHCTBYETCS 3MOIMOHANBHBIN WHTEIUICKT,
MIpEIOoaraloni chOpMHPOBAHHOCTE!

CaMOCO3HAHHUS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBLHOE COCTOSIHHE, BUICThH
HaIpaBJICHISI Pa3BUTHS COOCTBEHHOM 3MOIIMOHALHOM Cepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHHMATh OTBETCTBEHHOCTb 3a
CBOE MOBECHKE, CIIOCOOHOCTD aIaliTUPOBATHCS K SMOIIMOHAILHBIM M3MEHEHHUSAM M MPOSBIISATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOMICH CTpeMIICHHE K JOCTHKEHHUIO LEIH U YCIeXy, ONTHMH3M,
WHULIMATUBHOCTH, YMEHHUE ACHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MTOHUMATh 3MOIMOHAIILHOE COCTOSHUE IPYIHX, YUUTHIBAThH
€ro TPY OCYIIECTBICHUH OOIIEHMsI, CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKHUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMH JIFOJIbMU,
3a00THTHCS, IPOSIBIIAITH HHTEPEC U Pa3peIIaTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenust B 10 kiacce npeMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpasKaTh
c(hOpMHUPOBAHHOCTH ¥ OOYJAFOIINXCST YMCHHIA:

JEeMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHON Hay4YH Ol
KapTHUHBI MHUpa, B PAa3BUTHH COBPEMEHHOW TEXHWKH M TEXHOJOTHA, B TNPAKTHUYECKOH AEATEIHHOCTH
JIIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YyYCHHBIX (U3UYECKUX MOJIeNeii: MarepuaibHas TO4Ka,
VWHEepUUaNbHAs CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TENO, WICalbHBIN ra3, MOJIEIU CTPOCHHS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEN, TOUCUHBIN dIEKTPUUECKHU 3apsill TIPH pellieHnH PU3HIECKHX 3a1a4;

pacrmo3HaBaTh (QU3UUECKUE SBICHUS (IIPOIECCH) M OOBICHATh X Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpUM CTPOECHUS BEIIECTBA W DJIEKTPOJUHAMUKH: PaBHOMEPHOE U
PaBHOYCKOpEHHOE NPSMOJIMHEHHOE IBM)XEHHE, CBOOOJHOE MajeHHe Tell, ABMKEHHE 10 OKPY)KHOCTH,
WHEpUs, B3auMoAeHcTBUE Tel, nuddy3usi, OpOYHOBCKOE JBIKEHHE, CTPOSHHE JKUIKOCTEH W TBEPIBIX
TeN, M3MEHeHHe o0BbéMa Tel Mpu HarpeBaHUH (OXJIAXKICHHWH), TEIUIOBOE paBHOBECHE, HCIapeHHe,
KOHJICHCALUs, TUIaBJICHHUE, KPUCTANIN3allsl, KUIIEHUE, BIaXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a
IIpY €r0 HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXy MapaMeTpaMu COCTOSHUSA Ta3a B M30Mpolleccax,
3JIEKTPU3aLUs TEJ, B3aUMOJICHCTBHE 3apsI0B;

OTNMCHIBAaTh MEXaHUYECKOE IBIKEHHE, HMCIONBb3ys (pu3ndeckue BENWYMHBI: KOOpAWHATA, MYTh,
IIEPEMEILEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cujla, HUMILyJIbC Tejla, KUHETUYECKas 3Heprus,
MIOTEHI[MAIbHAS YHEPTHUs, MeXaHUJecKass paboTa, MeXaHHYecKas MOIIHOCTB; MPH OMHCAHWUU MPABHILHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W EJUHULBI, HAXOIUTh
(hopMyITBI, CBSA3ZBIBAIOIINE JAHHYIO (PM3UYECKYIO BETHYUHY C IPYTHMH BEJIHYNHAMH,

OIMCHIBATh M3yYEHHbIC TEIJIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBICHHMS, MCIONB3yd (hHU3NUEeCKue
BEJIMYMHBL: JABJICHUE Ta3a, TEMIEpaTypa, CPEAHSS KHHETHYEeCKas SHEPrus XaOTHYECKOTO ABIKEHHS
MOJIEKYJI, CPEIHEKBaIpaTUIHasi CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padboTa
raza, K03QQUIHEHT MoJIe3HOTO ACHCTBUS TEIJIOBOTO JBUTATENS; MPU OMMCAHUU MPABHILHO TPaKTOBAThH
(hM3UYECKUII CMBICI HCIIONB3YEMBIX BEIWYWH, WX OOO3HAueHHS W EIWHUIBI, HaXOAWTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (QH3MUYECKYIO BETUUNHY C JPYTUMH BEIUYHHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U DJIEKTPUYECKUE SIBJICHUS
(mpoueccel), HCMONB3YSd (U3MYECKUE BEJIWYMHBL DIEKTPUUSCKHNA 3apsif, JJICKTPUYECKOe ToJe,
HanpsHKEHHOCTD T0JIs, TOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; MpPHU OMHCAHUHM IPaBHWIBHO TPAKTOBATh
(bM3UYEeCcKUii CMBICT HCIOJB3YEMBIX BEIMYWH, WX OOO3HAYEHWS W EJWHUIBL, yKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIINE NAHHYIO QH3MUYECKYIO BETUUUHY C JPYTUMH BETHIMHAMM;

aHAIM3UPOBaTh (PH3MUECKHE MPOLIECCH U SBICHHUS, UCIIONB3Ys (PU3NIECKIe 3aKOHBI H TPUHIUIIBL:
3akoH BcemupHoro Tsarorenus, [, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI MEXaHUUYECKON 3HEPTHUH,
3aKOH COXPaHEHHs HMITYJbCa, NMPUHLUII CYNEpPIO3ULUU CWI, NPUHUUI PABHOIPABUS HHEPLHMAIbHBIX
CHCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BELIECTBA, T'a30BBIE 3aKOHBI, CBA3b
CpeqHel KMHEeTHYECKOH YHEPrHH TEMJIOBOTO JBIKEHHS MOJIEKYJ C aOCONIOTHOM TeMIepaTypoi, mepBhIi
3aKOH TEPMOJUHAMUKY, 3aKOH COXPAHEHUS DJIEKTPUUECKOr0 3apsiaa, 3aKkoH KynoHa, nmpu 3TOM pa3auyarthb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHWE W YCIOBHs (TpaHULbl, 001acTH)
MIPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPHUHIMIEI JEHCTBHS MAIIWH, NPHUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nu4aTh yCIoBHs MX 0€30MacHOTO UCIIOJIB30BAHUS B IOBCEAHEBHON JKHU3HHU;

BBINIOJTHATh  OKCIIEPUMEHTHI TI0 UCCJIENOBAHUIO (H3MUYECKUX SBICHHA W TMPOIECCOB C
WCTIOJH30BAaHUEM TNPSMBIX M KOCBEHHBIX HM3MEpPEHHH, MpU 3TOM (OpMYyITHUPOBATh MpoOieMy/3agaqy H
TUIIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOTO 000pYAOBaHHUS, TPOBOIUTH
OTIBIT U (hOPMYITUPOBATH BHIBOHI;

OCYIIECTBIIATh TpPsIMbIE M KOCBEHHbIC U3MEPEeHUs (U3WYCCKUX BEIMYUH, MPH ITOM BHIOWPATh
ONTHMAITBHBIA CMOCOO W3MEpPEHWsT W WCIOJB30BaTh H3BECTHBIE METONBI OICHKH IOTPENIHOCTEN
M3MEpEHNH;

UCCTIEIOBAaTh 3aBHCUMOCTH MEXAY (QH3MYECKMMU BEIUYMHAMH C HCIIOJIB30BAHUEM IPSIMBIX
M3MEPEeHHM, IPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJIbTATHI MOJIYIEHHONW 3aBUCHMOCTH
(hM3MYECKUX BEIUYHMH B BHJIE TaOJIHUIl U TPa(UKOB, JEIaTh BEIBOJBI 110 PE3yJIbTATaM UCCIICIOBAHUS;

coOJoaTh MpaBuia 0€30TacHOTO TPyda MpH TPOBEIACHWHM HCCICIOBAHUNA B paMKax y4eOHOTO
9KCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM UM MPOEKTHOM JAEATENBHOCTH C  HCIOJB30BaHUEM
M3MEPUTEIHHBIX YCTPOUCTB M Ja00OPaTOPHOTO 000PYIOBAHNS;

pemiath pacyéTHhIC 3a/layd C SBHO 33JaHHOW (PH3MYECKON MOJENbI0, MCTIONB3Yysl (QU3NIECcKue
3aKOHBI W MPUHIMIIEI, HA OCHOBE aHAJIHM3a YCIIOBHS 3a/la4yd BHIOUPATh (U3UUECKYI0O MOEIb, BBHIACIATH
(hm3nyeckre BeTMUUHBI U (OPMYITBI, HEOOXOIUMBIE IJIs €€ PEIIeHus], MPOBOAUTE PACUETH M OIEHUBATH
PEaIbHOCTh MOJYYSHHOTO 3HAYCHUS (PU3NYECKON BEJIIMUHHBL,

pemaTte KadyecTBEHHBIC 3a7aud: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEYUBYIO IEMOYKY
paccyXIIeHu ¢ OTIopol Ha M3YYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SBICHHS;

UCIIONIb30BATh TPH PEHICHUH YYeOHBIX 3a/1a4 COBpeMEHHble WH()OPMAIIMOHHBIC TEXHOJOTUH IS
[OWCKA, CTPYKTYPUPOBAHHs, WHTEPIPETAllMd H TPEACTaBICHUS Y4YeOHOW W HAYYHO-IOMYIISIPHON
WHQOPMALINH, MOJYYEHHOH W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIU3UPOBATH MOJIYYaEeMYyIO
HH()OPMAITHIO;

MIPUBOJIUTH MPHUMEPHI BKIIAJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TIPOLIECCOB OKPYKAFOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTOJh30BaTh TEOPETUYECKHE 3HaHWA 10 (PHU3WKEe B TOBCEIHEBHOW JXWU3HU I OOECIICYCHHS
0e30macHOCTH TpU OOpalleHHd ¢ TPHOOpaMU M TEXHUYECKUMH YCTPOHCTBaMH, ISl COXpPaHEHUS
3I0POBBS M COOIIOZCHUST HOPM 3KOJIOTHYECKOTO TIOBEJICHHS B OKPYKAIOIIEH cpere;

paboTath B TPYIIE C BBITOJHEHHUEM pPa3IUYHBIX COLMANBHBIX POJCH, IUIAHUPOBaTh pPaboTy
TPYNIBI, PAllMOHAIBHO pacTpeAessaTh OO0sM3aHHOCTH W IUIAHWPOBATH JAESATEIHHOCTh B HECTAaHIAapPTHBIX
CUTYyAIIUsIX, aJICKBATHO OIIEHUBATh BKJIAJ KaXIOTO M3 YYACTHUKOB TPYIIILI B PEIICHUE PaccMaTpUBaeMOit
poOIEMEI.

K xonmy oOyuenus B 11 kiaacce mpeaqMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHEI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATH Ha MPHUMEpax PoJib U MecTO (PU3UKH B (POPMHPOBAHUN COBPEMEHHOW HAyYHOU
KapTUHBI MHUpa, B Pa3BUTHH COBPEMCHHOW TEXHHKH M TEXHOJOTHA, B TMPAKTHYECKOH JCATEIBHOCTH
JIFO/IEH, IIETTOCTHOCTD U €TMHCTBO (PM3UUECKON KapTHHBI MHDA;

YYUTBHIBATh TPAHUIBI IPUMEHEHUS! M3YYCHHBIX (PH3MUECKUX MOJENEH: TOUSUHBIA JICKTPUISCKHUH
3aps, Jyd CBETa, TOYCYHBIH MCTOYHHK CBETa, sJepHas MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO
siIpa MpH pelieHnH (PU3MIECKUX 3a/1ad;

pacrno3HaBaTh (U3MYECKHE sBJICHHS (IPOIECCH) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JMEKTPONMHAMHUKN W KBAHTOBOW (DM3WKH: DJIEKTpUYecKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS WHIYKITUS,
JIeiCTBE MAarHUTHOTO TMOJsI Ha TNPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsj], 3JEKTPOMAarHUTHEIC
KojeOaHWsI ¥ BOJHBI, TNPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHE,
unTepdepenHyst, Audpakiys W MOJSpHU3alUsl CBeTa, AHMCHEpPCHsl cBeTa, (OTOdIEKTpHUecKuid 3dekTt
(boTtoddhdexT), cBeTOBOE HaBICHHWE, BO3HHKHOBECHHWE JHMHEHYATOrO CIIEKTpa aroMa BOJOPO.aA,
€CTECTBEHHAsl U MICKYCCTBEHHAs PaJHOaKTHBHOCTD;



ONMCHIBATh M3yYEHHBIE CBOWCTBa BemlecTBa (DIEKTPUYECKHE, MArHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO TIPOBOIUMOCTD PA3JIMYHBIX CPEJT) U DIICKTPOMArHUTHBIC SBICHHS (IIPOIECCHI), UCTIONB3YS
(u3nUecKue BEIMYMHBL: AIEKTPHUYECKUN 3apsijl, CHUIIa TOKA, SJEKTPUUECKOE HANPSHKEHUE, SJIEKTPHUECKOe
COTIPOTHUBJICHHE, PA3HOCTh TIOTEHIINAJIOB, JIEKTPOABIDKYIIAS CHila, padoTa TOKa, HHAYKIIMS MarHUTHOTO
I10JId1, CHujia AMnepa, CHJia HopeHua, UHAYKTUBHOCTH KaTyIIKW, SOHEPTHUA SJICKTPUICCKOTO U MAarHUTHOI'O
mmoJiell, Mmepuoj; M 4YacToTa KoilebaHWH B KojeOaTembHOM KOHTYpE, 3apsA] M cWjia TOKa B IIpoliecce
rapMOHHYECKUX JICKTPOMArHUTHBIX KOJeOaHU, (JOKYCHOE PACCTOSHUE U ONTHUYECKask CHUJIA JIMH3BI, [IPH
OTMCAaHWH TIPABWIILHO TPAKTOBATh (YM3WUECKUI CMBICT HCIONB3YEMBIX BEIWYHH, WX OOO3HAYEHHS W
€IMHUIBI, YKa3blBaTh (OPMYJNBI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIWYMHY C JPYTHUMH
BCIIMYNHAMMH,

OTMCHIBATh W3YYCHHBIC KBAHTOBBIC SBICHHUS W TPOIECCHI, HCIMOIB3ys (U3NYECKHE BEITMYWHBI:
CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA, SHEPTUs U UMITYJIBC POTOHA, TICPUO]T
MOJTypacmasia, YHEPTHs CBSI3W aTOMHBIX Sep, P OMMMCAHNH MPABMIIBHO TPAKTOBATh (YH3WUECKHIA CMBICIT
WCTIOJb3YEMbIX BEIUYMH, MX OOO3HAYECHHWS W SIWHUIIBI, YKa3biBaTh (DOPMYIBI, CBSI3BIBAIOIIUE NAHHYIO
(hm3ryecKylo BEMMUNHY C IPYTUMH BETMINHAMH, BEIYHCIIIT 3HaUeHHE (DU3MUECKON BETMUNHBL;

aHAIM3UPOBaTh (PH3MUYECKUE MPOILECCH U SBIICHHS, UCIIONB3Ys (PU3NIECKHE 3aKOHBI H TPUHIUIIBL:
3akoH OMa, 3aKOHBI MOCIECAOBATEIBHOTO M MapaJUIETBHOTO COSITUHEHHs MPOBOJHUKOB, 3aKOH JIKOyIsi—
Jlenma, 3aK0H 3JEKTPOMArHUTHON MHAYKIWH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHEHUs CBETa, 3aKOHBI
OTPaXCHUS CBETAa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHUe OiiHmTelHa s (oTtodddekra, 3aKoH
COXpaHEHUs HEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHs 3JEKTPUIECKOTO 3apsaa, 3aKOH
COXpaHEHHs] MacCOBOTO YHCIa, OCTyNaThl bopa, 3aKk0H palnoaKTHBHOTO pacmaja, Mpu 3TOM pa3invarb
CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €[0 MaTeMaTUYECKOE BBIPAKCHUE M YCJIOBHS (TPaHUIIBI, 0OJIACTH)
MIPUMEHUMOCTH;

OMpEACIATL HANPaBJICHUC BEKTOpAa HMHAYKIIMA MAarHuTHOrO IOJIsI IMPOBOJHHUKA C TOKOM, CHIIbL
Awmmnepa u cuibl JlopeHiia;

CTPOUTH U ONMCHIBATH N300paKEHUE, CO3/1aBaEMOE IDIOCKUM 3€PKAIIOM, TOHKOU JIMH30H;

BBINIOJIHATE  OKCIIEPUMCHTBI IO HCCIIEAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBIICHUM H ImpoueccoB C
WCTIOJH30BAaHUEM MPSMBIX W KOCBEHHBIX HM3MEpPEHH: MpU ATOM (OPMYyITHUPOBATh MpoOieMy/3agaqy H
TUIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUsI, TPOBOIUTH
OTIBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATh MpPSIMbIE W KOCBEHHBIC U3MEPCHUs (U3NYCCKUX BEIMYUH, TMPHU ITOM BHIOUPATH
ONTUMATBHBIA CIMOCOO W3MEPEHHWsT W WCIOJB30BaTh H3BECTHBIE METONIBI OIEHKH IOTPENIHOCTEN
M3MEPEHNH;

HCCJICA0OBATh 3aBUCHUMOCTHU (1)I/ISI/ILICCKI/IX BCJIMYUH C HMCIOJIb30BAHUEM IIPAMBIX H3MepeHHI7[: npu
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DMKCHPOBATH PEe3yNbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PH3MUECKUX
BCJIIMYUH B BUJIC Ta6J]I/IH u Fpa(l)I/IKOB, ACJIaThb BBIBOJBI ITO pE3YyJibTaTaM HMCCJICAOBaHUA;

coOoaTh MpaBuiaa 0€30MacHOTO TPyHa MPH MPOBEACHWHM HWCCIICIOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4YeOHO-MCCICNOBATEILCKOM W TPOCKTHOW JIEATENBHOCTH C  HCIIOJIb30BaHHUEM
M3MEPUTEIHHBIX YCTPOUCTB M JJa00OPaTOPHOTO 000PYIOBAHNS;

pemiath pacyéTHhIe 3a/a4d C SBHO 33JaHHON (PU3MYECKON MOJENbI0, UCIONB3Ys (hH3HUYECKUe
3aKOHbI U NMPUWHIUIIBI, HA OCHOBC aHajiu3a YCJIOBUA 3aJavu BI)I6I/IpaTL (1)I/I3I/I‘-ICCKYIO MOJCIIb, BBIACIIATH
(hm3nyeckre BeTMUUHBI U (OPMYITBI, HEOOXOIUMBIE HJIs €€ PEIIeHus], MPOBOAUTE PACUETH M OIEHUBAThH
PeaIbHOCTh TOJYYCHHOTO 3HAYCHUS (PU3NYCCKON BEJIMUHHBI,

pemaTe KadyecTBEHHBIC 33Jadd: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEYUBYIO IEMOYKY
paccyXIIeHu# ¢ OTIOpOl Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUYECKUE SIBIICHUS;

HCIIOJIb30BAaTh IpU PCIICHUU y‘Ie6HI)IX 3aga4 COBPEMCHHBIC I/IH(I)OpMaHI/IOHHBIe TEXHOJOINn IJIA
[OWCKA, CTPYKTYPUPOBAHMs, WHTEPIpPETAIMN W TPEACTaBIeHUS Y4YeOHOW W HAYJHO-IOMYISIPHOU
uHpopManyy, TOJTYYEHHOH W3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIU3UPOBATH MOJIYYaEMYIO
nH()OPMAITHIO;



OOBSACHATh TPHHIMIBI JEHCTBUS MAaIlIWH, NMPUOOPOB M TEXHWYECKHX YCTPOMCTB, pa3inyarhb
yCIOBUS UX 0€30MAaCHOT0 UCTIONB30BaHUS B TIOBCEIHEBHOM KHU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH, B
0OBSICHEHHE MTPOIIECCOB OKPY’KAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUS MO (u3KMKe B MOBCEAHEBHOW KM3HM AJIsi OOECTICUEHUS
0e30MacHOCTH TpH OOpamieHHHd ¢ MpUOOpaMH W TEXHWYECKUMHU YCTPOMCTBAMH, [UISI COXPaHCHUS
3I0pOBbS M COOMIOCHUST HOPM DKOJIOTMYECKOr0 MMOBEJCHHUS B OKpY>KaloIIeH cpeae;

paboTaTte B TpyINE C BBHIIOJHEHHEM pPAa3IMYHBIX COLMANBHBIX pPOJIEH, IUIAaHUPOBATH pabOTy
IPYyMNIIBl, PAlMOHAIBHO pAaclpelesaTh 00sS3aHHOCTH W IUIAHUPOBATh AEATENILHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aleKBaTHO OLICHUBATH BKJIA] KAXK/OTO U3 YYACTHUKOB I'PYIIIEI B PEIICHHE PacCMaTpUBaeMOn
IPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosmnyecTBo yacos JIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM
Ne ni/m Kontpoabubie | Ipakruueckue | (uudposbie)
MPOrpaMMsbl Bceero
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypchbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3ukKa 1 METOABI HAYYHOI'O IIO3HAHUS 2 bubmmorera HOK
' ARLHAYE https://m_edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3nea 2. MEXAHUKA
bubmuorexa [IOK
21 Kunewatitka > https://m.eds00.ru/7f41bf72
bu6nmmoreka [IOK
2.2 7
flunamika https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
23 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps:/m.cdsoo.rw/7E4 172
Hroro no pazaeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOIUHAMHUKA

11 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 10 1
OCHOBEI TepMOHaNTKII https://m.edsoo.ru/7f41bf72
13 ArperaTHbIe COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK
' ®a30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Paszpnen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
. 1
4.1 DTIEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
IlocTossHHBIN dneKTpUYecKuil TOK. Toku B bubnnoreka [IOK
4.2 12
pa3UYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PezepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarunuTtHOoe noje. IeKTpOMarHiuTHast 1 | 3 bu6mmoreka [IOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' KoJIeGaHus https://m.edsoo.ru/7f41¢97c
27 MexaHn4eckue U 31€KTPOMarHUTHbHIE 5 | bu6nmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6moreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c¢97¢c
Hroro no pasaeny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

11 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no paszueny 4
Pasznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DJIeMEHTHI KBAHTOBOW ONTHKHU 6 hitps://m.edsoo.rw/7f41c97c
4.2 Crpoenue atoma 4 bu6nmoreka [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
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4.3

ATOMHOE SApO

https://m.edsoo.ru/7f41c97¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Bubnrorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBGOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o06maro1iee MOBTOPEHHUE 4 fgfg;;f;;grouﬁ 41697
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KounyecTBo JIeKTPOHHbIE
4acoB ara u@poBbIe
Ne ni/m Tema ypoka A i pp
u3yuyeHusi ~ odpa3oBaTesibHbIE
Bcero
pecypcsl
| ®usuka — Hayka o npupoze. Hayunsie METOABI IO3HAHUS | bubnuorexa [JOK
OKPY’KarolLlleTo MUpa https://m.edsoo.ru/ff0c32e2
Pounb 1 MecTo ¢u3uku B pOpMUPOBAHUU COBPEMEHHOM
2 HAay4YHOUN KapTUHBI MUPA, B TPAKTHYECKON IESITETbHOCTH 1 bubamorexa [IOK
: . P pa, B 1P A https://m.edsoo.ru/ff0c33e6
OIS 7
3 Mexanunyeckoe ABnxkeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO | bubnuotexa [JOK
nerkenus. [lepemenienue, CKOpOCTb, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NMPAMOJIMHENHOE ABUKEHUE 1 Bubmorexa LOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE MPAMOIUHENHOE ABUKEHUE 1 bubmmorexa [IOK
yeKop p a https://m.edsoo.ru/ff0c372¢
butmmoreka [JOK
6 CBoboaHoe mazeHue. Y ckopeHrue cBOOOHOTO NaaeHHs 1
A A P A A https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneiinoe nBmxeHue. [[BrukeHne MatepruaibHON TOUKU 1 bubmuoreka [JOK
10 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
2 [IpuHuun orHocuTensHOCTH ["anunes. MaepunansHbie 1 bubnuorexa [JOK
cuctemsbl orcueta. [lepriif 3akoH HetoTOoHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuniun cynepmno3uiuu cuit. Bropoii | bu6muoteka [IOK
3akOoH HproTOHA J711 MaTepuaibHON TOUKHU https://m.edsoo.ru/ff0c3be8
. bubnmnoreka [JOK
10 Tpetuii 3akoH Hpl0TOHA /1711 MaTepUaIbHBIX TOUEK 1 i

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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1 3akoH BceMHupHOro Tsarorenus. Cuna tspkectu. [leppas bubnuorexa [IOK
KOCMMYECKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmunorexa IHIOK
12 Cuna ocTH. 3akoH ['yka. Bec Tena
yrpyr Y https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdunuent tpenus. Cuia conpoTUBICHUS bubnuoreka [IOK
MPY IBWKECHUH TeNa B JKUIKOCTH WITH Ta3e https://m.edsoo.ru/ff0c3f76
[locTynarensHoe U BpalaTelbHOE ABUKEHUE a0COIIOTHO
14 TBEpAOro Teaa. MomeHtT cuiinl. I1medo cunbl. YciaoBusa bubmorexa IOK
p ’ ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
Nmnynbsc MaTepuanbHONW TOUYKH, CUCTEMBI MATEPHUATIbHBIX
but6mmoreka [IOK
15 ToueK. Mmynbe cuitbl. 3aKOH COXpaHEHUSI UMITYJIbCA.
https://m.edsoo.ru/ff0c43d6
PeaktnBHOE NBHXKEHUE
PaGota u momrHOCTh cunbl. Kunetnueckas sHeprust
o N bubmuorexa [IOK
16 MaTepHuanbHOi Touku. Teopema 00 U3MEHEHNH KUHETUYECKOI
https://m.edsoo.ru/ff0c4502
SHEPTHH
[TorenumansHas sHeprus. [loTeHnmanpHas sHeprus yupyro
17 nedhopMUPOBaHHOM MpyKUHBL. [loTeHIInanbHas YHEPTHs Tena bubmmorexa [IOK
PMHP PYCHHBL P https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loreHuuanbHbIE M HETIOTEHIMANBHBIE CUIIBl. CBSA3b paObOTHI
18 HETIOTCHITMAJIBHBIX CHJI C U3MECHCHHEM MEXaHUIECKON bubmuoreka [JOK
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPIUMn
JlaGopaTtopnast pabota «VcciaenoBaHue cBs3M paOOThI CUITBI C
19 W3MEHEHUEM MEXAHUYECKOM SHEPryuu TeJla Ha MPUMEpPe
PaCTSDKEHHUS PE3MHOBOTO KI'yTa
20 Konrponsnas padora no teme «Kunematuka. JluHamuka. bubmuoreka [IOK
3aKOHBI COXPaHEHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4502
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bpoynoBckoe nmwkenue. uddy3us

https://m.edsoo.ru/ff0c4dc2

XapakTep IBUKEHHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA.

22 . N
Mopenu cTpoeHUs ra30B, JKUJIKOCTEH U TBEPABIX Tell
7 Macca monekyin. Konuuectso BemectBa. [loctosinHas
ABoraapo
24 TemnoBoe paBHoBecue. TemnepaTtypa u e€ uamepenue. lkamna
temneparyp Llenbcus
bubnunorexa LIOK
25 eanbHblii Ta3 B MKT. OcHoBHOe ypaBHeHue MKT
e P https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHIeCKOM
26 DHEPTUH JIBIKSHUS MOJICKYJI. Y paBHeHNe MeHieimeeBa bubmmorexa [OK
P N yI 2P https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3axoH [lanpToHa. ['a30BbIe 3aKOHBI
)% Jlaboparopnas pabota «lccrnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpamMu COCTOSIHUS Pa3pEKEHHOTO Ta3a
29 W3onporieccsl B uaeanbHOM raze U ux rpadudeckoe bubnuorexa [JOK
MIPEICTABICHUE https://m.edsoo.ru/ff0c570e
BayTpenHsia sHeprusi TepMOAUHAMUYECKON CUCTEMBI 1
N bubnuotexa [JOK
30 cnocoObl e€ n3meHeHus. KonruectBo TemioTel U padoTa.
https://m.edsoo.ru/ff0c5952
BuyTpeHnHsis sHeprusi 0IHOATOMHOTO HJI€aJIbHOTO ra3a
31 Bune! Termionepenauu bubnnorexa [IOK
P https://m.edsoo.ru/ff0c5¢36
1 VaenbHas TEIIIOEMKOCTD BemecTBa. KommaecTBo TeTioTh bubmuorexa [IOK
IpH Teruionepenaye. AquadbaTHbIi npouece https://m.edsoo.ru/ff0c5¢36
13 IlepBblil 3aKOH TEPMOAVHAMUKHY U €I0 IIPUMEHEHUE K bubnuorexa [IOK
H30IIpoLIeEccam https://m.edsoo.ru/ff0cSefc
34 Heobpatumocts miporieccoB B mpupoje. Bropoii 3akon bubnmnoreka [JOK

TCPMOJAUHAMHUKN

https://m.edsoo.ru/ff0c6230
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but6mmoreka [IOK

35 [Tpunuun aevicteus u KI1J{ TernmoBoi MammuHbl hitps-//m.edsoo.ru/f0c600a

36 IMukn Kapuo u ero KITJ{

37 DKosorndeckue mpodaeMbl TEIIOIHEPT e THKH

18 O6o6maromuit ypok «MonekynspHas ¢puznka. OCHOBBI bubnmoreka [JOK
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938

19 Kontpomnsnas padora no teme «MonekymsipHas Gu3nka. bu6nuorexa [IOK
OCHOBBI TEpPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50

bu6mmoteka [IOK

40 [TapooOpa3oBanue u KoHeHcanws. VMicmapeHnue u KuneHue hitps-//m.c dsoc]fru IE0c63b6

A1 AOcCoIoTHasI 1 OTHOCUTEIbHAS BIIAYKHOCTH BO3/yXa. bubmuoreka [JOK
Haceienssiii nmap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrannuueckue u amopdHbIe Tena.

42 AHM30TpONUSI CBOMCTB KpUCTALIOB. JKUIKHE KPUCTAILIIBI. bubmmorexa [IOK
CoBpeMeHHbBIC MaTEPUAITBI https://m.edsoo.ru/ff0c65f0

43 [InaBiienne u KkpucTauIU3aUus. Y AeibHas TEIIOTa bu6mmoreka [IOK
iaBnenus. Cyomumanus https://m.edsoo.ru/ff0c6708

44 VYpaBHeHHE TEIIOBOro OamaHca Egi?;if;;ggifoc 6320

45 DnekTpuzanus Ten. DIeKTpuueckuit 3apsia. /Isa Buna bu6mmoteka [IOK
DIEKTPUUECKUX 3apsaa0B https://m.edsoo.ru/ff0cobcec

46 [IpoBOIHUKY, TUATEKTPUKH U MTOTYTIPOBOAHUKU. 3aKOH bubnuorexa [IOK
COXpPAaHEHUs BIIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bee

47 Baumopeiicteue 3apsnoB. 3akoH Kynona. Toueunsrit bubnmnoreka [JOK
BJIEKTPUYECKUAN 3apsi https://m.edsoo.ru/ff0c6ced
HampsxénnocTs dnekrpuyeckoro nosms. Ipuanun

48 CYNEPHO3ULINU EKTPUUECKUX Tosiei. JInnuu bubamorexa [IOK

HANPSKEHHOCTH

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

49 PaGora cun anextpoctaruyeckoro nois. [lorennuar. bubnuorexa [IOK
PazHocTh moTEHITAI0B https://m.edsoo.ru/ff0c6100

50 [IpOBOJHUKY U JUABTIEKTPUKHU B DJIEKTPOCTATUYECKOM IIOJIE. bu6mmoreka [IOK
JusiexTpudeckast IpOHULIAEMOCTD https://m.edsoo.ru/ff0c7018

N bubmuoreka [IOK
51 DnekTpoéMKocTh. KoHneHncatop
https://m.edsoo.ru/ff0c7126

5 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpa. DHEPTrusi bubnnoreka [JOK
3apsKEHHOT0 KOHAEH caToOpa https://m.edsoo.ru/ff0c72¢c0

53 JlaGopaTopnas padora "H3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

[TpuHIMD AEHCTBUS U TPUMEHEHNE KOHAEHCATOPOB,

54 KOIIUPOBAJILHOIO almapara, CTpyruHOI0 IIpUHTEpA.
DreKkTpocTaTHUEeCcKas 3aluTa. 3a3eMIIeHUe 3JIEKTPOIpUOOpOB
DIEKTPUYECKHI TOK, YCIIOBUS €0 CYLIECTBOBAHHUS.

55 [Tocrosiuubiit Tok. Cuita Toka. Hanpsikenune. ConpoTHBIIEHHUE.
3axon OMa 1 yyacTKa Lenu
IlocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COETMHEHNE

bubmuorexa [IOK
56 MPOBOTHUKOB. JIabopatopHas padota «M3yueHue
https://m.edsoo.ru/ff0c7410
CMELIAHHOTO COEIMHEHUS PE3UCTOPOBY»

57 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. 3aKoH JKOoyIis- bu6mmoteka [IOK
Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 1 MOJIHOM (3aMKHYTOM) AJIEKTPUYECKON LEMH.

but6mmoreka [IOK
58 KopoTtkoe 3ambikanme. JlabopaTtopnas padora «l3mepenue
https://m.edsoo.ru/ff0c7ae0
O/1C ucToyHnKa TOKa U €ro BHyTPEHHETO COIIPOTUBIICHUSI»
DIEeKTpOHHAs MPOBOJIUMOCTb TBEPBIX METAIIOB.
59 3aBUCUMOCTbh CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.
CBepXIIpoBOAUMOCTh
60 DnekTpuueckuil Tok B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
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My4YKOB

[lonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHas

bubmunorexa IHOK

61 . Coi —n- . 1
npoBoIUMOCTh. CBOMCTBa p—n-Tiepexo/ia hitps:/m.edsoo.ru/ff0c84ac
[TomympoBOIHUKOBEIE TPUOOPHI
2 DIEKTPUYECKHI TOK B pacTBOpax U paciuiaBax 3JEKTPOJIUTOB. 1 bubnmoreka [JOK
DNEKTPONUTHYECKAs JUCCOHMAIIHS. DICKTPOIIU3 https://m.edsoo.ru/ff0c82ba
63 DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U 1 bu6nuorexa [IOK
HECaMOCTOATENbHBIN pa3psal. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DneKTpuYeCcKre MPUOOPHI U YCTPOUCTBA M MIX MTPAKTUUYECKOE | bubnuorexa [IOK
npumeHenue. [IpaBuna TeXHUKH 6€301aCHOCTH https://m.edsoo.ru/ff0c86fc
bubmmnorexa IHOK
65 00606 i €) 1
ODHIAIOLIH YPOI «FTICKTPOMHAMMK https://m.edsoo.ru/ff0c88be
KonTponbhas pabota o Teme «JIeKTpOCTaTHKA.
66 [locTosiHHBIN 31EKTpUUYECKUN TOK. TOKM B pa3InyHbIX 1 bubamorexa TOK
P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pezepusblii ypok. KonTponsHas paboTa mo teme | bubnuorexa [IOK
"DnekTpoaguHaMuka" https://m.edsoo.ru/ff0c8c56
. . bub. OK
68 PeseprubIil ypok. O6o6matontuii ypok mo temam 10 kiacca 1 uosmoreka L1

https://m.edsoo.ru/ff0c8f6¢

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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11 KVIACC

KoanuectBo JIeKTPOHHBIE
4acoB ara nndposbie
Ne n/m Tema ypoka A bp
U3yuyeHHusi | o0pa3oBaTeJIbHbIEC
Bcero
pecypchbl
[TocTostHHBIE MATrHUTHI M X B3aUMOJAEHCTBUE. MarHuTHOE
1 nojie. BekTop MarHuTHOM MHAYKIIMU. JIMHUM MarHUTHOM 1 bubmmorexa [IOK
' P YiCHHH. https://m.edsoo.ru/ff0c9778
WHYKIIUU

) MarnuTtHO€e noJjie TpOBOJHUKA ¢ TOKOM. OnbIT DpcTena. | bubmuotexa [IOK
B3anmoneiicTBre NPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTtopHnast pabota «3ydeHue MarHuTHOTO TOJIs 1 bubnnoreka [IOK
KaTYyILLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBe MArHUTHOTO TOJIS HA MPOBOAHUK ¢ ToKOM. Cuia

4 Awmmnepa. Jlaboparopnas padota «lccnenoBanue aeiicTBus 1 bubmmorexa [IOK

pa. PATOpHAA p https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JlelicTBME MAarHUTHOTO IOJIS1 HA IBUKYILYIOCS 3aPSIAKEHHYIO | bubnnoreka [IOK
yactuiy. Cuna Jlopenna. Pabora cuinet Jlopenna https://m.edsoo.ru/ff0c9df4
DJeKTpoMarHuTHas HHAYKIus. [10TOk BeKTOpa MarHUTHOM

6 uHAykuud. 3J1C uHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM 1
uHaykuuu Papanes

7 JlaGopatopHas pabota «MccienoBanue sSBIeHUS | bubnuoreka [IOK
3JIEKTPOMArHUTHOU MHIYKIIUN» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SBNeHne camounaykiuu. 91C

8 CaMOMHIYKITUU. DHEPTHsI MArHUTHOTO TOJISl KaTYIIIKU C 1 bubamorexa [OK

YRIHH. p ym https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE I10J1€
9 TexHu4ecKkne ycTpoiicTBa U X IPUMEHEHHE: IOCTOSTHHBIE |

MAar"MThl, JICKTPOMAarHuThl, 3JICKTPOABUIaTCIIb, YCKOPUTEIIN
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OJIEMCHTAPHbIX YaCTHUL, MHAYKIWOHHAs I1€Yb

10 O6o00marommii ypok «MarHuTHoOE 1oJje. IJIeKTpOMarHiuTHast bubnmnoreka [JOK
AHAYKLIWSD) https://m.edsoo.ru/ff0cab82
1 KonTtponbnas pabota no teme «MarauTHoe noJie. bubnnoreka [IOK
DNEeKTpOMarHuTHasE HHIYKIHS https://m.edsoo.ru/ff0cad58
CBoOo1HBIE MexaHNUecKHe KojeOaHus. 'apmMoHnyeckue
12 KoJsieba YpaBHEHHE TAPMOHUYECKUX KOJIeOaHHI] brbmorexa LIOK
neOaHus. BHEHHUE TaPMOHUYECKUX KOJICOAHU.
p p https://m.edsoo.ru/ff0cat06
[IpeBparmienue suepruu
JlaboparopHnas pabota «lccnegoBanue 3aBUCUMOCTH
13 Mepro/ia MaJIbIX KoJieOaHUH Tpy3a HAa HUTHU OT JIMHBI HUTH U
Macchl Irpy3a»
Kone6atenpubiu KOHTYp. CBOOOAHBIE FIEKTPOMArHUTHBIE
14 KoJicOaHUs B MICATBbHOM KOJIeOaTEeIbHOM KOHTYpE. AHAIOTHUs bubmuorexa [IOK
MEXKIY MEXaHUYECKAUMU U SJIEKTPOMArHATHBIMU https://m.edsoo.ru/ff0cb820
KoJie0aHUsAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B U/I€AJILHOM bu6numorexa LIOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXamIUX KojeOaHUsIX. BbIHYX/1eHHbIE
bu6mmoreka [IOK
16 MexaHuuyeckue konebanus. Pezonanc. BeiHyxeHHble
https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATHUTHBIC KOIeOaHuUs
[Tepemennbin Tok. CHHYCOUIAJIbHBIM IEPEMEHHBIN TOK.
bu6nmoreka [IOK
17 MOoIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U
5 https://m.edsoo.ru/ff0cbd34
JEUCTBYIOIIEE 3HAUCHHUE CUJIbl TOKA U HAIIPSKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepenaya u norpedIeHNe
AIIEKTPUYECKOM SJHEPrUuu
YCTpoiCTBO U MpaKTUYECKOE MPUMEHEHUE STIEKTPHUUECKOTO
. bu6mmoreka [IOK
19 3BOHKA, FT€HEpaTOpa MEPEMEHHOTO TOKa, JIMHUI

QJICKTponepcaavd

https://m.edsoo.ru/ff0cc324
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DKOIOTrIIeCcKUe PHUCKHU ITPH MPOU3BOACTBE SJICKTPOIHECPTHUH.

20 KynbTypa ncnonb30BaHus 371€KTPOIHEPTUH B TOBCEAHEBHOU
KU3HU
MexaHuueckue BOJIHBI, YCIIOBUS pacnpocTpanenus. [lepuon.
21 CkopocTh pacnpocTpaHeHus U JyIMHA BoJHBL [lonepeunsie u bubmmorexa [IOK
https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJHBI
” 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnnoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” DNEeKTpOMarHUTHBIE BOJIHBL, UX CBOMCTBA U cKopocTsh. Ikana bubmmorexa [IOK
3JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
IIpuHIMIIBEI pagnOCBA3U U TeneBuAeHUA. Pa3BuTue cpeacTs
24 cBs134u. Pagnonokanus
bu6nuorexa [IOK
25 KontponbHas pabota «KoneGaHust 1 BOTHBD» hitps//m.cdsoo.ru/f0cc6 (8
2% [TpssmonHEIHOE pacpoCTpaHEHHUE CBETa B OJHOPOHOM bubnunoreka [JOK
cpene. ToueuHbI ICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
7 Otpakenue cBeTa. 3aKOHbI OTpakeHus ceeta. [loctpoenue bubnnoreka [IOK
M300paKeHUH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
78 [Ipenomnenue ceerta. [loiHOE BHYTpeHHEE OTpaKEHUE. bubnunoreka [JOK
[IpenenbHbIM yTOI MOJIHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopaTopHas pabora «/3mepenue nokazaresns bubnuorexa [IOK
MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Hoctpoenune nzobpaxenuii B aunze. Gopmyia bubnmoreka [IOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas pabora «MccnenoBanue CBOWCTB
n300pakeHUH B JTMH3aX»
1 Hucniepcust cBeta. CiioxxHBIN cocTaB Oemoro ceta. LIperT.

JlaboparopHuas pabota «HabmroeHre TUCIIEpCHA CBETaY
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HNurtepdepennus ceeta. [udpakums ceera. JudpakinnonHas

bubmuorexa [IOK

33 peléTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipusaius ceera buoamorexa HOK
https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPHI U YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MIPUMEHEHUS
16 ['paHuIBI IPUMEHNMOCTH KIIACCHYECKON MEXAHUKH. bubnuorexa LIOK
IToctynaTel cnenuabHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU bubmuotexa [IOK
U COKpAILEHUE JIIUHBI https://m.edsoo.ru/ffOcfa42
18 OHeprust U UMIYJIbC PEISITUBUCTCKON YacTHIIbl. CBSA3b MacChl bu6nmorexa [IOK
C DHEPIHEU U UMITYJIbCOM. DHEPIUs IOKOS https://m.edsoo.ru/ff0cfc68
39 KontponbHas pabota «OnTrka. OCHOBBI criennaibHON bubnmoreka [JOK
TEOPUU OTHOCUTEITBHOCTH» https://m.edsoo.ru/ff0cf610
40 ®otonslr. ®opmyna [Inanka. DHEprus U UMIyIbC HOTOHA ngﬁ;&fgggﬁif% fel6
41 OtkpsiTue u uccienoBanue porodrdpdexra. OnbiTe A. T bubmuotexa [IOK
CroneroBa https://m.edsoo.ru/ff0cffc4
4 3akonsl pororddexra. YpaBHeHHE DUHINTENHA IS bubnunoreka [JOK
doroaddexra. «Kpacnas rpanuna» porodddexra https://m.edsoo.ru/ff0d015¢
43 Hasnenue cera. OnbiThl [1. H. JlebeneBa. Xumuueckoe bubmuorexa [IOK
JIICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuuecKre yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHUE:
¢doTorIeMeHT, POTOAATUUK, COJTHEYHAs: OaTapes, CBETOANO/]
45 Pemenue 3amgau no reMe «9JI1€MEHTLI KBAHTOBOM OIITHKUY bubmmorexa [IOK
https://m.edsoo.ru/ff0d0302
46 Monenb aroma Tomcona. OnbiTel Pe3epdopa mo paccesHuio bubnmoreka [IOK

a-dyactul. [[manerapHas Moaens aroma

https://m.edsoo.ru/ff0d091a
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bu6nmmoreka [IOK

47 IToctynatel bopa
4 P https://m.edsoo.ru/ff0dOafa
43 Nznyuenue u nornomeHue GOTOHOB MPH MEPEX0JIe aToMa C bubnnoreka [IOK
OJIHOTO YPOBHs SHEPIUU Ha APYroi. Bunasl ciekTpos https://m.edsoo.ru/ff0dOafa
BosiHoBBIE CBOMCTBA yacTul. BoaHbl ge bpownis.
49 KopnyckynapHo-BoiaHoBoU nyanu3Mm. CIIOHTaHHOE U Bubmaorexa IOK
pHyCRyIAp 4 ' https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
50 OTkpeiThe pagrnoakTuBHOCTH. OnbITH Pezepdopnaa o bubnnoreka [IOK
OIIPEAECICHUIO COCTaBa paIlOaKTUBHOIO U3Ty4ECHUS https://m.edsoo.ru/ff0d0fd2
51 Caouctsa anb(a-, 6eta-, ramma-u3iaydyeHus. Bnusnue
PaANOaKTUBHOCTH Ha KUBbIE OpPraHU3MBI
OTkpbITHE TPOTOHA U HEUTpoHA. M30Tombl. Anbda-pacna.
52 DJEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. 'amma bubamorera LOK
P P P ' https://m.edsoo.ru/ff0d 1162
U3ITy4eHHE
OHeprus CB31 HyKJIOHOB B sA/ipe. SIIepHbIe peaKIyH.
53 Snepusn peaktop. IIpoOiieMbl, HEPCIIEKTUBEI bubmmorexa [OK
p p p-11p - 11ep ’ https://m.edsoo.ru/ff0d1356
HKOJIOTMUECKUE ACTIEKTBI SIIEPHON SHEPTETUKN
OnemeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA. MeTonbI
54 HAOJIIO/IEHUS U PErHCTPaIK SJIeMEHTAPHBIX YaCTHII. bubnmoreka [JOK
Kpyrasiii cron «PyHaameHTanbHbIe B3aUMOJECUCTBHS. https://m.edsoo.ru/ff0d0e38
EnuHcTBO DM3NUecKon KapTHHBI MUPa»
55 Bupn 3Be3gHoro He6a. Co3Besnus, spKkue 3Be3/bl, IJIAHETHI, UX
BUAUMOE ABrkeHHue. ConHeuHas cucreMa
56 Connue. Conneynas aktTuBHOCTb. MicTounuk sneprun ConHila
U 3BE3](
3Be3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH. 3BE3/1bI TJIaBHOU
57 II0CJIEI0BATEIBHOCTU. BHYTpeHHEE CTPOEHUE 3BE3 .

CoBpeMeHHBIE TTPEACTABICHUS O MPOUCXOKICHUH U
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sposronuu COJIHIA U 3BE3]

Mineunsn [IyTe — Hama ['amakTtuka. [lomoxenue u

58 nerxenne Connna B ["anaktuke. ["anaktuku. YepHble JbIpbl B 1
A/Ipax TalakTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopus Bombioro ]
B3pbIBa. PenmmkToBOE M3myueHne. MerarajakTika

60 Hepemennsle mpobiemMsl acTpOHOMUN 1

61 KonTponbHas pabora «neMeHThl aCTPOHOMUU U !
acTpou3uKm»
O606maromuii ypok. Pois ¢pusuku u actpoHoMuu B

62 SKOHOMHMYCCKOH, TEXHOJIOTNUECKOM, COITHATLHON 1 1
TUYECKOU cepax AeaTeTbHOCTH YeI0BeKa

63 O6o06marommii ypok. Poiabs 1 MmecTo PU3NKK 1 aCTPOHOMUH B 1
COBPEMEHHOM HAay4YHOU KapTUHE MUpa

64 Ob6o6maromuii ypok. Ponb ¢pusndeckoit Teopun B 1
(bopMHpOBAaHUY MPEACTABICHUHN O PU3NUECKOM KapTHHE MHUpa
O6o06marommii ypok. Mecto Ghu3n4ecKoil KapTHHBI MUpa B

65 0011IeM psiy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX 1
MIPEJCTABICHUN O IPUPOJIE

66 PesepBHblil ypok. MarautHoe nose. DJeKTpOMarHUTHAsI |
WHIYKLUS

67 PezepBHblii ypok. OnTtrka. OCHOBBI CIIEIMATIBLHON TEOPUHU 1
OTHOCHTEIIEHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. D1eMeHTHI aCTPOHOMHUH ) bub6mmoreka [IOK
U acTpOPU3UKH https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueii [TapdentreBoit H.A., AknmonepHoe o6miecTBo «M31aTeabcTBo
«IIpocseuieHue»

» ®usuka, 11 knacc/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






