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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHETO 001iero oopa3oBaHus pa3padboTana
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacraBieHHbIX B @T'OC COO, a takxke ¢ yu€toMm denepanbHoil pabodeld mporpaMMbl BOCIIUTAHUS H
KOHLEMIMH TpenofaBaHus ydeOHoro mpeamera «Pus3mka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccwuiickoii @enepanuu, peau3yoNMX OCHOBHbBIE 00pa30BaTEeIbHBIC POIPAMMBI.

Copnepxanue mnporpamMmbl 1O (HU3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOy4atommxcs 10—11 kimaccoB npu oOyueHnn ux (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAaHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKKe
YUUTHIBACT HEOOXOAMMOCTh peai3alii MEXIPEIMETHBIX CBs3el (DU3MKM C ecTeCTBEeHHO-HAyYHBIMH
yueOHBIMU TIpeAMeTaMu. B Heill ompenenstoTcsi OCHOBHBIE LIENH U3y4YCHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero 0o0pa3oBaHuWs, IUIAHUPYEMBIE pPE3YJbTaThl OCBOCHHMs Kypca (HU3MKH: JMYHOCTHBIC,
MeTanpeMETHbIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAET:

® I[JIaHUpyeMbIe pe3yNbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

NpeMETHBIE Pe3yIbTaThI 10 ToaM 00yUYEeHHUST;

e cojaepxaHue yueOHOro npeamera «Pusnkay mo rogam o0ydeHus.

®dusnka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOABI, BHICTYNas B KayeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHMH 00 OKpY)KarolleM MHUpe.
IkompHBIH Kypc (QU3MKH — CHCTEMOOOpa3yIONMK Al €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHECH, OMOJIOTHEH,
¢usnyeckoii reorpaducii u actpoHomueii. Vcnonb30BaHNe U aKTUBHOE TPUMEHEHUE (PU3UUICCKUX 3HAHUIMA
OTIpeJieNIIeT XapaKTep W Pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHMH B cdepe SHEPreTHKH, TPaHCIOoPTa,
OCBOEHHUSI KOCMOCA, MOJY4EHHs HOBBIX MAaTE€pHajOB C 3aJlaHHBIMU CBOWCTBaAMH U Jpyrux. M3yuenue
(U3UKU BHOCUT OCHOBHOM BKJIa/I B (DOPMHpPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHWE yMEHHI MPHUMEHITh HAYYHBI METOJ| TO3HAHHS TMPH BHINOJIHEHUH HMH Y4YeOHBIX
HCCJIEI0BaHUN.

B ocHOBY kypca pu3MKH 171 YPOBHS CPEHET0 00IIero 00pa3oBaHus MOJI0KEH Psijl UJCH, KOTOPhIC
MOJKHO pacCMaTpHUBaTh KaK MPUHIIMUIIBI €70 MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEMl Kypc SBISETCA JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall W3 BCEX pa3leNioB (DM3WKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK H
COBpPEMEHHOH (PH3HKH.

Hoes ecenepanuzayuu. B cooTBeTcTBMH ¢ HEH MaTtepuall Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (OpPMUPOBaHHE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTepHH, BEIIECTBE U MOJIE.

Hoea eymanumapuzayuu. BEE peanu3anys TpEeANONaraeT HCMOJb30BaHHE T'yMaHUTApHOTO
noTeHnuana Gpu3ndeckoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKU C pa3BUTHEM OOIIECTBa, a TAKKE
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTMYECKUMH MPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku npearnonaraet 3HaKOMCTBO € ITUPOKUM KPYToM
TEXHUUYECKUX U TEXHOJOTHUECKHUX MPUIOKEHUIN U3yUEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi IOCPEACTBOM BBEICHHS SIEMEHTOB COACPIKaHUsI, TOCBAIIEHHBIX
9KOJIOTHYECKHM Tpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHIL, a
TaKxe 00CyXIeHHs MpoOieM paloHaTBFHOIO IPUPOJONOIB30BAHMS U SKOJIOTUIECKOM O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKK Ha ypOBHE CpelHero o0Iiero oopa3oBaHUsl SBISIOTCS
¢usnueckue teopur ((HopMHpPOBaHUE NMPEACTABICHHNH O CTPYKTYpE MOCTPOEHHS (PHU3MUYECKON Teopuw,
poaM QyHAaMEHTANBHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSIX O IPUPOJIE, TPaHuIaxX
NPUMEHUMOCTH TEOPHH, 7Sl OIMCAHMs €CTECTBEHHO-HAYUHBIX SABJICHUN U MPOLIECCOB).



CHCTEMHO-/IeATENBHOCTHRI MOAX0J B Kypce (M3UKH peaau3yercsi Mpekae BCero 3a CYET
OpraHu3alMy YKCIEPUMEHTAIBHON nesTeabHOCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca Gu3nku —
3TO UCIIOJIb30BaHNE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00paTOpHBIX padoT,
KOTOpBIE B TIporpamme Mo (u3nke o0beIWHEHBI B OOUIMI CHHCOK YYEHHYECKHUX MPAKTHUYECKHUX padoT.
Boinenenne B yka3aHHOM IepedHe Ja0OpaTOpHBIX PadOT, MPOBOAMMBIX Ul KOHTPOJIA M OLICHKH,
OCYILECTBISIETCS. YIaCTHUKAaMHU 00pa30BaTeNbHOIO MPOLEcca UCXOAA U3 OCOOEHHOCTEH IIIaHUPOBAaHUS U
ocHamieHust kabuHeta Qm3uku. [Ipm 3TOM oOOecmeumBaeTCsl OBJaleHHE OOYYAIOIIMMHUCS yMEHHUSIMHU
IPOBOJNUTH KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (DPU3MYECKUX BEIUYUH U MOCTAHOBKY
OTIBITOB IO ITPOBEPKE NPEATI0KEHHBIX THIIOTE3.

bonpiioe BHUMaHUE yIenseTcs PEIIeHHI0 PAacuyETHBIX M KAaueCTBEHHBIX 3afad. llpu stom s
pacu€THBIX 3aJad NPUOPUTETOM SIBJLIFOTCA 3aJaud C SBHO 3aJaHHOM (pu3nMdeckoil Momelnslo,
MO3BOJIAIOLIME NPUMEHATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJZHOIO paszena Kypca, Tak U
MHTErpUpYsI 3HAHUS U3 Pa3HBIX pa3nenos. s KaUeCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBJISIIOTCS 3a/laHUs Ha
00BsICHEHHE TPOTEKaHWsA (QU3MYECKHX SBJICHUH W TPOLECCOB B OKPYXKAIOLIEH >XKU3HHU, TpeOyromue
BbIOOpa (HPU3NIECKOM MOJENH [T CUTyalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsamMun PI'OC COO x MaTepuanbHO-TEXHHYECKOMY O00ECIedeHHUI0
ydeOHoro mporecca 6a30BbIif YpoBeHb Kypca (\M3UKH Ha yPOBHE CPEAHETO 0O0IIEero o0pa3oBaHUs JOKEH
U3y4yaTbCsl B YCJIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKU WIM B YCIOBHAX MHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB  €CTECTBEHHO-HAYYHOTO IMKIa. B kabmHere (M3MKM MOIDKHO OBITh HE0OXOIMMoe
nabopaTtopHoe O0OpPYIOBaHHME Uil BBINOJHEHMS YKAa3aHHBIX B IpOrpamMMe o (PHU3MKE YyUYEHHMYECKHX
NPaKTUYECKUX PadOT U AEMOHCTpPAIIMOHHOE 000pyJ0BaHME.

HdemoncTpanmonHoe obopyaoBaHue GOpMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MHUHHMAaIbHOM
JIOCTAaTOYHOCTH M O0ECNEeYrBacT IMOCTAHOBKY IIEPEUUCICHHBIX B IMporpaMMe MO (U3MKE KIIOYEBBIX
I[eMOHCTpaHI/Iﬁ JJIs HCCICeJ0OBaHUA HN3y4acMbIX SIBJICHUI )41 IMpoLecCCOB, OMITUPUYCCKUX u
q)YHI[aMCHTaIH)HBIX 3aKOHOB, HX TCXHHYCCKHUX HpHMeHCHHﬁ.

JlaboparopHoe oOopynoBaHHE aJsl YYCHHYECKHUX TNPAKTHUECKHX padoT (opMmMHUpyeTcst B BUC
TEMaTUYeCKUX KOMIUICKTOB M OOecreunBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIOMIMXCA.
TemaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO 00OpYI0BaHUS TOJKHBEI OBITh MOCTPOEHBI HA KOMILUIEKCHOM
HUCIIOJIB30BaAHUHU aHAJIOI'OBBIX U HI/I(prBI)IX HpI/I60pOB, a TaKKC KOMITBIOTCPHBIX U3MEPUTCIIBHBIX CUCTEM B
BUJIe IU(PPOBBIX JIAOOPATOPHH.

OCHOBHBIMH LIEJISIMU M3Y4eHHsI (PU3UKU B 001[eM 00pa30BaHUU SIBIISIOTCSL:

e (QopMupoBaHHe HMHTEpeca M CTPEMJICHHS OOYdYaIOIIMXCA K HAayYHOMY HM3YYCHHUIO NPHUPOJHL,

Pa3BUTUC UX MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeI>'I;

e pa3BUTHE NPEACTaBICHUMA O  HAyyHOM  MeETOoAe IMO3HaHUus U (HOpMHPOBaHHUE
MCCIIEIOBATENbCKOr0 OTHOILIECHHUS K OKPY/KAIOLIUM SIBICHUSIM;

e (HhopMHUPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3yueHHUs] OCHOB CTPOSHHUS MAaTCPUH
1 (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

o (opMuUpOBaHHE YMEHHUH OOBACHATH SBJICHHUS C MCIIOJIb30BaHUEM (U3MYSCKUX 3HAHUN U
HAYYHBIX JIOKa3aTeNIbCTB;

e (QopMupoBaHHE NPEICTABICHUN O POJM (U3UKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JocTmkeHne 3TUX 1eiell o0ecrieunBaeTcsl pellieHreM CIeIyoNX 3a/ad B Mpolecce M3ydeHHs

Kypca (GU3UKHU Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs:

e MpuOOpeTeHUE CUCTEMBI 3HAHMH 00 00MINX PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsT MEXaHUKY, MOJICKYJSIPHYIO (QH3HKY, 3JIEKTPOAMHAMHKY, KBAaHTOBYIO (QHU3HKY H
3JIEMEHTHI aCTPO(U3UKY;

e (QopMupoBaHHe YMEHHH TPUMEHATh TEOPETHUYECKHE 3HAHWS Uil OOBsICHEHWS (DU3NYECKUX
SBJICHUH B MIPUPOAE U JUIA NPUHATHS IPAKTHUECKUX PEILICHUH B IIOBCEIHEBHOMN KHU3HMU;



® OCBOGHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJIaHHOW (PM3MUYECKOW MOJICINBIO,
3a1a4, MOAPa3yMEBAIOLINX CAMOCTOSATENBHOE CO3/laHNe (U3UUECKOW MOJAECIH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e [OHMMaHWe (H3MYECKHX OCHOB M TPUHIMIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTHYCECKUX ITPOIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPELY;
® OBJIAJCHAE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHWUS W TpPOBeleHHS (QHU3HIecKux
IKCTIIEPUMEHTOB, aHalli3a W WHTEpIpeTanuu HHQOpMAaIuu, ONpelesieHHUs JTOCTOBEPHOCTH
MOJYYEHHOTO Pe3yNbTaTa;
® CO3/IaHUC YCIIOBUHM JUIS pa3BUTUS YMEHHH MPOEKTHO-UCCIICIOBATEIBCKOW, TBOPYECKOM
JIeSITETIbHOCTH.
Ha uzyuenune ¢uznku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUSI OTBOJUTCS
136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 aca B HEZIEIIO).
IIpemmaraeMerii B mporpaMme 1o (QHU3HKE TepeueHb Ja0OpaTOPHBIX W IMPAKTHYECKHX pPadboT
SBIISICTCS PEKOMCHIOBAHHBIM, YUYHTENb JeacT BhIOOP MPOBEICHHs Ta00paToOpHBIX paboT U OMBITOB C
y4€TOM MHIAMBUIYATBHBIX OCOOCHHOCTEH 00yYarOIHXCSl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®u3zuka — Hayka o npupoae. Haydnele MeToApl TO3HAaHUSA OKpy)Kamoomero wmupa. Poib
SKCIIEPUMEHTA M TEOPHH B MPOIECCE MTOZHAHMS IPUPOJIBL. DKCIIEPUMEHT B (hPH3HKE.
MopenupoBanve GpU3NIECKUX SBJICHHUN U mporeccoB. Hayunsle rumoTe3sr. Guzndeckue 3aK0HBI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHITNTT COOTBETCTBUS.

Ponp 1 MecTo ¢u3nku B pOpMHPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B MPAKTUIECKON
JEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanorossle 1 U POBbIE H3MEPHUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBmkeHue. OTHOCHUTEIBLHOCTh MeEXaHM4YecKoro nBrokeHus. Cucrema oOTCUuéTa.
Tpaexropus.

[Tepemerienue, CKOPOCTH (CpeIHSISE CKOPOCTh, MTHOBEHHASI CKOPOCTH) M YCKOPEHUE MaTepHATbHOM
TOYKH, UX MIPOEKIIUH Ha OCH CUCTEMBI KoopauHaT. CloKeHre IEPEMEIICHUN U CII0XKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPCHHOE MpPSIMOJMHEHHOE JBIXKeHHE. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIIICHUS MaTCPHAILHON TOUKHU OT BPEMEHH.

CBo0OoHOE TIaicHue. Y CKOpEeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe npmwkenue. [[BrxeHue MaTepUATIbHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOM I10
MOJIYJIFO CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHAs CKOpOCThb. l[lepuojn u dacTora OOpaIICHUs.
LleHTpOCTpEMUTENHHOE YCKOPEHHE.

TexHudeckue yCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHHWE: CIUAOMETpP, IBMKEHUE CHAPSJIOB,
LIEITHbIE U PEMEHHBIE NIEPEAAYH.

Lemoncmpayuu

Mogenb cucteMbl OTCUYETA, MIUTFOCTPALIU KHUHEMATHUYECKUX XapaKTEPUCTUK JIBHIKCHUS.

[IpeoOpazoBanue MBMKEHHN C HCIIOIB30BAHUEM TPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKeHHOM MIPOCTPAHCTBE.

Habmnronenue ABKeHHs Tena, OPOIICHHOTO O YIJIOM K TOPU30HTY U TOPU3OHTAITBHO.

H3mepenue yckopeHusi CBOOOHOTO MaICHUSI.

Hanpagienue ckopoCTH NMPH ABHIKCHHUH 110 OKPY)KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3ydeHre HepaBHOMEPHOTO JBMIKCHHUS C 1IEITBI0 OTPEICICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIy ITyTSAMHU, MPOWIEHHBIMUA TEJIOM 3a TMOCJeI0BaTEelbHBIC
paBHBIE TIPOMEKYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHHM C HAYaJbHOW CKOPOCTHIO, paBHOU
HYITIO.

W3ydeHure ABYKEHUS IapHKa B BSI3KOH KUIKOCTH.

W3ydeHue nBrkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

IIpunuun otHocutenbHocTH ["anmuies. IlepBeii 3akon HeiloToHa. WHepruanbHble CHCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Bropoil 3akoH HeroToHa anst marepuainbHON
Touku. Tperuil 3akoH HeloToHA /19 MaTepUaIbHBIX TOYEK.

3akon BcemupHoro tarorerus. Criia TsokecTu. [lepBast kocMuaeckast CKOpOCTb.
Cuta ynpyroctu. 3akon ['yka. Bec Tena.



Tpenune. Bumer TpeHus (mokos, ckoimbxeHus, kadeHus). Cwma tpenusa. Cyxoe tpenuwe. Cuia
TPEHHS CKOJKKEHUS U cuiia TpeHus mokos. Koaddurment tpenns. Cria cOnpoTHBIEHUS TPU IBIKEHAN
TeJa B )KUIKOCTH WJIM rase.

ITocTynarensHOE U BpamareabHOE ABIKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaieHus. Ineuo cuibl. YcnoBus paBHOBECHS TBEPAOrO TeNa.

TexHuueckue yCTpOWCTBA M NPAKTHUUECKOE INPUMEHEHHWE: MNONUIMIHUKHA, JBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHrE MHEPIUH.

CpaBHEeHHE Macc B3aUMOICHCTBYIONIUX TEJL.

Bropoii 3akon HproToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JlehOpMAaITi.

Hesecomocts. Bec Tena npu ycKOpeHHOM NOABbEME U MAJICHUU.

CpaBHEHHE CUJT TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

VYcnoBust paBHOBeCHs TBEPIOTO Tena. Bunbl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Wzydenne nmkeHNs Opycka 1Mo HAKJIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHII YIIPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U PE3MHOBOM 00pasiie, OT
ux nehopMaIum.

Uccnenosanue ycioBuil paBHOBECUS TBEPAOIO TeJa, UMEIOUIETO OCh BPAILLICHUS.

Tema 3. 3aKonvl COXpAHEHUA 6 MeXAHUKE

Nmnynsc MaTepuanbHOM TOUYKM (Tena), CHUCTEMBl MaTepualbHbIX To4eK. Mmmynbc cuibl u
M3MEHEHHe UMITyJIbCa Tela. 3aKOH COXPAaHEHUs UMITyNbca. PeakTHBHOE IBHKEHUE.

Pa6ora cuibl. MOITHOCTB CHJIBI.

Kunerndeckast sHeprusi MaTepraibHOi Touku. Teopema 006 N3MEHEHUH KHHETHYECKON SHEPTHU.

[MorenumanbHas sSHeprus. [loTeHIManbHAass dHEPrus yHpyro AeGopMUPOBAHHOW TPYKUHEI.
[lorennmanbHas sHEPTrUs TeNIa BOJIM3H MOBEPXHOCTH 3eMJIH.

[MoTeHnManbHBIC U HEMOTEHIIMAIBLHBIE CHIIBI. CBSI3b paOOTHI HEMTOTEHIIMANBHBIX CHJI C U3MEHEHUEM
MEXaHUYEeCKOW IHEPTHU CUCTEMBI Tel. 3aKOH COXPaHEHHS] MEXaHIUUECKON SHEPTHH.

Ympyrue u Heynpyrvue CTOIKHOBEHHUS.

TexHu4ecKue yCcTpOCTBA U MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KOIEP, IPYKUHHBIN ITUCTOJIET,
JIBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTnBHOC NBUKEHHE.

Ilepexon moTeHIIMATEHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoptule padbomol

Uzyuenne abCOMOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OAWHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3n pabOThl CHJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEPTUU Tella Ha IpuMepe
pacTsKEHUS] pE3MHOBOIO XKTyTa.

Paznen 3. MoJekyasipHas pu3nka U TepMOAUHAMHUKA
Tema 1. Ocnogvl MoneKyIAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH M WX OMNBITHOE OOOCHOBAaHHE.
BbpoyHoBckoe nBwkenue. duddysus. Xapaktep ABMKECHHS W B3aUMOJICHCTBUS YaCTHI[ BELIECTBA.
Mogenu CTpOeHUS Ta30B, JKUIKOCTEH M TBEPIBIX TENI U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHUX
Mojeneit. Macca u pasmepsl MoJiekyi. KonudecTBo BemectBa. [locTosiHHas ABoraipo.
TemnoBoe paBHoBecue. Temmnepatypa u e€ uamepenue. [llkana remneparyp Lenbcus.



Mopens wuaeanpHoro ra3a. (OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOH Teopuu
UeabHOrO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpedHed KHHETHYECKOH JHEPTruu TEeIIOBOTO
nBwxkeHud vactul rasza. lllkamna temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHHE MeHpeneeBa—
Kianeitpona. 3akon [lanproHa. M3ompomecchl B HaealbHOM ra3e ¢ IMOCTOSHHBIM KOJTHIECTBOM BEIICCTRA.
I'padnueckoe mpeacTaBieHne U30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHUYECKHE yCTPOUCTBA U MMPAKTHYECKOE PUMEHEHHE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIIAE TUCKPETHOE CTPOCHHE BEIIecTBa, (poTorpaduy MONEKYI OPraHUIeCKHX
COETMHECHHUIM.

OmnbiThl 110 MU GY3UHN KUIKOCTEH 1 ra30B.

Mopnens OpOyHOBCKOTO IBHKEHUISL.

Mogens onbiTa [TepHa.

OMnBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHIE MEXMOIEKYISIPHOTO B3aUMOIEHCTBHSL.

Mogenb, WLTIOCTpUPYIOIIAs NPUPOLY JABICHUS I'a3a HA CTEHKHU COCYa.

OIBITHL, WUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UICAaJIBbHOrO ra3a, U30MPOLIECCHI.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEpPEeHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATYpPbI BO3yXa B HEN.

HccnenoBanue 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUS pa3pe’KEHHOTO Tasa.

Tema 2. Ocnogbl mepmoounHamuku

TepmoanHamuueckasi cucteMa. BHYTpeHHSISI SJHEPTUsl TEPMOAMHAMHUECKON CHUCTEMBI U CIIOCOOBI
e€ mmeHeHus. KonmuecTBo TEIUIOTH U padoTa. BHyTpeHHSS 3HEprus 0IHOATOMHOTO HICabHOTO rasa.
Bunel Temonepenaun: TemIONPOBOAHOCTb, KOHBEKIIHA, U3TydeHHe. Y IeNbHas TeIJI0EMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI NpH TEILIONEpeaaye.

IMonstue 00 agmabaTHOM mporecce. [lepBbiii 3akoH TepMoauHaMHKH. [IpuMeHeHHE TEepBOro
3aKOHa TEPMOJMHAMHKH K U3ompoleccaM. [ paguueckast ”HTeprpeTaus padoThI rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMocTh TPoIieccoB B MPUPOJIE.

TemnoBsle MamuHbl. [IpUHIMOBL JEeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus ’HEpruu B
TermoBbIX MammHax. Koad¢uinueHnt mnonesHoro naeiictBusi TermoBoi mammuel. L{ukn KapHo m ero
k03 PUIIUEHT TOJIE3HOTO ASHCTBHA. DKOJIOTHUECKHE POOIEMBI TETJIOIHEPTETHKH.

TexHn4yeckre ycTpoicTBa M IPaKTHYECKOE NMPUMEHEHHE: JABHraTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3meneHnne BHYTpEHHEH SHEPTUH Tejla MPH COBEPIICHUH PabOThl: BBUIET MPOOKU U3 OYTHUIKH O]
JeCTBUEM  CXKATOr0  BO3AyXa, HarpeBanue ddupa B JaTyHHOH TpyOke myTéM  TpeHHs
(BUICOIEMOHCTPAIIHS).

W3Menenue BHyTpeHHEN sHEpruu (TeMepaTypsl) Tea MNpH Tervionepeaaye.

OnbIT 10 aAMabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mojienu mapoBoii TypOMHBIL, IBHTATENsi BHYTPEHHETO CrOPaHHs, PEAKTUBHOTO JIBUTATEIISL.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomul

W3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[lapooOpa3zoBanne u KoHAeHcauus. McmapeHue u kuneHue. AOCONIOTHasT M OTHOCHUTENIbHAS
BJIQXHOCTb BO3Myxa. HacellmeHHBIi mnap. YxaenbHas Temiora MNapooOpa3oBaHUs. 3aBHCHMOCTh
TEeMIIepaTyphbl KUIICHUS OT JaBJICHUS.

Teépanoe teno. Kpucrannumueckue n amop¢Hble Tena. AHU30TPOIUS CBOMCTB KpucTaiuioB. JKuakue
kpuctayuibl. CoBpeMeHHble MaTtepuaisl. [InaBnenue u kpucrannusanus. Y eibHas TEIIIOTA MJIaBJICHUS.
CyOmumartysi.

YpaBHEeHHE TEIUIOBOTO OanaHca.



TexHaudeckue yCTPONUCTBA M MPAKTHICCKOE TPUMEHEHHE: TUTPOMETP U IICHXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH TTOyYeHHsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOIIOTHH.

Jlemoncmpayuu

CRoiicTBa HACHITIICHHBIX TIAPOB.

Kunenune npu moHMKEHHOM JaBICHUH.

Crioco0OBI M3MEpPEHHUS BIIAYKHOCTH.

Habmonenne HarpeBaHUs 1 TUTABJICHIS KPUCTAJIMIECKOTO BEIIIECTBA.

JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

M3mepeHue OTHOCUTENBHOM BIaKHOCTH BO3AYXa.

Pasnen 4. DnekTpoaunaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanusa Ten. OJeKTpuyeckuil 3apan. [[Ba Buma anexTpuyeckux 3apsaoB. [IpoBogHuKW,
JTURJIEKTPUKH U MOTYTIPOBOIHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsa.

BzaumoneiictBue 3apsimoB. 3akoH Kynona. TouedyHbI SJEKTPUYECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro moss. I[IpuHimn cynepno3uuuu 31eKTpUdecKuX noiei. JInauu
HaANPsKEHHOCTH 3JEKTPUIECKOTO MOJIS.

Pabota cun snekrpoctatmueckoro moiisi. [lorenuman. Pasnocts mortenuumanos. [IpoBomHuku u
JTURJIEKTPUKY B 3JIEKTPOCTaTHUECKOM ToJje. JuaaekTpuieckas IpOHUIIAeMOCTb.

OnektpoémMkocTs.  KoHmeHcaTop. ONEKTPOEMKOCTh  IUIOCKOTO  KOHAEHcCATopa.  DHEpPrus
3apsKEHHOT0 KOHJIEHCaTopa.

TexHrn4yeckne yCTpOHCTBA W MPAKTUYECKOE TPUMEHEHHE: 3JEKTPOCKOI, 3JEKTPOMETP,
AIIEKTPOCTATHUYECKAsT 3aIUTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIA aImapar,
CTpYHHBII NpUHTED.

Lemoncmpayuu

YCTpoHCTBO M PUHINI JEUCTBHA DIIEKTPOMETPA.

B3aumopeiicTBre HadIEKTPU30BaHHBIX TEIl.

DNEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpoBOHYKH B AIIEKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTuyecKas 3amuTa.

JIMDIEeKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTB IEKTPOEMKOCTH TLIOCKOTO KOHICHCATOPA OT IJIOMIA/IN TUTACTUH, PACCTOSHHS MEXIY
HUMH U JTUIEKTPHYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenne 3neKTpoEMKOCTH KOHEHCATOPA.

Tema 2. llocmoannwtii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

DNEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTro Toka. Mcrounumku toka. Cuia
ToKa. [loCcTOSIHHBIHN TOK.

Hanpsixenue. 3akon OMa Jyist yyacTka LEenu.

ONEKTPUUYECKOE CONPOTUBIEHUE. YAEIbHOE CONPOTUBIEHHE BemecTBa. llocnenoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHUKOB.

Pa6ota amektpudeckoro Toka. 3akoH Jxoyns—JIenma. MOIHOCTE 3JIEKTPUIECKOTO TOKa.

ONEeKTPOABMKYINAS CHJIa M BHYTPEHHEE CONPOTUBIICHNE NCTOYHHKA TOKA. 3aKoH OMa ISl TIOTHOM
(3aMKHYTOH) 3MeKTprudecKoi ermu. KopoTkoe 3aMbIKaHHeE.

ONeKTpOHHasT TPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBHUCHMOCTH COIMPOTHBICHUS METAIJIOB OT
Temneparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpuyeckuil TOK B BakyyMe. CBOMCTBA NIEKTPOHHBIX ITYYKOB.



ITomynpoBogauku. CobCcTBeHHAs U MPUMECHAs! MPOBOJAUMOCTH MOJIYITPOBOAHMUKOB. CBOMCTBa P—N-
niepexosa. [lomympoBofHIKOBBIE TPHOOPEI.

DNEKTPUYECKUI TOK B PaCTBOPAX M paciuiaBax AJMEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOIHALINS.
DIIEKTPOITH3.

OneKTpuIecKnid TOK B Tazax. CaMOCTOSATEIBHBIA W HECAMOCTOATCILHBIM paspsan. MomaHus.
IIna3ma.

TexHuueckue yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
WUCTOYHWKH TOKa, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI, DIEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP
COTIPOTHBIICHHSI, BaKyyMHBIH IIHOJMl, TEPMHUCTOPHI W (OTOPE3UCTOPHI, TOIYIPOBOTHUKOBBIA THO/,
rajabBaHUKA.

Jlemoncmpayuu

M3mepenue CUilbl TOKA U HAIPSDKEHHUSL.

3aBUCHMOCTH COTIPOTHBIICHHS IIMITHHAPUIECKUX MMPOBOJHUKOB OT JUTHHBI, IDIOMIAIN MTONEPEIHOTO
CEUYECHUS U MaTepuaia.

CMelaHHoe COeTMHEHNE TPOBOAHUKOB.

[IpsiMoe u3MepeHue 3IEKTPOABUKYIIEH criibl. KOpOTKOE 3aMbIKaHHE TaJIbBAHUYECKOrO 3JI€MEHTa
U OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTE 3JIEKTPOJIUTOB.

HckpoBoil pa3psii 1 IpOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSSA MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHue cMemaHHOTO COEMHEHUS PE3UCTOPOB.

H3mMepenue 351eKTpoABMKYIIeH CHUITbI HCTOUYHHKA TOKA U €r0 BHYTPEHHETO COITPOTUBIICHUSI.

HabmroneHue anekrposusa.

Me:xnpeaMeTHbIe CBA3U

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 10 Kigacce OCyHIeCTBISieTCS € Y4ETOM
COJICPIKATEIIbHBIX MEXKIIPEJAMETHBIX CBSA3CH ¢ KypcamMM MaTeMaTHKH, OMOJIOTMH, XMMHWHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nowsmust, CBI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O MO3HAHWS: SBIICHUE,
Hay4HbI (akT, runoresa, (uU3MUecKass BEIMYMHA, 3aKOH, TEOpHs, HAONIOJeHHE, OJKCIIEPUMEHT,
MOJIEJTMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHne CUCTEMbl YpaBHEHWH, JMHelHas (QyHKuus, mapaboma, runepbona, ux
rpadMKi U CBOWCTBA, TPUTOHOMETpHUYecKHe (YHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYIECKOE TOXKAECTBO, BEKTOPHI M MX NMPOEKIIUU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexannmueckoe JBHXEHUE B )KHUBOW mpupoze, auddysuss, ocMoc, TeriooOMeH KUBbIX
OpraHu3MOB (BUbI TEIJIONEPEIauH, TETIJIOBOE PABHOBECHE), IIEKTPUUIECKHE SIBJICHHS B KUBOW MPUPO/IE.

Xumus: NIUCKPETHOE CTPOCHWE BEIIECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsg Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW M Ta30B, SJIEKTPUUECKHUE CBOMCTBA
METaJUIOB, AJIEKTPOIUTHYECKAS TUCCOIUAIINS, TaIbBaHUKA.

Teoepaghus: BnaxxHOCTH BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusi: TpeoOpa3oBaHUE JBIKEHHWI C WCIOIB30BAHUEM MEXaHHU3MOB, YY€T TpPEHHUS B
TEXHHKE, TOAIIUITHIUKH, UCIIOIF30BAHNE 3aKOHA COXpPAaHEHHS HMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
JIpyTHe), ABUTaTellb BHYTPEHHETO CrOPaHUs, MapoBas TypOWHA, OBITOBOW XOJOIWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH TOJIyY€HHsI COBPEMEHHBIX MaTEpHUANIOB, B TOM YKCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAsT  3aIllUTa, 3a3€MIIEHHE O3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TpPUHTED,
AJIEKTPOHATPEBATENbHEIE TPUOOPHI, AMEKTPOOCBETUTEIbHBIE IPUOOPHI, TATEBAHUKA.

11 KJIACC



Paznen 4. DinekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUs

IlocTostHHbIE MarHuThHl. B3aumonelcTBHE NOCTOSHHBIX MarHutoB. MarnutHoe mnoise. BekTtop
MarHuTHOM HMHAyKUMW. [IpuHIMN Cyneprno3Wiuyd MAarHUTHBIX MOJded. JIMHUKM MarHuTHOM WHIYKLIHH.
Kaprtuna nuHuil MarHUTHON MHAYKLMH OIS IOCTOSIHHBIX MAarHUTOB.

MarxuTHOe nojie NpoBOJHHMKA ¢ TOKOM. KapTuHa MUHMM MHIYKIWA MarHUTHOTO MOJIS JJIMHHOIO
MPSIMOTO TIPOBOJHHWKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KATYIMIKH ¢ TokoM. OmeiT Dpcrena.
BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIh U HaIIPaBICHHE.

Cuna Jlopenma, e€ mMonyias W HampaBieHue. JIBIDKEHHE 3apsHKEHHON YacTHIBI B OZHOPOIHOM
MarauTHOM T1one. Padota cumel Jlopentia.

SlBneHue  NEKTPOMAarHUTHOM  MHAYKOMM. IloTOK  BEeKkTOpa  MAarHUTHOM  MHAYKLMH.
DNEKTPOABIKYINAS CHIIa MHIYKITUH. 3aKOH JIEKTPOMAarHUTHON nHAYKInK Dapajies.

Buxpepoe anekTpuueckoe mosie. DIEKTPOABMKYLIAs CUIIa HHAYKLIWY B IPOBOJHUKE, ABIKYLIEMCS
MOCTYIATEIBHO B OJHOPOJAHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOMHIYKUIUU. DICKTPOIBIKYILAS CUIA CAMOUHTYKIUU.

DHeprusi MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHuueckue  yCTpOHMCTBa M MPAKTHUYECKOE  NPUMEHEHHE:  MOCTOSIHHBIE  MAarHUTHIL,
3JIEKTPOMArHUTHI, SJIEKTPOABUTATEIb, YCKOPUTETH IIEMEHTAPHBIX YACTHUIl, HHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITyYKa MATrHUTHBIM IOJIEM.

JluHuy MTHAYKIMA MarHUTHOTO TIOJIS.

B3aumopaeiicTBue 1ByX NPOBOJHHUKOB C TOKOM.

Cua Amriepa.

HeiictBue cunbl JIOpeHIia Ha HOHBI JIEKTPOJIUTA.

SIBnenune AMEeKTPOMArHUTHON MHIYKITHH.

ITpaBuno Jlenna.

3aBUCHUMOCTH JIEKTPOABIDKYIIECH CUITBI MHIIYKIIUKA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA.

SIBiieHrE CAaMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3y4yeHne MarHuTHOTO TOJISI KATYIIIKU C TOKOM.

UccnenoBanne neHCTBUS MMOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sABIeHUS SIEKTPOMArHUTHOW WHIYKITHH.

Pasnen 5. KoneGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHUmMHbIE KOJ1€OAHUA

Konebarenbnas cucrema. CBoOoaHble MexaHMYeckHe KojeOaHusa. ['apMoHMYeckue KoseOaHusl.
[lepuon, yacrora, ammnutyaa u daza xoneOaHuid. [IpyknHHBIA MasTHHK. MaTeMaTH4eCKUil MasSTHUK.
YpaBHeHHE rapMOHUYECKUX Kosiebanuil. [IpeBparienue sHEPTUU IPH rAPMOHUYECKUX KOJIEOaHMSX.

KoneOarenbHbii  koHTYp. CBOOOJHBIE  JJIEKTPOMAarHUTHBIC  KOJICOAHMS B HACAIbHOM
Koe0aTelbHOM KOHType. AHAJOTHS MEXIy MEXaHHYEeCKHMH W JJIEKTPOMAarHUTHBIMH KOJEOaHWSMHU.
®opmyna TomcoHa. 3aKOH COXPaHEHHUS SHEPTUH B HJI€ATBHOM K0JIe0aTeIbHOM KOHTYPe.

IIpencraBienne o 3aryxalomux KojeOaHWAX. BBIHYy)XIeHHBIE MEXaHHYECKHE KOIeOaHwMs.
Pe3onanc. BeiHykIeHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHusI.

Ilepemennsnii TOok. CHHYyCOMAANBHBIA TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JIeHiCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUS.



Tpanchopmarop. IlpomsBoacTBo, Tmepemadya ©  MOTPEOJICHHE DIEKTPHUECKONW  DHEPTHUU.
DKOJIOTHYECKHEe PUCKH TPU MPOU3BOJICTBE IEKTPOdHEepTrur. KynbTypa HCIONB30BaHUS NEKTPOIHEPTUU
B [TIOBCEHEBHOM JKU3HU.

TexHuueckue yCTpPOWCTBA M INMPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPUYECKU 3BOHOK, TE€HEpaTop
MIEPEMEHHOTO TOKA, TMHHUH AIIEKTPOIIepe Iad.

Jlemoncmpayuu

UccnemoBarnne mapamMeTpoB Koye0aTenbHOW cHCTeMBl (MPYKUHHBIA WM MaTeMaTHYeCKUH
MasITHHK).

Habmronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanne CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenue pe3onanca.

CBoOOmHBIC DIICKTPOMArHUTHBIE KOJICOaHH.

OcmiorpaMMbl (3aBHCHMOCTH CHUTBI TOKA M HANIPSDKEHHSI OT BPEMEHH) IS DIIEKTPOMArHUTHBIX
KOJIeOaHMIA.

PesoHanc mpu MOCIEAOBATENIEHOM COEAWMHEHWH PE3WCTOpa, KATYIMIKA WHAYKTUBHOCTA U
KOHJEHCATOpa.

Mopens TUHUH AJIEKTPOTIepeIadm.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChI
rpy3a.

HccnenoBanrue mepeMeHHOTo TOKa B IIENH M3 IMOCIENOBATEIbHO COEAMHEHHBIX KOHIEHCATOpa,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHsle 60JIHbl

MexaHudeckue BOJHBI, yCIIOBUA pactpocTpaHeHus. Ilepmon. CKOpOCTh paclpOCTpaHEHUS U
JuTrHA BOJIHBL [lonepeuHsle u poIoJbHBIE BONHBL. MHTepdepeHys 1 TudpaKiyst MeXaHUUECKUX BOJH.

3Byk. CropocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

9HeKTpOMaFHI/ITHBIe BOJIHHI. YcnoBus U3JIYUCHHUA OJICKTPOMArHuTHBIX  BOJIH. Bzaumnuas
opueHtanus BekTopoB E, B, V B anexTtpoMarauTHON BosiHE. CBOWCTBA DJIEKTPOMATHUTHBIX BOJIH:
OTpakKeHHUE, MPEJIOMIICHUE, MOJIApU3alus, qudpakius, uHTepdeperims. CKOpoCcTh 3JEKTPOMArHUTHBIX
BOJIH.

Ixana QJICKTPOMArdMUTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdHMTHBIX BOJIH B TEXHUKE U GLITy.

[TpuHLMIBI paIOCBSI3U U TENEBUACHUS. Pagnonokanus.

ONEeKTpOMarHuTHOE 3arpsA3HEHNE OKPYIKaIOIIEeH Cpeibl.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE IIPUMEHEHME: MY3bIKAJIBHBIE WHCTPYMEHTHI,
YJIbTpa3ByKOBasd JUArHOCTHMKAa B TEXHUKEC W MCIUIUHE, pajaap, paI[I/IOHpI/IéMHI/IK, TCJICBU30P, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX W MPOIOTHHBIX BOJIH.

Konebmnromieecst Teno Kak HICTOYHUK 3BYKA.

HaGunroienue otpaxeHus U NpeIOMIICHHSI MEXaHUYECKIX BOJH.

Hab6mronenue narepdepeHnmnu u nudpakiinu MEXaHUUECKUX BOJIH.

3BYKOBOH pe30HaHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYI0M M YaCTOTON KOJIeOaHUH.

HccnenoBanue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTpPaKEHHUE, MPEIOMJICHHE, MOJSpU3aLus,
Iudpakuus, uHTepQepeHLus.

Tema 3. Onmuxka

T'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpocTpaHEHUE CBeTa B OJHOpOAHOH cpene. Jlyu
cBeTa. ToueUyHBI HCTOUYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHre n300pakeHu B IIIOCKOM 3epKalie.



[Ipenomienue cBeTa. 3aKOHBI TPENIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3aTelb MPEIOMIICHUSI.
IlonHoe BHyTpeHHEe oTpaxkeHue. [IpenenabHplil yroia NoIHOro BHYTPEHHETO OTPaKEHHUSL.

Hucnepcus cBeta. CloXHBIH cocTaB Oemoro ceeta. LIBeT.

Cobwuparomue 1 paccenBaromie TUH3bL ToHkas muH3a. DOKyCHOE pacCTOSHUE U ONTHYECKAs CHIIA
TOHKOM JUH3HL. [locTpoenne n3obpakeHnit B COOMPAIOIINX M PacCenBaONUX JWH3aX. PopMysa TOHKOH
JIMH3E]L. Y BEIIMUCHNE, TaBAEMOE JTMH30M.

TIpenensr TpUMEHUMOCTH T€OMETPHUUYECKON OTNTUKH.

Bomnosast ontuka. WHTepdepeHmus cBeta. KorepeHTHbIC WCTOYHHKH. YCJIOBHS HAOIIOICHUS
MakCHMyMOB W MHUHHUMYMOB B HHTEP(PEPEHIMOHHON KapTHHE OT [BYX CHH(A3HBIX KOTE€PEHTHBIX
WMCTOYHHKOB.

Hudpaxmus cera. AudpaknnoHnas pemeTka. Y cIoBrue HAONIOAEHUS TIaBHBIX MAaKCHMyMOB TIpH
MaJIeHI MOHOXPOMAaTHIECKOTO CBeTa Ha NTU(PAKITMOHHYIO PEMIETKY.

Tlonapuzanus cBera.

TexHU4Yeckre yCTpOMCTBA © TMpaKTUYeCKOe MpHMEHEHWe: OYKW, Jyma, QoToarnmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOII, TEIeCKON, BOJIOKOHHAs OINTHKA, AU(PaKIMOHHAS pPemeTKa,
TIOJISIPOUI.

Lemoncmpayuu

[IpsimonmHEliHOE pacTpocTpaHeHue, OTpAKEHHE U MPpeIoMIIeHHe cBeTa. OnTrdecKue MpruOOopHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOA.

HccnenoBanne cBOWCTB N300paKeHU B TMH3AX.

Mojienu MUKpPOCKOIIa, TeIeCKOna.

HaGimronenue nntepdepeHiny creTa.

HaGmronenue nudpakiuu cBeTa.

HaGmronenue nqucnepcuu cBeta.

Ilomyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Mony4eHue criekTpa ¢ TOMOUIBIO JUPPAKITHOHHON PEIIETKH.

Hab6nroneHve nonsipu3aiuy cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepenue nmokazaTesns MpeaoMIIeHHs CTEKIa.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

HaGmronenue nqucnepcuu cBeta.

Pa3nen 6. OCHOBBI cieIUATBHON TEOPHH OTHOCUTEJIBLHOCTH
I'paHuIbl  OPUMEHHMOCTH  KJIAcCH4YeCcKOM MexaHMkH. llocTymaTel crnenuanbHOH — TeopuH
OTHOCUTENBHOCTH: MHBAapUaHTHOCTh MOJIYJSI CKOPOCTU CBETa B Bakyyme, NMPHUHIMI OTHOCHTEIBHOCTH
OUHIITENHA.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHN U COKPAILEHUE JIUTHHBI.
OHeprus U UMITYJIbC PEISTUBUCTCKOMN YaCTHIIBI.
CBs13p Macchl C SHEPrUEN U UMITYJIBCOM PEISITUBUCTCKOMN YaCTHUIIBI. DHEPTHS MOKOS.

Pasznen 7. KsantoBas ¢puszuka

Tema 1. Inemenmol K6AHMOB0U ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. JHEPTHs U UMITYJIbC (OTOHA.

OtkpeiTie u uccnenoBanne Gorodddekra. Ombitel A. T'. CroneroBa. 3akoHbl GoTOdIDdEKTA.
VpaeHenue Duiniureiina 11t poroaddekra. «Kpacuas rpanuia» dporosddexra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XHUMHYeCKOe IEHCTBUE CBETA.

TexHHUECKHE yCTpOICTBA M MPaKTHYECKOe MPUMEHEeHKe: (HOTOIIEMEHT, POTOJATUHK, COTHEUHAS
Oarapesi, CBETOIUO]I.

Lemoncmpayuu



®o103(PPeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.
Hccnmenoanue 3ak0oHOB BHEITHETO GoTodddexTa.
Ceeroauon.
Comnaeunas 6arapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbeITel Pe3epdopaa mo paccesauto o -dactuil. IlnanerapHas momens
atoma. [loctymarer bopa. Uznydyenne u mormnomenrne (OTOHOB TMpH MEPEXOAE aromMa C OJHOTO YPOBHS
SHepruw Ha Apyroi. Buzpl ciektpoB. CriekTp ypOBHEH SHEPTUU aToMa BOJOPO/Ia.
BosHoBEIe cBolicTBa yacTull. BosHel ne bpoitns. KopnycKyasipHO-BOIHOBOM Ayaiu3M.
CIIOHTaHHOE U BBIHYXIEHHOE U3Iy4YCHHE.
TexHUYEeCcKHe YCTPONCTBA M MPAKTHYECKOE MPHMEHEHHEe: CIEKTPaJbHBIN aHamHu3 (CIIEKTPOCKOII),
na3ep, KBAaHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Onpenenenne NIUHBI BOJIHBI JIa3epa.
Habmroenne muHEHYaThIX CIIEKTPOB U3ITyUESHMS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi
Habmroenne muHeyaToro CrexTpa.
Tema 3. Amomnoe adpo
OKCIEpUMEHTHI, JIOKa3bIBAIOIIME CIOXKHOCTh CTpoeHHs sapa. OTKpbITHE pagHMOaKTHBHOCTH.
Onbitel Pezepdopaa mo onpeneseHUIo cocTaBa paaloaKTUBHOTO W3inydeHus. CBolicTBa anbga-, Oeta-,
raMMma-u3iaydeHus. BiausHue paaroakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTkphITHE IPOTOHA U HelTpoHna. Hykionnas mozens siapa ['eiizenOepra—Banenko. 3apsa siapa.
Maccosoe uucio sapa. M30Tomnsl.
Anbda-pacnia. DIEKTPOHHBIH W TO3UTPOHHBIA Oera-pacnaa. [amma-usmyueHwe. 3akoH
pasnoaKTUBHOIO pacraja.
DOHeprust CBs3M HYKJIOHOB B sizipe. SaepHbie cuibl. JledekT Macchl sapa.
SnepHsle peakuuu. JleneHue u CUHTES siep.
Snepupiii peaktop. TepmosinepHbiii cuHTe3. [IpoOneMbl W MEPCHEKTHBHI SAEPHON SHEPTETHKH.
OKOJIOTHYECKHE acTIeKTHI SIEPHOIN SHEPTreTHKH.
OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.
MeTtos! HaOTIOACHUS U PErHCTPaLUY JIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTaIbHBIC B3aUMOIeiCTBHS. ENMHCTBO (hr3nuecKoi KapTHHBI MUpa.
TexHu4eckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: JO3UMETP, Kamepa BunbcoHa, saepHbIil
peakTop, aroMHast 6oMOa.
Jlemoncmpayuu
CuéTunK NOHM3UPYIOMINX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamoptule padbomol
HUccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DneMeHTHI ACTPOHOMHUH M ACTPOPUIUKHA

Orambl pa3BUTHSA acTpoHOMEH. [IprKiIagHoe 1 MUPOBO33PEHIECKOE 3HAUCHHUE AaCTPOHOMHUH.

Bupn 3Bé3mH0T0 HeOa. Co3Be3us, IpKUE 3BE3MBI, TUIAHETHI, IX BUIUMOE IBIKCHIE.

ColtHeUHas cUCTEMA.

Comnrne. ConHedHnass akTUBHOCTh. Mcrounuk sHepruu ComHIa W 3BE3M. 3BE3ABI, UX OCHOBHEIE
XapakTEepPUCTHKH. JlmarpamMmma  «CHEKTpaldbHBIA  KJacC —  CBETHMOCTBY».  3BE3IBI  TJIABHOM
MOCIEA0BATEILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY JUISl 3BE3J TJIABHOM IIOCIIEIOBATEIIHLHOCTH.
Buytpennee crpoenue 38E31. CoBpeMEHHBIC MTPEACTABICHAS O MPOUCXOKACHUH U 3BoJfonu CoJTHIA |
3BE31. ITaIlbl JKU3HHU 3BE3]I.



Muneunsii I[Iyte — nHama [amakTtuka. [lomoxenme u gBmwkenue Conara B ['amaktuke. Twurbl
rajnakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE OBIPHI B sipax rajlakTUK.

Bceenennas. Pacmupenne Bceenennoit. 3akon Xa06ma. Pazoeranne ramaktuk. Teopus bosbmmoro
B3pbIBa. PEIMKTOBOE H3IIyUCHUE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTpOHOMHH.

Yuenuueckue nabnwooenus

HaGmronennst HEBOOPYKEHHBIM TJIa30M C HWCIOIH30BAHUEM KOMITBIOTEPHBIX IPHIOKEHUN IS
ompezeNeHus TOJI0XKEeHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nns CeBepHOTro
MOJIyLIApUS U SIPKUE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro [lytu.

Oo6o01mariiee MIOBTOPeHNE

Pons ¢u3nkm U acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOW, COIHMAIBLHOM W ITHUECKOU
chepax AeITeTbHOCTH YeIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUU B COBPEMEHHOMN HAYYHOUH KapTHHE
MUpa, pollb (pU3MUECKOi Teopun B (HOPMHUPOBAHNY MPENCTABICHUN O (PU3MUECKON KapTHHE MHUpPa, MECTO
¢u3nYecKo KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
pUpoze.

Me:xnpeaMeTHbIe CBA3H

Wzydenne xypca ¢usukm 0OazoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  YYETOM
COJZIepKATENbHBIX MEXIIPEJAMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHWHU, Teorpaduu U
TEXHOJOI'nu.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHWEM METOJIOB HAYYHOT'O IO3HAHUS: SBIICHHE,
Hay4yHbId (aKkT, THUIOTEe3a, (U3NYECKas BEJIMYMHA, 3aKOH, TEOPHsl, HaOJIIOJICHUE, SKCIICPUMEHT,
MOJIEJIMPOBaHKE, MOJIEINb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHECHHH, TPUTOHOMETPHUUECKUE (QYHKIMHU: CHUHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HMX MPOEKLIWH Ha OCH
KOOpJIMHAT, CIIOKCHWE BEKTOPOB, TPOW3BOJHBIC DJJIEMEHTapHBIX (DYHKIMHA, TPU3HAKH TMON00US
TPEYroJILHUKOB, ONpe/IeIIeHUE TUIOIAIN TNIOCKHX (QUTYp 1 00BEMA Tedl.

Buonocus: snekrpuyeckue SBICHHS B JKUBOW TNPHPOJE, KojeOaTenbHbIe JIBHKEHHUS B KHUBOH
IIPUPOJE, ONITUYECKUE SIBJIEHUS B )KUBOU NPUPOJE, IEUCTBUE PaAUALIMU HA XKUBBIE OPTAHU3MBL.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJN, KPUCTAJUITMUYECKass CTPYKTypa TBEPIBIX TeNl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAIU3.

Teoepaghua: wmarHuTHBIE TONMIOCa 3eMIIM, 3QJIKM MArHUTHBIX pyll, (GOTOChEMKAa 3eMHON
MTOBEPXHOCTH, MPeICKa3aHne 3eMIIETPSICEHUN.

Texunonozus: JWHWUW DIEKTpPOIEpeady, TeHepaTop TMEPEeMEHHOr0 TOKa, JJIEKTPOJBUTATEND,
WHIYKIMOHHAS Te4Yb, pajap, paauonpuéMHHK, TeNeBH30p, aHteHHa, Ttenedon, CBY-neus,
MIPOEKLIMOHHBIH amnmapar, BOJIOKOHHAA OTITHKA, COJTHEYHas Oarapesl.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOT'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUSA

OcBoenue yueOHoro mpeamera «®du3uka» Ha ypoBHE cpenHero oliero oopasoBanus (0a30BbIi
YPOBEHB) AODKHO 00ECIEUNTh JOCTIKCHUE CIEAYIOINX JIMYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS Yy4eOHOro mpeamera «®Dwusukay JOMKHBI OTpPaXaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YYAIONIMXCS PYKOBOJCTBOBATLCS CHOPMUPOBAHHON BHYTPCHHEH TTO3UIMCH
JUYHOCTH, CHUCTEMOW  I[EHHOCTHBIX  OpPUCHTAlUH, TO3UTHBHBIX  BHYTPEHHUX  YOCKICHUIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0 OOIEeCTBa, PACHIMPEHUE KU3HCHHOTO
OMBITA WU OMBITA JCATCIHLHOCTH B MPOIECCE pPEAM3allid OCHOBHBIX HAIPaBICHUN BOCHUTATEIHHON
JICSATEIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamIaHCcKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMHU OOYYaroIIerocs Kak aKTUBHOTO W OTBETCTBCHHOI'O
YJIeHa POCCUHCKOTO O0IECTBa;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYECKUX TYMAHUCTUYCCKUX U IEMOKPATHUYCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpPECcax TIPakIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3alluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA MUHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUAMU U
HA3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaKIaHCKOW WACHTUIHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHEHHUSIM POCCHUHCKUX YUEHBIX B
obnacTu (M3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(hOpMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSCh Ha
MOpaThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYMBOTO Oy IyIIEero;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(u3nYecKoil HayKe;

5) Tpy1oBOro BocnuTAHUSA:

WHTEpEC K pa3iuyHbiM cepam NpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(U3UKON U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu M peain30BBIBATh
cOoOCTBEHHBIE )KU3HECHHBIC TUIAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa30BaHWIO B 001acTh (U3MKH Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh ~ DKOJOTMYECKOH  KYJIBTYphl, OCO3HaHHWE  MIOOAIBHOIO  XapakTepa
IKOJIOTHYECKHUX TIPOOIIEM;

MJIAHUPOBAHUE M OCYILECTBICHUE JEHUCTBUI B OKpY)KAIOIIEW Cpejie Ha OCHOBE 3HAaHMS UeJen
YCTOHYHMBOI'O Pa3BUTHS YEJIOBCUECTRA,;

pacIIMpeHUe OIbITa ACSITCIBHOCTH 3KOJIOIMUYSCKOM HANpaBJICHHOCTH Ha OCHOBE HMMEIOLIUXCS
3HAHWI TI0 PU3KKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMUSI:



Cc(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
(u3UIeCcKOi HAYKH;

OCO3HAaHME IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoliecce H3ydeHUs (GHU3NKU
OCYIIECTBIISTH MPOSKTHYIO M UCCIIEI0BATEIBCKYIO IESITEIFHOCTD HHANBUIYAIbHO U B TPYTIIE.

METANPEJIMETHBIE PE3YJIBTATbBI

IMo3naBaTesibHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA
Ba3oBble Jornyeckue aeiicTBus:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEIEIIATH LIENH ACATENFHOCTH, 33/1aBaTh MApaMeTPhl U KPUTEPUU UX TOCTHKEHHUS;

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pEHICHUS TPOONeMbl ¢ Y4€TOM aHain3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSTEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM, OLICHUBATD
PUCKH TIOCIECTBUH A TEILHOCTH;

KOOPAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aHMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBaTeIbCcKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MMOHATHAMA U METOIaMU (PU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEIOBATENHCKON U MPOEKTHOU NEATENLHOCTA B 0OJACTH (PU3UKH,
CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOWICKY METONOB pemIeHHUsS 3amad (PU3NIecKoro
CoZleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIQIETh BUAAMH JEATEIBHOCTH IO IIONyY€HUI0 HOBOTO 3HAHHSA, €ro WHTEpPIIPETaInH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3JMYHBIX yYEOHBIX CHUTYallUsX, B TOM YHUCIE TMPH CO3IaHUHU
y4e0HBIX IPOEKTOB B 00JIACTH (PU3UKU;

BEISBIISATE TTPHYUHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UPOBaTh 3a/1ady, BBIIIBUTATH THIIOTE3y €€
pellleHnsl, HaXOAWTh APTYMEHTHI Ui JIOKA3aTelbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAM3UPOBATH TOJYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTUYECKH OIEHWBATh HMX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTHh U (DOPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHOMN JESITETFHOCTH, B TOM YHCIIE
TP U3YYEHUU (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIaCTh )KU3HEACATENLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOAX0/Ibl ¥ PEIICHUS;

CTaBHUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTePHATHBHEIC PEIICHNSI.

Pa6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMHU MOJy4eHUs] WHOOpMAUK (QU3NIECKOTO COJEPKAHUS U3 UCTOYHHKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIBHO OCYIICCTBIISITh TOMCK, aHAlM3, CHCTEMATH3allMI0 W WHTEPIPETAIUIO
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEJICTABIICHUS;

OIIEHUBATH JIOCTOBEPHOCTh HHPOPMAITUH;

UCIIOJIb30BaTh CPEJICTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3allMOHHBIX 3aJad C COOJIOJCHHWEM TpeOOBaHUi
IPrOHOMHUKH, TEXHUKH O€30TIaCHOCTH, THUTHEHBI, pecypcocOepeKeHus, MPaBOBBIX M 3TUYECKUX HOPM,
HOPM HMH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJCPKAHHS B PazIM4YHBIX (opMaraXx ¢ Y4ETOM Ha3zHAUCHHS
WHQOPMAITUY U TIeJIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (JOpMY TPE/ICTABICHHS Y BU3YATU3aIHH.



KoMMmyHuKaTHBHBIC YHUBEpCaAJbHbIe YUeOHbIe 1eiicTBUS:

OCYILECTBIISITh OOIIEHUE Ha YPOKax (PM3UKHU U BO BHEYPOUHOHU AEATEIBbHOCTH;

pacro3HaBaTh NPEINOCHIIKH KOHGINKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTBL;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPE/CTB;

MOHUMATh ¥ UCTOB30BaTh MPEUMYIIECTBA KOMaHJHON U MHIUBHYalbHOU PabOTHI;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMIMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBUM, pachpeAensiTh pPOIM € Y4ETOM MHEHUH Y4YacCTHHMKOB,
00CyXaTh pe3ynbTaThl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIC IIPOCKTBI, OLCHUBATb HUACU C TIO3WMIHUU HOBHU3HBI, OPHUIMHAJIILBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYHICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUE B PAa3JIMYHBIX CUTyalUAX, IIPOABIIATH
TBOPYECTBO U BOOOPaKCHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcajbHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

CaMOCTOSITETTFHO  OCYIIECTBIISATh MO3HABATENBHYIO JIEATENBHOCTH B 00mactn (u3ukud U
aCTPOHOMUH, BBISBIIATH MPOOJIEMEI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEUICHUs] pAacuy€THBIX M KayeCTBEHHBIX 3a/4ad, IUIaH
BBITIOJTHEHHS TPAaKTUYECKOW padOTHI C YIETOM WUMEIOIINXCS PECypCcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

pacimupsTh paMKH Y4e0HOTrO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAOUYTEHUH;

JlenaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OIIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO M MPOSBICHUIO JPYAHLIUH B 001IacTH (U3MKH, MOCTOSHHO
MOBBINIATE CBOM 00pa30BaTEIHHBIA U KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJIJIEKT:

JaBaTh OILIEHKY HOBBIM CHTYyalMsIM, BHOCHUTH KOPPEKTHBBI B JEATENbHOCTb, OIIEHHWBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH I103HABATEJILHOW PEeQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICITUTENFHBIX MPOILIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI peIeKCHH TS OIICHKH CUTYaIllH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 MX CHIDKEHHIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKU M IOCTOMHCTBA;

MPUHAMATh MOTUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3yIIbTATOB JAEATEIHHOCTH;

MpHU3HABATh CBOE MPaBO M MPABO JIPYTHX HA OMINOKH.

B nporiecce H0CTMKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUS IPOTPaMMBbI TI0 GU3UKE JIJISI YPOBHS
cpemHero o6miero 0o0pa3oBaHUS y OOYYAIONIUXCS COBEPIICHCTBYETCS ASMOIMOHATLHBIM WHTEIUICKT,
Mpenosarauuii copMHUpPOBAHHOCTD:

CaMOCO3HaHMsI, BKJIFOUAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAILHOE COCTOSIHHE, BUIETD
HanpaBJICHUsI Pa3BUTHUSI COOCTBEHHOM AMOLMOHATILHOM c(epbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJNb, YMEHHE INPUHMMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHUE, CIIOCOOHOCTh aIanTHPOBATHC K SMOLHOHAIBEHBIM U3MEHEHUSIM H MPOSBISATH THOKOCTB,
OBITH OTKPBITBIM HOBOMY;;



BHYTPEHHEW MOTHBAIINH, BKJIIOYAIONIEH CTpEeMIIEHHE K JOCTHKCHHIO IETH M YCIeXy, ONTUMH3M,
WHUIIMATUBHOCTH, YMEHUE IEHCTBOBATH UCXOMS U3 CBOMX BO3MOYKHOCTEH;

SMIMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE IPYTHX, YIUTHIBATH
€ro IpHY OCYIIECTBICHNN OOIIEHHUs, CTIOCOOHOCTh K COYYBCTBHUIO M CONIEPEKUBAHHIO;

COIMAJIFHBIX HAaBBIKOB, BKITFOYAIONINX CIIOCOOHOCTH BEICTPAWBATh OTHOIICHHS C APYTUMH JIIOJIEMH,
3a00THTBCS, TPOSIBIATH HHTEPEC U pa3peniaTh KOH(QIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K koniy o0y4enus B 10 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCThH y 00YHAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HAa MPHUMEPax PoJib U MecTo PU3HKKU B POPMUPOBAHUN COBPEMEHHOW HAYYHOM
KapTHUHBI MHUpa, B Pa3BUTHH COBPEMEHHOH TEXHUKHM M TEXHOJOTHH, B NMPAaKTUYECKOH AESITEIbHOCTH
JIIOJICH;

VUUTHIBATh TPAaHUIBl TPUMEHEHHS H3YYEHHBIX (PHU3MYECKHX MOAeJel: MaTephajbHas TOYKa,
MHepLHaIbHas CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, MACANBHBIN a3, MOAEIN CTPOCHUS Ia30B,
JKUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN MEKTPUUCCKUI 3aps IPU PElIeHUH QU3NIEeCKUX 3a1ay;

pacmno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETHYECKOH TEOpUH CTPOCHHUS BELIECTBA M JJIEKTPOAWHAMUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MaJCHUE TEJ, ABWKECHUE MO OKPYXKHOCTH,
UHepLMs, B3auMoaeiictBue Ten, nuddysns, OPOYHOBCKOE IBM)KEHHE, CTPOCHUE >KUAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHEe O00BEMa Ten IMpH HArpeBaHuUM (OXJIAXKAECHUM), TEIUIOBOE pPaBHOBECHE, HCIIApEHHE,
KOHJICHCALsl, [UIaBJICHNE, KPUCTAIUIM3ALNs, KUIEHUE, BIaKHOCTh BO3/yXa, MOBBILICHUE NABJICHUs ra3a
IIPY €ro HarpeBaHUM B 3aKPHITOM COCYIE, CBSA3b MEXKAY IapaMeTpaMH COCTOSHHS ra3a B M30Ipoleccax,
3NIEKTPU3aLMS TEJI, B3aUMOEHCTBUE 3apsa0B;

OIMCHIBATh MEXAHWYECKOE IBIDKEHHE, UCIIONB3ys (PU3MYecKue BENIWYMHBL KOOpIMHATA, IIYTh,
NepeMelleHne, CKOPOCTh, YCKOpEHHE, Macca Tejla, CHjla, HMITyJbC Tella, KWHETHYecKash SHeprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKass padoTa, MEXaHHYECKasi MOIIHOCTh; MIPU ONMHMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MYECKHHA CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHHS M EIWHHIBI, HAXOAWUTh
(bopMyIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUYECKYIO BEJINYMHY C JPYTUMH BEIUIHHAMM;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CPeIHsAs KUHETHUYECKas SHEPrus XaOTHYECKOTO JBMXKEHHS
MOJIEKYJI, CPEIHEKBAAPATUYHASL CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SHEprus, pabora
raza, ko3 puuueHT none3Horo ASUCTBHS TEIUIOBOTO JBUraTellsl; MPH ONMMCAHUM IPABHIIBHO TPAKTOBATh
(GU3NYECKUil CMBICT HCHOJNB3YEMBIX BEIMYMH, UX OOO3HAYCHUS M EIUHHIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JITAHHYIO (DM3UYECKYIO BEJIMUHHY C JPYTHMH BEJINYNHAM;

ONHCHIBATh W3YYEHHBIE JIIEKTPHUECKHE CBOWCTBA BEMIECTBA W DJJIEKTPUUYECKUE SBICHUS
(mporiecchl), UCTONB3Ysl (HUIMUECKUE BEIHYUHBI: DIICKTPUYECKUN 3apsj], DJIEKTPHUYECKOe TIoJe,
HANpPsKEHHOCTh TIOJSI, MOTEHIMANl, Pa3HOCTh IOTEHIIMAJIOB; TPW OIWCAHUHM MPABHIBHO TPAaKTOBATh
(GU3NYECKUIT CMBICIT HMCIONB3YEMbBIX BEIMYMH, MX OO0O3HAUEHWsS W E€JIMHUIIBI; yKa3biBaTh (HOPMYIIHI,
CBSI3bIBAIOLIME AAHHYIO (DU3NUECKYIO BEIMUMHY C APYT'HMU BEJIMUUHAMU;

aHATM3UPOBaTh (PU3MYECKHE MTPOIECCHI U SBICHUS, UCIONb3ysl PU3MUECKHe 3aKOHBI ¥ TPUHIIUTIBL:
3akoH BcemMupHoro tsaroteHus, |, Il u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHNST MEXaHUYECKOH SHEPTHH,
3aKOH COXPAaHEHHWS HMMITYJIbCa, MPHUHIMI CYHEPHO3UIMH CWJI, MPHUHIMII PAaBHOMPABUS WHEPHHATBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
cpe/iHel KMHETHYECKON SHEPTUH TEIIOBOTO JBIKEHUSI MOJIEKYJ C a0CONIOTHOW TEMIIepaTypoi, MepBhIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS AIIEKTPUIECKOro 3apsiaa, 3akoH KymnoHa, mpu 3ToM pa3nndars
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BBIPAXKEHUE M YCJIOBHS (IPaHUIIbI, 00IACTH)
IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE TPWHIUMBI JEHCTBUS MAaIINH, TPUOOPOB M TEXHHYECKUX YCTPOMCTB;
pas3irygaTh YCIOBHUS MX O€30MaCHOTO WCTIOIB30BAHUS B TOBCEIHEBHOW KI3HU;

BBITIONHATh OJKCIIEPUMEHTHI TI0 HCCIEJOBAHUIO (U3NUECKUX SBIECHHH ¥ TPOIECCOB C
WCTIOJIb30BaHMEM NPAMBIX M KOCBEHHBIX H3MEPEHWH, IpH 3TOM (OPMYyIHpOBaTH MpodieMy/3afgady U
TUTOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000PYAOBaHNUs, TPOBOANUTH
OTIBIT ¥ (DOPMYIIMPOBATH BHIBOBI;

OCYIIECTBISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3MUECKWX BENWYHH, IPH 3TOM BBIOWpATh
ONTHMAIBHBI CIIOCO0 M3MEPEHWSI W WCIIONB30BaTh W3BECTHBIE METOABl OICHKH IOTPEIIHOCTEH
HW3MEPEHNI;

WCCIIEIOBATh 3aBHCHMOCTH MEXIy (PU3MYECKHMH BEIMYMHAMU C FWCIIONB30BAHUEM TIPSIMBIX
M3MEPEeHHA, TIPH TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH Pe3yabTaThl IOIYICHHOMN 3aBUCUMOCTH
(m3MYIeCKNX BETMYUH B BH/IE TaONHII U TPAUKOB, ATaTh BRIBOJBI 110 PE3yJIbTaTaM HCCIIEIOBAHHUS,

co0romaTh mpaBmia 0e30MacHOTO TpyAa IPH MPOBENESHUH HCCIEAOBAaHWN B paMKax ydeOHOTO
OKCIIEPUMEHTa, Yy4YeOHO-HCCIENOBATENIbCKOH H  TPOEKTHOW JEATEIBbHOCTH C  HCIOJNB30BAHUEM
M3MEPHUTEIHHBIX YCTPONCTB U IA00OPATOPHOTO 00OPYAOBaHUS;

pemats pacdy€THBIE 3aadd C SBHO 33/JIaHHOW (PM3MYECKON MOJENbl0, WCIONB3Yys (pr3udeckue
3aKOHBI W TPUHIIMITEI, HA OCHOBE aHAIM3a yCIIOBHS 3a7add BBHIOMPATh (HYU3MUYECKYIO MOJENb, BBIIEIATH
¢u3nYecKrue BEMTUIHHBI U (OPMYIIBI, HEOOXOAUMBIE IS €€ PENIeHHUs, IIPOBOIUTHh PAcU€Thl U OICHUBATH
PEAbHOCTD MOMTyYEeHHOTO 3HAYeHUS (PU3UUECKON BEITHYUHBL;

pemaTte KayeCTBEHHBIC 3aJjadd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIEMOYKY
paccyKAeHui ¢ Onopoi Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SIBIICHUS;

UCIIOJIb30BaTh TNPU PEUICHUH y4eOHBIX 3a7iad COBpEMEHHBbIE MH(POPMALUOHHBIE TEXHOJIOTUU IS
TIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETALMH W TPEJCTABICHUS Y4eOHOM W HAyYHO-TIOMYJISIPHOM
WHQOPMAIUK, IONYYCHHOW W3 Pa3NWYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJy4acMYIO
UHQOPMAIHIO;

NPUBOJIUTH MPUMEPHI BKIIAJla POCCUICKUX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSCHEHHE MPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS M0 (PU3MKE B TMOBCEJHEBHOHN JKU3HHM JUIS OOecTieueHHs
0e30macHOCTH TpH OOpallleHMH C NpudopaMu W TEXHUYECKUMH YCTPOWCTBAMHM, JUII COXPaHCHUS
3JIOPOBBS ¥ COOIOACHNS HOPM 3KOJOTHUECKOTO MOBEACHUS B OKPY KaIOIIEH cpene;

paboTaTh B TpymIle C BBIIOJHEHHEM pa3HYHBIX COLMAIBHBIX pOJIeH, MJIaHUPOBATh PadOTY
TPYMIbI, PAlOHANIBHO pacHpeneNaTh OOS3aHHOCTH U IUIAHUPOBATh JIEATENHHOCTh B HECTaHJAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OI[EHMBATh BKJIA] KaXJO0T0 U3 YUaCTHUKOB TPYIIIBI B PEIIEHHE paccMaTpuBaeMOn
npoOJIeMEI.

K koHiy o0yuenus B 11 kjiacce npeaMeTHbIE Pe3y/IbTaThl HA 0A30BOM YPOBHE JIOKHBI OTPAKATh
c(OpMHUPOBAHHOCThH y 00YUAIOIIUXCSl YMEHHUH:

JEMOHCTPHPOBATh HAa MPHUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAYYHOM
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHON TEXHWKH M TEXHOJIOTHH, B MPAKTHUYECKOW JEATENLHOCTH
JIIOJIeH, TIEIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHUIIEI TPUMEHEHHS M3YyYCHHBIX (PU3UYECKUX MOJIEJICH: TOYCUHBIH AIICKTPUICCKUI
3apsj, Jyd CBETa, TOYCUHBIM UCTOYHHK CBETa, sijepHas MOJENh aroMa, HyKJIOHHAas MOJEIh aTOMHOTO
SJIpa MpH pereHun (pr3ndecKkux 3a1ay;

pacrio3HaBaTh (uznyeckue sBICHHSA (IIPOLECcChl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
SNIEKTPOJAMHAMMKA M KBAHTOBOM (M3MKHW: 3JEKTpHYEecKas MNPOBOAMMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBHS TOKAa, B3aUMOJICHCTBHE MArHWTOB, JJCKTPOMATHUTHAS WHIYKIIHSA,
JIEHCTBHE MarHUTHOTO TIOJIS HAa TPOBOJHUK C TOKOM M JBIDKYIIUHCS 3apsi, 3JIEeKTPOMarHUTHBIC
Koysie0aHusI W BOJHBI, MPSIMOJIMHEMHOE pAaclIpoOCTpaHEHHE CBETa, OTpaXEHHE, NPEIOMIICHHE,
uHTepepeHuuns, TUPpakuus W IMOJSAPU3ALUs CBETa, JUCIEPCUsl CBETa, (DOTORNEKTpUUECKU 3PPeKT
(dpoToaddext), cBeroBoe HaBleHHE, BO3HUKHOBEHHE JIMHEHYAaTOro CHEKTpa aroMa BOJOPOJa,
€CTECTBEHHAS! © UCKYCCTBEHHAsI PaIHOAKTUBHOCTD;



ONKCHIBaTh HU3Y4YCHHBIE CBOMCTBA BEIECTBA (UIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
NIEKTPUIECKYIO TPOBOIUMOCTD PA3JIMYHBIX CPENl) U 3JIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONbB3YSI
¢bu3nuecKue BEJINYMHBL: 3JIEKTPHUUCCKUN 3apsi, CUjla TOKA, JJIEKTPUUIECKOE HANPSKEHHUE, JEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh IOTEHLMAJIOB, 3JEKTPOABIDKYIAs CHila, paboTa TOKA, MHAYKLHUS MarHUTHOTO
nojs, cuia Amnepa, cuia JlopeHna, HHIYKTUBHOCTb KaTYIIKH, SHEPIHsl AJIEKTPUYECKOr0 ¥ MarHUTHOTO
[OJIeH, MEepHOA M 4YacToTa KoyueOaHui B KoieOaTenbHOM KOHTYpeE, 3apsii M CHiIa TOKa B IpOLEcCe
TapMOHHYECKUX 3JEKTPOMArHUTHBIX KoseOaHuil, JOKyCHOE PacCTOSIHME U ONTHYECKas CHUiIa JIMH3BI, IPU
ONMCAaHWU NPaBHJIBHO TPAKTOBaTh (DPU3WYECKUH CMBICI HCIONb3YEMbIX BEJIMYHMH, UX OOO3HAYCHHSA U
€AMHUIIBI, YKa3blBaTh (DOPMYNbI, CBS3BIBAIOIIME MJAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMY;

OINMCHIBATh M3YYEHHBIC KBAHTOBBIE SBICHUS M IPOLECCHI, MCHOJb3Ys (U3NUECKUE BEIMYHHBL
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M YACTOTa CBETA, YHEPTUA U UMITYJIbC (DOTOHA, IEPUOA
NOJIypacnazia, S3HEPrusl CBSI3M aTOMHBIX SAEP, IPU ONMCAHUM NIPABUIIBHO TPAKTOBAaTh (PU3MUECKHI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OO03HAUCHMSA M €IUHMLBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(GU3MUECKYIO BEIUYMHY C IPYTUMH BEIMYMHAMH, BEIYUCIATH 3HaUeHUE (DU3NIECKON BETUIHMHBL,

aHATM3UPOBATh (PHU3MUECKHE MTPOLECCH U SIBICHUS, UCIOIb3Yys (PU3MUECKHE 3aKOHBI M IPUHLIUIIBL:
3akoH OMa, 3aKOHBI [TOCJIEJOBATENBHOIO U MapajieIbHOIO COeIMHEHUSI IPOBOAHUKOB, 3aKOH [Ixoymsi—
JleHua, 3aKOH 3JIEKTPOMAarHUTHONH MHIYKLUH, 3aKOH MPAMOJHUHEHHOIO paclpOCTPAaHEHUsI CBETa, 3aKOHbI
OTpakKeHUs CBETa, 3aKOHBI IMPEIOMIICHWS CBeTa, ypaBHeHHWE OUWHmTeiHa manmst ¢orodddexra, 3akoH
COXPAHEHHUsI SHEPTHH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPAHEHHUS JEKTPHUUECKOTO 3apsa, 3aKOH
COXPaHEHMsI MacCOBOI'0 YMCIIa, MOCTYJIaThl bopa, 3aKOH paJMoakTUBHOIO paclaja, MpU 3TOM pa3IudaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKCHUE U YCJIOBHS (IpaHUIBI, 00JIacTH)
IIPUMCHHUMOCTH,

OIpPEACIIATE HAIIPpaBJICHMUE BCKTOpPpAa HMHAYKHOHWU MArbvTHOI'O IIOJIA MNPOBOAHHMKA C TOKOM, CHIJIBI
Awmrepa u cuiel Jlopenna;

CTPOUTH U ONHUCHIBATh N300pakeHNE, CO3/]aBaeMOE INIOCKUM 3€pKaoM, TOHKOM JINH30i1;

BBITIOJIHATE  OKCIICPUMCHTBI 110  HCCJIICAO0BAHUIO (1)H3quc1<1/1x SIBICHUN WU mpoueccoB C
WCITIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHHH: MpH 3TOM (hopMyiampoBaTh Hpobiemy/3anady u
THITOTE3y Y4eOHOTO SKCIIEpUMEHTa, cCOOMpPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pyJ0BaHUS, POBOIUTD
OTIBIT U (POPMYITHPOBATH BBHIBOIBI;

OCYHECTBJIATE MPAMBIC W KOCBCHHBLIC H3MEPCHUA (1)I/I3I/I'-IeCKI/IX BCJIMYMUH, IIpU 3TOM BI)I6I/IpaTB
ONTUMAaIbHBIN CHOCO6 N3MEPCHHA W HCIIOJIB30BaTh MU3BCCTHLBIC MCETOABLI OICHKU HOFpeHIHOCTefI
U3MEPEHUN;

ucciea10BaTh 3aBUCUMOCTHU (1)I/I3I/I'-IeCKI/IX BCJIMYUH C HUCHOJB30BAHUCM IIPAMBIX I/I3M€p€HI/II712 npu
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh pPE3yJIbTAThl MOJIYYCHHON 3aBHUCUMOCTH (hU3NUECKUX
BCJIMYHUH B BHJIC Ta6HI/IH u I‘pa(I)I/IKOB, JCJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCICA0BaHMA;

cobmroaTh mpaBuia 0€30MacHOrO TPyAa IMPU HPOBEAECHHM HCCIEAOBAHUI B paMKax ydeOHOro
IKCIIEPUMEHTa, y4eOHO-UCCIEOBATENbCKOH W THPOEKTHOM  JESTENIbHOCTH C  HCIOIB30BAHUEM
M3MEPHUTETBHBIX YCTPOMCTB U IaA00OPaTOPHOTO 00OPYAOBAHNUS;

pemiath pacuy€THBIE 3a/la4d C SBHO 3aJaHHOW (PU3NYECKOH MOJEINBIO, MCHOJB3YS (U3MUECKHE
3aKOHBI M NMPHHLUIBI, HA OCHOBE aHaJM3a yCJOBHUS 3aJaud BHIOMpaTh (PU3UUECKYI0 MOAEIb, BBIACIATH
¢u3nueckue BeIMYHHBL U GPOpMyIIbl, HEOOXOAUMBIE JUIS €€ peleHHs, POBOANTD PACUETHl U OLICHUBATD
PearbHOCTD NOTYUYEHHOT0 3HaYeHUsT (PU3NUECKON BETUUUHBI;

pemiaTb KaueCTBEHHBIC 3a/la4d: BBICTPAaMBATh JIOTHYECKHM HENPOTUBOPEUYHMBYIO LIEHNOYKY
paccykKaeHui ¢ onopoi Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NUECKUE SIBICHUS;

UCIIOJIb30BaTh IPU PELICHMH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU IS
MIOWCKA, CTPYKTYpUPOBAaHHUS, WHTEPNPETALUH W TPEACTAaBICHUS Y4eOHOM W HAy4YHO-TIOMYJISIPHOM
WHQOPMAaLUK, IOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH IOIy4aeMylo
MH()OPMAIHIO;



OOBSICHATh TPUHIMITBI JICHCTBUS MAIllMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarhb
YCIOBHUS MX 0€30IMacHOT0 MCIOIh30BAHUS B TOBCEHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (PH3HKE B TMOBCEJHEBHOM JXU3HH JUIS OOCCTICUCHHS
Oe3omacHOCTH TpU OOpalieHnd C NpUOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, [UIsI COXpaHEHUS
3JI0POBBS U COONIOJICHHS HOPM DKOJIOTHUYECKOTO MOBEJICHHS B OKPYXKAIOIIEH cpejie;

paboTaTh B TpyMIlE C BBIMOJHEHHEM pAa3HYHBIX COLMANBHBIX pOJIeH, MJIaHUPOBATh PabOTY
TPYIIIbL, PAHOHAIBHO PACTPENCTATh OOS3aHHOCTH W TUIAHUPOBAThH JIESATEIBHOCTh B HECTAHIAPTHBIX
CUTYyalUsAX, aJICKBATHO OIICHUBATDH BKJIAJI KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBACMO
MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 1 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 1
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 0 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 5 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE 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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 BBoanblii uHCTpYyKTaX o Th. @usnka 1 bu6mmoreka [IOK
Y ITIO3HAHKWE MHPA. https://m.edsoo.ru/ff0c32e2
bubmuorexa [JOK
2 M . 1
CXAMHHICCKOC ABIDKEHHC https://m.edsoo.ru/ff0c3508
3 PaBHOMEpHOE ABUKEHUE TEI 1 bubmmorexa LIOK
P A https://m.edsoo.ru/ff0c3620
4 [IpsiMonrHENTHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
NBIDKEHHE https://m.edsoo.ru/ff0c372e
ITepBuunbIil HHCTpYKTaX 110 Th.
5 JlaGopatopHnas padorta Nel «M3ydyeHune 1 1
JBUKEHUSI TeJla OPOIIEHHOTO
TOPU30HTAIILHO»
KpuBonmHeliHOE nBUXKEHUE.
6 JIBr>kKeHHE MaTepUaIbHOM TOUKH IO 1 bubmmorexa [OK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
7 KunemaTtnka abcorOTHO TBEPIOTO 1 bubmuorexa [JOK
Tena. https://m.edsoo.ru/ff0c39cc
bubmuorexa [JOK
H . 1
8 3axonel Herorona https://m.edsoo.ru/ff0c3be8
9 3akoH BceMUpHOTO TsaroTeHus. Cuna 1 bubnmnoreka [JOK

TSAXKECTHU. HepBaﬂ KOCMHYCCKaA

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec

bu6mmoreka [IOK

1
0 Tena https://m.edsoo.ru/ff0c3e18
1 JlabopaTopHas paborta Ne2
«3mepenne )KeCTKOCTH MPY>KUHBD)
12 Nmnynbc MaTepraabHOW TOUKH. bubmuorexa [IOK
3aKOH COXpaHEHHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
Cuia Tpenusi. Cuia COnpoTUBICHUS
13 IIPY JIBIKEHUH TeJIa B )KUIKOCTH HUITU bubmmorexa [TOK
e A https://m.edsoo.ru/ff0c3f76
rase
Jlaboparopnas padota Ne3
14 «M3mepenune korduimenTa TpeHus
CKOJIbXKEHUS.
PaboTa 1 MOIITHOCTH CHITBL.
15 Kunernueckas sHeprus bubmmorexa [OK
5 p https://m.edso0.ru/ff0c4502
MaTepUaIbHOW TOUKH.
Pabota cui TsxecTy u OCTH.
16 [ToTennuansHas sHe rlz; p3};11;<0H bubmorexa HOK
I privt. https://m.edsoo.ru/ff0c461a
COXPAHCHHUS YHEPTUU B MEXaHUKE.
Jlabopartopnast pabota Ne4.
17 «M3yueHne 3aKkoHa COXpaHEHHS
MEXaHUYECKOU SHEPTUN.
18 PaBHoOBecue Teu.
bu6mmorexa [IOK
19 O06006111eH1E 10 TEME «MexaHnKa https://m.edsoo.ru/F0cAT8C
20 KonTponbnas padoraNel. bubnnorexka [JOK
«MexaHuka» https://m.edsoo.ru/ff0c4b74
21 OcHoBubIe nonoxennss MKT. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

Bpoynosckoe nsmwxkenue. Auddysus

https://m.edsoo.ru/ffOc4dc2

22

23

24

XapakTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mopenu cTpoeHHUs Ta30B, KUIKOCTEN
U TBEPABIX TEI

Macca mosnekyn. KonnyectBo
BemiecTBa. [locrosHnas ABoraapo
TennoBoe paBHoBecue. Temneparypa

u e€ uzMmepenue. lllkana remneparyp
Lenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpEHEW KUHETUYECKON SJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knaneiipona

3axon JlanpToHa. ['a30BbIe 3aKOHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

28

N3onporiecchl B e€anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

29

30

Jlaboparopnas paGota NoS.
«DKCTIepUMEHTaTbHASI IPOBEPKA
3akoHa ['eii-JIroccaka»

Bnytpennsisa sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
crocoObI e€ u3meHenns. KonmgecTBo
TEII0ThI U paboTa. BHyTpeHHss
SHEPrus OJHOATOMHOIO HIEAIbHOTO
rasza

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK

31 Buget Terionepeain https://m.edsoo.ru/ff0c5c36
VenapHas TEMIIOEMKOCTD BEIIECTBA.

39 KonunuecTBo TemnoTs! npu bubnmoreka [JOK
Teronepenaye. AnunadbaTHbIN https://m.edsoo.ru/ff0c5c36
rpotecc

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHHUE K U30IpOoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs Tipo1ieccoB B

34 npnpg)le. Bropoit I;aKOH bubmmorexa [JOK

https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKH

35 [Tpuniun nevicteus u KIIJ TenmoBoit bubmuorexa [JOK
MAILIHHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ1

37 DKOJIOru4ecKue MpooIeMbl
TETUIOHEPTETUKHI

38 O6o6maromuit ypok «MomnekymsipHas bubnuoteka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938

39 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHASI 1 OTHOCUTEIThHAS

40 BJIQXKHOCTH BO31yXa. HachImeHHBIN bubmiorexa LOK

https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucrammueckue u
aMOIjZ(I)HLIe Tena. AHU30TPOIHS Bu6morexa [LOK
41 CBOWCTB KpHUCTAJIOB. JKuakue

Kkpuctabsl. CoBpeMEeHHbIE
MaTepuaibl

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InnaBneHue n KpUCTATUIU3ALIMSL.

42 VY nenbHas TEIIOTA TJIaBICHUS bubmoreia OK
g ' https://m.eds00.ru/ff0c6708
CyOmumariust
bubmuorexa [JOK
4
3 YPaBieiie TeII0Roro Gaarica https://m.eds00.ru/ff0c6820
KonrtponsHas pabora Ne2.
44 «MonekynspHas pU3nKa 1 bubmmorexa [JOK
yip https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKA)»
45 DnexTpuszanus Tea. 3aKoH bubnuoreka [IOK
COXPAHEHUS JICKTPUYECKOIO 3apsijia https://m.edsoo.ru/ffOc6bcc
46 B3anmopneucTBue 3aps10B. 3aKOH bubnnoreka [JOK
Kynona. https://m.edsoo.ru/ff0c6ced
47 Hanpssk€HHOCTB AIIEKTPUYECKOro bubnnorexa [JOK
TOJIS. https://m.edsoo.ru/ff0c6df2
bu6mmoreka [IOK
4 IT .P
8 OTCHIIAT. TASHOCTR HOTCHIMMATOR https://m.eds00.ru/ff0c6f00
[TpoBOAHWKY, TUIIEKTPUKH U
49 an JIOBO HI/JIIKI/I 3aK(I:H COXpaHCHHUS bubmorexa HOK
YHpOBOZ ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsjia
[TpOBOIHUKH M TUIICKTPUKH B
50 3J'Ip€KT I(l)CTaTI/I‘IGjICKOM noljie bubmotexa [JOK
P ) https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
51 DnektpoeMkocTh. Konnencarop. bubnmnoreka [JOK
DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c7126
59 DIJIEKTpOCTaTUYECKAs 3alIUTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB
53 DnekTpruyeckuii ToK. 3akoH Oma ayis

ydacTKa LeMu.



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

54

DNEeKTPUYECKUE LIETIH.
[TocnemoBarenbHOE U TApAIICITHEHOE
COCJIMHEHUE MPOBOIHUKOB.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

55

Jlaboparopuas pabota Ne 6.
«[TocnenoBarenbHOE U MApAILICIBHOE
COCIMHEHHUE ITPOBOTHUKOBY

56

57

58

59

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO
Toka. 3akoH [ xoyns-Jlenna

OJIC. 3akon OMa aJ1sl TOJIHOM LICTIH.

Jlaboparopnas pabota Ne7.
«3mepenue DJIC v BHyTpEHHETO
COMPOTHUBIICHUS UCTOYHUKA TOKa.

BHeKTpI/I‘leCKaﬂ IMPpOBOANMOCTD
Pa3JIMIHBIX BCUICCTB. HpOBOI[I/IMOCTL
MCTAJIJIOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

60

3aBUCUMOCTh COIIPOTUBIICHUS
MIPOBOJIHUKA OT TEMIIEPATYPHI.

61

62

ONEKTPUYECKUH TOK B BaKyyMe.
CBoucTBa 3JIEKTPOHHBIX ITYYKOB

aﬂeKTpI/I‘ICCKI/Iﬁ TOK B X KUJKOCTAX.
3akoH QJICKTPOJIM3A.

63

DJIEKTPUUYECKUHU TOK B ra3ax.
CaMOCTOSITEeNEHBIA 1
HECaMOCTOSITEIbHBIA pa3ps/l.
Monnus. I1mazma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

[TonynpoBoiHUKH, UX COOCTBEHHAs U
MpUMecHas MpoBoAUMOCTh. CBOMCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

p—~n-niepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI

KontponsHas paboraNe3.

«Quekrpocratuka. [TocTosHHBIM bubnuoreka [IOK
65 . 1
3JIEKTPUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
PAa3IMYHBIX CpCaax»
bu6mmoreka [IOK
4 1
66 TOroBas KOHTpOIbHAA pabota https://m.edsoo.ru/ff0c88be
bu6mmoreka [IOK
7 P "M " 1
6 CHICHHE 3a7aT HO TeMe TMexartiia https://m.edsoo.ru/ff0c8c56
68 O6o06maromuii ypok mo temam 10 1 bubmmoreka [JOK
KJ1acca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
BBonnbmi nacrpykrax mo Th.
1 MaFT{I/ITHOG HOJII)ZK Nu Ut 1 bubnnorexa [JOK
- YR https://m.edsoo.ru/ff0c9778
MarHuTHOTO IO,
bubnuoreka [{OK
2 Cira Ammnepa. 1 https://m.edsoo.ru/ff0c9acO
[lepBuunbIil HHCTpYKTaX 110 Th
3 Jlaboparopnas pabota Nel. 1 1 bubnnorexa [JOK
«HaOironenue neiicTBUsT MAarHUTHOTO https://m.edsoo.ru/ff0c98fe
MOJIST HA TOK)
4 Cuna Jlopenna. Pabora cuibl 1 bubmmnorexka HOK
Jlopenua https://m.edsoo.ru/ff0c9df4
5 MarnuTHbIe CBOMCTBA BEIIECTBA. 1 bubmmoteka IIOK
Bxopgnoii Tecr. https://m.edsoo.ru/ff0c98fe
DNeKTpOMarHuTHAs WHIYKIIHS.
6 MarnuTHsbii notok. 3/]C uaayKINH. 1
3akoH OMMU Dapanes
JlabopatopHas padora Ne2
7 «U3 peHHI; ﬂBJ‘IICDHI/ISI 1 1 bubnnorexa [JOK
i . https://m.edsoo.ru/ffOcal50
ANEKTPOMATHUTHOW WHTYKITHI)
NHayKTUBHOCTD. SIBIICHUE 56 OK
8 camounaykiuu. 3J1C 1 nomorexa 11

CaMOMHAYKIHNHU.

https://m.edsoo.ru/ff0ca600



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

9Hepr1/1;1 MArauMTHOIO ITOJIAA KaTyIIKHN

9
C TOKOM. DJIEKTPOMAarHuTHOE MoJie
10 O6o06maromuii ypok «MarauTHoe bubnmnoreka HOK
1oJie. JIEeKTPOMarHuTHasi MHAYKLUS https://m.edsoo.ru/ff0cab82
Kontposbnas pabora Nel.
11 «MarautHoe nosue bubmmorexa [JOK
’ https://m.edsoo.ru/ff0cad58
DNeKTPOMarHuTHAs WHIYKIIHS
CB0OOIHBIE MEXaHUUECKHE
12 Kosebanus. 'apmonndeckue bubmorexa LIOK
ap https://m.edsoo.ru/ffOcaf06
koseOanus. [IpeBparnienue sHeprun
Jlaboparopuast pabora No3.
13 «OmnpeneneHne yCKOpEeHUst
cBOOOIHOTO MaICHUS TP TIOMOIIN
MasiTHUKa»
KonebaTenbHbIM KOHTYp. AHANIOTHS
14 MEXK1Yy MEXaHUYECKUMU U bubmmorexa [IOK
ny https://m.edsoo.ru/ff0ch820
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHUS SHEPTHUH B HJICATTHLHOM bbmmorexa [TOK
P P A https://m.edsoo.ru/ff0ch9c4
K0J1e0aTeIbHOM KOHTYpE
16 BeinyxaeHHble KojaeOaHMsl. bubmmnoreka [HOK
Pesonanc. https://m.edsoo.ru/ffOcbb86
17 [IepemeHHBIN TOK. MOIITHOCTB bu6muoreka [IOK
IIEPEMEHHOTO TOKA. https://m.edsoo.ru/ff0cbd34
Tpancdopmarop. [IponsBoacTso,
18 nepeavya u moTpedieHue
JIEKTPUYECKON SHEPTUN
19 Y CTpONCTBO U IPAKTHYECKOE bubmuoteka [IOK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MPUMCHCHUC DJICKTPHUICCKOI'O
3BOHKa, reHeparopa rnI€CPpEMECHHOr0
TOKa, JIMHAN OJICKTpoIIepeaad

https://m.edsoo.ru/ff0cc324

DKOJIOrM4eCcKUe pUCKU IIpU
IPOU3BOCTBE IEKTPOIHEPIUN.

20 KynbTypa ncnosnb3oBanus
AJICKTPOIHEPTHH B TIOBCETHECBHON
JKU3HA
bubnunoreka LIOK
21 M .
CXAMHMHCCKHC BOHET https://m.edsoo.ru/ffOcca54
bubnunoreka LIOK
22 3Byk. X
BYK. AApaKTCPHCTHIN 3BYKa https://m.edsoo.ru/ffOcccOc
DIEeKTpOMarHUTHBIC BOJIHBI, UX
23 cBoMCTBa U ckopocTh. [lIkana bubmiorexa HIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHUMNIBI paTUOCBSI3U U
24 TeneBuieHus. Pazsurue cpeacTs
cBs3u. Paguostokamus
o5 KonTponbnas padora Ne2. bubmuoteka [IOK
«Konebanus 1 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmnoreka [JOK
ToueyHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaskeHus ceeTa. [loctpoenne bubmorexa HOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B TIOCKOM 3epKalie
buo OK
28 IIpenomiienue csera. [lonHoe noimorexa L

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHEE OTPa’KEHUE.
[IpenenbHBIM YroJl MOJHOTO
BHYTPEHHEI0 OTPaKEHUS

29

Jlaboparopuast pabota No4.
«M3mepenune nokasaress
NPEIOMJICHUS CTEKIIA

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

31

32

JIunzel. [loctpoeHue n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

Jlaboparopnas pabota Ne5.
«OrnpeneneHne ONTUIECKON CHIIBI U
(OKYCHOT'O PaCCTOSHUS JIUH3bD»

Jucniepcusi, uHTEpEpEHIUS 1
mudpaknus ceeta. JudpakiponHas
penieTka

bubnuoreka [{OK
https://m.edsoo.ru/ffOcddle

33

Jlabopartopnast pabota Ne6.
«M3mepenune IMHbI CBETOBOM
BOJIHBI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

35

36

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

Onrtuyeckue mpuOOPHI U yCTPOHCTBA
U YCJIOBUS UX 0€30MacHOro
IPUMEHEHHUS

rpaHI/II_HJI MNPUMCHUMOCTHU
KJIaCCUYECKOW MEXaHUKH. HOCTyJ'IaTLI
CIIeLMaJIbHOU TeOpUn
OTHOCHUTCIBHOCTHU

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

but6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD

but6mmoreka [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OOTHOBPCMCHHOCTH. 33.MCI[JICHI/IC
BPEMCHHU U COKpalllCHUEC NJIWHBL

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJIbC PEISITUBUCTCKON

38 yacTHUIlbl. CBS3b MAcChl C SHEPTHEH U bubmmorexa LIOK
TRt p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsI IOKOS
39 KontponbHas padota Ne3. «Onruka. bubnmnoreka HOK
Ocnosl CTO» https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [Tnanka. Dueprus bubmmoreka [JOK
40
U UMIyJbC POoTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIIEI0BAaHUE B 110K
noIMoTeKa
41 .0 A.T.
porosdpexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorddekra. YpaBHeHHE
42 SH”HmTeSIiHa nqs)[(b@oma@;ema bubmmorexa [OK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodrddexra
JaBnenue cBera. Onbitsl [1. H.
43 JlebeneBa. Xumudeckoe ACUCTBUE bubmmorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE!
44
¢dboTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenne 3agau mo Teme «JI€MEHTBI but6mmorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
but6mmoreka [IOK
4 M .
6 O/ICITH aToMa https://m.edsoo.ru/ff0d091a
47 KBanToBbie moctymnarel bopa. Busr bubnmnorexa [JOK

CIIEKTPOB

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

BonHoBrIe cBOUCTBA YacTHIl. BOJIHEI

bubnunoreka LIOK

48 ne bpowTs. https://m.edsoo.ru/ff0d0ca8
KopnyckyisipHO-BOJIHOBOU TYaJIU3M.
49 CHI())H’}FIaHZIOCPI/I BHHy)K;[eHH(ery bubnmorexa LHOK
https://m.edsoo.ru/ff0dOafa
W3JIy4eHUE
50 OTKpbITHE PAIMOAKTUBHOCTH. bubmorexa LOK
https://m.edsoo.ru/ff0d0fd2
CeowictBa anbda-, 6era-, raMma-
51 n3iydeHus. Biousxue
PaIMOaKTUBHOCTH HA KUBBIC
OpraHUu3MBbI
59 N3otonbl. 3aKOH pagl0aKTUBHOIO bubnnoreka [JOK
pacnan https://m.edso0.ru/ff0d1162
53 OHeprus cBA3M. S nepHble peakyH. ]r?tlfr?sj?/l//lr?::(;(;groullf{f 0d1356
54 MeTo1p1 HaOMIOICHUS U PETUCTPAIIUU bubmmoteka IIOK
3JIEMEHTAPHBIX YACTHIL. https://m.edsoo.ru/ff0d0e38
55 Bup 3Beé3nnoro neda. Conneunas
cucTreMa
56 Connue. Uctounuk sneprun ConHua
1 3BE3]T
CoBpeMeHHbIE IPEICTABICHUS O
57 MIPOUCXOKACHUH U 3BOJIOLINU
ComnHiia u 3B€311
58 Mnuneunsin [lyTe — Hama 'anakTuka.
I'amakTuku.
59 Bcenennas. Teopus bonbmoro

B3pbIBa. MeTaranakTrka



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60

Hepermennsie npo0iaembl
aCTPOHOMHHU

61

62

63

64

KonrponsHas pabora
Ned.«3nemeHTbl aCTPOHOMUH U
aCTPOPUUKI

Poxnb ¢usuku u actpoHomMuu B
9KOHOMHMYECKOM, TSXHOJIOTHYSCKOM,
COIIMAIIEHOW U 3TUYECKOH chepax
JeATEIIbHOCTH YCIOBEKa

Ponb 1 MecTo (hU3HKHU U aCTPOHOMUHU
B COBPEMEHHOM Hay4YHOU! KapTUHE
Mupa

Ponb pusmueckoit Teopun B
(hopMUpOBaHUHU TIPE/ICTABICHHI O
(bu3nueckoil kKapTuHe MUpa

65

66

67

WroroBas koHTpoJsibHas paboTa

Pemenue 3ana4 no reme
"OnexTpoMarHuTHasE MHIyKIUs."
Pemenue 3anau no teme "Onruka.
KBanToBas ¢puznka"

68

MecTo (pu3HUecKoi KapTHHBI MEpa B
o01eM psiy COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHUIA O TIPUPOIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumies .., byxosues b.b., Corckuit H.H.; mox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenscTBO
«IIpocsemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iectBo «M31aTenscTBO
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbcTBO
«IIpocBemenue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueii [TapdpentreBoit H.A., AkuronepHoe o61mecTBo «3marenbcTBo
«IIpocsemenue»

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
bubmunoreka I{OK https://m.edsoo.






