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HOsSICHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE CpeIHEro o0uero o0pa3oBaHus pa3paboTaHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHMH K
pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa3zoBaTesibHOM mHporpammsl, mpencraBieHHBIX B @T'OC COO, a Taxke ¢ yu€rom QenepanbHoil paboueit
MIPOTpaMMBbl BOCIIUTAHUS M KOHILEIINHU MTpenogaBaHus yueOHoro npeamera «dusnka» B 00pa3zoBaTeNnbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yoIuX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

ConeprkaHue IIPOrpaMMBI 10 (pHU3UKe HAIPaBIeHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYIHOW KapTHHBI MHpa oOydaromuxcst 10-11 xmaccos
npu oOydeHMHM WX (u3MKe Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-IEATEIBHOCTHOTO Ioxxona. [Iporpamma mo (u3HKe COOTBETCTBYET
tpeboBanmsiM OI'OC COO x mIaHUpPyeMbIM JMYHOCTHBIM, HPEAMETHBIM M METallpeAMETHBIM pe3yiabTaTaM OOydeHHs, a TaKkkKe yIUTHIBAeT
HEOOXOIMMOCTD PealT3alliii MEeXIIPEIMETHBIX CBsI3el (PU3UKH C eCTECTBEHHO-HAYYHBIMH yIeOHBIMH IIpeMeTaMu. B Hell onpeessitoTes OCHOBHBIE
Henu u3ydeHHs (U3NKM Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIe Pe3yIbTaThl OCBOGHHSA Kypca (HU3HKU: JUYHOCTHBIE,
MeTaInpeaMEeTHbIE, TpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[IporpaMma no ¢pu3UKe BKIIOYACT:

e  IUIAaHUpYEeMBIE pe3yJIbTaThl OCBOCHHMS Kypca (GM3HKU Ha 6a30BOM ypOBHE, B TOM YHCIIE IIPEIMETHBIE Pe3yIbTaThl 10 FoAaM O0ydeHNS,

e cozepxaHHe ydeOHOTo npeamera «Pusmkay» 1o rogam o0ydeHusI.

®du3nka Kak Hayka 0 Hambosee OOMIMX 3aKOHAX MPHPOABI, BBICTyNas B KauyecTBE y4eOHOTO NpeAMeTa B INKOJE, BHOCUT CYLIECTBEHHBIN
BKJIAJl B CHCTEMy 3HaHHH 00 okpyxatomem wmwupe. IIkombHbIH Kypc (U3MKHM — CHCTEMOOOPA3yIONMil U €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MMOCKOJIBKY (DPM3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U ABJICHUH, N3ydaeMbIX XUMHEH, Onosorueit, puzndeckoi reorpapueid u
acTpoHoMueil. Mcnone3oBaHue M aKTUBHOE NMPHMEHEHHE (U3MYECKUX 3HAHHMI ONpEAeNseT XapaKTep M Pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTHH B
cdepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, ITOJYYSHWs HOBBIX MaTepUaloB C 3aIaHHBEIMH CBOWCTBAMH M Ipyrux. M3ydenne Quzmku
BHOCHT OCHOBHOH BKJIaJ] B ()OPMHPOBAHHE €CTECTBEHHO-HAyYHOH KapTHUHBI MHpa O0O0YydJaromIuXcs, B ()OPMUPOBAHUE YMCHUH NPUMEHSTH HAYJHBIH
METO/] TO3HAHUS MIPH BHIIIOJTHEHUH UMH Y4EOHBIX UCCIIEIOBAaHUH.

B ocHOBY kypca (u3uKH U ypOBHS CpefHEro 00Iero o0pa3oBaHus MOJI0XKEH PsIJl UeH, KOTOPhIe MOXKHO pacCMaTpPUBaTh KaK MPUHIIUITEI
€r0 MOCTPOCHHS.

Hoesa yenocmnocmu. B cOOTBETCTBHU € HEll Kypc SIBISIETCS JIOTUYECKH 3aBEpPIIEHHBIM, OH COJECP)KUT MaTepual U3 BCEX pa3/ieloB (HU3HKH,
BKJTIOYAEeT KaK BONIPOCHI KIIACCHYECKOM, TaK ¥ COBPEMEHHOH (DU3HKH.

Hoes ceneparuzayuu. B cOOTBETCTBUY ¢ HEW MaTepual Kypca GU3HKH 00beIHHEH BOKPYT PU3MYECKUX Teopuil. Beaymum B Kypce sBisieTcst
(opMupoBaHUE IPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepPHH, BELIECTBE U HOJIE.

Hoes eymanumapuszayuu. EE peanusanus mpenmosaraeT UCHOJIB30BAHME 'yMaHHTAPHOTO MOTEHIMAana (U3HMYECKOH HAYKH, OCMBICICHHE
CBSI3H Pa3BUTHS HU3MKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU M 3KOJIOTHYECKUMH IIPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3MKM mpearnonaraer 3HAKOMCTBO C HIMPOKHM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYECKHX
MIPUJIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoea osxonocuzayuu peamu3yeTcs MOCPEICTBOM BBEICHHS JIICMEHTOB COAEPXKAHMSA, ITOCBAIIEHHBIX OSKOJOTMYECKHM TpodieMamM
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakKe 00CYXKICHUS MPOOIeM PAIOHAIBHOTO IMPHPOAONONE30BAaHHS U
9KOJIOTHYECKON OE30TTaCHOCTH.

Crep)KHEBBIMH DJIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeIHero obmiero oOpa3oBaHUs SIBILIIOTCS (usmueckue Teopuu ((hopMHpoBaHHE
MIPE/ICTABICHUH O CTPYKTYpPE IOCTPOCHHS (PH3MIECKOI TeOpuH, poin (yHIaMEHTaIbHBIX 3aKOHOB ¥ IPUHIIUIIOB B COBPEMEHHBIX MIPEICTABICHUSIX O
NIpUpOJe, TPaHUIIaX IIPUMEHUMOCTH TEOPHH, JUIsI OIMCAHUS €CTECTBCHHO-HAYYHBIX SIBICHUH U POLIECCOB).

CHCTEeMHO-JIeITeIbHOCTHBIN TOAXO0 B Kypce (PU3UKH pean3yeTcsl Mpex/e BCero 3a CYET OpraHu3alii SKCIePUMEHTAIBHOH IesITeIbHOCTH
oOyuaronuxcs. [ 6a30BOro ypoBHS Kypca (HM3MKH — 3TO HCIIOJIb30BaHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB H
nabopaTopHBIX PabOT, KOTOpBIE B HporpamMme N0 (H3MKEe OOBEAWHEHHI B OOIIMI CHHCOK YYCHHYECKMX HpPaKTHYECKUX padoT. Brinenenue B
YKa3aHHOM IIepedHe JIaGOpaTOpHBIX PaboT, MPOBOAMMBIX I KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS yJaCTHHKAMH 00pa30BaTEIbHOTO IpoIecca
HCXOIs U3 O0COOCHHOCTEH ITAaHUPOBAHUS M OCHaIIeHHs kaOwHera ¢u3ukd. [Ipu 3Tom obecrieunmBaeTcsi oBnafeHHE OOYJAIOUIMMUCS YMEHHUSMH
MIPOBOJUTH KOCBEHHBIE H3MEPEHMS, MCCIICOBAaHUS 3aBHCHUMOCTEH (DMU3MUECKNX BEMUYMH U IOCTAaHOBKY OIBITOB IO TPOBEPKE INPEII0KEHHBIX
THIOTE3.

Bornblioe BHUMaHKE YAENSASTCS PEIICHUIO PacUETHBIX W KaueCTBEHHBIX 3ajad. [Ip 3TOM 1u1sl pacyETHBIX 3a7a4 NMPUOPUTETOM SIBIISTIOTCS
3a1a4u C SIBHO 33JIaHHON (DPU3MUYECKON MOJIEIbIO, TO3BOJISIONINE IPUMEHATh H3YUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjiena Kypca,
TaK ¥ WMHTErPUPYs 3HaHMS W3 pasHbIX pas3zenoB. s KauecTBEHHBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJaHMs Ha OOBSICHEHHE IPOTEKaHMS
(GI3UIECKHX SBICHHUH M MPOIECCOB B OKPY’KAIOMIEH JKU3HM, Tpedyromre BeIOopa (GU3MIECKO MOJENH ISl CUTYAI[MH PAKTHKO-OPHEHTHPOBAHHOTO
XapakTepa.

B cootserctBum ¢ tpeboBanmsimMu PI'OC COO k MaTepuaibHO-TEXHHYECKOMY oOecrieueHuIo yaeOHOro mporecca 0a30BEIid YpOBEHb Kypca
¢U3UKNM Ha ypOBHE CpemHero oOmero oOpa3oBaHWS MODKEH H3Y4aThCd B YCIOBUSX IIPEIMETHOrO KaOWHeTa (GM3MKH WIH B YCIOBHSX
HWHTErpUPOBAHHOTO KaOMHETa INPEIMETOB eCTECTBEHHO-HAy4YHOro IMKiIa. B kabuHere (M3MKKM HOMHKHO OBITH HEoOXoamMoe JabopaTopHoe
000py10BaHUE AJIs BHIIOJIHEHHS YKa3aHHBIX B IpOrpaMMe 10 GU3UKe yIEHHIECKHX MPAKTHIECKUX PaboT U AEMOHCTPAllMOHHOE 000py/I0BaHHE.

JleMoHcTpanmoHHoe oOopynoBaHHe (OPMHUPYETCS B COOTBETCTBHM C TNPHHIMIOM MHHHMMAJIbHOW JOCTATOYHOCTH M obecnedynBaeT
MOCTAHOBKY IIEPEYCICHHBIX B IporpaMme 1o (U3MKE KIIOUEBBIX JIEMOHCTPALMH Ul HCCIENOBAaHUS H3y4aeMbIX SIBIEHHH M TPOIECCOB,
IMITUPHIECKIX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUUECKUX IIPUMEHEHHH.

JlaboparopHOe 000pymOBaHUE I YUCHHYECKUX NMPAKTUIECKUX PadOT (GOPMHUPYETCS B BUIE TEMATHUECKHX KOMIUIEKTOB U 00€CIIEUnBACTCS
B pacuéTe OJHOTO KOMIUIEKTAa Ha ABYX oOydarommxcs. TemaTndeckne KOMIUIEKTHI JJaOOpaTOpHOTO 00OpyHOBaHMS HOIDKHBI OBITH IOCTPOEHBI Ha
KOMIUICKCHOM HCIIOJIb30BAaHUN AHAIOTOBBIX M HU(POBBIX NPHOOPOB, a TAaKXKE KOMIBIOTEPHBIX HM3MEPHTENBHBIX CHCTEM B BHIEC IH(PPOBBIX
naboparopuii.

OCHOBHBIMH LEJIAMU U3YYCHUA (I)I/ISI/IKI/I B O6LLI€M o6pa3013am«m SBJIIAKOTCA:

e  (opMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYdJalomMXCs K HAydHOMY H3YYEHHIO NPHUPOJBI, Pa3BHTHE HX HHTEIUICKTYyalbHBIX U

TBOPYECKUX CIIOCOOHOCTEI;
e  pa3BUTHE MPEACTABICHUH O HAYIHOM MeETOJC IO3HAHMS M (DOPMUPOBAHME HCCIEIOBATEIHCKOTO OTHOMICHUS K OKPY)KAIOIIHM
SIBJICHUAM,

e  (opMHpOBaHUE HAYTHOTO MUPOBO33PEHHUS KaK pe3ysIbTaTa H3yIeHHsI OCHOB CTPOEHHS MaTepHH U (pyHIaMEeHTAIbHBIX 3aKOHOB (DH3HKY;

° d)OpMPIpOBaHI/Ie yMeHI/Iﬁ O6’b${CH${T]> SABJICHUA C UCITOJIB30BAHUCM (1)1/131/1'-leCKl/IX 3HAHHHI U HAaYYHBIX 1OKa3aTECJIbCTB,

[ (bopMupOBaHUE TPECTABICHUI O PO QU3NKH AJISI Pa3BUTHUSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHue 3TUX 1eneil oOecreunBaeTcs pelieHreM CIeAyIoMnX 3a1ad B IpoIiecce n3ydeHus Kypca (GH3MKH Ha YPOBHE CPEIHEro 00IIero
o0Opa3oBaHHs:

o nproOpeTeHre CHUCTeMbl 3HaHUl 00 oOIMX (PU3NUECKNX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX, BKIIIOYAs MEXaHHKY, MOJIEKYISIPHYIO

(GH3HKY, STeKTPOANHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI acTpO(PU3HKH;



e  (GOpPMHPOBAaHUE YMEHHH NPUMEHSTh TEOPETHYECKHE 3HAHUS AN OOBSICHEHUs (HM3MYECKHMX SIBICHUH B MPHUPOAE U ISl HPHHATHS
MIPAKTUYECKHUX PEIICHUH B TOBCEIHEBHOM XKU3HH;
®  OCBOCHHE CIIOCOOOB PELICHUS PA3IMYHBIX 3a/1a4 C BHO 3a1aHHOH (PH3MUECKO MOZEIIbIO, 33/1a4, OAPa3yMEBAIOIIUX CAMOCTOSATEILHOE
co3JaHue (pU3NIECKOH MOJIEIH, aJeKBaTHON YCIIOBHSM 3aa4H;
e  noHMMaHHE (U3UYECKHX OCHOB M IPHUHLMIIOB NEHCTBHUS TEXHHMYECKHX YCTPOMCTB M TEXHOJIOTMYECKHX MHPOLIECCOB, MX BIUSAHHS Ha
OKPY’KaIOLIyIO CpeNy;
e  OBJAJCHUE METOAAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHMSA U IPOBEACHUS (PU3MUYECKMX SKCIEPUMEHTOB, aHAIM3a M HWHTEPIpPETalUH
nH(popMaImu, onpeaeneHus JOCTOBEPHOCTH MOTyYEHHOTO Pe3yibTara;
®  CO3/1aHUE YCIIOBHUH [UIsl pa3BUTHUSl YMEHHMH IPOEKTHO-UCCIIEA0BATENBCKON, TBOPUECKOH JESTEILHOCTH.
Ha n3ydenue ¢pusuku (0a30BbIil ypOBEHb) Ha YPOBHE cpenHero obiero odpazoBanus otBoautcs 136 dacos: B 10 kimacce — 68 yacos (2 yaca
B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEENIO).
[pemmaraemslit B mporpamme 1o (u3HKe NepedeHb Ja00paTOPHBIX U MPAKTHIECKUX PaboT SBISIETCS PEKOMEHAOBAHHBIM, YIHTEIb IEIaeT
BBIOOP NPOBECHNS TA00PATOPHBIX pabOT M OIBITOB C YYETOM HHIMBUIYaIBHBIX 0COOCHHOCTEH 00yJaromuxcsl.

COJEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTobl HAYYHOT0 O3HAHHUSA

®dusnka — Hayka o mpupoje. HayuHble MeToAbl MO3HAHHUA OKpY)Karollero Mupa. Pomp skcrmepuMeHTa M TEOpHH B IpoLiecce MO3HAHMS
MIPUPOABL. DKCIEPHMEHT B (pH3HKE.

MogpenupoBanue (GU3MYECKUX SBIEHUH M mpoueccoB. HayuHple rumore3sl. Pu3myeckue 3aKOHBI U TEOPHU. ['paHUIBI MPUMEHUMOCTH
¢bm3uIeckux 3aKoHOB. [IpHUHITHIT COOTBETCTBHSI.

Ponb 1 MecTo usnky B popMHPOBAHUN COBPEMEHHOM HayYHOW KapTHHBI MHUpPa, B IPAKTUUECKOH e TENbHOCTH JIIOCH.

[Hemoncmpayuu

AHanorosle U IU(PPOBBIE U3MEPUTEITEHBIE TPHOOPEI, KOMITBIOTEPHBIE TATYHKU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndeckoe aBrxeHre. OTHOCHTETBHOCTh MEXaHHYIECKOoro arxeHns. Crucrema oTcuéra. Tpaekropus.

[epemenienne, ckOpoCTh (CpemHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MATePHAIBHOH TOYKH, HX IPOSKIUH Ha OCH CHCTEMBI
koopauHat. ClioxeHue NepeMelieHU U CI0KeHHe CKOPOCTEH.

PaBHOMepHOE W pPaBHOYCKOpEHHOE IpPSIMOJNMHEHHOE IBIDKeHUE. [paduky 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHs, HMYTH H
NepeMelICHUs MaTepHaIbHON TOUKH OT BPEMEHHU.

CBobonHoe mageHue. Y cKopeHne CBOOOIHOTO MaICHUS.

Kpuonuneitnoe nBuxenue. /BuxeHne MaTepualbHOM TOUKU MO OKPYKHOCTH C MOCTOSTHHOM 1O MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHEeiHas ckopocTb. Ilepron u yactoTta oOpamenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa U MPAKTHIECKOEe IPUMEHEHNE: CIIUAOMETP, ABIKEHNE CHAPSIOB, IIEMHbIE X peMEHHBIE TTepeadi.

Jemoncmpayuu

Mogenb cucteMbl 0TCUETa, WLTFOCTPALUS KUHEMATUUECKUX XapaKTepUCTUK JBIOKECHHUS.

IIpeo6pa3zoBanue IBIKEHHUI C MCIIOIBE30BaHUEM IIPOCTBIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

HaGumonenne nBrkeHHs Tena, OpOIIEHHOT0 MO YIJIOM K TOPH30HTY U TOPU30HTAJIBHO.

W3mepeHne ycKOpeHUs! CBOOOTHOTO TaIEHHSI.

HampaBnerne ckOpocTH IpH JBHKEHHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomut

W3ydenne HepaBHOMEPHOTO ABMXKEHNS C IIENBIO ONIPEAEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHHMS MEXAY IyTSMH, NPOHAEHHBIMU TEJIOM 3a IIOCJIE[OBATENIbHBIC PpaBHbIE INPOMEXKYTKHM BpPEMEHU IpU
PaBHOYCKOPEHHOM JIBUKEHUH C Ha4aJbHOU CKOPOCTBIO, PaBHOM HYIIIO.

W3yuenue nBUKEHHS MIapUKa B BI3KOH )KUAKOCTH.

W3yueHue qBHKEHNS Teja, OPOIICHHOTO FOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunuun otnocurensHocTy ["anunes. [lepsriit 3akoH HeioToHa. HepLnanbHble CUCTEMBI OTCUETA.

Macca Ttenma. Cuna. IlpuHnun cynepnosuiuu cwil. Bropoit 3akoH HpioToHa anst marepuansHON Touku. Tperuit 3akoH HproToHa mms
MaTepHaTbHBIX TOUYEK.

3aKoH BceMHpHOTOo TAroteHus. Cuna TsoxecTu. IlepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocti. 3akoH I'yka. Bec Tena.

Tpenune. Bunsl Tpenust (mokos, ckoyimkeHust, kaueHns). Cuna tpeHus. Cyxoe Tpenne. Cuia TPeHHs CKOJBXKEHHS W CHJIA TPEHHS ITOKOSI.
Koa¢pdurment tpenus. Cria cOnpoTUBICHUS IPH ABHKEHNUH TeJla B XKMIKOCTH WIIU rase.

[MoctynarensHOe U BpalaTeIbHOE ABMKEHNE a0COIMIOTHO TBEPOTO Tela.

MoOMEHT CHIIBI OTHOCHUTENEHO OCH BpamieHHs. [1nedo cuibl. Y coBus paBHOBECHS TBEPIOTO Tea.

TexHuueckne ycTpoiicTBa U MPAKTHIECKOEe MPUMEHEHHE: MO IIHITHAKY, ABIKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

SIBneHne UHEPLUU.

CpaBHeHHE Macc B3aMMOJICHCTBYIONIHUX TeEIl.

Btopoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBHCHMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIum.

Hesecomocts. Bec Tena npn yckopeHHOM MOABEME U TTaICHUH.

CpaBHEHHE CUJI TPEHHS TTOKOSI, KAUSHUS U CKOJIbKEHHS.

VYcnoBust paBHOBecHs TBEpAOTO Tena. Buisl paBHOBecHs.

Yuenuueckuit sxcnepumenm, iabopamopuvle pabomul



W3zyuenue nBrKkeHHs Opycka 110 HAKJIOHHOHU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B IIPY>KHHE U PE3HHOBOM 00pasiie, OT UX AehopManum.

HccnenoBanue ycnoBuii paBHOBECHs TBEPIOTO TEJA, UMEIOLETO OCh BPALEHMUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmmysasc MaTepuanbHON TOYKM (Tela), CUCTEMBI MaTepHaIbHBIX TOYeK. MIMIynbe cuiibl 1 M3MEHEHHE MMITyJIbca Tella. 3aKOH COXPAaHEHHs
uMITysbca. PeakTuBHOE IBHXKEHME.

Pabora cuibl. MOIIHOCTD CHITEL

Kunerndeckast sHeprus MarepuaibHO ToukH. Teopema 00 H3MCHEHNN KHHETHIECKOH SHEPIHN.
[MoTtentmansHas sHeprus. [loTeHIManbHas SHeprus ynpyro nehOpMHpPOBaHHOHN NpyXuHBL. [loTeHIManbHAs SHEPrHs Tesia BOIM3H IOBEPXHOCTH
3emu.

INoTenmuanbHble ¥ HEMOTEHIHAIbHBIE CHIIBL. CBsI3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHW4ECKOH SHEpTHH CHCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUUECKOH SHEPTUH.

VYrpyrue u Heynpyrue CTONKHOBEHHUSI.

TexHu4eckune ycTpoucTBa U MPAKTUUECKOE IPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBII MUCTOJET, ABUKEHUE PAKET.

[Hemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[epexox moTeHIMATEHOI YHEPTHU B KHHETHIECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomul

W3ydeHne abCcoMOTHO HEYNPYTOro yAapa ¢ OMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenosanue cBsA3u pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOH SHEPTHH Tella Ha IPUMEPe PacTsHKEHUS! PE3UHOBOTO KIyTa.

Pazgen 3. MonexynsapHas Gu3uKa 4 TePMOAHHAMHKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHST MOJICKYIISIPHO-KHUHETHYECKOI TEOPHUH M MX ONBITHOE 000cHOBaHUe. bpoyHoBckoe nBmxkenue. Anddysus. Xapakrep
JIBIDKEHUS U B3aMMOJCIHCTBHS YacTHUII BellecTBa. MOIeNN CTPOSHHS T'a30B, )KUAKOCTEH M TBEPABIX Tell M 0OBSICHEHHE CBOMCTB BEIlleCTBAa Ha OCHOBE
9THX MoJenei. Macca u pasmeps! Moiiekyi. KonmmuectBo BemectBa. [loctostaHas ABoranpo.

TenoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Lenbcus.

Mopgens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHYECKOH TEOPUH HMIEATBHOTO raza. AOGCOIIOTHAs TeMIepaTypa Kak
Mepa cpenHed KHHETHMYECKOH SHEpruu TemoBOro ABMKeHUs dvactul rasza. lllkama temmneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlampToHa. M3omporecchl B HWAcalbHOM Tra3e ¢ IOCTOSIHHBIM KOJIHYECTBOM BemiecTBa. [ 'paduyeckoe
MIPEe/ICTaBIICHHE N30IPOLIECCOB: H30TEpMa, H30X0pa, n3006apa.

TexHUUYeCcKne yCTPONCTBA U NIPAKTHYECKOEe IPIMEHEHHE: TepMOMETp, GapoMeTp.

emoncmpayuu

OmBITH, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BENIECTBA, (hOTOrpaduy MOJIEKYJ OPTaHHIECKIX COSANHEHHH.

OmnpITel 10 qu}y3un KAAKOCTEH U Ta30B.

Mopens GpOyHOBCKOTO ABH)KEHHSI.

Mopnens onbita IllTepHa.

OmBITH, OKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHSI.

Mojens, WILTIOCTpUpYIOLIast IPUPOAY JAaBICHUS ra3a Ha CTCHKH CocyJa.

OnbITHI, WITIOCTPUPYIOIUE YPaBHEHUE COCTOSHUS UAEAIBHOIO ra3a, U30MPOLECChI.

Yuenuueckuit sxcnepumenm, nabopamopnvle pabomul

OmnpezeneHne Macchl BO3ayXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEPeHUH 00bEMa KOMHATEI, JABJICHHS ¥ TEMIIEPaTyphl BO31yXa B HEil.

HccnenoBanne 3aBUCHMOCTH MEXKY apaMeTpaMH COCTOSTHHS Pa3pe:KeHHOTO Tra3a.

Tema 2. Ocnosvl mepmoounamuu

TepmoguHamudeckasi cucreMa. BHYTpeHHSS HEPTHsl TEPMOJANHAMUYECKONH CHCTEMBI U CIOCOOBI e€ m3MeHeHHsA. KoIM4ecTBo TerIoTsl U
paboTa. BHyTpeHHsS SHEprust OJHOATOMHOTO HJEATbHOTO Tra3a. Buabl Temonepenadn: TEIUIONPOBOAHOCTH, KOHBEKIWS, M3IydeHHE. Y JelbHas
TEIUI0EMKOCTh BellecTBa. KoauuecTBO TEMIOTH IPH Telylonepeaye.

IMonsitne 06 apmabarHoM mporecce. [lepBblii 3aKOH TepMOAMHAMUKH. [IpuMeHeHue NepBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOIECCaM.
I'paduueckas nHTepnperanus paboThI rasa.

Bropoii 3akoH TepMoanHaMuKH. HeoOpaTUMOCTh TIPOLIECCOB B IPUPOIE.

TernoBere MammHb!. [IpUHIUIET JeHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanust 3HEPTUH B TEINIOBBIX MammHax. Koaddumnuent moaesnoro
neiicTBUs TeroBoi MamuHEL Llukn KapHo u ero k03¢ duimeHT none3Horo AeHCcTBrsA. DKOIOTHIECKIE TPOOIEMBI TEIIOIHEPT € THKH.

TexHuueckne ycTpoicTBa U MPAKTHIECKOE MPUMEHEHHE: JBUTaTellh BHYTPEHHETO CrOPaHust, OBITOBOI XOMOAMIBHIK, KOHIUIHOHED.

Jemoncmpayuu

V3MeHeHWe BHYTpEHHEH HSHEpPruy Teja INpH COBEpIICHWH paboThI: BBUIET NMPOOKM W3 OYTBUIKM IOJ JASHCTBHEM CXXAaTOro BO3IyXa,
HarpeBaHue d(pHpa B JaTyHHOH TpyOKe MmyTéM TpeHus (BUACOAEMOHCTPAIINS).

W3meHeHne BHYTpeHHEN 3Hepruu (TeMIepaTypsl) Tela Ipu Terionepeaaye.

OnbIT Mo a1MabaTHOMY PacIIMPEHHIO BO3/yXa (OIbIT C BO3AYIIHBIM OTHUBOM).

Mopenu nmapoBo#t TypOHHBI, ABUTATENS BHYTPEHHETO CTOPAHMs, PEaKTUBHOTO JABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomut

M3mepenue ynenbHOM TeI0EMKOCTH.

Tema 3. Azpecamnuvte cocmoanusn eewjecmea. Pazoevie nepexoovt

[Tapoo6pa3oBanue M KOHIeHcalus. VcmapeHune W kumneHue. AOCONIOTHAsE U OTHOCHTENbHAs BIIAXKHOCTh BO3/Ayxa. HacelmieHHBIH map.
VY nenbHast TemioTa napoobdpasoBaHus. 3aBUCHMOCTD TEMIIEPATYPhl KMIICHUSI OT JIaBJICHHS.

Teépnoe Teno. Kpucrammnueckue u aMopdHbie Tena. AHU30TPOIHsI CBOHCTB KpucTamioB. JKuakue kpuctamisl. COBpeMEHHbIC MaTepHAIbL.
[InaBnenue u KpucTamu3anys. Y [eabHas TernoTa miasneHus. Cyomumarys.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHuueckne ycTpoWCTBAa M MPaKTHYECKOE MPUMEHEHHEe: TUTPOMETP M MCHXPOMETP, KAJIOPHMETP, TEXHOIOTHH TOJy9eHHsI COBPEMEHHBIX
MaTepHajoB, B TOM UHCIIC HAHOMATEePHAIOB, 1 HAHOTEXHOJIOTUHL.

Jemoncmpayuu



Torenmmansaas sueprus. lloTeHnmanbHas SHeprus ynpyro nehOpMHUpPOBAaHHOW NHpYyXUHEL [loTeHIManbHas SHEprHs Tela
BOJIM3H MOBEPXHOCTH 3€MIIH.

IloTeHnnanbHple W HEMOTEHIHMANbHbIE CUIBL. CBS3b PabOTHl HEMOTEHIMAIBbHBIX CHUJI C M3MEHEHHEM MEXaHMIeCKOH
SHEPrHU CUCTEMBI Tell. 3aKOH COXPaHEHHs MEXaHWYECKOH SHepIrui.

Yrpyrue u Heynpyrie CTOJTKHOBEHHSI.

TexHmyeckue ycTpoiicTBa U MPAKTHIECKOEe IPIMEHEHHE: BOJOMET, KOTIEP, NPYKUHHBII MICTOJIET, IBIDKCHHIE PaKerT.

Jlemoncmpayuu

3aKOH COXpaHEHHUS HMITYJIbCa.

PeaxTuBHOE IBIDKEHHE.

Ilepexon NOTeHINATBHOM YHEPTHH B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomel

W3zydenne abCcoMOTHO HEYIPYTOro yAapa ¢ MOMOIIBIO IBYX OAWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3u paboThl CUIIBI C U3MEHEHHEM MEXaHWYIECKON SHEPIHHU Tella Ha MPUMEpe PACTSKEHUSI PE3HHOBOTO
KTyTa.

Pazpnea 3. Mousiekynsipas ¢puzuKa 1 TepMOAMHAMHUKA

Tema 1. Ocrog6bl MONEKYIAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJOXKEHUS MOJIEKYIIPHO-KHHETUIECKOH TEOpUH M HMX ONBITHOE 00OCHOBaHME. BpOyHOBCKOE ABIKEHHE.
Hdubdysust. Xapakrep IBHKEHHS U B3aUMOJCUCTBHUS 4acTHIl BellecTBa. MoJIenu CTPOCHHUS Ta30B, KUAKOCTeH U TBEPIBIX TN U
00BsICHEHHE CBOMCTB BEIIECTBa Ha OCHOBE 3THX Mojeneid. Macca u pasmepsl Monekyn. KommgectBo BemiectBa. IlocTosHHas
ABorasnpo.

TemnoBoe paBHOBecue. TemnepaTypa u e€ usMmepenue. [llxana temnepatyp Lienscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHIECKOH TEOPUH HICaNTbHOTO raza. AOCOIIOTHA
TeMIepaTrypa Kak Mepa CpeiHeld KMHETHYECKOW SHEepruM TEeIJIOBOTrO IBIDKEHMs dacTuil rasa. lllkama temmeparyp KenbBnna.
T"azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kunaneiipona. 3akon [anbToHa. M3ompoueccsl B MIEIBHOM ra3e C MOCTOSHHBIM
KOJIMIECTBOM BellecTBa. I'padudaeckoe mpeacTaBIeHne N30MPOLECCOB: H30TEPMa, H30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPAaKTUIECKOEe IPIMEHEHHE: TEPMOMETp, O6apoMeTp.

Jlemoncmpayuu

OmBITH, JOKa3bIBAOIINE AUCKPETHOE CTPOCHHUE BELIECTBA, (POTOrpadiy MOJIEKYI OPraHUIECKUX COSIUHEHHUI.

OnsITh 110 AUQPY3UN KUIKOCTEH U ra30B.

Monens GpOYHOBCKOTO JIBUKCHHUSL.

Mopens onbita LlITepHa.

OmBITH, JOKa3hIBAIOIINE CYIIECTBOBAHIE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBHSI.

Mogens, WILTIOCTpUPYIOMAs IPUPOTY JaBICHHS Ta3a Ha CTEHKH COCYy/a.

OmBITH, WILTIOCTPUPYIOMNE YPABHEHUE COCTOSHHS HIEaNbHOTO Ta3a, H30IPOIECChL.

Yuenuueckuii sxcnepumenm, nabopamopmvlie pabomut

OmpeneneHne Macchl BO3IyXa B KJTACCHONH KOMHATe Ha OCHOBE M3MEpeHHI 00bEMa KOMHATEHI, JAaBICHUS U TeMIIepaTyphl
BO3/1yXa B Hell.

HccnenoBanue 3aBUCMMOCTH MEXly ITapaMeTpaMH COCTOSIHUSI pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuxu

TepMoauHaMuueckasi cucreMa. BHyTpeHHsSI JHEprus TEpMOIMHAMUYECKOH CHCTEMBI M CHOCOOBI €€ W3MEHEHWUs.
KonnyecTBo TemnoTel M paboTa. BHyTpeHHssT OJHeprust OJHOATOMHOTO MJEATbHOTO Tra3za. Buapl Temsonepenauu:
TETIIONPOBOAHOCTD, KOHBEKIIHS, U3ITydeHHe. Y JeTbHast TEIUIOEMKOCTD BeliecTBa. KonmaecTBo TEMIOTH! pH TerionepeaJe.

Tlonsarue 06 agnabataom npouecce. [lepBrIit 3ak0H TepMoaMHAMUKH. [IprMeHeHHEe TIepBOTO 3aKOHA TEPMOIUHAMUKHI K
n3omporneccam. [ papuueckast ”HTEpIpeTanus padoTHI rasa.

Bropoii 3axoH TepmoanHaMuki. HeoOpaTuMOCTh POIIECCOB B MIPUPOJIE.

TeruioBele MammHbl. [IpUHIUNBI JEHCTBHS TEIUIOBHIX MaiiuH. [IpeoOpa3oBaHus SHEpPruM B TEIUIOBBIX MalldHAaX.
Koaddumnuent mnonesHoro aeiictBus TerioBoit Mmammbbl. [lukn KapHo u ero ko3pdUIMEHT mMONIE3HOTO ACHCTBHUS.
DKoJIOrnuecKue MpooIeMbl TEINIOIHEPTeTHKH.

TexHuuyeckue ycTpoicTBa M NMpPAKTHYECKOE NPHMEHEHHE: JBUraTellb BHYTPEHHErO CropaHus, OBITOBOH XOJIOJMIBHHK,
KOHIWIHOHEP.

Jlemoncmpayuu

M3menenne BHyTpeHHEH SHEPTUH Tesla TIPH COBEPIICHHN PaOOTHI: BBIIET NPOOKH M3 OYTBUIKH TOJ JEHCTBHEM CXKATOTO
BO3/IyXa, HarpeBaHue 3(pupa B JATYHHOU TPyOKe IyTEM TpeHUs (BHUICOIEMOHCTPAIINS).

V3meHeHNe BHYTpeHHEN 3HEpIruu (TeMIepaTypbl) Tela Ipu TeIuonepeaade.

OmnsIT 1Mo aMabaTHOMY PaCIIMPEHHIO BO3ayXa (OIBIT C BO3AYIIHEIM OTHHBOM).

Mopenu mapoBoi TypOMHEI, IBUraTelsl BHYyTPEHHETO CTOPaHMUsl, PEaKTUBHOTO JBUTaTENs.

Yuenuuecxuii saxcnepumenm, nabopamopnule pabomel

M3mepenue ynenbHOM TEMI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eewjecmea. Dazosvie nepexoovl

ITapoo6pa3zoBanne u kongeHcanus. Mcmapenme n kumeHue. AOGCONIOTHas W OTHOCHTENBHAS BIAKHOCTH BO3IyXa.
Hacenmennsrit map. Y nenpHast TemoTa mapooopa3oBaHust. 3aBUCHMOCTD TEMITEPaTyphl KHIIEHHS OT JaBICHHS.

Teépmoe Temo. Kpucrammueckue u amopdHble Teida. AHH30TPOIHS CBOWCTB KpUCTAIOB. JKHAKHE KPUCTAIUIBL
CoBpeMmeHHbIe MaTepraisl. [InaBieHue 1 KpucTawn3anus. Y ienabHas teriora miasiaenus. Cyonnmanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHuuyeckue YCTpOHCTBA M INPAKTHYECKOE IMPUMEHEHHE: THIPOMETpP M IICUXPOMETp, KaJOPHMETP, TEXHOJIOTHH
MOTyYeHHs COBPEMEHHBIX MAaTEPHANIOB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOIOTUH.

Jlemoncmpayuu



W3mepeHne CHITBI TOKA U HAIIPSKEHUSL.

3aBHCUMOCTh COMPOTHBIICHHS IMINHIPHUIECKUX MIPOBOAHUKOB OT JUIMHBI, IIIOLIAI TONEPEUHOr0 CEUeH s 1 MaTepHana.

CMelIaHHOE COeIMHEHNE TIPOBOHUKOB.

IIpsmoe wu3MepeHue 3NMEKTPOABIDKYIIEH cHiabl. KoOpoTkoe 3aMbIKaHHE TajJbBaHUYECKOTO J3JI€MEHTa U  OICHKa
BHYTPEHHETO COIPOTHUBIICHHS.

3aBUCHMOCTb COIPOTHBIIECHHS METAIUIOB OT TEMITEPaTypHI.

IIpoBoMMOCTB AIIEKTPOIIUTOB.

VIckpoBoii pa3psi ¥ IPOBOAMMOCTE BO3/TyXa.

OIHOCTOPOHHSS MPOBOJUMOCTD TUOAA.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomut

M3ydeHne cMELTaHHOTO COEJMHEHHUSI PE3UCTOPOB.

HM3mepenne 3neKkTpoaBHKYIIeH CHIIBI HCTOYHHKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHUS.

HaGmonenwue smexrponusa.

MesxknpeaMeTHbIe CBA3U

W3zydenne kypca ¢usuxu 6a3zoBoro ypoBHs B 10 Kilacce OCYIIECTBISETCS C YIETOM COJEPKATENIBHBIX MEKIPEIMETHBIX
CBsI3el ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XHMHUH, Feorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nonsamus, CBI3aHHBIE C HM3YYEHHEM METONOB HAyYHOTO MO3HAHUS: SBICHUE, HaydHBIH (akT,
runoTesa, Gusnueckas BeIMYHHA, 3aKOH, TCOPHsl, HAOIIOACHNE, SKCTIEPUMEHT, MOJICTUPOBAHUE, MOAIEITb, H3MEPEHHE.

Mamemamuxka: pelieHne CUCTEMBbl ypaBHEHUH, JTUHeHHas (GyHKIus, mapaboia, rumep0oia, X rpadukd U CBOMCTBA,
TPUTOHOMETPUYECKHE (YHKIMHU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U
UX MPOEKIUH Ha OCH KOOPIUHAT, CII0KEHUE BEKTOPOB.

Buonoeus: mexaHndeckoe IBIDKCHHE B XKHMBOU mpupone, muddysns, ocMoc, TEIIO0OMEH JKHBBIX OPraHU3MOB (BHIbBI
TeIIoNepe/Iauy, TEINIOBOE PABHOBECHE), JICKTPUIECKHE SIBJICHHS B )KUBOW IIPHPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEIeCTBa, MOJISIpHAs Macca, TEIUIOBBIS
CBOMCTBAa TBEPABIX TeJ, >KUIKOCTEH M Ta3oB, JJIEKTPUUECKUE CBOMCTBA METAJJIOB, 3JEKTPOJIMTHYECKAs UCCOLUALINA,
ragbBaHMKA.

T'eozpaghus: BNIaxXHOCTH BO3/IyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBIDKEHHH C HCIIOIB30BAHMEM MEXaHU3MOB, YUYET TPEHUS B TEXHHKE, IOAIIUIHHUKH,
UCIIOJb30BaHHUE 3aKOHA COXPAaHEHHs HMITyJbca B TEXHUKE (pakeTa, BOJOMET M IpYrue), IBUraTellb BHYTPEHHETO CrOpaHWs,
napoBas TypOWHa, OBITOBOH XOJOAWIBHHK, KOHIMIIMOHED, TEXHOJIOTHHU IOJTYyYeHUS] COBPEMEHHBIX MaTephajoB, B TOM YHCIe
HaHOMATepHalIoB, W HAHOTEXHOJOTHH, O3JEKTPOCTaTHYecKas 3allUTa, 3a3eMIICHHE SJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBII
HPUHTEP, DIIEKTPOHArpeBaTeIbHBIC TPUOOPHL, HIEKTPOOCBETUTEIEHBIE TIPHOOPEL, FajIbBaHHKA.

11 KIIACC

Pazgen 4. DiaekTpoauHaAMUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHas UHOYKYUs

IlocrosiHHBle MarHuTH. B3auMoneiicTBHEe NMOCTOSHHBIX MarHUTOB. MarHutHoe nosie. BeKTOp MarHUTHOW WHIYKLUH.
[IpuHUIMI Cyneprno3uiuy MarHUTHBIX Tojel. JIMHUKM MarHuTHOW MHIyKiuW. KapThHa JMHUHA MarHUTHOW WHIYKIUHW TOJIS
MOCTOSIHHBIX MarHUTOB.

MarsnuTtHoe 1oJjie IpoBOJHNKA C TOKOM. KapTuHa nuHMHA MHAYKIIMY MarHUTHOTO HOJIS JUIMHHOTO IMPSMOTO NPOBOJHUKA
¥ 3aMKHYTOTO KOJIBIIEBOTO NTPOBOIHMKA, KaTyIIKH ¢ TOKOM. OmbIT Dpcrena. B3anmozeiicTBre MpOBOIHUKOB C TOKOM.

Cuta Ammiepa, e€ MOIyJTh U HallpaBJICHHUE.

Cuna JlopeHna, e€ MOy M HallpaBieHHe. [IBIDKeHNE 3apsKeHHOW YacTUIB B OJHOPOJHOM MarHUTHOM moje. Pabora
cuibl Jlopenna.

SIBneHue IeKTPOMAarHUTHOM MHAYKIMH. [10TOK BEeKTOpa MarHUTHOM MHAYKIMM. DJIEKTPOABMXKYINAs CHJIa MHIYKLUU.
3aKOH IeKTPOMarHuTHoM nuHaykuuu dapanes.

BuxpeBoe anekTpudeckoe mnosie. DIEKTPOABIKYILIAS CHWJIa MHAYKIMU B MPOBOJHUKE, JBMXKYIIEMCS MOCTYHAaTENbHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio Jlenua.

WHrykTHBHOCTE. SIBI€HHE CAMOMHAYKINH. DIEKTPOIBIDKYIIAs CHIA CAMOMH/TYKIIUH.

OHeprust MArHUTHOTO TOJIS KaTYIIKA C TOKOM.

DNEeKTpOMarHuTHOE TIOJIE.

TexHudyeckue yCTpoHCTBa U MPaKTHUECKOe NPUMEHEHHUE: TOCTOSHHbIE MarHUThI, 3JIEKTPOMAarHUThI, 3JIEKTPOBUraTENb,
YCKOPUTEIIH JIEMEHTapHBIX YaCTHL, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITyIKa MATHUTHBIM MOJIEM.

JIMHMM MHIYKINA MaTHATHOTO TOJIS.

BsanmonelicTBre aByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JetictBue cuibl JlopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue 37eKTpOMarHUTHON MHAYKIUH.

IIpaBuno Jlenua.

3aBHCUMOCTD 3J'leKTp0)13H)KyIJ.[Cﬁ CHJIBI MHAYKIIUU OT CKOPOCTU U3MEHEHNSA MAarHUTHOI'O ITOTOKA.

SIBnenue CaMOMHIYKIINHL.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomet



M3ydyeHrne MarHuTHOIO MOJISt KaTYIIKH C TOKOM.
HccnenoBanue AeHCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sSiBIEHHUS IEKTPOMarHUTHOW MHIYKIIUH.

Pazpnes 5. KonieGanusi u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHbyle Konedanua

KonebarensHast cucrema. CBOOOmHBIE MexaHWYeckwe Kosebanms. ['apmonmdeckwe koseGanums. Ilepmon, dacrora,
ammumryna U dasa konebanmid. [IpyXWHHBIH MasATHUK. MaTeMaTHYecKHi MasTHUK. YpaBHEHHE TapMOHMYECKHX KOJeOaHWH.
IIpeBpamenue sHeprun IpU TapPMOHUIECKUX KOJIEOaHMUSX.

KonebarensHplil koHTYp. CBOOOIHBIE 2IEKTPOMAarHUTHBIE KOJICOAHUS B HACAIbHOM KOJIEOATETbHOM KOHTYpe. AHAJIOTHS
MEXIY MEXaHHYECKHUMHU M 3JIEKTPOMAarHUTHBIMU KoneOaHusaMu. dopmyna TomcoHa. 3akoH COXpaHEHHS SHEPTHU B HIICATLHOM
KoJieOaTeIbHOM KOHTYPE.

IIpencraBnenne o 3aryxaromux KojeOaHMAX. BBIHYXICHHBIE MexXaHWUecKue KojeOaHusa. Pe3oHanc. BriHyxIeHHbIE
3NIEKTPOMArHUTHEIE KOJTeOaHMsI.

IIepemennsiif Tok. CHHYCOUAAIBHBIN MTEpeMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYAHOE U JACHCTBYIOIEe
3HAUCHUE CHJIBI TOKA U HATIPSDKCHUSL.

Tpancdopmarop. IIpomsBoacTBo, meperada W MOTpeOIEHHE DJIEKTPUUECKOW SHEPrHU. ODKOJOTHYECKHE PUCKH IIpU
MPOM3BOCTBE MEKTPOo3Heprun. KynpTypa HCIoIp30BaHUS HIIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU.

TexHu4yeckre yCTPOWCTBA U MPAKTUUECKOE MPUMEHEHHE: MIEKTPUUECKHI 3BOHOK, TEHEPAaTOp MEPEMEHHOT0 TOKA, TMHUHI
3JeKTponepenay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KonebaTenbHO CHCTEMBI (TIPY)KMHHBIN WIIM MAaTeMaTHISCKHI MasITHYK).

Habnronenue 3atyxaromux KojacOaHu.

HccnenoBanue CBOWCTB BHIHYKICHHBIX KOJIEOaHHUIL.

HaGmonenne pe3oHanca.

CB0OOIHBIC IMEKTPOMATHUTHBIE KOJIECOAHMS.

OcumorpaMMBI (3aBECUMOCTH CHJIBI TOKA U HANIPSDKCHUS OT BPEMEHH) [UTS SJICKTPOMAarHUTHBIX KOJICOaHHH.

Pe3onanc mpu nociie1oBaTebHOM COSTMHEHNH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHAEHCATOPA.

Monens TUHUY SIEKTPOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopmule pabomul

HccnenoBanue 3aBUCHMOCTH ITEpHO/Ia MAJIBIX KOJleOaHuit rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue mepeMEeHHOTO TOKA B LIENN U3 TTOCIEA0BATEIBHO COSIMHEHHBIX KOHICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbsle 60IHbBL

MexaHndeckre BOJIHBL, YCIOBHA pacnpocTpaHenus. [lepuon. CKOpocTs pacipoCTpaHeHH U AJHHA BONHBL [lomepeynsie
U IPOJIOJIbHBIE BOHBL. MIHTEpepeHnus u A pakius MEXaHHIECKUX BOJH.

3ByK. CKOpOCTB 3ByKa. 'poMKOCTB 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEeKTpOMAarHUTHBIC BOJHBL Y CIOBUS W3TyYCHHS JIEKTPOMAarHUTHBIX BOJH. B3aumuas opuenramus Bektopos E, B, V B
JJIEKTPOMAarHUTHON BodHE. CBOWCTBAa JIICKTPOMArHUTHBIX BOJH: OTpPaKEHHE, NPENOMIICHHE, MOJIpH3auus, IUPpPaKIHs,
nuHTepdepennns. CKoOpoCTh MEKTPOMATHUTHBIX BOJIH.

[ITkana 37eKTpOMarHUTHHIX BOJH. [IpuMeHeHHe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

ITpUHIMITEL paHOCBA3HU U TeNleBUACHHS. Paanonokarys.

DJIeKTPOMAarHUTHOE 3arpsi3HEHNE OKPY)KAIOLeH Cpeabl.

TexHHYEeCKHEe yCTPOCTBA M TPAKTHYECKOE IPUMEHEHNE: MYy3bIKalIbHBIE HHCTPYMEHTEHI, YIbTPa3ByKOBas THAarHOCTHKA B
TeXHUKE U MEIHULINHE, pajap, paauoNPHEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTPaHEHUE MTOTIEPEYHBIX U IPOJOTBHBIX BOJH.

Koneob:mromeecs Teno kak HCTOUHUK 3BYKa.

HaGnroneHne oTpakeHus U MPETOMIICHNS] MEXaHNYECKUX BOJIH.

Ha6mronenne uatepdepeHuny U qudpakiiuy MEXaHUIECKUX BOJH.

3BYKOBOI1 pe30HaHC.

HabnroneHne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U 9aCTOTOH KOJIeOaHHH.

HccnenoBanne CBOIMCTB  DIIEKTPOMATHUTHBIX BOJH: OTpPaXeHHWE, TPEIOMIICHHE, MOJspU3amus, Au(pakmus,
uHTEp(EpEHIHS.

Tema 3. Onmuxka

I'eomeTpuueckas onrtuka. [IpsmonuHeliHOe pacnpocTpaHeHue cBeTa B OAHOpoAHOH cpene. Jlyu cBera. ToueuHslit
HCTOYHUK CBETA.

OTpaxkeHue cBeTa. 3aKOHbI OTpaXkeHHUs cBeTa. [locTpoeHune n300pakeHUi B IJIOCKOM 3epKalle.

[Ipenomienune cBera. 3aKOHBI NpEJIOMIICHHs CBeTa. AOCONIOTHBIN MMOKa3arenb NpenoMieHus. [lomHoe BHyTpeHHee
otpaxkenue. [IpeaenbHbIi YroJl MOHOTO BHYTPEHHETO OTPaXKEHHS.

Jucnepcus ceeta. CoxHBIH cocTaB Oenoro ceta. Lper.

CoOupatomue u paccenBaromne JuH3bL ToHkas nuH3a. DOKYCHOE pacCTOSIHWE M ONTHYECKas CHila TOHKOH JIMH3EL
IToctpoenne n300paxeHunit B COOMPAONINX U PACCENBAIOIINX JIMH3aX. POpMyIa TOHKOMH JINH3BL. Y BEIMYEHHE, 1aBAeMOE JINH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBast ontuka. MHtepdepenius cBera. KorepeHTHble HCTOYHHMKH. YCIOBHS HaOJIOJACHUS MaKCHMYMOB U
MHUHHMYMOB B HHTep()EPEHINOHHOM KapTHHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Muopakums cera. [dudpakiuonHas pemérka. YciaoBue HaOMIONCHUS TJIaBHBIX MAaKCHMyMOB TIpH  MaJCHUH
MOHOXPOMATHYECKOTO CBETa Ha NU(DPAKIUOHHYIO PEHIETKY.

Tonspuzamnus ceera.



Texuudeckue yCTpoicTBa M IIPaKTHYECKOE IPUMEHEHHe: O4YKH, Jyma, (oToammapar, NPOEKIMOHHBIN ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKLMOHHAS PEIIETKA, ONAPOULL.

Jlemoncmpayuu

IIpssmonuneitHOe pacnpocTpaHeHue, OTpaXKeHHE U IpeIoMieHHe cBeTa. ONTHYECKUE PUOOPEI.

IlonHoe BHyTpeHHee oTpaxkeHue. Mozenb cBeToBOA.

HccnenoBanue cBOWCTB M300pakeHHH B JIMH3AX.

Mopgenu MUKpPOCKONa, TeJIECKOTIa.

Habnronenue nHTEpdepeHIINN CBETA.

HaGmonenne nudpakmuu ceera.

Habnronenue nucnepcun cBeta.

Ilomyuenue criekTpa ¢ MOMOILBIO MPU3MBL.

Ilonmy4yenue crekTpa ¢ MOMOIIBIO TUPPAKITHOHHON PELIETKH.

HaGmronenve moispusaiyu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomul

M3mepenne nmokasaTens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHHH B JIMH3AX.

HaGmoznenne nucnepcun ceta.

Pa3znen 6. OcHOBBI cieliMAIbHOI TEOPUH OTHOCHTETLHOCTH
I'panunsl  npuMeHMMOCTH — KilaccMueckod MexaHuku. [locTynaTel  crienuanbHOM  TEOPHUM  OTHOCHUTENIBHOCTHU:
MHBapUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHITUIT OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMCHU M COKpAIlEHUE JUIUHBL.
OHeprus U UMITYJIbC PEIITUBUCTCKON YacTHIIBL.
CB3b MacChl C SHEPTUCH U UMITYJIbCOM PEJIATUBUCTCKON YaCTUIIBI. DHEPIrHs IOKOSL.

Pa3nea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®otonsl. Dopmyna [Tnanka cBs3u 3HEprHH POTOHA € €TO YACTOTON. DHEPTUA U UMITYIIbC (HOTOHA.

Otkpeitie u uccinenoBanue Gorodddexra. Ompiter A. I'. CtoneroBa. 3akoHsl poTtodddexra. YpaBHeHue DifHIITEIHA
st pororddexra. «KpacHas rpannna» pororddexra.

Jaenenue cBeta. Onbitel I1. H. JleGenera.

Xumuueckoe JeHcTBHUE CBETA.

TexHuuyeckue ycTpoHcTBa U MPAKTHIECKOe IIPHMEHEHHE: (HOTOIEMEeHT, (POTOIATIHUK, COTHEUHast OaTapes, CBETOIHO/.

Jlemoncmpayuu

DoTO3(PEKT Ha YCTAHOBKE € IIMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo GoTodddekra.

Caerouon.

ConHeyHas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onbitsl Pesepdopaa no paccesuuto o -4actuil. [Inanerapuas Mmonens aroma. [loctymnatsr bopa.
W3ny4yenue u norionieHre (pOTOHOB HPH IMEpexoje aToMa C OJHOTO YPOBHS SHEpruM Ha JIpyroil. Bunpl cnektpo. Chekrtp
YPOBHEH SHEpruu aTomMa BOAOPOJa.

Bonnossle cBoiicTBa wactui. Boansl e bpoitna. KopryckynsipHo-BoIHOBOM gyanusm.

CHOHTaHHOE U BBIHYX/CHHOE U3ITydeHHE.

TexHu4yeckne ycTpoiicTBa M IMPAaKTHYECKOE NPHMEHEHHE: CIIEKTPaJbHBIA aHan3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTEP.

Jlemoncmpayuu

Mopens onbita Pesepdopa.

OmnpezeneHne JUIHHBI BOJIHBI Ja3epa.

HaGnroneHne muHeHYaThIX CIIEKTPOB H3JTyUCHUSL.

Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomol

Habnronenne muHe9aToro crekTpa.

Tema 3. Amommnoe aopo

DKCIEepUMEHTHI, JI0Ka3bIBAIONIUE CIIOXKHOCTHh CTpoeHus sapa. OTKpbiTHe paauoakTuBHOCTH. OnbIThl Pesepdopna mo
OIIPE/ICNICHNIO COCTaBa paJHOaKTHBHOTO H3iyueHus. CBolicTBa anbga-, 6eta-, raMMa-u3iydeHus. BiausHue pagioakTHBHOCTH Ha
JKUBBIC OPraHU3MBbI.

OTkphITHE IPOTOHA U HelTpoHa. HyknoHHas Mozaens aapa [eitsen6epra—lBanenko. 3apsn siapa. MaccoBoe 4ucio sapa.
M3oromnsr.

Anbda-pacmaj]. DIeKTpOHHBIN W TTIO3UTPOHHEIH OeTa-pacnaj. 'aMMa-u3irydeHne. 3aK0OH paJHoaKTHBHOTO pachaza.

DOHeprus CBSI3M HYKJIOHOB B siipe. Snepusle cuibl. JledexT maccs! sapa.

SnepHble peakiyn. [leneHne u CHHTE3 siep.

Snepusrit peaktop. TepMmosaepHslii curTe3. [Ipo6IeMbl U EPCIIEKTUBHI SACPHOM SHEPTETHKH. DKOJIOTHUECKHE ACTICKTHI
AJIEPHOM SHEPTETUKH.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTO}lbl HaGJ’[}OﬂeHHﬂ U PETUCTpalui 3JIEMEHTAPHBIX YaCTHUILIL.

OyHnameHTaIbHBIE B3aUMOeHCTBUS. EqUHCTBO u3ndeckoil KapTHHBI MHpa.



TexHudeckue ycTpOHCTBa M NPAKTUYECKOE IPUMEHEHME: NO03UMETp, Kamepa BuibcoHa, siepHBIl peakTop, aTOMHas
6omba.

Jlemoncmpayuu

CYETUNK HOHU3UPYIOIIUX YaCTHIL.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomel

HccnenoBanue TpekoB 4acTHI (110 TOTOBEIM (oTorpadusim).

Pa3zpneu 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPH3UKH

Orarmsl pa3BUTHS acTpoHOMHU. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUCHNE ACTPOHOMHUH.

Bup 3Bé3nnoro Heba. Co3Bes3nus, spKue 3BE3/AbI, INIAHETH, UX BUAUMOE JIBIDKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeyHas akTUBHOCTh. Mcrounuk sHeprunm ConHia u 3BE3A. 3BE3ABI, MX OCHOBHBIE XapPaKTEPUCTHKH.
Jluarpamma «CTIeKTpaIbHBII KIIACC — CBETUMOCTBY. 3BE3/IbI TIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTb)
JUISL 3BE3]] TJIaBHOM MOCIeNOBaTeNIbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEeMEHHBIE NMPEACTABICHHS O NMPOHUCXOXICHUH H
sBomory CoJtHIa 1 3BE37. DTambl )KHU3HU 3BE3I.

Mineunsii [Tyts — Hama ["anakruka. [Tonoxenue u apmwxenue Connua B ['anaktuke. Tunsl ranaktuk. Paanoranaktuku u
KBa3apbl. YEpHEIE IBIPHI B APaX TalaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xab6ma. Pasberanue ramaktuk. Teopus Bombimoro B3peiBa. PennkroBoe
U3ITydeHHe.

Macmrabnas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpOHOMHHU.

Yuenuueckue nabniooenus

HaGumoenns HeBOOpYKEHHBIM TJIa30M C HUCIIOIB30BAHMEM KOMITBIOTEPHBIX MPWIOKEHUH IS OIPEeIeHHs OI0KESHHUS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHEIE co3Be3uss CeBEpHOTo MOIyLIapHs U SIPKUE 3BE3IIHL.

Habnronenus B Teneckon Jlynsl, mianet, Mieunoro [TyTa.

O0o0maroniee MOBTOpeHUE

Ponp ¢usuku u acTpoHOMHH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIFHON M 3THYECKOH cdepax NesTeIbHOCTH
4YelIoBeKa, polb M MecTO (DM3UKM M acCTPOHOMHH B COBPEMEHHOI HAydHOH KapTHHE MHpa, ponb (U3UIECKOHl Teopuu B
(hopMHpOBaHHUK MIPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO (HU3NIECKON KapTUHBI MHpa B 00IIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX IIPE/ICTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H

W3zyuenne kypca ¢usuxu 6a3zoBoro ypoBHs B 11 Kilacce OCymIecTBISIETCS C YIETOM COIEPIKATEBHBIX MEXKITPEAMETHBIX
CBsI3el ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpadiu ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nonsamus, CBI3aHHBIE C HM3YYCHHEM METONOB HAyYHOTO MO3HAHUS: SBICHUE, HAaydIHBIH (akT,
THIOTE3a, (pr3nueckast BeIMUNHA, 3aK0H, TEOPHs, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHIE, MOJIETb, H3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMBI YPaBHEHUH, TPHTOHOMETpUUIECKHE (HYHKIUH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTEeHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX NMPOCKIUH Ha OCH KOOPAHHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIE
3JeMEHTapHBIX (QyHKIHMH, MPU3HAKY [T0J00US TPEYTOIbHIKOB, ONpeIeNeHNE TIOMAIH INIOCKHX GUryp U 00bEMa Te.

Buonoeus: snexrpudeckue SBICHUS B JKUBOH NpHpoje, KojiebaTenbHbIE ABW)KEHUS B XKMBOW HPHPOAE, ONTHUECKUE
SIBJICHHSI B )KMBOM MPUPOJIE, ISHCTBHE PanallMK Ha )KUBBIE OPraHU3MBL.

Xumusi: CTPOGHHE aTOMOB M MOJIEKYJ, KPHCTAUIMYECKas CTPYKTypa TBEPIBIX Ted, MEXaHU3MBl 00pa30BaHHUS
KPHUCTAJUTNYECKOH PEIETKH, CIIEKTPaIbHBII aHaIN3.

T'eocpaghus: MarHUTHBIE MONIOCa 3€MIH, 3aJIeKH MAarHUTHBIX PyHA, (GOTOChEMKA 3eMHON MOBEPXHOCTH, IpeICKa3aHUe
3eMJIETPACEHUI.

Texnonoazus: TUHUH SNEKTPOIEpeaad, TeHEpaTop MEPEMEHHOT0 TOKa, JIEeKTPOIABUTATENb, HHAYKINOHHAS TI€4b, pajxap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-meus, MpOeKIMOHHBIN anmapaT, BOJIOKOHHAS ONTHKA, COTHEYHAs OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE CPEJHEI'O OBHLIEIO
OBPA30OBAHUAA

OcBoenune yueOHOro npeamera «Pusnka» Ha ypoBHE cpeJHero odmero oopasoBanus (0a30BbIi ypOBEHb) JOKHO 00ECIEUUTh JOCTHKEHHUE
CIIEIYIOIINX JTNYHOCTHBIX, METAIPEMETHBIX M IIPEAMETHBIX 00Pa30BATEIIbHBIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JlmgHOCTHBIE pe3ynbTaThl OCBOCHUS ydeOHoro mpernmera «@u3mka» MODKHBI OTpakaTh T'OTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJCTBOBATECSI C(HOPMUPOBAHHON BHYTPEHHEH IO3MIMEIl JIMYHOCTH, CHCTEMOH IEHHOCTHBIX OPHEHTallUH, HO3UTHUBHBIX BHYTPEHHHX
yOeXAeHNH, COOTBETCTBYIOMINX TPAAUIMOHHBIM IIEHHOCTSIM POCCUIICKOro OOIIECTBA, paCHIMPEHNE KU3HEHHOTO OIBITA U OMbITA AESTENbHOCTH B
MpoLiecce peaan3alii OCHOBHBIX HAPaBIeHHN BOCITUTATENbHOM AEATENbHOCTH, B TOM YHCIIE B 4aCTH:

1) rpakaaHCKOro BOCIUTAHMS:

c(OpMHUPOBAHHOCTD rPaXKJAHCKOM MO3ULMU 00YUaIOIIErocsi KaK aKTHBHOT'O U OTBETCTBEHHOTO WICHA POCCHIICKOro 001IecTBa;

MIPUHATHE TPAIUIIMOHHBIX 00IIeUeNIOBeYeCKNX I'YMaHHCTHYECKIX U IeMOKPaTHIECKUX IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTEIFHOCTh B MHTEpecax IPakJaHCKOTO OOIIEeCTBa, y4acTBOBATh B CAMOYINIPABICHUH B 00pa30BaTeIbHON
OpraHu3allly;

YMEHHE B3aUMOJICHCTBOBATH C COMATBEHBIMU HHCTUTYTaMU B COOTBETCTBHUH C MX (QYHKIIMSAMH U Ha3HAUCHHEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON AEATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHS:

c(OPMHUPOBAHHOCTH POCCUIICKON TPaKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA,;

LEHHOCTHOE OTHOIIEHUE K TOCYAapPCTBEHHBIM CHUMBOJIAM, JOCTIDKEHUSIM POCCUHCKUX YUEHBIX B 00J1aCTH (DH3UKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS

c(OPMHIPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHIECKOTO ITOBE/ICHUS,;

CIIOCOOHOCTH OIIEHHBATh CUTYALMIO U IIPHHUMATh OCO3HAHHBIC PELICHHs, OPHEHTUPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B
TOM YHCIIE B JICSITENBHOCTH YUEHOTO;

OCO3HAHME JTUYHOTO BKJIAa B IOCTPOCHUE YCTOHINBOTO OYAyIIEro;

4) 3CTeTHYECKOro BOCUTAHMS:

JCTETUUECKOE OTHOIIEHHE K MUPY, BKIIIOYasl 3CTETHKY HAyTHOTO TBOPUECTBA, MIPUCYIIETO (PU3NIECKOH HAyKe;

5) Tpy/10BOr0 BOCHUTAHUS:

HHTEepeC K pasyinyHbIM cdepam npodeccHOHANBHOM AesTeNbHOCTH, B TOM YHCIIEe CBSI3aHHBIM C (DM3UKOI M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymiel MpodecCuu n peann3oBeIBaTh COOCTBECHHBIE KU3HEHHBIC TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTB K 00pa30BaHMIO M CaMOOOPa30BaHHUIO B 00JIACTH (PU3NKH Ha TIPOTSDKEHUN BCEH KU3HH;

6) IK0JIOrHYEeCKOr0 BOCHUTAHMSA:

c(hOpPMHPOBAHHOCTh FKOJIOTUUECKON KyJIBTYPHI, 0CO3HAHUE TTI00AIBHOTO XapaKTepa SKOIOTHIECKUX MpolIIeM;

MJIAHUPOBAHUE U OCYIIECTBICHNUE ACHCTBUI B OKpYXKalOIlel cpeie Ha OCHOBE 3HAaHUS 1IeNIeil yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIupeHne OIBITA ASSITEILHOCTH KOJIIOTHIECKOI HAIIpaBICHHOCTH HAa OCHOBE MMEIOIUXCS 3HAHUH 110 (DU3HKE;

7) HEHHOCTH HAYYHOrO MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (DU3HIECKOI HAYKH;

0CO3HaHME IEHHOCTH HAyYHOHU JESTEILHOCTH, TOTOBHOCTD B TIPOIeCCe H3YUSHUs (PU3NKH OCYHIECTBIAThH IPOCKTHYIO U HCCIIEOBATENIBCKYIO
JIeSTeNbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/ibHBbIEC YHMBepPCAIbHbIE YUeOHbIe 1eiicTBUS
BazoBble Jornyeckue 1eiicTBUA:
CaMOCTOSITENHHO (POPMYITHPOBATH U AKTYATH3HPOBATH IPOOIIEMY, pacCMaTPHBATH €€ BCECTOPOHHE;
ONpeNeNIATh LeNU eI TeNbHOCTH, 3a/1aBaTh IapaMeTphl U KPUTEPUU UX JOCTHXKCHUS;
BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMaTPUBAEMbIX (pU3NUECKUX SIBJICHUSX;
paspabatbIBaTh IUIaH peIIeHuUs MPoOJIeMbl C y4ETOM aHaIN3a HMEIOIINXCSI MaTepHAaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B ICSTENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU NTOCIIEICTBUI NESITENbHOCTH;
KOOPJWHHUPOBATH 1 BBINOTHATH PAOOTY B yCIOBUSX PEANbHOTO, BUPTYAIFHOTO M KOMOMHHPOBAHHOTO B3aMMOAEHCTBHS;
pa3BHUBaTh KPEATHBHOE MBIIIIEHHE NIPH PEIIEHIHN KH3HEHHBIX IPOOIEM.
BazoBble uccienoBarebcKkue 1eHCTBHS:
BJIAI€Th HAYIHOW TEPMHHOJIOTHEH, KINIOYEBBIMU ITOHATHAMH ¥ METOAAMH (PU3NIECKOH HAyKH;
BJIaJIeTh HABBIKAMH Y4YeOHO-MCCIIEIOBATEILCKOM M TNPOEKTHOM NesITeNbHOCTH B 007acTH (HM3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY HOMCKY METOZIOB PEelIeHHs 3a1a4 (PHU3HMIECKOTO COACPKAaHHs, IPUMEHEHHIO Pa3IMYHbIX METO/IOB [TO3HAHUS,
BJIaJ€Th BHUAAMH JEATEIBHOCTH IO IMOJYyYSHHIO HOBOTO 3HAHHUS, €r0 MHTEPIPeTalud, NMpeoOpa3soBaHUI0 W NMPUMEHEHHIO B PAa3IMYHBIX
y4eOHBIX CHTYaIHsAX, B TOM YUCJIE IIPH CO3JIaHUN Y4eOHBIX MPOEKTOB B 00JIACTH (DU3HKHY;
BBIIBIITH TIPUIMHHO-CIICCTBEHHBIE CBS3M M aKTYalM3HPOBATh 3a/1ady, BEIJBHTATh TUIOTE3y €€ pElIeHHs, HaXOAUTh apTyMEHTHI Ul
JIOKA3aTeNILCTBA CBOMX YTBEP KICHNUMH, 3a1aBaTh MapaMeTPhl ¥ KPUTEPUH PEIICHNS;
aHAIN3UPOBATH TTOYIEHHBIE B XO/I€ PEIICHHS 33/1a9 Pe3yIbTaThl, KpUTHIECKH OLEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE
B HOBBIX YCIIOBHSX;
CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 331a4i B 00pa30BaTEIbHON SSITEIBHOCTH, B TOM YHCIIE PU N3yYeHUH QU3UKH;
J1aBaTh OLICHKY HOBBIM CHUTYaLUsIM, OIICHUBATh IPUOOPETEHHBIIT OIIBIT;
YMETH NIEPEHOCUTL 3HAHUS 110 (bmm(e B ITPAKTUYECKYIO 001acTh KHU3BHCACATCIBHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JlacTeid;
BBIZIBUTATh HOBBIE UJIEH, IPEAIAraTh OPUTHHAIBHBIE IOAXO/IBI H PEIICHNS;
CTaBUTH NPOOIEMBI U 33a4H, JOITYCKAIONIHE aTbTePHATHBHEIC PEIICHUS.
Padora ¢ undopmanmueii:
BJIaJ€Th HABBIKAMH ITONy4YeHHs HHQOpMaruy (H3HIECKOTO COJEpKaHUs M3 MCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSITENHHO OCYIIECTBISTH
TIOUCK, aHAJIM3, CHCTEMaTH3aIMI0 ¥ HHTEPIPETANI0 MH)OPMAIIMHU PA3INIHBIX BHIOB U (GOPM MpEICTABICHUS,;
OLIEHUBATh JOCTOBEPHOCTH MH(POPMALIIH;



HCTIONB30BaTh CPEJICTBA MH(OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B pEIICHUM KOTHUTHUBHBIX, KOMMYHHKaTHUBHBIX H
OPTaHM3AIMOHHEIX 3alad C COONIOJEHHEM TpeOOBaHHN JPrOHOMHKH, TEXHHUKH OE30IIaCHOCTH, THTHEHBI, PecypcocOepeeHHs, NPaBOBBIX U
3THYECKHX HOPM, HOPM HH(OPMALMOHHOH O€301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOro COAepkaHUs B PAa3IMYHbIX opMaTax ¢ yuéToM Ha3Ha4eHMs MHGOPMALMU U 1IeJICBOH ayIMTOPHH, BHIOHPAs
ONTUMAIIbHYIO (POPMY NPEICTABICHUS ¥ BU3yaJIU3ALUH.

KoMMmyHHKaTHBHBIC YHHBepPCaIbHbIe Y4eOHbIe JelicTBUSA:

OCYIIECTBIISATH OOIIEHUE Ha YPOKaX (DM3UKU U BO BHE-YPOUHOH AEATEIHLHOCTH;

pacno3HaBaTh IPEIIIOCEUIKA KOH(IUKTHBIX CUTYaIlUi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3bIKOBBIX CPEACTB;

MOHUMATh U HCIOJI30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHUIYaTbHON paboThI;

BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX JEHCTBUI C ydETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKIOT0 WIEHA KOJUIEKTUBA;

MIPUHAMATh LETH COBMECTHOW MAESTENbHOCTH, OPTraHU30BBIBATH M KOOPAWHMPOBATH NEHCTBHA MO €€ MOCTIDKEHHIO: COCTaBIATh IUIaH
JICHCTBUIA, pacrpenensiTh POJIU ¢ y4ETOM MHEHUH y4aCTHHKOB, 00CYXIaTh PE3yIbTaThl COBMECTHON pabOTHI;

OIIEHNBATh Ka4eCTBO CBOETO BKJIAJ[a M Ka)KIOTO YIACTHHKA KOMAaHABI B 00K pe3ysIbTaT 1o pa3paboTaHHBIM KPHTEPHSIM;

IIpeJIaraTb HOBbIE IPOEKTHI, OLICHUBATh HJICH C IO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETHUECKOE IIOBEJCHHE B DPA3IMYHBIX CHTYAIUSAX, IPOSBIATH TBOPYECTBO M BOOOpaskeHHE, OBITh
MHUIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe yueOHbIe JeiicTBUS
Camoopranuszanus:
CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENBHYIO AEATENPHOCTh B 00JTACTH (DU3HMKM M aCTPOHOMMH, BBIIBISITH NMPOONEMBI, CTaBUTh H
(opMynmupoBaTh COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITEIFHO COCTAaBILATH IUIAH PEIICHHS PacyETHBIX M KayeCTBEHHBIX 3ajad, IUIaH BBITOJHEHHs MPAKTHYECKOH paboThl ¢ yd&roM
HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOSMOXKHOCTEH U NMPEATIOYTEHHUH;
JIaBaTh OLICHKY HOBBIM CHUTYaIlVsIM;
pacmupsATh paMK1 y4eOHOTo IpeaMeTa Ha OCHOBE JIMIHBIX IPEIIOYTCHUH;
Jie7aTh OCO3HAHHBIA BBIOOP, apIyMEHTHPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTS 3a PEICHUE;
OIICHUBATH PHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (HOPMHUPOBAHMIO W TIPOSBICHUIO 3PYAUIHMHA B 00macTH (U3MKH, MOCTOSHHO IOBBIIIATH CBOH 0OOpa3oBaTENbHBIA U
KyJIBTYPHBIH YPOBEHB.
CaMOKOHTPOIb, YMOIHOHANBHBII HHTEIEKT:
JIaBaTh OLICHKY HOBBIM CHUTYalLlWsIM, BHOCHTh KOPPEKTUBHI B AESITEINEHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJIIM;
BJIaJIeTh HaBBIKAMHU MO3HABATEIBHOHN Pe(IeKCHH KaK OCO3HAHHS COBEPLIAEMBIX JCHCTBHI M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YNIBTATOB U
OCHOBaHHI;
HCTIONB30BaTh MPUEMBI pe(hIeKCHH IS OIIEHKH CUTYallH, BEIOOPA BEPHOTO PEIICHHS;
YMETb OLEHUBATh PUCKH ¥ CBOEBPEMEHHO IPHHUMATh PEIICHHS 10 X CHIDKCHUIO;
MIPUHAMATh MOTHBBI M apTyMEHTHI IPYTHX IPH aHAIN3€ Pe3yIbTaTOB AESTENbHOCTH;
MIPUHAMATH Ce0s, TOHUMAsi CBOU HEOCTATKH U JOCTOUHCTBA;
MIPUHAMATh MOTHBBI M apTyMEHTHI IPYTHX IPH aHAIN3€ PE3yIbTaTOB ASSTEIbHOCTH;
NIpU3HABaTh CBOE IPABO M IPaBO JPYTUX Ha OIIHUOKH.
B mpomecce MOCTHXEHUS! JIMYHOCTHBIX PE3YJBTATOB OCBOSHHUS NPOTPaMMBI MO (HM3MKE Ul YPOBHS CpelHero oOImero oOpa3oBaHUS Y
00y4aroNMXcsl COBEPLICHCTBYETCS SMOLIMOHATIBHBII MHTEIUIEKT, MPEAINOoIaraoyi copMUpOBaHHOCTb:
CaMOCO3HAHNUS, BKIIOYAIONIETO CIIOCOOHOCTh NMOHMMAaTh CBOE SMONIMOHATHEHOE COCTOSHHE, BUJIETh HAIPABICHHS PAa3BUTHS COOCTBEHHOM
9MOIHOHAIBHOM Cepsl, OBITh YBEPEHHBIM B cebe;
CaMOpPETYJINPOBAHUS, BKIIOYAIONETO CAaMOKOHTPONIb, yMEHHE NPHHAMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIEHME, CIIOCOOHOCTD
aalITHPOBATHCS K SMOI[HOHAIBHBIM H3MEHEHHSM U MPOSIBIATH THOKOCTH, OBITh OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBALUH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHIO IeJM U YCIeXy, ONTHMH3M, HHUIHUATHBHOCTb, YMEHHUE JIeHCTBOBAThH
HCXOJIs U3 CBOMX BO3MOYKHOCTEH;
9MITIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMAaTh 3MOIMOHAIBHOE COCTOSHHE IPYTMX, YYUTHIBATH €ro NPH OCYLIECTBICHHH OOIICHUS,
CIOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHHIO;
COIMATBHBIX HABBIKOB, BKJIIOYAIOIINX CIHOCOOHOCTH BBICTPAaWBATh OTHOLICHHS C APYTHMH JIFOJbMH, 3a00THTBCS, NPOSIBISATH HMHTEPEC H
pa3periath KOH(IUKTHIL.

NPEJMETHBIE PE3YJIBTATBI

K xoH1y oOy4eHus B 10 kjacce nmpexMeTHble pe3yJbTaThl Ha 06a30BOM YPOBHE JODKHBI OTpakaTh C(POPMHUPOBAHHOCTH Y OOyHaroIIMXCs
YMEHUI:

JIEMOHCTPUPOBATH HA MPHMEPAX POJIb U MECTO GU3HUKH B ()OPMUPOBAHUU COBPEMEHHOH HAay4HOH KapTHHBI MUpA, B Pa3BUTUH COBPEMEHHOMI
TEXHUKU U TEXHOJIOTHH, B IPAKTHIECKON JeATeIbHOCTH JIO/IEH;

YUYMTBIBATh TPAHUIBI IPUMEHEHUs U3YYEHHBIX (PU3MYECKMX MOJEJeH: MaTepHalbHas TOUKa, MHEepIHalbHas CUCTEMa OTCYETa, aOCOIIOTHO
TBEPJOE TEINO, UICAIbHBIH Ta3, MOJENU CTPOCHHUS I'a30B, JKUIKOCTEH U TBEPABIX TeJl, TOUSUHBIH DJIEKTPUUECKHI 3aps NIPU PelleHHH (HU3UUECKUX
3aj1ay;

pacrno3HaBaTh (usMdeckue ABICHHUs (IPOLECCH) M OOBACHATH UX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJISPHO-KHHETHYECKOH TEOpHH
CTPOEHHMS BEIECTBA U HJIEKTPOAMHAMHKN: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHEHHOE JIBH)KEHHUE, CBOOOAHOE MajieHUe Tell, ABHKEHHE MO
OKPYXHOCTH, MHEpLHs, B3auMozelcTBre Ten, Juddys3us, OpOyHOBCKOE IBU)KCHHE, CTPOCHHE KUIKOCTEH M TBEPIBIX Tel, M3MEHEeHHe 00bEMa Tel
NpH HarpeBaHHWH (OXJaKAEHWH), TEIJIOBOE PaBHOBECHE, HCIApEHHe, KOHAEHCAlNUs, TJIaBlIeHHe, KPUCTAJUIN3AlUs, KUIIEHHe, BIaXKHOCTh BO3/yXa,
HOBBILIEHNE JABIEHUS Ta3a IIPU €r0 HarpEeBaHUU B 3aKPBITOM COCYZE, CBSA3b MEXKIY NapaMeTpaMM COCTOSHHMS Ta3a B M30MPOILIECCaX, NEKTPU3AIML
Tell, B3aUMOJIEHCTBHUE 3apsI0B;

OIICBIBATh MEXaHWYECKOE JBUIKEHHE, HCIOMb3ys (H3MUECKHe BEMMYMHBI: KOOPAUHATA, IyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca
Tela, CUIa, UMITYJIbC TeNa, KMHETHYecKas dHeprus, MOTeHIMalbHas JHeprus, MexaHuueckas paboTa, MEXaHHYECKas MOIIHOCTb; IPH ONHCAHHU
IPABUIBHO TPAKTOBATh (DM3UUECKHUI CMBICH HCIOJIb3yeMBbIX BEIMYMH, HX 0003HAUEHHs M €IUHHIBI, HAXOIUTH (HOPMYJIbI, CBA3BIBAIONINE NAHHYIO
(GU3NUECKYIO BEIMYUHY C IPYTUMHU BEJIMYNHAMUY;



OIUCHIBATh W3y4YEHHBIC TEIUIOBBIC CBOWMCTBA TET M TEIUIOBHIE SIBICHHUS, HCIONB3YS (DM3MYECKHE BEIMYMHBL JaBJIE€HHE Ta3a, TeMIepaTypa,
CpenmHssl KHHeTH4YecKas YHEPIHsl XaOTHYECKOTO JBIKEHMSI MOJIEKYJI, CPEAHEKBAaApaTHIHASI CKOPOCTh MOJIEKYJI, KOJMYECTBO TCIIOTHI, BHYTPEHHSI
SHeprus, pabora rasa, Ko3(pQUUMEHT IOJE3HOro NEHCTBUS TEIUIOBOrO IBUraTels; HPH ONMCAHMU IIPABHIBHO TPAKTOBaTh (PU3MHECKUH CMBICI
HCHOJIb3YEMbIX BEJIMYMH, HX 0003HAUYCHUS M €MHMIIbI, HAXOAUTb (HOPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PM3MYECKYIO BEJIMYMHY C APYTHMH BEIUYHHAM,;

OIMCHIBATh M3YYCHHbBIC JICKTPUUECKHE CBOWCTBA BEIIECTBA M JICKTPUYECKUE SIBICHUS (TIPOLECCHI), UCHONIB3YS (U3NUECKHE BEIMYUHBI:
MEKTPUUECKUN 3apsf, MEKTPHUECKOe MoJe, HANPsHKEHHOCTD MOJIA, MOTEHIMAN, Pa3HOCTh MOTEHIMAIOB; MPH OMUCAHMU IMIPAaBHIBHO TPAaKTOBATh
(GM3UIeCKUH CMBICI HCIOJIB3yEMBIX BEIHYNH, UX 0003HAUCHMS ¥ €ANHHUIIBL, YKa3bIBaTh (hOPMYJIBI, CBI3BIBAIOIINE JAHHYIO (QU3HMUECKYIO BEIMUUHY C
JPYTHMH BeJIMYHHAMU;

aHAM3UPOBaTh (PU3UYCCKHE MPOIECCHI U SIBIICHUS, UCTIONB3Ys (PH3HMYCCKUEC 3aKOHBI U MPUHIIMIBL 3aKOH BceMHpHOTO Tsiroterus, I, 11 u 111
3aKkoHBI HBI0TOHA, 3aKOH COXpaHCHUSI MEXaHUIECKOH SHEeprHH, 3aKOH COXPaHEHUS HMITYJIbCa, IPUHIUIT CYIEPIIO3HIN CHII, IPHHIUI PAaBHOIIPABHS
WHEPLUUANbHBIX CHUCTEM OTCUETa, MOJIEKYISPHO-KMHETHUECKYI0 TEOPHIO CTPOEHHs BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b CpeAHEl KMHETHYIEeCKOi
SHEPTUH TETIIOBOTO ABMXKEHUS] MOJIEKYT ¢ aOCOIIOTHOH TeMIepaTypoi, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUS HIIEKTPUUECKOT0 3apsija,
3akoH Kynona, mpu 3ToM pa3nuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €TO MAaTeMaTH4eCKOe BBIPAKEHHE M YCIOBUS (TpaHHLBL, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IIPHHIMIBI JACHCTBHS MalIMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iIM4aTh YCIOBHA HX O€30I1aCHOTO
HCTIOIb30BAHMS B TOBCETHEBHOM )KU3HH;

BBIMOJTHATE 3KCIEPUMEHTHI 10 MCCIISIOBAaHNI0 (pU3HUECKUX SIBICHUH M IPOIECCOB C MCIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHHH,
mpu 3ToM (opMyIHpoBaTh HpoOiIeMy/3afady M THUIIOTe3y Y4eOHOTro SKCHEepHMEHTa, COOMpaTh YCTAHOBKY W3 IPEIIOKEHHOTO 000pyIOBaHUS,
MIPOBOJIUTH OIBIT U (POPMYJIHPOBATH BBHIBOJIBI;

OCYIIECTBIIATh NpPSIMbIE M KOCBEHHbIE H3MEPEHHUs (PU3NUECKUX BEIMYUH, MPU 3TOM BBIOMpPATh ONTHMAIbHBIA CIIOCOO H3MEPEHHS U
HCTIOIb30BATh U3BECTHBIE METO/IbI OIIEHKH MOTPEMIHOCTEH U3MEpEeHHUH;

HCCIIEI0BAaTh 3aBUCHMOCTH MEXAy (QU3HUECKMMU BEIHMYMHAMU C HCHONb30BaHMEM TIPSIMBIX HM3MEPEHHH, MPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DMKCHPOBAaTh Pe3yJIbTaThl MONYYEHHOH 3aBHCHMOCTH (HM3MYECKMX BEIWYMH B BHAE TaOiWI M TrpaduKkoB, IenaTb BBIBOABI II0
pe3yJIbTaTaM HCCIIEIOBaHS,

co0iroiaTh MmpaBuiIa 0€30MacHOTo TPYAa IPH IPOBEJCHUN HCCISJOBAaHNH B paMKax yueOHOTO IKCIIEPHMEHTa, YaeOHO-HCCIeJOBaTeILCKOH 1
MIPOEKTHOM JIESITEIBHOCTH C UCIIOIb30BaHHEM N3MEPUTEIbHBIX YCTPOMCTB U 1a00paTopHOro 000pyIOBaHNS;

pemrath pacyETHBIEC 337a4u C SBHO 33JIaHHON (DM3HUYECKON MOMEINBIO, UCTIONb3Ys (DH3UYECKHe 3aKOHBI M MPHUHIIUIBEI, Ha OCHOBE aHAIIN3a
YCIOBHS 33Jaudl BBIOMpaTh (PU3MYECKYI0 MOJENb, BBIICTATh (PU3MUECKHE BEIMYMHBI U (OPMYNBI, HEOOXOAUMBIE IS €€ PEeIIeHus], MPOBOJUTH
pacdéTHI U OIEHUBATh PEATFHOCTH MTOIYUYSCHHOTO 3HAUCHUS (PU3HMIECKOI BETMUHMHBI;

pelraTh KauecTBEHHBIE 3aJadl: BBICTPAUBATH JIOTHUECKH HEMPOTHBOPEUUBYIO IEMOYKY PACCYKACHHH C OMOpPOH Ha M3y4EHHBIE 3aKOHEI,
3aKOHOMEPHOCTH U (hPU3MUYECKUE SIBICHYS,

UCTIONIb30BaTh IIPH  PELICHHM YYeOHBIX 3ahad COBPEMEHHbIE HMH()OPMALMOHHBIE TEXHOJOTHMH M IIOMCKA, CTPYKTYPHPOBAHUS,
HHTEpIpEeTaluy ¥ TPeICTaBlIeHHs Y4eOHOH M HaydHO-NONYJSIPHOH HWHGOpPMalWW, IMOJIYYSHHOH W3 pPAa3IMYHBIX HCTOYHHKOB, KPHUTHYECKU
aHAIN3UPOBATH ITOJYJaeMyI0 HH(OPMALHIO;

MIPUBOAUTH MPHMEPHI BKIAJa POCCHHCKHX M 3apyOeKHBIX yUEHBIX-(DM3HKOB B Pa3BHTHE HAayKu, OOBSACHEHHE INIPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

WCTIOJIb30BATh TEOPETHUYECKUE 3HAHUS 110 (PHU3HKE B MOBCEAHEBHO JKU3HU I o0ecieueHus: 0e30MacHOCTH MpH 00palieHny ¢ mpudopaMu 1
TEeXHUYIECKIMH yCTPOHCTBAMH, AT COXPAHEHHS 340POBbSI U COOJIIOICHHUSI HOPM SKOJOTHYECKOTO TTOBEACHUS B OKpY’KAIoIIeH cpeze;

paboTaTh B TpyHNIe C BBINONHEHHEM pa3UYHBIX COLMAIBHBIX pPOJICH, IIaHUPOBaTh pPabOTy TPYMNIBI, PAHOHAIBGHO PpacHpenelsTh
00513aHHOCTH U ITAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIMsAX, aieKBaTHO OI[EHMBATh BKJIAJ KXKIOTO U3 YYaCTHHKOB I'PYIIIEI B pEIICHHE
paccMaTpuBaeMO POOIEMEL.

K xoniy obyuenust B 11 ki1acce mpeaMeTHbIe pe3yibTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTb Y OOYJAIOIIUXCS
YMEHUI:

JEMOHCTPUPOBATh Ha MPHUMEpax poilb © MeCTO (GU3NKH B (JOPMUPOBAHNU COBPEMEHHOI HAyYHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON
TEXHHUKH U TEXHOJIOTHH, B IPAKTHYECKOHN eI TEIBHOCTH JIFO/IEH, IEJIOCTHOCTD ¥ €ANHCTBO (DPHU3MUECKON KapTHHBI MUPA;

YYUTHIBATh TPAHUINBI MPUMEHEHHUS] U3yUEHHBIX (M3MYECKUX MOJEJeH: TOUSUHBIH EKTPUIECKHi 3apsf, Jyd CBETa, TOUSUHBIH MCTOYHUK
CBeTa, siiepHasl MOJIeTb aTOMa, HyKJIOHHAs! MOJIETh aTOMHOTO SIAPA TIPH PeIIeHUH (U3HIECKHIX 3a1ad;

pacnio3HaBaTh (U3MYECKHe sBIEHHs (TPOLECCH) M OOBICHATH WX Ha OCHOBE 3aKOHOB OJIEKTPOJMHAMHKM W KBAaHTOBOW (DM3HKH:
NIEKTPUYECKasi MMPOBOJANMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE IEHCTBHS TOKA, B3aMMOJAEIHCTBHE MAarHHUTOB, JJIEKTPOMAarHUTHAs
WHIYKIMS, TeHCTBHE MAarHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM M JIBYDKYIIUHCS 3apsijl, 3J€KTPOMAarHUTHBIE KOJeOaHUsl U BOJHEL, MPSIMOJINHEHHOE
pacnpocTpaHeHHe CBeTa, OTPaKEeHHe, INpejoMiieHne, HHTepdepeHnus, Tudpakiys U MOJISIpU3aLus CBETa, TUCHepCcHs CBeTa, (OTOAIEKTPUUSCKHH
apdexr (poTorddekr), CBEeTOBOE aBlICHWE, BO3HHUKHOBEHHE JIMHEHUYATOTO CHEKTpa aToMa BOJIOPOIA, CCTECTBEHHAs M HCKYCCTBEHHAs
PaaHOaKTHBHOCTE;

OTIMCHIBAaTh N3yIEHHbBIE CBOMCTBA BEIECTBA (3IEKTPHUECKUE, MATHUTHBIE, ONTHYECKHE, TIEKTPHIECKYIO IPOBOJIUMOCTD PA3IIMIHBIX CPeNl) U
NIEKTPOMATHUTHBIE SBIEHHS (TIPOIECCHI), UCIONB3YsI (PU3NUECKHEe BEIMYMHBI: IJIEKTPHUESCKUH 3apsf, CHia TOKa, 3JIEKTPHYECKOe HaIpshKEHHE,
NIEKTPUYECKOE COIPOTHBIIEHHE, PA3HOCTh MOTEHINAJIOB, dJIEKTPOABIKYIIAsl cuiia, paboTa TOKa, HHAYKIMS MarHUTHOTO IOJIsL, cuiia AMIepa, cuia
JlopeHna, MHIYKTHBHOCTD KATYIIKH, SHEPTHUs 3JIEKTPUYECKOT0 W MAarHUTHOTO MOJIEH, MepHoJ U 4acToTa KojeOaHWH B KoieOaTelbHOM KOHTYpE,
3aps M CHJIa TOKAa B MPOIECCe TAPMOHMYECKHX JIEKTPOMAarHUTHBIX KoeOaHuil, pOKyCHOE pacCTOSIHUE M ONTHYECKas CHIA JIMH3BI, IIPH ONHCaHUU
MPaBWJIBHO TPAKTOBAaTh (PU3UUECKUIT CMBICIT MCHONB3yEeMBIX BEIUYMH, UX 0003HAYCHHS M €IUHUIIBI, YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(GI3UIECKYIO BEMUUHY C APYTUMH BETHINHAMI,

OIIMCHIBATh M3yYEHHBIE KBAHTOBBIC SBICHMS M MPOLECCHI, UCTIONB3Ys (PU3MUECKHE BEIMYHHBI CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4aCTOTA CBETA, SHEPTHUsI U UMITYJIbC (POTOHA, IEPHOJ MOTypacIana, SHEPTUs CBSI3M aTOMHBIX sep, IPH ONUCAHWU IPABUIFHO TPaKTOBAaTh
(bI3UIeCKU CMBICIT HCIONB3yEMBIX BETHINH, UX 0003HAYEHHS ¥ €AWHHUIIBI, YKA3hIBaTh ()OPMYIIBI, CBSI3BIBAIOINNE JAHHYIO (PH3NYECKYIO BEINIHHY C
JAPYruMH BE€JIMUUHAMU, BBIYUCIIATH 3HAYCHUE (1)?13”'-ICCKOI\;I BCJIMYHHBI,

aHaJIM3upoBaTh (bl/l3I/lL[eCKI/le IIPOLECCHI U SABJICHUS, UCIIOJIb3YS (I)I/ISI/I'-IBCKI/IC 3aKOHbI U NMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI ITOCJIEA0BATCIIBHOTO
U TapajyIeIbHOr0 COEAMHEHUs NPOBOJHHUKOB, 3akoH Jxoyns—JleHna, 3akOH JJIEKTPOMAarHUTHOM MHAYKLHH, 3aKOH IPSMOJIMHEHHOTO
pacnpocTpaHeHHUs CBeTa, 3aKOHBI OTPAXKEHHsI CBETa, 3aKOHBI NMPEJIOMJICHHsI CBETa, ypaBHeHUe DHHIITeiHa i (poTodddexTa, 3aKOH COXpaHSHHUs
9HEPIHH, 3aKOH COXPAHEHMS UMITYJIbCa, 3aKOH COXPAHEHUs 3IEKTPUIECKOTO 3apsiia, 3aKOH COXPAHEHUsI MacCOBOTO UHCNA, ITOCTYNaThl bopa, 3akoH
PaaMOaKTHBHOTO pPAaclajfa, MPH STOM pPa3IndaTh CIOBECHYIO (OPMYNIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BHIPAXEHHE W YCIOBHS (TPAHHIHL,
001aCTH) IPUMEHUMOCTH;

OTIpEAENATh HAalPaBJICHUE BEKTOPA MHAYKINK MarHUTHOTO TI0JIsI IPOBOJHUKA C TOKOM, CHJIBI Amriepa u cutsl JlopeHna;

CTPOUTD M ONHCHIBATH N300paKeHNUE, CO3/[aBaeMOe IIOCKAM 3€PKaIoM, TOHKOH JIMH30H;



BBIMOJHATE 3KCIEPUMEHTHI 110 HCCIJICIOBAHUIO (PU3UUECKUX SIBICHUH U NIPOLECCOB C HMCIOJIB30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPCHHIA:
npu 3ToM (opMynHpoBaTh HpoOieMy/3afady M TUIIOTe3y Y4eOHOTrO HSKCHEpPHMEHTa, COOMpaTh YCTAHOBKY W3 IPEATIOKEHHOTO O000pYyIOBaHUS,
MPOBOAUTH OIBIT H (OPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh HPSIMBIE M KOCBEHHBIC M3MEPeHUs (U3MYECKUX BEJIMYMH, IPU 3TOM BBIOMPATh ONTHMAIBHBIH CIIOCOO H3MEpEHHs U
HCTIOIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEpEHHH;

UCCIIEJOBAaTh 3aBUCUMOCTH (DM3MYECKHX BEJIMYUH C MCIOJIB30BAHHEM IPAMbBIX H3MEPEHHWi: HPH 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY,
(UKCHPOBATh Pe3ybTaThl IMONYYSHHOH 3aBHCHMOCTH (HM3WYECKHX BEIMYMH B BHAE TaONHI M TpadUKOB, NeIaTh BHIBOABI IO pe3yibTaTaM
HCCIIeI0BaHMUS;

co0iroaTh MpaBmiIa 0€30MacHOTO TPYAa NPH IIPOBEJCHUN HCCISJOBAaHNH B paMKax y4eOHOTO IKCIIEPHMEHTa, YaeOHO-HCCIIeJOBaTeILCKOH 1
MIPOEKTHOH JIESITEIFHOCTH C UCTIOIb30BaHIEM N3MEPHUTEIBHBIX YCTPOICTB 1 1a00paTOPHOTO 000PYHOBAHHUS;

pelrath pacy€THbBIE 3a7aud C SBHO 33JaHHON (DM3MYECKON MOJEINbIO, UCTIONb3Ys (hH3UYECKHEe 3aKOHBI M MPHUHIIUIIBI, Ha OCHOBE aHAIIN3a
YCIIOBHS 3a/laud BBIOMPATh (HU3NUECKYIO MOAEINb, BBLICHATh (DU3MYECKHE BEIMYMHBI M (OPMYJbI, HEOOXOIUMbIEe I €€ PEeIleHHs, MPOBOAUTH
pacdéThI U OLIEHUBATh PEATFHOCTD MOTYUYEHHOTO 3HAUeHUs (GU3MUECKOI BETHUHHBI;

pelnaTh KauecTBEHHbIE 3aJaul: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUUBYIO IEMOYKY PACCYKACHHI C OMOpPOH Ha M3YUEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (hPU3MUIECKUE SIBICHS;

UCTIONB30BaTh IIPH PEUIEHHM YYeOHBIX 3a7ad COBpPEMEHHBIE HMH(OPMAIIOHHBIE TEXHOJOTHMH M IIOMCKA, CTPYKTYPHPOBAHUS,
HHTEpIpEeTalny ¥ TIPeACTaBIeHHs Y4eOHOH M HayJIHO-NOMYJSIpHOH WH(GOpPManuW, IOTYYCHHOH M3 pPa3IWYHBIX HCTOYHHUKOB, KPHTHIECKH
aHAIN3UPOBATH ITOyIaeMyI0 HH(POPMALHIO;

O0O0BACHATh MPHUHIMIIBI JEHCTBUSI MAIIMH, TPHOOPOB M TEXHHUECKUX YCTPOMCTB, pa3iH4aTh yCIOBUS MX O€30MACHOTO HCHONB30BAaHUS B
MMOBCEIHEBHOM JKH3HH,

MIPUBOAUTE MPUMEPHI BKJIAAA POCCUICKUX U 3apYOEXHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOLIEro
MHpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHUI;

HCTIOB30BaTh TEOPETHIECKHE 3HAHUS 110 (pH3MKe B HOBCEAHEBHOM JKU3HM T oOecriedeHns 0€30MacHOCTH MpU 00palieHnH ¢ IpHOopaMu 1
TEeXHHYIECKHMH yCTPONUCTBAMH, JJISI COXPAHEHHS 340POBbs U COOJIFOICHUSI HOPM SKOJOTHUECKOTO ITIOBEACHHUS B OKPYXKaIOIIeH cpere;

paboTaTh B TpyHIE C BBINOJIHCHHEM pa3IMYHBIX COLMAJBHBIX pOJIEH, IUIaHUPOBAaTh pabOTy TpPYINbI, PalMOHAIBHO PAaCIpeneiiaTh
00513aHHOCTH Y ITAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMAX, aieKBaTHO OI[EHMBATh BKJIAJ KXKIOTO U3 YYaCTHUKOB I'PYIIIEI B peIICHHE
paccMatpuBaeMoil MPOOIEMBL.



TEMATHYECKOE INTAHUPOBAHUME
10 KITACC

HanmenoBanue Pa3aciioB U TCM

KoanuecTBo yacos

OnekTpoHHbIe (IIU(POBBIE)

Nen/n MPOTPaMMEI Bcero KortporbHbie IlpakTiraeckue 00pa3oBaTeNIbHBIC PECYPCHI
paboTsl paboTsl
Paznmen 1. ®U3UKA U METOJJbI HAYUHOI'O [TO3HAHUA
11 ® 2 bubmuoreka [TOK
. W3UKa ¥ METOJIbl HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazueny 2
Pazpnen 2. MEXAHUKA
bubaroreka [TOK
2.1 Kunemaruia 5 https://m.edso0.ru/7f41bf72
bubanorexa [JOK
22 Husamuia ! https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
2.3 3aKOHBI COXPAaHEHHUSI B MEXaHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro mo paznmery 18
Paznen 3. MOJIEKYJISIPHASL ®U3MKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1 bubanorexa [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubarorexa [TOK
3.2 OCHOBEI TepMOHAMHICH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUSI BELLIECTBA. 5 bubarorexa [TOK
) DazoBbIe MEPEX0/Ibl https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. QJIEKTPOAMHAMUMKA
bubanorexa [JOK
4.1 I7eKTpoCTaTHKA 10 ! https://m.edsoo.ru/7f41bf72
42 ITocrostHHEIN nekTpudeckuil Tok. Toku B 12 1 bubanorexa [JOK
' pa3MyuHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 3



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

11 KJTACC

Ne

KomnuectBo yacos

DnekTpoHHbIe (U(POBBIC) 00pa30BATEIBEHBIC

w/ HaumMeHnoBaHue pa3esioB U TEM IPOrPaMMBI Beero KourtponbHsie [pakTHueckue pecypesi
paboTsl paboTsl
Pazgen 1. DJIEKTPOAMMHAMUKA
1 DJIeKTpOTHHAMHUKA 12 1 2 bub6nuoreka ITOK https://m.edsoo.ru/7f41¢c97¢c
2 Konebanus u BOJHBI 15 1 1 bub6muoreka IIOK https://m.edsoo.ru/7f41c97c
3 Onrrka 18 1 3 bub6nuoreka ITOK https://m.edsoo.ru/7f41¢c97¢c
4.1 KBanToBas ¢usmka 17 1 3 bubnunoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 O06o01matolee MOBTOPSHHE 6 1 bubmoteka ITOK https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 9



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uugposeie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKanecKHe W3yueHHS  0GPA3OBATETbHBIE
padoThI padoTbI pecypebi
®usnka — Hayka o npupoje. Hayunsie bubnmoreka [JOK
1 1 .
METO/Ibl TO3HAHUS OKPYKAIOLIETr0 MUpa https://m.edsoo.ru/ff0c32e2
2 cospemenmoft nayamoft xapra, p. ) utmiorera LIOK
P , Hayd P 'pa, https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOH AESITEIbHOCTH JII0IEH
Mexanuueckoe 1BuxkeHue. OTHOCUTEIbHOCTD
3 MexaHu4ecKoro Asmxenus. [lepememnienue 1 bubimorera LIOK
: ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
4 PaBHOMEpPHOE IPAMOJIMHEHOE IBUKEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE TPSIMOJIMHENHOE 1 bub6nuorexa [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe mageHne. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MaEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe asmxenue. J[BrmkeHune bubmuorexa [JOK
7 . 1 .
MaTepUaAJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IT r .
8 Mncpuansnsic cncrewst otcsera. Tepesi ) Bu6miorera LIOK
pit - HeP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
g | o Com. e ey | B LOK
’ POH 3; a https://m.edsoo.ru/ffOc3be8
MaTepUalbHOU TOUKU
10 Tperunii 3akoH Hpr0TOHA [71s1 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKkoH BCEMUPHOTO TsroreHus. Cuna 1 bubmuorexa [JOK
TsbKecTH. [lepBast kocMHUYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 https://m.edsoo.ru/ffoc3e18
13 Cwuia tpenust. Koaddunment tpenus. Cuiia 1 bubnuoreka [JOK

COIIPOTUBJICHUS IMPU ABUXKXCHUH TCJIA B

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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KHUAKOCTHU UJIN Ia3€

14

15

[TocTymartensHOE U BpaIlaTeIbHOS JIBIKCHUE
a0COIOTHO TBEPIOTO Tella. MOMEHT CHIIBI.
[Tnedo cuitbl. Y CiioBHs paBHOBECHSI TBEPAOTO
Tena

HNMnynbsc MaTepualbHONW TOUYKHU, CUCTEMBI
MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aKoH
COXpaHEHHUs UMITyJbca. PeakTuBHOE
JBUKCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

17

PaGora u mourHOCTh cuibl. Kunetnueckas
sHeprusi MatepuanbHOl Touku. Teopema 00
M3MEHEHUU KUHETUUECKOW SHEPT U

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEprus ynpyro aehopMupoBaHHON
npykuHbl. [loTeHnManbHas sHeprus Tena
BOJIM3M IOBEPXHOCTH 3eMJIIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHMaabHBIE U HENOTEHIIMAIBHBIE CUIIBL.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSs
MEXaHUYECKON YHEPTUu

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

19

20

21

Jlaboparopnas padora «MccaenoBanue
CBSI3U PadoThl CWIbI C U3MEHEHUEM
MeXaHM4YeCKOI JHePruM TeJia Ha MpuMepe
PACTHIKEHUS PE3UHOBOI'0 KI'YTa»

KonTtpoabHnas padora o reme
«Kunemartuka. lunamuka. 3aKoHbI
COXpaHEeHMs B MeXaHHKe»
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswkenue. Auddysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U B3aUMOJCHCTBUS
YacTull BeuiecTra. Moenu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosinHast ABorazipo



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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TennoBoe paBHOBecue. TemnepaTtypa u eé

24 1
n3mepenue. [lkana remneparyp Llenbcus
o5 Wneanpnsiii raz3 B MKT. OcHOoBHOE 1 bubmuorexka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIepaTypa Kak Mepa cpemHei Bu6morexa LIOK
26 KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI. 1 _
. https://m.edsoo.ru/ffOc511e
VYpasnenue Menaeneesa-Knanelipona
27 3akoH JlambToHA. ['a30BbIC 3aKOHBI 1
Jlaboparopnas pabora «HcciaenoBanue
28 3aBHCHMOCTH MEKIy MapaMeTpamMu 1
COCTOSIHMSI Pa3pPeKeHHOr0 ra3a
29 H3onponeccel B UACATBHOM ra3e U uxX 1 bubnuoreka [IOK
rpadguyecKoe NpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOAMHAMUYECKOM
30 CHCTEMBI B CTIOCOOBI €€ N3MECHCHUS. 1 bubmuorexa [JOK
KonuuaectBo Temnotel u pabota. BHyTpeHHsas https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO MJI€aJIbHOTO Ta3a
bu6mmoreka [IOK
31 Buppt Tennonepenain 1 https://m.edsoo.ru/ff0c5c36
p | b Brmorera 10K
. p peaae. https://m.edsoo.ru/ff0c5c36
AnmabaTtHbIii poriecc
[IepBeIil 3aKOH TEPMOAMHAMUKHU U €TI0 bu6mmoreka [IOK
33 1 _
IIPUMEHEHHE K U30MpoleccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh MporieccoB B MpUPOIE. 1 bubmuorexa [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicteus u KI1J TrermoBoit 1 bubnmnoreka [JOK
MaIllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/] 1
37 DKOJOTHYECKHe MPOOIEMbI TeTNIOIHEPTeTUKH 1
38 O6o6maromuit ypok «MomnekymsipHas 1 bubmuorexa [JOK
¢buzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
39 5134}31[::«“;?’;22 %);:nr:c?ngmm 1 Eubmioreka LOK
yJp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3oBanre U KOHICHCAITHS. 1 bu6mmorexa [{OK



https://m.edsoo.ru/ff0c4fde
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Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS U OTHOCHUTENLHAS BIIAXKHOCTD

bubmuoreka [JOK

4 Bo3ayxa. Haceliennslii map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
amop¢Hble Tera. AHU30TPOIUS CBOMCTB bubnmoreka [JOK
42 :
KpUCTAIUIOB. JKHIKME KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u kpuctayuM3auus. Y geibHas bubnnoreka [JOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 VYpaBHeHME TEIII0BOTrO OanaHca https://m.edsoo.ru/ff0c6820
DnekTpu3zanus Ten. JIeKTPUUECKUH 3apsi. bubnnoreka [JOK
45 :
JIBa BHJ1a SIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ffOc6bcc
[IpoBogHMKY, TUINEKTPUKH U
46 H(I)DJI HOBom;IfKI/I 3aK§H COXpaHEHUs Bubmmorexa LIOK
yrp ) P https://m.edsoo.ru/ffOc6bcc
INEKTPUUYECKOTO 3apsia
Bsaumonericteue 3apsnoB. 3akoH Kynona. bubnnorexa [JOK
47 o . :
To4YeyHBIi 2JIEKTPUYECKHUN 3apsij https://m.edsoo.ru/ffOc6ced
Ha €HHOCTB JJIe €CKOI0 I10JIS.
48 II Egﬂlme: c;r BHOZHKTlf;I :neII(cTr I/I‘?C(?I(;{I/IX bubmorexa [IOK
purn yrep u.. P https://m.edsoo.ru/ff0c6df2
nosier. JIuaum HanpsKEHHOCTH
49 Pabota cuit sieKkTpocTaTHuecKoro moJisi. bubnunoreka [JOK
Ilorennuain. Pa3HocTh MOTEHIIMAIOB https://m.edsoo.ru/ffOc6f00
IT
50 onexrpocramicckon nose, BuGmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTb
.. bu6mmorexa [JOK
51 Jexrpoéuiocts. Kowencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIOCKOT0 KOHJEHCATOPA. bubmuorexa [JOK
52 _
DHeprusi 3aps>KeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Jladoparopnas padora ""U3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMI NElCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO armapara,

CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMIIEHUE YIEKTPOIIpUOOpPOB
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DIJIEKTPUUYECKUH TOK, YCIOBUS €TI0
cymectBoBanusl. [locrosunsiii Tok. Cuiia

o5 toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa 1t yyacTka Lenu
[locnenoBarenbHOE, NapauIEabHOE,

56 CMEIIIaHHOE COEAMHEHNE TPOBOHUKOB. bubmmorexa [IOK
JlabopaTopnasi pabora «3y4enue https://m.edsoo.ru/ff0c74f0
CMENIAHHOT0 COeJUHEHHSI Pe3UCTOPOB»

57 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 715 TOJTHOM (3aMKHYTOM)

ANeKTpuuecKon uenu. Koporkoe 3ambIkaHueE.

58 Jlaboparopnas padora «U3mepenue IC Eggsj?ﬁr?]fcizgrou/&mc?aeo
HCTOYHUKA TOKA M €r0 BHYTPEHHEr0 ' '
CONMPOTHUBJIECHHUSD)

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX

59 METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJJIOB OT TEMIEPATYPHI.

CBepXIpoBOAUMOCTh

60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

61 npm};eclfHas[ npoBoaumocTs. CBolicTBa p—N- BH6J?HOTeKa HOK
nepexoaa. IloaynpoBogHIKOBBIE TPHOOPHI hitps://m.edsoo.ru/ff0cBAae
DIIEKTPUUYECKHUI TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK
DIEKTPONUTHYECKAS JUCCOLIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3

63 22;‘;?1‘3‘;?2“““ TOK B Tasax. 3 BuGmorexa IJOK

JHHBIN 1 HECAMOCTOSTEITbHBII
paspst, Mo, Thnasma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX

64 npaKTqucxoe HpI/II)MeHSHI/IC.}i_IpI;BI/IHa Eubmioreka LOK
TOXHIKH Ge30MACHOCTH https://m.edsoo.ru/ffOc86fc

65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) Eubmiorexa LIOK

https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KonTpoasHnas pabora no reme

66 «QuaexrpocraTuka. [locrosiHHBIN 1 bubnuoreka [IOK
3JIeKTpUYecKkuil TOK. TOKH B pa3In4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PesepBHblit ypok. KonTponbhas paboTa mo 1 bub6nuoreka [IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O000MIIarONIHMil YPOK 110 1 bubnnoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo yacoB

Ne T Hdara DJIeKTpOHHBIe NU(POBLIE
n/n eMa ypoxa Bcero Konrpoasurie IIpakTnyeckue H3y4YeHUs o0pa3oBaTe/bHBIC PeCypchl
padoTHhI
padoThI
Bgo M UHC X M0 TEXHHUKE
1 6:3ol1[1};I)cIII;IoIzI;HTp1\Z§1THHTIII{oeT H)E)IJ{'IIE Nunykuys 1 Bubnorexa HOK
’ ’ https://m.edsoo.ru/ff0c9778
MarHMTHOTO MOJIS.
2 Cuna Ammepa. 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c98fe
3 Cuna Jlopenua. 1 bu6nuorexa [IOK
https://m.edsoo.ru/ffOc98fe
Jladoparopnasi padora Ne 1 «Hab6monenue bubnmnoreka HOK
4 9 1 1 :
JNEWCTBUS MAarHUTHOTIO IIOJIST HA TOK) https://m.edsoo.ru/ffOc9acO
5 MarauTHble CBOICTBA BEIIECTBA. 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9df4
6 O6o0marwmuii ypok no reme «CrairoHapHoe 1
MarHMTHOE TI0JIE»
7 SIBneHue 3IIEKTPOMAarHUTHON UHAYKLIMS. 1 bubnmnorexka HOK
MarauTHBIN TOTOK. https://m.edsoo.ru/ffOcal50
3 [TpaBusio Jlenia. 3akoH 3JI€KTPOMarHUTHOM 1 bu6nuoreka [IOK
15030107 9117078 https://m.edsoo.ru/ff0ca600
JlabopaTopnasi padora Ne 2 «M3y4yenue
9 SIBJICHHSI DJIEKTPOMArHUTHOW MHTYKIITUH 1 1
Wucrpykuus Ne 076
10 SIBnenne caMmomHAYKIIMU. HAYKTHBHOCTD. 1 bu6nuoreka [IOK
OHeprus MarHUTHOTO MOJ. § https://m.edsoo.ru/ffOcab82
11 [ToBTOpUTENBEHO — 0600IIAIOIINI YPOK IO TEME 1 bu6muoreka [JOK
«OCHOBBI JIEKTPOTUHAMUKHI https://m.edsoo.ru/ff0cad58
12 KonTposbnas padora Ne 1 «OcHOBBI 1 1 bubmmoreka [JOK
JIIEKTPOAUHAMHUKNY https://m.edsoo.ru/ffOcaf06
13 CBo0OoHbBIE KOJIEOaHUA. 1
I'apmonunueckue xkonedanus. JlaGoparopuas
1 padora Ne 3 «OnpeneneHre yCKOpeHUs . . Bu6muorexa LIOK

CBOGOI[HOFO naacCHus Mpu NOMOIIH MadTHHUKA»

https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15 3aryxarolye U BEIHYK/ICHHBIE KOJIeOaHuHsI. 1 bubnmoreka [JOK
Pe3onanc. https://m.edsoo.ru/ffOch9c4
16 CBOOOIHBIC AEKTPOMArHUTHBIC KOIeOaHUsI. 1 bubnmoreka [JOK
https://m.edsoo.ru/ffOcbb86
17 ["apMoHMYECKUE 3TIEKTPOMAarHUTHBIE KOJIeOaHUs 1 bubnmoreka [JOK
B KoJsiebarenbHoM KoHTYype. Popmyna ToMcona. https://m.edsoo.ru/ffOcbd34
18 [IepeMeHHBIH 2n1eKTpUUECcKUi TOK. Pe3nucrop B 1
eI MePEMEHHOT0 TOKa.
19 Pe3oHaHC B 2I€KTpUUECKOI 1IETH. 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0cc324
20 Pemenne 3a1a4 Ha XapaKTEPUCTUKU 1
3IEKTPOMArHUTHBIX CBOOOJHBIX KOJIeOaHUH.
21 BonHoBbie siBlicHUS. XapaKTEPUCTUKHA BOITHBI. 1 bubnmnoreka HOK
https://m.edsoo.ru/ff0cca54
29 3BYKOBBIC BOJIHBI. 1 bubnuorexa [HOK
https://m.edsoo.ru/ffOcccOc
WnTepdepenus, qudpakius v moaspusanus bubnmnorexka HOK
23 1 :
MEXaHUYECKUX BOJIH. https://m.edsoo.ru/ffOccfeQ
24 DNEeKTpOMarHUTHOE MoJje. DIeKTPOMarHuTHas 1
BOJIHA.
o5 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. 1 bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8
26 Pa3BuTHe cpencTB cBA3M. 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0cd350
KonTpoubHnas padora Ne 2 «Kosiedanus n
27 BOJIHBD) (aIMUHUCTPATHUBHAS) 1 bubnuorexa LHOK
https://m.edsoo.ru/ffOcd4e0
o8 CxopocTs cBeTa. 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0cd7{6
29 [punnun I'tolirenca. 3aKOHbBI OTPaXKEHUS CBETA. 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0cd67a
30 3aKOHBI MPEJIOMJICHHUS CBETA. 1 bubnmoreka [JOK
https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas padora Ne 4 «3mepenue 1
MOKa3aTelisl MPEJIOMIICHUSI CTEKJIay.
32 [ToHOE OTpakeHue cBeTa. 1



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 JIunzel. [loctpoenne n3obpaxeHuii B TMH3E. bubnmoreka [JOK
[ToBTOpHBII HHCTpYKTaX 110 Th, https://m.edsoo.ru/ff0ced22
34 dopMyia TOHKOU JIMH3BL. Y BEJIMYCHUE JINH3BI. bubmmoreka [IOK
https://m.edsoo.ru/ffOcf02e
JlaGoparopnas padora Ne 5 «Onpeznenenue
35 ONITUYECKOH CHIIBI U (POKYCHOTO PACCTOSHUS
coOuparolen JTUH3bD»
36 Hucniepcusi 1 uHTEpQEPEHIINS CBETA. bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862
37 Hudpakuus ceera. JJudpakunonnas peniérka. bubnnorexka HOK
https://m.edsoo.ru/ffOcfa42
38 Jlaboparopnasi padora Ne 6 «3mepenue bubnuorexa [HOK
JUTMHBI CBETOBOM BOJIHBI» https://m.edsoo.ru/ff0cfc68
39 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexka HOK
https://m.edsoo.ru/ffOcf6f0
40 Kontpoabnas padora Ne 3 «Onruka» bubnmnoreka [HOK
https://m.edsoo.ru/ffOcfel6
41 [TocTynatel TEOPUM OTHOCUTEIBLHOCTH. bubnmnoreka [JOK
https://m.edsoo.ru/ffOcffc4
42 OCHOBHBIE CIIE/ICTBUSI 3 TTOCTYJIATOB TEOPUHU bubnmnoreka [JOK
OTHOCHUTEIILHOCTH. https://m.edsoo.ru/ff0d015e
43 DNEMEHTHI PEIATUBUCTCKON TMHAMUKU. bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6
44 Buns! nzinydyennit. IctouHuku cBera.
45 [IIxana 31€KTPOMarHUTHBIX BOJI. bu6muoreka [JOK
https://m.edso0.ru/ff0d0302
16 doToadexr. bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a
47 ®ortonsl. KopryckynspHO-BOIHOBOI Tyallu3M. bu6muoreka [JOK
https://m.edsoo.ru/ff0d0afa
48 Pemenue 3anau no reme «CBETOBBIE KBAHTHI. bubnuotexa [JOK
®doroapdexT» https://m.edsoo.ru/ff0dOafa
49 Ctpoenue atoma. OnbiTel Pesepdopaa. bu6muoreka [JOK
https://m.edsoo.ru/ff0dOca8
50 KBanroBsie nocrtynatel bopa. Moaens atoma bu6muoreka [JOK

BoJI0poJa 1o bopy.

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JladoparopHubie padorsl Ne 7, 8 «Habmronenue

o1 CIUIOIIHOI'O U JINHEHYATOI0 CIIEKTPOBY, 1
«HMccnenoBanue CrieKTpa BOJOPOAA»

52 Pemenue 3amau mo reme «AtoMHas pusnkay 1 bu6nmoreka [IOK

https://m.edsoo.ru/ff0d1162

53 KonTposbHnas padora Ne 4 «CeToBble 1 bubmmoreka [JOK
KBAaHTBI» https://m.edsoo.ru/ff0d1356
CrpoeHue aTOMHOrO siipa. S 1epHbIe CUJIBI.

54 Jlaboparopnas padora Ne 9 «3yuyenue 1 bubnnoreka HOK
TPEKOB 3apSHKEHHBIX YaCTHIL IO TOTOBBIM https://m.edsoo.ru/ff0d0e38
dororpadusv»

55 OHeprus CBA3M aTOMHBIX sIJIEP. 1

56 PannoakTHBHOCTS. 1

57 3aKoH paJroaKkTUBHOrO pacnaja. [lepuon 1
noJrypacrnaja.

58 HckyccTBeHHas pailMOaKTUBHOCTB. SnepHbIe 1
peaKkIuu.

59 Henenue snep ypana. Llennble peakuus 1
JICTICHUSL.

60 Tepmosinepusie peakuuu. I[Ipumenenue siaepHoit 1
9HEPTETHKH.

61 Tpu sTana B pa3BUTHH (QUUKHU 3JI€MEHTAPHBIX 1
YaCTHIL.

62 OTKpBITHE TO3UTPOHA. AHTHYACTHIIHI. 1

63 [ToBTopenne. Kunemaruka. 3akonsl HeloToHa. 1
3aKOHbBI COXPaHEHHsI B MEXaHHKE

64 IMoropenue. OCHOBBI MOJIEKYJISIPHO — 1
KUHETHYeCKOM Teopur. OCHOBBI TEPMOJANHAMHUKH.

65 [ToBTOpEeHME. DNekTpocTaTHKA. DNEKTPOINHAMUKA. 1

66 IToBTOpEHHE. DIEKTPOMArHUTHBIE KOJICOaHUs 1 1
BOJTHBL. OnITHKA

67 Hrorosasi KOHTpo/IbHast pagoTa Ne 5 1

68 3HaveHue GpU3NKK 17151 OOBSICHEHUS MUPA U 1 bubnuotexa [JOK
PasBUTHSA TPOU3BOAUTEIBHBIX CHII 00IIECTBA https://m.edsoo.ru/ff0d1784
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






