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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpeIHEro o01iero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOoBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHOM Tmporpammbl, mpeacraBieHHbix B OI'OC COO, a Takke ¢ y4éTom
denepanpHOi paboyeil MporpaMMbl BOCHUTAHHMS W KOHLEMIIMU MPENoJaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  depeparum,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mnporpaMMbl 10 (M3MKE HampaBlieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTWUHBI Mupa oOyuatomuxcs 10—11 kmaccoB npu oOyuenuu ux (usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO To1xoa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OPI'OC COO k miIaHUPYEMbIM JHUYHOCTHBIM, MPEIMETHBIM M METanpeIMETHBIM
pe3ynbTaTaMm OOy4eHHs, a TakKKe YYUTHIBAET HEOOXOJMMOCTh peaIn3aldd MEXKIPEIMETHBIX
CBA3€H (DM3MKU C €CTECTBEHHO-HAy4YHBIMH YYEOHBIMU MpeAaMeTamMu. B Hel omnpenensroTcs
OCHOBHBIE 1I€JIM M3y4yeHUsl (U3UKMA HAa YPOBHE CpeIHEro oOuiero oOpa3oBaHUs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOCHMSI Kypca (UM3HKU: JIMYHOCTHBIE, METalpeJMETHbIE, NpeaMEeTHble (Ha
0a30BOM YpPOBHE).

[Iporpamma o Qpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YJbTaThl OCBOEHUS Kypca (pu3uMku Ha 0a30BOM ypOBHE, B TOM YHCIIE

MpPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

e cozepkaHue yuyeOHoro nmpenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3nka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPHUPO/IbI, BBICTYIIAas B KAYECTBE YU4ECOHOIO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HaHUN 00 OKpY)KaloIlleM MUpE.
[IxonbHBIN Kypc (U3UKH — CHUCTEMOOOPA3YIOMIMI ISl €CTeCTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB, MMOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XUMUeH, Ouonoruen, ¢puznueckor reorpadueit u actpoHomuein. Vcnonp3oBaHHe U aKTHUBHOE
npuMeHeHne (U3MUEeCKUX 3HAHWM ONpenesieT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTM B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUA KOCMOCA, MOJIYYEHHS HOBBIX
MaTepHualoB C 3a/laHHBIMU CBOMCTBaMU U JIpyrux. M3ydyeHue (pu3nku BHOCUT OCHOBHOM BKJIAJl B
(hopMHpPOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa 00yYaroluxcs, B JopMUpOBaHUE YMEHUI
MPUMEHSATh HAYYHBIA METO]I TO3HAHUSI IPY BHITIOJIHEHUH UMU YI€OHBIX UCCIICOBAaHUM.

B ocHOBY kypca (u3uKu 1S YPOBHS CpeaHEro 00Iero oopa3oBaHus MOJOXKEH sl UICH,
KOTOPbIE€ MOKHO pAaCCMATPUBATh KaK MPUHIUIIBI €T0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCEX pa3eioB (U3MKHU, BKIIOYACT KaK BOMPOCHI KJIACCUYECKOM, TaK H
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEMl MaTepuan Kypca pU3nKu 0ObeAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBiseTrcs (opMuUpoBaHME TPECTABIECHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEILIECTBE U TOJIE.



Hoesn eymanumapusayuu. EE€ peanuszanus npeamnojaraeT MCHOIb30BaHUE T'yMAHUTAPHOTO
noTeHuuanta (PU3NIecKoil HayKu, OCMBICTICHHE CBSI3U Pa3BUTUS (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKkke C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3MKU npeanoiaracT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHU U3yUYeHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB COJCpKaHUS,
MOCBSIIEHHBIX IKOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTUM, a TakKe 00CY X ACHUS TPOOJIEM palliOHAIBHOTO MPUPOIONOJIL30BAHUS U
HKOJIOTUYECKOI 0€30MacHOCTH.

CtepHEBBIMU JJIEMEHTAMH Kypca (DU3UKM Ha ypOBHE CpEeAHEro oOuiero oOpa3oBaHUS
ABISAIOTCS (U3NYECKUE TEOopuH ((POPMUPOBAHUE MPEJICTABICHHA O CTPYKTYpE MOCTPOCHUS
busnueckoil Teopuu, poin (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPHUM, JUIsl OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHCTeMHO-AesTENbHOCTHBIN NOAXO0/ B Kypce (PU3HKHU pealn3yeTcs MPEXAe BCEro 3a CUET
OpraHM3aIlH SKCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — ATO HCIIOJIIb30BAHME CHCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
nabopaTopHbIX paboT, KOTOpble B MporpamMme o (Qu3uke OOBEAMHEHBI B OOIIMI CIHCOK
YUYEHHUYECKUX MPaKTUYECKUX padoT. BolgeneHue B ykazaHHOM IepeyHe J1a0OpaTOPHBIX padorT,
MPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS Y4YaCTHHKAaMHU O0Opa30BaTEIBHOTO
Ipoliecca UCX0Id U3 OCOOCHHOCTEN MIIAaHUPOBAHUS U OCHalleHus1 kabuHera ¢pusuku. [lpu sTom
o0OecnieunBaeTcs OBJIAJCHUE OOYYAIOUIMMUCS YMEHMSIMHM IPOBOJUTH KOCBEHHBIE H3MEpEHUS,
UCCJICIOBAHMS 3aBUCUMOCTEH (U3MUECKMX BEIUYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue ynensieTcsl PElIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom
IUTA pacYETHBIX 3aj]ad MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SBHO 3a/IaHHON (PM3MUYECKO MOJIETIBIO,
MO3BOJIAIOIINE MPUMEHSITh M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszela
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3esoB. JlJis KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
ABIIIOTCS 3aJlaHusl Ha OOBACHEHWE TMPOTEeKaHWs (PU3MYECKUX SBICHHA W TIPOIECCOB B
OKpY’)Karolenl KU3HHU, TpeOyrolue BbiOOpa (U3NUECKON MOJENu i CUTyalluH MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu DPI'OC COO k marepuasbHO-TEXHHUYECKOMY
oOecrieueHn0 y4eOHOTO Tporecca 0a30BbI ypOBEHb Kypca (M3MKA Ha YpPOBHE CPEIHETO
o0miero oOpa3oBaHusl JOHKEH M3Y4aThCsl B YCIOBHUAX MpPEIMETHOro kaOuHeTa (U3WKH WU B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. B kabuHete
(GU3UKU JOIKHO OBITHh HEOOXO0IMMOE JIA00PaTOPHOE 000PYI0OBAHKE TSI BHIMTOTHEHUS YKa3aHHBIX
B TporpamMme 10 (U3UKE YUYCHHUECKMX MPAKTUYECKUX padOT ¥ JIEMOHCTPAIIMOHHOE
o0opy0BaHUE.



JleMOHCTpallMOHHOE O0opynoBaHue (HOPMHUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM
MUHUMAJIbHON JOCTaTOYHOCTH M 00ECIEeUYMBAET MOCTAHOBKY MEPEYUCIEHHBIX B IpOrpaMMme Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAIMil OJS HMCCIEJOBAaHMS HM3y4YaeMBIX SIBJICHHM M IPOILIECCOB,
AMIUPUYECKUX U (PYyHTAMEHTATIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JIabopartopHoe 00OpyJIOBaHHE ISl YUYEHMUECKHUX MPAKTUUYECKUX padboT (opMupyercss B
BHJIE TEMATUYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B PAcy€re OJHOIO KOMIUIEKTa Ha JIBYX
oOyuaronuxcs. TemaTHueckue KOMIUIEKTBHI J1aDOpaTOpHOro OOOPYIOBaHUS JIOJKHBI OBITh
IOCTPOEHBl Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX Ja0OPATOPUI.

OCHOBHBIMU 1IEJIIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWE WHTEpPECA U CTPEMJICHHS] OOYYaIOIMUXCS K HAYIHOMY H3YyYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAy4HOM METOJI€ TIO3HAaHUS ©  (OpMUpPOBaHHE
UCCIIE0BATEIBLCKOTO OTHOWICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK Pe3yibTaTa M3YyUYEHHS OCHOB CTPOCHUS
Matepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHrUE YMEHUN OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUM U
HAy4HBIX JOKa3aTEIbCTB;

dbopMHpoOBaHUE TIPEACTABICHUA O POIM (PU3UKHU JJI PA3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne STUX Iieded oOecrneurBaeTcsl PEeIICHUEM CIEAYIOMMX 3a7ad B Mpolecce
U3y4deHus Kypca (U3UKU Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus:

IpUOOPETEeHNE CUCTEMBI 3HAHUNU 00 OOMKX (HU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIIOYAsT MEXAHHUKY, MOJEKYJISIPHYIO (PU3HKY, SJIEKTPOJIUHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI ACTPOPUHKHY;

dbopMupoBaHHEe YMEHHM NPUMEHATh TEOPETUUECKUE 3HAHUA [JIi  OOBSICHEHUS
bu3nUecKuX SBJICHUM B TPUPOAEC U JUIsl TPUHITHS TNPAKTHYECKUX pEHICHUN B
TIOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pELIEHUs] pa3IMYHBIX 3aJad C SIBHO 3aJaHHOM (PU3HUYECKOU
MOJEJIbIO, 33]1a4, MOAPAa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/JaHue (PU3NUECKON MOJIEINH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

NOHUMaHUEe (U3MYECKUX OCHOB U TPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMH CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBEACHUS (PU3HMUECKHX
AKCIIEPUMEHTOB,  aHAllM3a W  HMHTEepHIpeTauud  HUHPOpMAlUU,  ONpEACIICHUS
JOCTOBEPHOCTH IOJIyYEHHOI'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJISI Pa3BUTHUS YMEHHN IPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKON
NEATEIIBHOCTH.



Ha usydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro 00Iero oOpa3oBaHUS
orBoauTcst 136 yvacos: B 10 knacce — 68 yacoB (2 yaca B Hezaenmo), B 11 kinacce — 68 vacos (2
yaca B HEJIEIIIO).

[IpennaraemMslii B mporpamme 1o (hU3HKe MepeueHb JaOopaTOPHBIX U MPAKTUIECKUX padoT
SBIISIETCS. PEKOMEH/IOBAaHHBIM, YYHUTENh JeJIaeT BBHIOOP TPOBEICHHs JTa0OpaTOPHBIX paboT u
OTIBITOB C YYETOM MHIAMBUAYATbHBIX OCOOEHHOCTEH 00yUYarOUXCS.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUSA
®dusuka — Hayka O mpupone. Haydnble MeTOAbl MO3HAHUS OKpY’Kawoliero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPOIbl. JKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (usudeckux sBICHUNW U TpoueccoB. Hayunwie rumotesbl. Ouznueckue
3aKOHBI U TEOpUH. | paHUIIBI IPUMEHHUMOCTH (PU3NIECKUX 3aKOHOB. [[pHITUTT COOTBETCTBHSI.

Ponp u mecro ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MHpa, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AmnanoroBblie 1 IU(POBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUMKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUKEHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOro HBMKEeHUsA. (Cucrema
orcu€ra. Tpaekropus.

[lepemernienne, ckopocTh (CpelHSsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEepUAIbHOW TOYKH, WX MPOEKIIMU HA OCU CUCTEMbI KoopAuHAT. CIOKEHHE MEePEMEIICHUN 1
CJII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpPsIMOJIMHENHOE IBIKeHHE. ['paduku 3aBUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUSI, MyTH U MIEPEMENICHNS MATEPUATLHON TOYKH OT BPEMEHU.

CBobOosHOE TIazieHne. Y CKOpeHHe CBOOOIHOTO TaIeHHS.

KpuBonuuennoe paBuwxeHue. JIBKeHME MATEpPUAIbHOW TOYKM 10 OKPYXKHOCTH C
IIOCTOSTHHOM T0 MOJYJIFO CKOPOCTBIO. YTJIOBAas CKOPOCTb, JMHEWHAs CKOpocThb. llepmox m
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHUYeCKHe yCTPOUCTBA U MPAKTUUECKOE MPUMEHEHUE: CITUIOMETP, ABUKEHUE CHAPSIIOB,
LETIHbIE U PEMEHHBIE MEpEeIavuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3pekEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopoCcTu pu ABUKEHUH 110 OKPYKHOCTH.
Vuenuueckuii axcnepumenm, nabopamopmsie pabomol
N3ydenne HepaBHOMEPHOIO IBUKEHUS € LEIIBIO ONPENEIIEHUS] MTHOBEHHON CKOPOCTH.



HccnenoBanue COOTHOLICHUSI MEXAY MYyTAMU, POUIEHHBIMU TEJIOM 3a MOCJIEI0BATEIbHbBIC
paBHBIE MPOMEKYTKA BPEMEHM NPU PABHOYCKOPEHHOM JBWKEHUU C HAYAIBHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenne NBMKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyenue aBMxKEHUS Tena, OPOLMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

IIpraumn otHocurensHOCTH ['anunes. [lepseiit 3akoH HeroToHa. MHEpUHaIbHBIE CHCTEMBI
OTCYETA.

Macca tena. Cwuna. IlpuHuun cynepnosuuuu cuil. Bropoit 3akoH HerootoHa miid
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 11 MatepuaibHbIX TOYEK.

3akoH BcemMupHOTo TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (moxosi, ckoybxenus, kauenus). Cumna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJIbXKEHUs U cwiia TpeHus nokos. Koaddumument tpenns. Cunia conpoTUBICHUS MPU
JIBVKEHUM TeJa B )KUJIKOCTU WIIH rase.

[ToctynarenbHOE U BpalllaTeIbHOE JBUKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpauieHus. [1neqo cumbl. Y ciaoBus paBHOBECHS TBEPIOTO
Tea.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MOALIMIHUKNA, JBUXCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenune cui.

CrioxeHune CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuenune aBuxeHUs: OpyckKa 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmMalui.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MmexanHuke

NmMnynbc MaTepuanbHOM TOUKH (Tena), CHCTEMbI MaTE€pUAIbHBIX TOUYEK. MIMIynbC CUiIbl 1
M3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAaHEHHs UMITyJibca. PEaKTUBHOE JIBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.



Kunernyeckass sHeprusi mMaTepuaibHOW TOUKH. TeopemMa 00 M3MEHEHHH KHHETHYECKON
DHEPIUHU.

[lorenuuanbHas sHeprus. [loTeHManpHas 3Heprus ynpyro aehOpMUPOBAHHON MPY>KUHBIL.
[ToTeHuanbpHas 3HEPrusi Tea BOJIM3H MOBEPXHOCTU 3EMIIH.

[ToTeHnuanbHble M HEMOTEHIMAIbHBIE CWIbl. CBA3b pa0dOTHl HEMOTEHIUAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW 3HEPIHH CHCTEMBI TENl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM SHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJIOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHLIMAIbHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yuyenue aOCOJIOTHO HEYNPYroro ynaapa ¢ MNOMOUIBIO JBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnegoBanue cBsA3M pabOThl CUJIBI C M3MEHEHMEM MEXAaHWYECKOM HHEpruy Teja Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOTO XKI'yTa.

Paszpnes 3. MouiekyasipHas pU3NKa U TEPMOAUHAMHMKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPUH U UX ONBITHOE 0OOCHOBAHMUE.
bpoynoBckoe nBwxkenue. Huddysus. Xapakrep ABUKEHUS U B3aUMOJCHCTBUS YACTHUIL
BelecTBa. Mojenu CTpOeHUs ra3oB, XUIAKOCTEH W TBEPABIX Tel U OOBIACHEHHE CBOWCTB
BEIIECTBA HA OCHOBE AITHUX Mojenen. Macca u pasMepbl Mosekys. KojgnuecTBo BeliecTsa.
IToctostnHas ABoranapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mopens uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KMHETUYECKOW TEOPUH
uJeanbHOro rasza. AOCOJIIOTHAas TeMmmeparypa Kak Mepa CpeJHed KHWHETUYECKOW HHEpruu
TEIUIOBOrO JBWKEeHUs wyactun rasa. [llkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MengeneeBa—Knaneiipona. 3akon lanbrona. M3ompoueccsl B UACAIBHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe npeacrapieHue U30MPOLIECCOB: N30TEPMa,
n30xo0pa, u300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME TUCKPETHOE CTPOEHUE BelecTBa, ¢Gotorpaduu MOJIEKYI
OPTraHUYECKUX COCIUHECHUMU.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mogens onbita llTepHa.



OnpbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mopens, HUTIOCTpUpYyOIas NPpUpPOay AABICHHUS Ia3a HA CTEHKU COCYya.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHHSI HI€AJILHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

OnpeneneHrue Macchl BO3[yXa B KJIaCCHOM KOMHAre Ha OCHOBE H3MEpEHH 00bEéMa
KOMHATBI, TaBJIICHUS U TEMIIEPATYPhI BO3LyXa B HEW.

Hccenenoanne 3aBUCMMOCTH MEKTY ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHaMuueckass cucTeMa. BHYTpEHHsISI 3HEprus TEPMOAMHAMHUYECKON CHCTEMBI U
crocoObl €€ u3MeHneHnus. KommyecTBo TemoTel U pabota. BHYyTpeHHss1 SHEpTUs OJHOATOMHOTO
MJICaJIbHOIO ra3a. Buapl Tenonepenadn: TeIIONPOBOAHOCTb, KOHBEKLIHS, U3IyUYCHHE. Y IeJIbHAs
TEIUIOEMKOCTBH BellecTBa. KOIM4ecTBO TEIIOTHI IIPU TEIIONEPEaaye.

[lonstue 006 anuabatHOM mpouecce. llepBblit 3akoH TepmoguHamuku. IIpumenenune
NEPBOTrO 3aKOHA TEPMOJMHAMMKY K M3omporeccam. I papudeckas uHTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh Po1IeCCOB B MIPUPOJIE.

TennoBeie MamuHbL. [IpuHIUIIBI TeCTBUS TEIUIOBRIX MaluH. [IpeoOpa3oBaHus sHEprun B
TeroBbeIX MalmMHax. KoagduuueHnt noneznoro aeictBus temioBod mamubbel. ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHYECKHE MPOOIEMbI TEINIO3HEPTETUKH.

TexHuyeckue yCTPOWCTBA M IIPAKTHUYECKOE IIPUMEHEHUWE: JBUraTelb BHYTPEHHETO
cropanusi, ObITOBO XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpruu Teja IMpH COBEPILIEHUU padOThl: BBUIET HPOOKU U3
OyTBUIKM TOJ JAECWCTBUEM CXAaTOr0 BO3/yXa, HarpeBaHue 3gupa B JATyHHOH TpyOke MyTEM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN dHEepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OneIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsi BHYyTPEHHETO CrOPaHusl, p€aKTUBHOTO JBUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnibie cocmoanusn eewjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHaeHcalus. Micnapenue u kunenue. AGCONMIOTHASI U OTHOCUTEIbHAS
BJIQKHOCTh BO31yXa. HackImeHHbld map. YaenbHas TerioTa mapooOpa3oBaHUsi. 3aBUCUMOCTh
TEMIIEpaTypbl KAIIEHUS OT J1aBJICHHUS.

TBépnoe teno. Kpucramnnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHblE Marepuaiibl. [lmaBieHue W Kpuctamumsanus. Y IelbHas
TeruioTa miasiaeHus. CyonuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTMM  TOJYYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEpEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpalusi KpUuCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3/IyXa.

Paznen 4. djekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

DINIeKTpU3alMsl Tel. OJNEKTpUYEeCKUM 3apan. JlBa Buaa SIEKTPUYECKHUX — 3apsiIOB.
[TpoBOHUKM, TUDIEKTPUKH U MIOTYIPOBOIHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumopneiictBue  3apsgoB.  3akoH  Kynona. TodeuHbId  3IEKTpUYECKUN — 3apsii.
Onektpuueckoe mnoJsie. Hanpsoxk€HHOCTh 3iekTpuyeckoro mons. [IpuHmuMm cyneprno3uinuun
ANEKTpUUYECKUX noJieh. JInHuMU HanpsLKEHHOCTH DJIEKTPUYECKOTO TOJIA.

PaGora cun oanektpoctatmyeckoro mons. I[loreHmman. Pa3HOCT  MOTEHIMANIOB.
[TpoBOOHUKY U AUBJIEKTPUKH B DJIEKTPOCTATUUECKOM M0J€E. JIUAIeKTpuYecKasi IPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DJEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. JHEPrus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuyeckre yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI, SJIEKTPOMETP,
AJIEKTPOCTATUUECKasl 3alluTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHACHCATOpP, KOMUPOBATILHBIN
arrapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3auMoeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3aLIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTH AJIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT ILJIOINIA I TUIACTUH, PACCTOSIHUS
MEK]ly HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax



DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKA. VICTOUHHMKH TOKA.
Cuina toka. [TocTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TApaNIENbHOE, CMEIIAHHOE COEITMHEHUE POBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoymns—JIeHa. MOUHOCTh AIEKTPUUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHMKA TOKa. 3akoH OMa i
MOJIHOM (3aMKHYTOM) anekTprudeckoit 1ienu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAS! IPOBOJIUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COIPOTUBIICHUSI METAJIIOB
oT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TomynpoBonuuku. CoOCTBEHHass M TMPUMECHAs TMPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PAcTBOpPax M pacIUiaBax »AJIEKTPOJMTOB. OIJIEKTPOJIUTHYECKAs
JTUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTPUYECKAN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENBHBIN pa3psia. MoaHus.
[1ma3ma.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
MCTOYHMKU TOKa, OAJIEKTPOHArpeBaTeNIbHbIE MPHUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHUBJICHUSA, BaKyyMHBbId  JUOJA, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJTYITPOBOJHUKOBBIN JIMO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HAPSIKECHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS UWJIMHIPUYECKUX TPOBOJHUKOB OT JIMHBI, IUIOIIAIN
IIONIEPEYHOT 0 CEYEHHUs U MaTepuana.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpsiMmoe m3MepeHue 3MEKTPOABMKYIIEH CUibl. KOpOTKOE 3aMBIKaHHWE TajJbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCHUMOCTB CONPOTUBIIEHUS METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMEmaHHOro COETMHEHUS PEZUCTOPOB.

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

Habmronenue ammekTpoimsa.

MeknpeaMeTHbIE CBSI3H



Wzyuenne kypca ¢usmku 6a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COZIepKAaTENbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMud MaTe€MaTHKH, OWOJOTMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamus, CBSI3aHHBIE C M3YYEHHUEM METOJIOB HAYYHOTO TMO3HAHUS:
ABJICHHE, HAY4YHBIM (akT, rumoresa, (pumyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: peneHne CUCTEMbl YPaBHEHHM, TIMHEWHAs (QyHKIH, Tapadosia, runepooa,
uX TpadUKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPhl M MX MPOEKIMU HA OCU KOOpAMHAT,
CJIO’KE€HUE BEKTOPOB.

Buonocus: mexaHndyeckoe IBUKEHHE B JKUBOM mpupoje, nud¢ys3us, ocMoc, TemI000MeH
KUBBIX OPraHU3MOB (BUIbI TEILIONEPEIayH, TEIIOBOE PABHOBECHUE), SJIEKTPUUECKUE SIBIICHHUS B
KUBOU MIPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, JKUIKOCTEW M Ta30B, 3JIEKTPUUYECKUE
CBOMCTBa METAJUIOB, MJIEKTPOIUTHIECKAS AUCCOLIMALINS, TalbBAaHUKA.

l'eocpagusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE IBUKEHUI C HUCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMITyJIbca B TEXHHUKE (pakeTa,
BOAOMET W Jpyrue), JBUraTeldb BHYTPEHHErO CropaHusi, IapoBas TypOuHa, OBITOBOI
XOJIOIUIIHUK, KOHJIUIIUOHEDP, TEXHOJIOTUU TOJIyYEHHsS] COBPEMEHHBIX MAaT€pUAJIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTMM,  JJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHBIE MarHuThl. B3auMOIEWCTBHE TMOCTOSIHHBIX MAarHMTOB. MAar"HuTHoe TOJIE.
BekTop MmaruuTHOM MHAYKUMU. [[pUHIUIT CynepnO3UMA MarHUTHBIX NoJied. JIMHUM MarHuTHOM
UHIYyKIUU. KapTrHa TUHUN MarHUTHOM MHIYKIIUU TOJIS TIOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1oJjie MPOBOJHHUKA C TOKOM. KapThHa JIWHUN WHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSMOro MPOBOAHUKA M 3aMKHYTOTI'O KOJBIEBOTO MPOBOJAHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. B3anmoneiicTBre NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, €€ wmoaylb W HampabjieHue. JIBKEHUE 3apsHKEHHOW 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tosie. PabGora cuibl JlopeHiia.

SIBiieHME BNEKTPOMArHWTHOW WHAYKUMH. [lOoTOK BEKkTOpa MArHUTHOW WHAYKIIHH.
DJIEKTPOJIBIXKYIIAs CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKu Dapanes.



BuxpeBoe snexkTpuyeckoe IMosie. OJEKTPOABMKYIIAs CHJIa WHAYKIMA B IPOBOJHHKE,
JBIKYIIEMCS IOCTYNAaTENIbHO B OAHOPOIHOM MarHUTHOM II0JI€.

IIpaBuino Jlenna.

NHaykTUBHOCTG. SIBIEHHE CAMOMHAYKIWN. DJIEKTPOABUKYIAS CUJIa CAMOUHIYKIIAH.

DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHHuuecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS I€Yb.

Ilemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO My4YKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3auMozeiicTBue ABYyX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM UHIYKIUH.

IIpaBuino Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYILEH CHIIBI MHAYKIMM OT CKOPOCTH M3MEHEHHsS MarHMTHOIO
IIOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamopmsie padonul

W3yuyeHne MarHuTHOTO I10JIS1 KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebarenbHast cucrema. CBoOOJgHBIE MeXaHMUECKHWE KoyieOaHus. [‘apmoHMYeckue
koneOanus. Ilepumon, wacrora, ammautyaa u ¢dasza kojedanuwil. IIpyXMHHBIA MasTHHK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KosieOaHui. lIpeBpaieHue sHeprum
MIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebGarenbupiii  koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HUJCaTHLHOM
KOJeOaTeIbHOM KOHType. AHaJIOrMsl MEXIy MEXaHHMYEeCKUMU M 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTHM B UACAIBHOM KOJ1€0aTebHOM
KOHTYDE.

[IpeacraBnenne o 3aryxaromux KoneOaHusx. BuiHYyXICHHBIC MEXaHUYECKHUE KOJIeOaHUSI.
Pe3onanc. BeiHyX1€HHBIC 2IEKTPOMATHUTHBIE KOJICOAHUS.

Ilepemennsbiii Tok. CHHYCOMIANbHBINA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.



Tpancpopmarop. IlpousBoacTBo, mepemada u MOTPeOJIECHUE SIECKTPUUECKON DHEPTHH.
OKOJIOTUYECKUE PHUCKU TMPU MPOU3BOJCTBE 3JeKTposHepruu. KynbTypa HCHONIB30BAHUS
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckre YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: HJICKTPUYECKUN 3BOHOK,
TE€HEepaTOop NMEPEMEHHOT0 TOKa, JIMHUHU dJICKTponepeaay.

Jlemoncmpayuu

Uccnenosanune napaMeTpoB Ko0JieOATEIbHOM CUCTEMBI (IIPYKUHHBIN MM MaTeMaTHYECKUM
MasITHUK).

Habmronenue 3aryxaromux KojieOaHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcumwimorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HampsDKEHUS OT BpPEMEHH) s
AJICKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onaHc mpu moclieI0BaTeIbHOM COCIMHEHUH PE3UCTOpa, KATYIIKU WHIYKTUBHOCTH H
KOHJIEHCATOPA.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Vuenuuecxuii sxcnepumenm, iabopamopHule pabomuol

HccnenoBanne 3aBUCMMOCTH TEPHUOJIa MaJIBIX KOJICOaHHMM I'py3a Ha HUTH OT JJIMHBI HUTH U
MACCHI Tpy3a.

HUccnegoBanne mepeMEHHOr0 TOKAa B LENM M3 MOCJIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIlIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHbL

MexaHnueckue BOJIHBI, yclIoBHs pacnpoctpaneHus. [lepuon. CkopocTh pacnpocTpaHEHUs
u JnuHa BosiHbL. [lomepeunble W mpoAofibHBIE BOJIHBL. WHTepdepeHius u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUSA H3JIYUYECHHUS AJICKTPOMArHUTHBIX BOJH. B3ammnas
opueHTaius BektopoB E, B, V B snektpomaruutHOi BosiHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaKe€Hue, MpejomieHue, mnoaspusauus, audpakius, uHrepdepenius. CKOpPOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana »J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE W
OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuYecKre yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMArHOCTHKAa B TEXHUKE M MEIUIIMHE, paaap, PaauoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu



OO0pa3oBaHue M pacIPOCTPAHCHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Konebmroiieecs Teno kKak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: 1 IPETOMIICHHS] MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW W YaCTOTOM
KOJIeOaHU.

HccnenoBanne  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH:  OTPaXX€HHE, MPEIOMIICHHE,
noJispu3anus, 1udpaxuus, THTEpPEpEeHIHS.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsMonuHeliHOe pacpoCTpaHEHUE CBETA B OJHOPOIHOM Cpejie.
JIyud cBera. ToueuHbIN UCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxeHusi cBera. [locTpoeHne M300pakeHH! B IIJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akoHBl MOpeJioMJieHUs cBeTa. AOCOJIOTHBIM  MOKa3aTelb
npeinomsieHusi. [loaHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yrojl MOJHOTO BHYTPEHHETO
OTPKEHHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniiie ¥ pacceuBaronue JWH3bI. ToHKass JuH3a. DOKyCHOE paccTOSHHE W
ONTHYECKas cuia TOHKOW NuH3bl. [locTpoeHne n3o0paxeHuil B COOMpAIOIINX U PACCEUBAIOIIUX
nuH3ax. DopMyra TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30U.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepennusi cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBHS
HaOIIOACHUST MAKCUMYMOB U MUHUMYMOB B MHTEP(DEPEHIIMOHHON KapTHUHE OT ABYX CHMH(pA3HBIX
KOTE€PEHTHBIX UICTOUHUKOB.

Hudpakuus cBera. JudpaknuonHas pemeéTka. YciaoBue HaONIOACHUS TJIABHBIX
MaKCUMYMOB TIpY MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jymna, (oTroammapar,
MPOCKIIMOHHBIM  ammapaTr, MHMKPOCKOI, TEJeCKON, BOJOKOHHAs ONTHKA, Au(pakiMOHHAs
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacHIpOCTpaHEHUE, OTPAXKEHUE U MperomieHue cBera. OnTuyeckue
MPUOOPHI.

[TonHoE BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mopenu MUKpOCKoma, TeJIECKOIa.

Habmronerune natepdepeHIny cBeTa.

Habmronenue nudpakiuu ceera.



Ha6nronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomyuenune cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.
Habitoienue nossipyuszanuu cBera.

Vuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul
N3mepenne nmokazarens NpeOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Habutoienue nucnepcuu cBera.

Pazgena 6. OcHOBBI clielIUAJIBHOM TEOPHHU OTHOCHUTEIBLHOCTH
I'paHniiel NPUMEHMMOCTH KJIACCUYECKOW MEXaHMKH. IlocTynarel crienuanbHONM TEOPHUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOXYJSI CKOPOCTH CBETa B BaKyyMe, IPHHIMNII
OTHOCUTEIBbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paszpnes 7. KanToBas pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®otonbl. Gopmyna [lnanka cBsizu sHEprun GOTOHA C €T0 YACTOTOW. DHEPTHUS U UMITYJIbC
¢doToHa.

OtkpeiTie u wuccienoBanue Gorodpdexra. OmnbiTel A. I'. CroneroBa. 3aKoHBI
boToapdexra. YpaBuenue DitHmreriHa g pororddexra. «Kpacnasg rpanuna» poroaddekra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckne yCTpOHMCTBA M TMpPaKTUYECKOE NpUMEHEeHHE: (OTOIIEMEHT, (POTOMATUHK,
COJIHEUHasi baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha YyCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Omnwitel Pesepdopna mo paccessHuto o -uactunl. [ImanerapHas
mozenb aroma. [loctynater bopa. M3mydenne u norsomieHrne GOTOHOB MPHU MEPEXoje aToma C
OJIHOTO YpPOBHSI HHEpPruM Ha Jpyrod. Bunel cnexktpoB. CHEKTp ypOBHEW HHEPIHM aToMa
BOZIOPO/IA.

Bonnogele cBoiicTBa yactull. Bonnsl ne bpoiina. KopnyckyispHO-BOIHOBOU Tyaau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.



TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE TNPUMEHEHHE: CIIEKTPAJIbHBIM  aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopra.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenune MMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTPOEHUS siipa. OTKPBITHE PaIMOAKTUBHOCTH.
OmnsiTel Pesepdopra mo onpeneneHuio cocTaBa paaAMoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, ramMmma-u3nydeHus. BivsHue paguoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. Hykionnas monens siapa Ielizen6epra—Banenko. 3apsig
anpa. MaccoBoe uncio sapa. M30Tonsl.

Anb(a-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. ['amma-uzmydeHnue. 3akoH
PaaMOAKTUBHOIO pacIajia.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

SAnepubiii  peaktop. TepmosiaepHblii cuHTe3. IIpoOiemMbl W TEPCHEKTUBBI  SACPHON
DHEPIreTUKU. DKOJIOTHYECKNE ACTIEKTHI IAEPHON SHEPTETHUKHU.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaMeHTalIbHbIE B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOMCTBA M IPAKTHUYECKOE NMPUMEHEHHE: NO3UMETpP, Kamepa BuiibcoHa,
AJIepHBINA peakTop, arToMHas bomoa.

Jlemoncmpayuu

CU€TurK NOHU3NPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

Otamnbl pa3BuTUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMMUH.

Bup 38é3nH0r0 HeOa. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTMBHOCTh. McTounuk sHepruum CojHila U 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKH. JluarpamMma «CHEKTpaJbHbIA KJIacC — CBETUMOCTBY». 3BE3MbBI
IJJaBHOW TOCJIENOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBY I 3BE3] TIJIaBHOU
MocjaeAoBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHbIE TPEACTABICHUS O
MPOMCXOXKICHUH U 3BOJIIOIMKU COJTHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.



Muieunsiit [IyTe — Hama [Nanaktuka. [lonoxenue u qeuxxenune Coinnna B ['anaktuke. Tumsl
raJlakTuk. PaguoranakTuku u kBazapbl. YEpHBbIE ABIPHI B SAPaX TAJAKTHK.

Bcenennas. Pacmmmpenne Bceenennoil. 3akon Xa00ma. Pas6eranue ramaktuk. Teopus
Bospiroro B3peiBa. PETUKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHUIIOKEHHIM
JUISL OIIpeieNICHUs] TIOJI0KEHHST HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MSI
CeBepHOTro noymapus U SpKue 3BE3/IbI.

Ha6nronenus B Teneckon Jlynsr, manet, Maeuydoro [Tytu.

O06o01mariiee NOBTOpeHUE

Ponp Qu3ukn u acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOIMUYECKOH, COLMalIbHOW U
ATUYECKOM cdepax [eATeNbHOCTH 4YeJNOBeKa, pPOJdb U MeCTO (UM3MKHM MU acTPOHOMHUU B
COBPEMEHHOM HAy4yHOHM KapTHHE MHUpa, pPOJb (PU3NYECKOH Teopud B (HOPMUPOBAHUU
MPEACTABICHUN O (PU3UUECKON KapTUHE MUPA, MECTO (DU3NUECKON KaPTUHBI MUpa B OOILIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kkiacce ocCymIecTBISETCS C y4ETOM
COZIepKaTENIbHBIX MEXIPEIMETHBIX CBSA3€Ml C KypcamMud MaTe€MaTHKH, OWOJOTMH, XUMUH,
reorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemnvle noHamus, CBA3aHHBIE C HM3YYEHHUEM METOJOB HAyYHOI'O IO3HAHMSL:
ABJICHUE, Hay4dHbIH (hakT, rumoresa, (pusmyeckas BeIMYMHA, 3aKOH, TEOpUsl, HAOIIO/CHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHUe CUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKHE (DYHKIMH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl U HUX
NPOEKIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKLUH,
MPU3HAKU 0100 TPEYTOIBbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX (pUryp u oobéma te.

buonocus: snekTpuueckue sIBICHUS B dKUBOM IPUPOE, KOJIeOaTEIbHbIE JBUKEHUS B )KUBOU
MPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOU MPUPO/JIE, IEUCTBUE pauallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIeKM MArHUTHBIX Py, POTOCHEMKA 3€MHOM
ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHU.

Texnonozus: JTAHUM DJIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOJBUTATENb,
WHAYKIIMOHHAs Te4yb, pajap, paJuonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Pu3nMka» Ha YpPOBHE CpPETHETO 00IIero oOpa3oBaHUs
(6a30BBIi  ypPOBEHb) JIOJDKHO  OOECIEYUTh  JOCTHXKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS yueOHOro mnpeamera «DPu3uKa» JIOJDKHBI OTpaXkaThb
TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOMIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPUEHTAIlMM, MO3UTHBHBIX BHYTPEHHUX
yOXKIICHU, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIMpeHre >KU3HEHHOTO OMbITa M OMNbITAa JIESTEILHOCTH B MPOIIECCE PeaTu3alli OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIbHON JIEATEIIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TpPaXKAAHCKOW TMO3MIMU  OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATULIHUOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HMHTEpECaxX TPa)KTaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJCHCTBOBaTh C COLUAIBHBIMU HMHCTUTYyTAMHU B COOTBETCTBUM C UX
GYHKIMUSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TATPUOTU3MA;

IIECHHOCTHOE OTHOUIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIaM, JIOCTHIXKEHHUSIM POCCUUCKUX
Y4EHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JIEATEIIBHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOUAs ICTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO
(bu3nuecKkoil HayKe;

5) Tpy10BOT0 BOCIIUTAHMSA:



WHTEpEC K pas3nudyabiM cdepam npodeCcCHOHANBHOW JCSTEIIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (M3UKONM W TEXHUKOH, yMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOp OymyIIen
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa3oBaHHUIO B 00JacTH (HU3UKH Ha
IPOTSHKEHUN BCCH JKU3HH,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh DKOJOTHYECKON KYyJBTYPhl, OCO3HAaHUE TJOOATBHOTO XapakTepa
AKOJIOTHYCCKUX TIPOOIIEM;

IUTAHUPOBAHWE W OCYIIECTBIICHHWE IEHCTBHUHM B OKpYXKAIOIICH Cpele Ha OCHOBE 3HAHHS
IeJICH YCTOMYMBOTO pa3BUTHUS YCIIOBEUCCTBA;

pacCIIMpPEHUE OIbITa JESITEIBHOCTH OKOJOTHYCCKON HANpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTH GU3HICCKON HAYKH,

OCO3HAHHWE IEHHOCTH HAYYHOHW NEATEILHOCTH, TOTOBHOCTH B IMpOIECCe U3YUCHUS (PU3UKH
OCYIIIECTBIIATH IPOCKTHYIO M HCCIICOBATEIBCKYIO ACATEIHPHOCTh HHINBHIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh W AaKTyaJIM3UpPOBATH MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
OIPENIEINIATh LENU NCATEIBHOCTH, 3aJ1aBaTh apaMETPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMaTPUBAEMBIX (DU3UUECKUX SBIICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIINXCS MaTepUalbHbBIX
Y HEMATE€pHUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHHMBATH COOTBETCTBUE PE3YJbTATOB LEJISM,
OLICHUBATh PUCKU TMOCIECACTBUN ICATCIBHOCTH;
KOOPJAMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBUSAX PEAIBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue J1eCTBHUSA.
BJIQJICTh HAyYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TOHATHSMH M METOJaMH (HHU3UUECKOU
HAYKHU;
BJIaJIETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEILCKON U MPOEKTHON AEATENbHOCTH B 00JlacTh
(hbU3UKH, CIIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PEIICHUS 3a/1a4
(hU3UYECKOTO COJIepIKAHUS, MPUMEHEHUIO PAa3IMIHBIX METOI0B ITO3HAHUS;



BJIQ/IETh BUJAMH JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
npeoOpa3oBaHUI0 M TPUMEHEHHI0 B Pa3jIMYHbIX YYE€OHBIX CHUTyallMsIX, B TOM YHUCIE MpHU
CO3/IaHUU YYEOHBIX MPOECKTOB B 00JIACTH (PU3UKU;

BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBA3M U AaKTyaJU3UpOBaTh 3ajady, BbLJIBUIaTh
TUNOTE3y €€ pelIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPIXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYUCHHBIE B XO/I€ PEIICHHS 33Ja4l PE3yJIbTaThl, KPUTUUECKN OLIEHUBATH
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIIbHOMN AESITENBHOCTH, B TOM
quclie IPU U3y4E€HUU (QU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETbh NMEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 00JaCTh KU3HEACATEIILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IETh HAaBBIKAMHU TOJy4deHUs WHPOpMAIMU (U3NUYECKOTO COJACPKAHUS U3 MCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOMCK, AaHalIM3, CHUCTEMAaTHU3alUi0 |
MHTEPIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (JOPM MPE/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

MCIIONIb30BaTh CpeNCcTBa HWH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECypcocOepeKeH sl, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

CO37aBaTh TEKCThl (DU3UYECKOTO COJAEPKAHMS B pPa3aUMYHbIX (popmaTax ¢ y4€ToMm
Ha3HaueHUs UHpOpMAUUMKM M LEJEeBOM ayJuTOpUM, BbIOMpas ONTUMAIbHYIO (QopMy
NPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:
OCYUIECTBJIATH OOLIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOM AESITENbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMil U CMATYaTh KOH(QIUKTHL;
pPa3sBEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;
NOHUMAaTh U UCTHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;
BbIOMpaTh TEMATHUKy W METOJbl COBMECTHBIX ACUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEMN KayKJI0T0 YiI€Ha KOJUIEKTHUBA,;
IIPUHAMATh LEIM COBMECTHOW JEATEIIbHOCTH, OPraHM30BbIBATH W KOOPAWHUPOBATH
JNEUCTBUA MO €€ MOCTMXKEHHUIO: COCTAaBJISATH IUIAH JCUCTBUH, PACHPENECIATH POJU C YUYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThI;



OILIEHMBATh KaY€CTBO CBOETO BKJIAJa M KAXKIIOTO YYACTHHKA KOMAaH/bI B OOIIUI pe3ynabTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejyuiaratb HOBBIE MPOEKTHI, OICHWBATH HJIEU C IO3WIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TIO3UTHBHOE CTPATETHUECKOE TIOBEACHUE B PA3JIMYHBIX CUTYAIHSAX,
MPOSIBJISITH TBOPYECTBO U BOOOpAKEHUE, OBITH MHUIIUATHBHBIM.

PeryisiTuBHbIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh ITMO3HABATENBHYIO NEATEIBHOCTh B 00JaCTH (PU3UKU H
ACTPOHOMUH, BBISIBJISATH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUTAH PEIICHUS PAcYETHBIX M KAueCTBEHHBIX 3a/iay, IUIaH
BBITIOJIHEHUSI TMPAKTHYECKOM paboThl ¢ y4E€TOM HUMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHN;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX TIPS IITOYTCHHI,

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pEIICHHE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIINHA B 00J1aCTH (DU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIHHOCTb, OIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEIISIM;

BJIAICTh HABBIKAMU MTO3HABATEIILHON PedICKCUN KaK OCO3HAHUS COBEPIIACMBIX ACHCTBUN U
MBICJIUTENIBHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BATh IPUEMBI PeIICKCUU TSI OIEHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHMUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKCHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX MIPH aHAIHU3E Pe3yTbTaTOB ACATEIHHOCTH;

MIPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATIN3€ PE3YJIbTATOB JIEATEILHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporiecce nocTKEHNS IMYHOCTHBIX PE3YITATOB OCBOSHHUS MPOTPAMMBI TI0 (DU3HKE IS
YPOBHSI CpeAaHero ooiiero oOpa3oBaHus y 00y4YarOIIUXCsl COBEPIICHCTBYETCS dMOIIMOHAIBHBIN
WHTEJUICKT, MPEoJiaralomui chOpMHUPOBAHHOCTS:

CaMOCO3HAaHUSI, BKIIOYAIOIIETO0 CIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAILHOE COCTOSIHHE,
BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON IMOIIMOHATILHOUN cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYyJINPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHNE, CITIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U MPOSIBIIAThH
TUOKOCTH, OBITH OTKPHITHIM HOBOMY;;



BHYTPEHHEM MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHHIO LEIU U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUN OOILIEHMS], CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIHOCOOHOCTH BBICTPAWBATH OTHOILEHUS C JAPYTUMHU
JIOABMU, 3a00TUTHCSI, TPOSABIIATH HHTEPEC U pa3peIiaTb KOHQIUKTHL

IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kijiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

JE€MOHCTPUPOBATh HA MPUMEPAX pOJIb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOMN
HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH W TEXHOJIOTHMH, B IPAKTUYECKON
JIEATEIILHOCTH JIFOJICH;

YUUTBHIBaTh TPAHULIBI TNPUMEHEHUS H3YYEHHBIX (PU3MUYECKUX MOJENel: MaTepuaabHas
TOYKa, UHEpLUHUAIbHAsA CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MACaJIbHBIA ra3, MOAEIU
CTPOEHHUS Ta30B, KUAKOCTEN W TBEPIBIX TEJ, TOYEHHBIA AIEKTPUUECKUHN 3aps] IPHU PELICHUU
(dbuznyeckux 3aaay;

pacrio3HaBath (u3nyecKkue siBIeHUs (MPOLECChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOW TEOPUM CTPOEHHS BEIIECTBA U AJIEKTPOIMHAMHUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJIHOE MaJIeHue Tell,
NBIDKCHUE 110 OKPYXHOCTH, WHEpLMs, B3aumojierctBue Ttei, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOEHUE JKUJIKOCTEW M TBEPABIX TeJ, M3MEHEHHE O0BbEMA TeJ MpPU HArpeBaHHUU
(oXJMaxxJIeHNH), TEMJIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHACHC AU, MJIaBJIEHUE, KpUCTaNIU3alus,
KHUIIEHUE, BJIAXKHOCTh BO3]lyXa, MOBBIIICHUE JIABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCYZE, CBSI3b MEXIYy NapamMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax, IJIEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE ABMKEHUE, MCHOJb3ysd (PU3MYECKHe BEIMYUHBI: KOOpAUHATA,
IyTh, MEPEMEILECHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC TeJld, KUHETHYECKas
SHEprusi, NOTEHUUaNbHAs SHEPIUs, MeXaHWuecKas pabdoTa, MeXaHHuYecKas MOIIHOCTb; IpHU
ONHCAaHUU TMPaBWIBHO TPakTOBaThb (DU3MYECKUN CMBICI HCMOJNb3YyEeMbIX BEJIMYMH, UX
0003HAYEHHUS U €IUHUIIbI, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMUHY
C IPYTUMH BEJIMYMHAMH;

ONKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJA M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢u3nueckue BETUYMHBI: JaBIIEHHWE Ta3a, TeMIlepaTypa, CpeAHssl KUHETHYecKas DSHEprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJ, CpPEJHEKBAApAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOThl, BHYTPEHHSsI 2HEprusi, padbora raza, Ko3p(UIHMEHT MOJIE3HOTO0 ACHCTBUS TEMJIOBOTO
JBUTATEJSI; IPU OMMCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICI MCTOIb3YEMbIX BEIMUMH,
uX O0O0O3HAYeHWs] M EIUHMIIBI, HAaXOIUTh (OPMYJIbL, CBS3bIBAIOIIME JAHHYIO (U3HUECKYIO
BEJIMYUHY C APYTMMU BEIUYHHAM;



ONKCHIBATh M3YYECHHBIE 3JEKTPUUYECKUE CBOWCTBA BEUIECTBA U BJIEKTPUUECKUE SBIICHHS
(mpotiecchbl), UCTONB3YST (PU3UYECKUE BEIMYMHBL: SIEKTPUUYECKUUN 3apsill, dJEKTPUUECKOe MOJe,
HaIpsOKEHHOCTh  TOJIS, IMOTEHUMAd, Pa3HOCTh MOTEHLIHMAIOB; NpPH ONUCAHUU MPABUIBHO
TPaKTOBaThb (PU3NYECKUI CMBICH MCIONb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUUNUHY C JPYTUMH BETUYMHAMU;

aHAJIM3UPOBaATh (PM3MUYECKUE TPOLIECCHl U SABICHUS, WCHONB3YS (PU3MUYECKHE 3aKOHBI U
NpUHIUIBL: 3aKOH BcemupHoro Tsarorenus, |, Il m 11l 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXAHUYECKOM IHEPTUH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHUJI, IPUHIIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, TAa30BbIC 3aKOHBI, CBSA3b CPEIHEH KUHETHUYECKONM SHEPIMU TEIUIOBOTO JBHUKCHMUS
MOJIEKYJI C aOCOJIFOTHOW TeMIepaTypoil, NEPBbIM 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHUS
AIIEKTPUYECKOT0 3apsna, 3akoH KyloHa, MpW 3TOM pas3iuyarh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIIMIIBI IEHCTBUS MAIllMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAaHUS B IOBCETHEBHOW KU3HH;

BBINIOJIHATh HKCIIEPUMEHTHI O HCCIENIOBAHHUIO (PU3UYECKHUX SBJICHUI U MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M  KOCBEHHBIX HW3MEPEHHH, TMpU ITOM  (POpPMYJIHPOBaATh
npobiieMy/3ajadyy W TUNOTE3Y Y4eOHOTO  SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJI0AKEHHOT0 000PYAOBAHUS, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYUIECTBJISATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIWYUH, MPU HTOM
BBIOMPATHh ONTUMAJBHBIM CHOCOO M3MEPEHUs U HCIOIb30BAaTh W3BECTHBIE METOJIbI OLIEHKHU
MOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXKIY (PU3NUECKUMU BEIMUYMHAMU C UCIIOJIB30BAHUEM TNPSMBIX
U3MEpPEHUH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YyJbTaThl IMOITYYEHHOMN
3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BHUAE TaOIUI W TpauUKOB, AeNaTh BBIBOABI IO
pe3ynbTaTam MCCIIEIOBAHUS;

coOnofaTh mpaBuia 0€30MacHOrO TpyJda MpH IMPOBEIECHUM HCCIEIOBAaHUM B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4E€OHO-HUCCIENOBAaTEIbCKOM UM TMPOEKTHOW JESTENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemiaTh pacy€THbIE 3aJayd C SABHO 3aJlaHHOM (PU3MYECKOW MOJEINbI0, HCIONb3Ys
(du3nYecKue 3aKOHbI U IPHUHIIMIBI, HA OCHOBE aHAJIM3a yCJIOBUA 3a/1a4yd BBIOUpATh (PU3UUYECKYIO
MOJI€b, BBIIEHATh (PU3NYECKUE BEIUYMHBI M (OPMYJIbl, HEOOXOAMMBbIE Al €€ pelleHus,
IPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAUeHUS (PU3MUECKON BEIMYNHBL;

peniaTh KauyeCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUHMBYIO ILIETIOUYKY
pacCyKJIeHUN ¢ OMOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS;

MCIIOJIb30BaTh NIPU PEIICHNHN YYEOHBIX 3a/1a4 COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
IUIA TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPHpPETAlMU M TPEACTaBICHUS Y4YeOHOH M HaydHO-
NOMyJISIPHOM ~ MHQOpMAlMM, TMOJYYEHHOM M3  Pa3MYHBIX  HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMALIKIO;



MPUBOANTH TPUMEPHI BKJIaJa POCCUUCKUX WM 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETUYECKHME 3HAHUA 10 (u3MKe B TIOBCEAHEBHOM JKM3HHM IS
oOecrieueHnst 0€30IaCHOCTH MPU OOPAICHUH C IPHOOPAMH M TEXHUUICCKUMH YCTPOHCTBAMH, TSI
COXpaHCHUS 3JI0POBbSI H COOTFOACHUS HOPM AKOJIOTHYCCKOTO TIOBSACHHS B OKPY KAIOIIEH Cpejie;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COMMAIBHBIX POJICH, INIAHUPOBATh PadboTy
TPYIIBI, PAMOHAIBLHO PACHpenessaTh OOS3aHHOCTH U IUIAHUPOBATh JIEATEILHOCTH B
HECTaHJAPTHBIX CHTYaIlUsAX, aJICKBaTHO OIICHMBATh BKJIAJ KAKJIOTO U3 YYACTHUKOB TPYIIIBI B
pEIICHUE paccMaTPUBAaeMOM TTPOOJICMBI.

K xoHmy oOyuenus B 11 kj1acce mpeIMeTHBIC pe3yiIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (HM3UKUA B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTHYECCKOMN
NEATEIIbHOCTH JIFO/ICH, IIEJIOCTHOCTD U €IMHCTBO (PM3UUYCCKON KapTHHBI MHUPA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJETEH: TOYCUHBIN
AIEKTPUYCCKUN 3apsd, Jyd CBETa, TOYCUHBIM HCTOYHHUK CBETa, sAEpHAs MOJEIb aTroMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO sI/Ipa MPU PEIICHUH (PU3NISCKUX 3a]1a4;

pacrio3HaBaTh (u3nyeckue sIBAeHUS (TPOILECChl) M OOBACHATH WX HAa OCHOBE 3aKOHOB
AICKTPOAMHAMUKN M KBAaHTOBOM (DM3UKH: 3JIEKTpPUYECKasl MPOBOIUMOCTD, TEIUIOBOE, CBETOBOEC,
XUMUYECKOE, MAarHUTHOE JEHCTBHUA TOKAa, B3aWMOJCHCTBHE MAarHWTOB, OJJICKTPOMAarHUTHAs
WHIYKIUS, JACHCTBHE MArHUTHOTO TIOJIS HA TPOBOAHUK C TOKOM U JABWKYIIUHCS 3aps,
AJICKTPOMAarHUTHHIE KOJICOAHHS U BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, OTPaKCHUE,
npejgomiieHue, UHTepdepeHims, audpakius ¢ TOJIpU3alMsa CBeTa, JHUCIEPCHS CBETa,
dhoroanekTpudeckuit 3pdext (PpotorddekT), cBeToBOE NaBlicHHE, BOSHUKHOBEHHE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOa, €CTECTBEHHAS M HCKYCCTBEHHAS PaAHOAKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJCKTPUUYCCKHE, MArHUTHBIC, ONTHYECKHE,
AIEKTPUYECKYIO TIPOBOJIMMOCTh PA3IMYHBIX CPENl) M DJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIIECCHI),
HCIIONB3YS (U3UYSCKUE BEIWYMHBL DJEKTPUUYCCKUN 3apsji, Cujla TOKa, >SJICKTPHUIECKOE
HaIpsHKEHUE, DJIEKTPUUIECKOE COTIPOTUBIICHUE, PA3HOCTh TIOTCHIIUAJIOB, JICKTPOABMKYIIAS CHJIA,
paboTa TOKa, WHAYKIIMS MArHATHOTO TOJs, cuia Awmmepa, cwia JlopeHra, WHIyKTUBHOCTH
KATYIIKA, DHEPTUS DJICKTPUYECKOTO M MArHUTHOTO TIOJICH, MEPUOJ W YacToTa KoJcOaHWH B
KoJie0aTeTbHOM KOHTYpE, 3apsi U CHja TOKAa B IPOIECCEe TAPMOHUYECKUX DJIECKTPOMArHUTHBIX
KoJieOaHuM, (DOKYCHOE pPacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, TPU ONHMCAHUU TIPABUIBLHO
TPaKTOBaTh (PU3WYECKHH CMBICI HCIIOJB3YEMbIX BEIMYWH, WX OOO3HAYCHUS W CIWHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE JAHHYIO (U3HUCCKYIO BEIMUUHY C IPYTHUMH BEIMYUHAMU;

OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, HCIONIB3YS (PUIHUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHWTHBIX BOJIH, JUIMHA BOJHBI M YacTOTAa CBETA, DHEPTHS M
UMITYJIbC (POTOHA, TEPHOJ TOJIypacmana, SHEPTUs CBSI3M AaTOMHBIX SJEp, MPU OMHUCAHUHU
MPaBUJILHO TPAKTOBaTh (PU3MUECKHH CMBICT HCITOJNIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS W



€IMHULIBI, yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOUINE JAHHYIO (U3MUYECKYIO BEJIWYUHY C IPYTHMH
BEJIMYMHAMU, BBIUYUCIISATH 3HAUCHNE (DU3NICCKON BEITMYHUHEI;

aHAJIM3UPOBaATh (PU3MUYECKUE TIPOLIECCH U SABIICHUS, HCIMOJNB3YS (PU3NYECKHE 3aKOHBI U
OpUHIUIBE:  3akOH Owma, 3aKkOoHBI TMOCHEAOBATENIBHOTO U MApaLUIETbHOTO  COCAMHEHUS
IPOBOJHUKOB, 3akoH Jlkoyns—JIeHila, 3akoH AJIEKTPOMAarHUTHOW  WHAYKIUMHU, 3aKOH
MNPSIMOJIMHEMHOTO pPacIpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPETOMIICHHS
cBeTa, ypaBHeHWE OuHmTEeHHa M1 ¢doTtodddexra, 3aKOH COXpAaHEHUS DHEPTUHU, 3aKOH
COXpaHEHUS HMITYJIbCa, 3aKOH COXPAHEHMS JIIEKTPUUECKOro 3apsia, 3aKOH COXpPaHEHUS
MacCOBOTO 4MCIa, MOCTyjlaThl bopa, 3akOH pagMOaKTUBHOIO pacmaaa, Mpu ITOM paszinyaTh
CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIPE/CIATh HAMpaBJICHHE BEKTOpPA WMHAYKIIMM MArHUTHOTO TOJISI MPOBOJAHHMKA C TOKOM,
cuwiibl Amriepa u cuiibl JIopeHiia;

CTPOMUTH U OMMCHIBATh U300paKEHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIONHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3WYECKUX SIBICHUW U TIPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX M KOCBEHHBIX HW3MEPEHHH: TMpu d3TOM  (PopMynHpoBaTh
npoOiieMy/3ajady M THUIOTE3Y Yy4eOHOro OSKCIEPUMEHTa, COOUpaTh yCTAHOBKY U3
MPEIIOKEHHOTO0 000PYI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISITh TMPSIMbIE W KOCBEHHBbIE H3MEpPEHUsS (PU3NYECKUX BEJIMYUH, TPU HTOM
BBIOMpATh ONTUMAIBHBINA CHOCO0 W3MEPEHUS M HCIONb30BaTh WM3BECTHBIE METOIBI OICHKU
MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIIMUMH C UCITIOJIH30BAHUEM IPSIMBIX U3MEPEHUM:
P 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3YJIbTATHl MOJYYEHHON 3aBUCUMOCTHU
bu3MYeCKUX BEIMYMH B BHUAEC TaOMUIl W TpaduKoB, JAeNaTh BBIBOJALI IO pE3yJbTaTam
WCCIICTOBAHMS;

coOmrofaTh TpaBuia OE30MacHOTO TpyJda MPH MPOBEACHUH HCCIECIOBAaHUM B paMKax
y4eOHOro SKCIEpUMEHTa, Y4E€OHO-HUCCIIEIOBATEIbCKOW U MPOEKTHOM  JEATENBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemiath pacy€THBIE 3aJa4ydl C SIBHO 3aJaHHOW (U3WYECKOM MOJEJbIO, HCIONIb3Ys
¢bu3nueckre 3aKOHBI ¥ MIPUHIIMITBI, HA OCHOBE aHAIM3a yCIOBUS 33/a4d BBIOUPATh (PU3NUIECKYIO
MOJIeTIb, BBIICIATh (U3NYECKHE BEIMYMHBI M (OPMYIIBI, HEOOXOAUMBIE aJisi e€ pelieHus,
MPOBOJIUTH PACUETHI M OLICHUBATH PEATbHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3UUYECKON BETUYMHBL;

pemniaTh KaueCTBEHHBIC 3aJlayd: BBICTPAWBATH JIOTUYECKA HEMPOTHBOPEUYHMBYIO IIETIOYKY
pacCyXJICHUH ¢ OTOPOi Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHMUS;

UCTIONB30BaTh MIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUH
JUISL TIOUCKA, CTPYKTYpPUPOBaHUWSA, WHTEPHPETAMH W TPEJACTABICHUS y4eOHOW W HAy4dHO-
MOMYJISIpHOW ~ MHGOpMAIMK, TOJYYeHHOW W3  Pa3MYHbIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJydyaeMyto HHPOPMAIIUIO;



OOBSCHATH MPUHIIMIIBI JEHCTBUS MAIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBUS UX 0€30MacHOT0 UCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOIUTH IMPUMEPHI BKJIa/a POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HaHWA 1O (U3MKE B TOBCEJHEBHOM KM3HM IS
oOecrieueHus: 0€30MaCHOCTH NpU 0OpALIEHUH C IPUOOPAMH U TEXHUUECKUMH YCTPOMCTBAMM, JUISI
COXPAHEHMS 3/I0POBbsI U COOIIIOIEHHSI HOPM 3KOJIOTMUYECKOT0 MOBEIEHHS B OKpYKatollel cpere;

paboTatrh B TPYIIE C BBHIIOIHEHUEM PA3IUYHBIX COIUMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIbI, pAaIlMOHAIBFHO paclpeiessaTh OO0sM3aHHOCTH H  IUIAHUPOBATh  JESATEIBHOCTh B
HECTaHAAPTHBIX CUTYalMsiX, aJeKBaTHO OLIEHWBATh BKJIAJ Ka)KJOTO W3 YYAaCTHHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi IpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/mm P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
bubnnoreka IIOK
1.1 ®u3nKa U METOIbI HAYYHOTO IMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmmoreka [JOK

®da30Bble IEPEXOBI

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

Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnuoreka LIOK
41 MEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3e/ioB U TeM uu@poBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe noje. IJIeKTpoOMarHuTHast 11 1 3 bubnuotexa [HOK
' HHTKIIAS https://m.eds00.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U SJIEKTPOMArHUTHBIE 9 1 bubnmnoreka [HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHnyeckue U 3J1€KTPOMAarHUTHBIE 5 1 bubnmnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI crielMaIbHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [{OK
4.1 DneMEeHThI KBAHTOBOW ONITHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Ctpoenue aToma 4 bubnuotexa [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 PO 5

Hroro no pazueny 15

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Htoro no pazneny 7

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

Paznesa 6. OBOBLIAIOILIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 Obobuiaroee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®usuka — Hayka o npupozae. Hayunsie 1 0 1 bubnunoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo puszuku B hopMupoBaHUuU
2 COBPEMEHHOM (El)a HOH K(g IT)I/IHII,jl MHpa, B 1 0 1 Bubmorexa LIOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEITeIbHOCTH JII0IeH
Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh
3 MEXAHUYECKOro IBIHKeHN. [lepemernienue 1 0 1 bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
bu6mmoreka [IOK
4 P i 1 0 1
ABHOMEPHOE MPSMOIMHEIHHOE IBHUKCHUE https:/m.edsoo.ru/f0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 0 1 bubnuorexa [JOK
JIBIDKECHUE https://m.edsoo.ru/ff0c372e
CBoOoniHOe mageHne. Y CKopeHue bubnmoreka [JOK
6 1 0 1
CcBOOOIHOTO ITaIEHNSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 0 1 bubnnorexa [JOK
MaTepUaJIbHOU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHnun oTHOCUTENBHOCTH ["anuest.
8 WNuepnmanbabie cucTeMbl oTcueTa. [lepBriit 1 0 1 bubmorexa [TOK
p P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHumn cynepno3uuuu 1 0 1 bubnmoreka [JOK

cui. Bropoii 3akon HerotoHa st

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

MaTepuaJbHOU TOUKH

Tpetuii 3akon HproTOHA 17151 MaTepuaIbHbIX

bu6mmoreka [JOK

10
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
TsbkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ynpyr YK https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus. Cuia
13 corm OZI;/)IBJ'IGHI/I}I i %)/I(bﬂBI/I)KeHI/II/II) Teja B bubmmorexa [JOK
p p https://m.edsoo0.ru/ff0c3f76
KUJKOCTHU WU ra3e
[TocTynarensHOE 1 BpaIiareIbHOS ABUKCHUC
14 a0COIOTHO TBEPAOTO Tea. MOMEHT CHUJIBI. bubnmoreka [JOK
Ilieyo cunbl. YenoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. IMIynbe cuibl. 3akoH bub6nuorexa [IOK
COXpaHEHUs UMNyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u momrHOCTh cunbl. Kunernueckas
16 SHeprusi MarepuanbHoil Touku. Teopema 00 bubmmorexa [TOK
p p o p https://m.edso0.ru/ff0c4502
W3MEHECHUHU KHHETUYCCKON SHePTUr
[MorenuuansHas sueprus. [loreHnnanpHas
17 SHEPrus yrnpyro aeGopMupoBaHHON bubnmnoreka [JOK
npyKuHbL. [loTeHnanbHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMJIU
[ToTeHnmanbHbBIe U HEMOTEHITMAIBHBIE CUTIBI.
bu6mmoreka [IOK
18 CBsi3b paOOTHI HETIOTCHIIMATBHBIX CHII C

W3MEHEHHEM MEXaHUYEeCKOM OHCpPTrUn

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MeXaHHYECKOM OHEPIrun

19

JlaboparopHnas pabota «lcciienoBanue CBSI3U
paboThI CHITBI C KI3MEHEHHEM MEXaHUYECKON
JHEPIUH Tejla Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa

20

21

22

KonTtponbhas pabora no teme «Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKoe
neuxenue. Auddysus

XapakTep ABUKECHUS U B3aUMOICHUCTBUS
YyacTHUll BeuecTsa. Mozenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEII

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4b74

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

23

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostnuas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemMIepaTypa Kak Mepa cpeHei
KMHETUYECKOW SHEPTUH IBUKEHUS MOJIEKYII.
VYpaBuenue Menzaeneesa-Knaneiipona

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lampToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omponecchl B I€alIbHOM ra3e u ux

bubmuorexa [JOK

29 rpadguveckoe npecTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTpeHHss 3Heprus TepMOAMHAMUYECKOU
30 CHUCTEMBI M CIIOCOOBI €€ N3MEHCHHS. bubmuoreka [JOK
KomuuectBo TemnoTs! u padora. BuyTpenHss https://m.edso0.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UAEAIBHOrO rasa
bubmuorexka [JOK
31 Braer rentonepesa-in https://m.edsoo0.ru/ff0c5c36
VnenbHas TENI0EMKOCTh BELLIECTBA.
32 KonuuecTBo TEMIIOTHI py TEIIONEepeaaye. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporiecc
33 IIepBrIii 3aKOH TEPMOAMHAMUKU U €TO bubnnoreka [JOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs po1ieccoB B MpHUPOIE. bubnuoteka [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J TermoBoit bu6mmoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT[
37 DKOJOTHYECKHE MPOOIEMBI TETJIO3HEPTETUKU
38 O6o6maromuit ypok «MomnekymsipHas bubnmoreka [JOK
¢buzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas pabota mo Teme
39 «MonexkynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY
40 [Tapoobpa3zoBanue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AGCOIOTHAs M OTHOCUTENIbHAS BIIaXXHOCTh bubnmoreka [JOK

BO3Ayxa. HachllieHHbIN map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
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Teépnoe teno. Kpucramimueckue u
amopHbIe Tena. AHU30TPOIUS CBOWCTB

bubmuorexa [JOK

42
KpuCTauioB. KUJIKHe KpUCTAIIIBI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [1naBnenue u KkpuctauMsanus. Y 1enbHas bubmmorexa [IOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexka [JOK
44 v 0
PABHCHHE TCHIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3alus Tei. DISKTPUIECKUH 3apsi. bubnnoreka [JOK
JIBa BHJ1a DIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0c6bcc
[IpoBogHMKY, TUINEKTPUKH U
46 nfn HOBO HIfKI/I 3aK(I))H COXpaHEHUs bubmmorexa [JOK
JHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsia
47 Bsaumogpeiictue 3apsnoB. 3akoH KymnoHa. bubnuorexa [JOK
ToueuHbIN IIEKTPUUECKUN 3apsT https://m.edsoo.ru/ffOc6ce4
Harnpsix€HHOCTB AIIEKTPUUECKOTO TOJIS.
48 [TpuHIMT CynepIo3nITNH SIEKTPUICCKIX bubmorexa HOK
P . YIEp N P https://m.edsoo.ru/ff0c6df2
noJyiei. JInauu HanpsHKEHHOCTH
49 PaGota cuit 31eKTpoCcTaTuuecKoro mosl. bubnunoreka [JOK
ITorennuan. PasHoCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U IUPIEKTPUKH B
50 3J'IF;KT I([)CTaTI/Iqu::KOM Holjle bubmmorexa [OK
P ] https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
bu6mmorexa [JOK
51 C) ¢ K
JICKIPOCMEOCTE. RORICHEATOP https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTh TJIOCKOTO KOHJIEHCATOPA. bubmuorexa [JOK
DHeprusi 3aps>KeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "M3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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ANIEKTPOEMKOCTH KOHAEHcaropa"

54

55

56

57

[IpuHIMT NEHCTBUS U IPUMEHEHHUE
KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHUE YICKTPOIPUOOpOB

DIJIEKTPUUYECKUI TOK, YCIOBUS €0
cymectBoBanus. [loctosuublil Tok. Cuna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa 1t yyacTka Lenu

[MocnenoBarenpHOE, apaLICIbHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOJHUKOB.
JlaboparopHas padota «3yuenue
CMEIIIAaHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO TOKA.
3akoH /[xoynsa-JIeHna

0.5

0.5

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

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

58

3axoH OMa 715 OJTHOM (3aMKHYTOM)

3NIEKTpUUEeCKOM 1enu. KopoTkoe 3amMmbIKaHHeE.

JlaGopatopHas pabota «3mepenune D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHUBIICHUS

0.5

0.5

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

59

DNeKTpOHHAs TPOBOJUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

60

61

DneKTprYecKuil TOK B Bakyyme. CBoiCTBa
3JIEKTPOHHBIX ITyYKOB

[MonympoBogHMKH, MX COOCTBEHHAS 1
puUMecHas NMpoBoAuMOCTh. CBoiicTBa p—N-

bubmuoreka [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

nepexoja. [lomynpoBoAHIKOBBIE TPHOOPHI

DJIEKTPUYECKUI TOK B paCTBOpPAX U
paciuiaBax 3J€KTpPOJIUTOB.

bu6mmoreka [JOK

62 1 1
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
DJIEKTPUYECKUI TOK B razax.
. . bu6mmoreka [JOK
63 CaMOCTOSTEIbHBIA U HECAMOCTOATEIIbHBIN 1 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DIIeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U UX
64 1| aKTqucxoe 1| IEMCHSHI/IG };I 1;lema 1 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
. bubmmoreka [JOK
65 O06006mamui ypok «IeKTPoInHAMUKA» 1 1 httos://m.edsoo.ru/ff0c88be
KonTpomnbHas pabota mo Teme
66 «Qunekrpocraruka. [TocTosHHBIH 1 0 bubnnorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B pa3ian4HbIX https://m.edsoo.ru/ffOc8a8a
cpemax»
Pesepsuslit ypok. KonTposibHas pabora no bubnuorexa [JOK
67 1 0
Teme "DIEeKTpoAMHAMUKa" https://m.edso0.ru/ff0c8c56
68 PeseprubIil ypok. O600maronuii ypok mo 1 1 bubmuorexa [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 63



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl

[TocTosiHHBIE MArHUTHI U UX

1 B3auMoieiicTBue. MaruutHoe noJie. Bektop 1 0 1 bubmuoreka [JOK
MarHUTHOW UHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKITUU
MarauTHoe 10Ji€ MPOBOJIHUKA C TOKOM.

2 OmeIT Opcrena. BzaunmonelictBue 1 0 1 Eubmiorexa OK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlabopaTtopHas pabota «3yueHue 1 0 1 bubnuoteka [JOK
MAarHUTHOTO IOJIs KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HAa MPOBOJIHUK C

4 tokoM. Cunia Ammiepa. Jlaboparopnas pabota 1 0 1 bubnunoreka [JOK
«Uccnenosanue neicTBUS IOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 BIUK cs 3apshKeHHyIo yactuiry. Cruia 1 0 1 bubmmorexa [IOK
ABIDKYHIYTO P o 4 https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pa6ora cuinbl Jlopenua
DneKkTpoMarouTHas UHAyKIus. [lotok

5 BEKTOpAa MarHUTHOM MHAYKIMHU. DJ(C 1 0 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykuu Papanes

7 JlaGopartophas pabota «lccnenoBanue 1 0 1 bubnuoreka [IOK

SIBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKOUHN

https://m.edsoo.ru/ff0cal50



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

NHayKTUBHOCTB. SIBIE€HUE CAMOUHAYKIUH.
OJIC caMOMHAYKIMH. DHEPTUSI MATHUTHOTO
MOJISl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
oJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoicTBa U UX PUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, dJICKTPOMAarHuThl,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHL], UHIYKIIMOHHAS II€Yb

10

11

12

Oo6o6mmarmuii ypok «MarauTHoe mode.
3HeKTpOMaFHI/ITHa$[ HHIAYKIOHA»

KonTponbHas pabora o teme «Maruutaoe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS»

CBoOoIHBIE MEXaHHYECKHE KOJIeOaHusl.
lapmonnueckue konebanusi. Y paBHEHUE
rapMoHH4eckux konebanuii. [IpeBpamienue
SHEPIruun

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbusiit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B UeaIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMH U HIIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3aKOH COXpaHEHUS
SHEPruU B UI€aJIbHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4



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
https://m.edsoo.ru/ff0cb9c4

[pexacraBnenne o 3aTyxaroIuX KoJeOaHUsX.
BbIHYXICHHbIC MEXaHUYECKHE KOJICOaHUsI.

bubmuoreka [JOK

16 Pe3onanc. Beinyx/1eHHBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJeOaHMsI
[lepemennsiii Tok. CUHYCOUJANbHBIN
17 IIEPEMEHHBII TOK. MOLTHOCTh IEPEMEHHOTO bubmmorexa [IOK
TOKa. AMIUTUTY/IHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HaYeHUE CUJIbl TOKA U HAIIPSKEHMSI
18 Tpanchopmarop. [IponsBoacTBo, epenava u
noTpedIeHUE 3IEKTPUUECKON SHEPTUU
VY CTpoiicTBO U IPAaKTUYECKOE TPUMEHEHHUE
19 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa bubmmorexa [JOK
N https://m.edsoo.ru/ff0cc324
NEPEMEHHOTI0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOTUYECKUE PUCKH IIPH TPOU3BOLICTBE
20 anekTposHepruu. Kynbrypa ncnonb3oBaHus
IEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU
MexaHuueckre BOJIHbI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CxopocTts bubnnorexa [JOK
pacpoCTpaHEeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOAOIbHBIE BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricota Tona. TemMOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DJNEeKTpOMarHuTHBIE BOJIHBI, UX CBOWCTBA U bubnuorexa [IOK
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLIMTIBI PAHOCBA3U U TEIEBUICHHUS.
PasButne cpencts cBa3u. Pannonokanus
25 KonTtponsnas padora «Konebanus u BOJTHBI» bubmmorexa [TOK

https://m.edsoo.ru/ffOcc6f8



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

[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B

26 OJIHOPOAHOM cpefie. ToueyHbI UCTOYHHUK buGmmorexa LIOK
AAHOPOIHOR CPEAS. https://m.edso0.ru/ff0cd350
cBerta. Jlyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA.
27 [TocTpoenune n300pakeHUi B TUIOCKOM bubmorexa LIOK
p p https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomnenue cera. [lonHoe BHyTpeHHEE
28 orpaxkenue. [IpenenbHbIi yroi noJHoro bubmorexa LIOK
P Sudie yr https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHnas pabota «3mepeHue bubnmoreka [JOK
MoKa3aTesis MPeJIOMIICHUS CTEKIIay https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300pakeHuil B THH3E.
30 ®dopmyna TOHKOM JIMH3bL. Y BETUYEHUE bubmmorera LIOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlabopaTtopHas pabota «MccnenoBanue
CBOMCTB M300paKEHUH B JINH3AX»
Hucnepcus ceera. CloXHbIH cocTaB 6e10ro
32 csera. LIBer. JlaboparopHas paboTa
«Habmtonenne 1ucrepcuu cBeTay
33 Wntepdepenmus ceera. Audpakuus cera. bubnnorexa [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
34
ITonapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPHI U YCTPOMCTBA U
YCIIOBHS UX 0€301MacHOTO IIPUMEHEHUS
['paHuIIbl MPUMEHUMOCTH KIIACCUYECKOM
N bu6mmoreka [JOK
36 mexaHukH. [TocTymnaTsl ciennanbHOM Teopun

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
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OTHOCHUTEIBLHOCTh OOIHOBPECMCHHOCTHU.

bubmuoreka [JOK

37
3aMe/IJIeHre BpEMEHU U COKPAICHUE JTMHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMNYIIbC PEISITUBUCTCKOM
38 yacTuibl. CBS3b MAaCChI C YHEPTUEH U bubmmorexa [JOK
HPL P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
39 KoHnTtponbhas pabora «Ontruka. OCHOBBI bubnuoreka [JOK
CIielIMaIbHON TEOPUH OTHOCUTEILHOCTH)) https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyna [1nanka. Dueprus u bubnmoreka [JOK
40
UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccaenoBanue Gorodddexra. bubnunoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl hoTorddexra. YpaBHeHUE
42 SﬁHmTeg)Ha J??d)omaq)g)ema «Kpacnas bubmorexa HOK
g OP https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbitel [1. H. JIeOenena. bu6mmoreka [IOK
XuMHueckoe JIeMCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiCcTBa U NPaKTUYECKOE
44 npuMeHeHue: GporolrneMenT, poToaaTuuK,
COJIHEUHasi ObaTapest, CBETOIUO]
45 Pemenne 3amay mo remMe «JI€MEHTEI bubmuorexa [JOK
KBAHTOBOW ONTHKH https://m.edsoo.ru/ff0d0302
Mogenb aroma TomcoHa. OnbITHI
46 Pesepdopna no paccesHuro o-yactu Bubnmorexa LIOK
PEOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas Moaenb aToma
bu6mmorexa [IOK
47 II b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 N3nydenue u nornomenrne GOTOHOB MPH bubnnorexa [JOK

IIEPEX0/IE aTOMA C OJHOI'0 YPOBHS 3HEPTUU

https://m.edsoo.ru/ff0d0afa
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Ha Apyrou. Buasl ciekTpos

49

50

51

BomaHoBEIe cBOMCTBA YacTHIl. BoiHbI Ae
bpoitsa. KopryckyisipHO-BOJIHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHHE

OTtkppITHE PaAUOAKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaauOaKTUBHOTO U3TYyUCHUS

CaoiicTBa anb(da-, 6era-, raMma-U3Iy4eHUS.

Bnusaue PaaruOaKTHBHOCTHU HA )KHMBLIC
OpraHru3Mbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

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

52

OTkpbITHE IPOTOHA U HEUTpOHA. 130TOMBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
U3JIyYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble
peakuuu. Anepuslii peakrop. [lpobnemsi,
MEPCIIEKTUBBI, YKOJIOTUYECKHUE ACTIEKTHI
AJIEPHOM DHEPreTUKHU

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

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTo bl HaOMIOACHUS U
pETUCTpALIMK JIEMEHTAPHBIX YACTHII.
Kpyrnsiit cton «®yHnaMeHTanbHbie
B3anMoelicTBusa. EquHcTBO uznyeckoit
KApTUHBI MUPa»

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pazBuTHs acTpoHoMmuu. [Ipuknannoe
1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Bua 3BE€3nHOTO Heda.
Co3Be3nus, sspKue 3BE3/1bl, IIAHETHI, UX



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

BUIHUMOC IBHXKCHHC. ConHeyHas cucTeMa

56

57

58

59

Comnune. ConaeuHas akTUBHOCTE. McTOUHMK
sHepruu CoiHIa U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TVIABHOM MOCIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEICTaBICHUS O MPOUCXOKICHUU U
sBostounu CosHua U 3BE3]1

Muineunsiii [lyrs — Hama ["anakTuka.
[Tonoxenue n nuxkenne CoaHua B
l'amaktuxke. ['anaktuku. YE€pHbIe IBIPHI B
A/ipax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
boubiioro B3psiBa. PenukroBoe usiyueHue.
MeraranakTuka

60

61

62

Hepemennsie npobieMbl aCTpOHOMUHT

KonTtposnbHas pabota «251eMeHThI
ACTPOHOMMH U aCTPOPUIUKI»

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTMYECKOM, COITMAILHON M dTHUECKOU
cdepax AesITeTbHOCTH YeIOBEKa

63

O6o06matromuii ypok. Pombs u mecto pusnuku
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOM
KapTHUHE MHUpa

64

O6o06matomuii ypok. Pons dpuzndeckoit
TeOpuHr B (POPMHUPOBAHHUH TTPEJICTABICHHUHA O
(bU3UYECKON KapTHHE MUpPA




Oo6o6mmaromuii ypok. Mecro pusudeckoit
KapTUHBI MUpPa B 00IIIEM Py COBPEMEHHBIX

65 . 1 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie
66 PesepBHBIi ypok. MarautHoe 1noie. 1 1
DNeKTpOMarHuTHas MHAYKIHS
67 PesepsHblil ypok. Ontuka. OCHOBBI 1 1
CHEIHaIbHON TE€OpUN OTHOCUTEIBbHOCTH
Pesepnbiit ypok. KBantoBas ¢pusuka. bubnmoreka [JOK
68 1 1
DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 64



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.51., byxosues b.b., Corckuit H.H.; nmox penakiueii
[TapdenTtreBoit H.A. Axumoneproe o6mectBo «M3narensctBo «IIpocBemeHuey
» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M.; ox penakiueit

[TapdentneBoit H.A. AkimonepHoe oOmiectBo «M3aarensctBo «IIpocBemnienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

bu6mmoreka [IOK
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