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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CpeaHEro ooOImero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJOKEHWH W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarensHOM Tporpammsbl, mpencraBicHabx B @I'OC COO, a takke ¢ yuérom denepaabHOM
paboueil mporpaMMbl BOCIIMTAHUS M KOHLENIMH IpernojaBaHusi yuyeOHoro npeamera «Dusmuka» B
oOpa3oBaTenbHbIX  opranuszauusx  Poccuiickoit ~ @exepanuy,  peaau3yloUIMX  OCHOBHbBIE
o0pa3zoBaTenbHbIC TPOTPAMMBI.

Conepxanue mporpaMMbl 1O (U3UKE HANpPaBICHO Ha (POPMUPOBAaHHE E€CTECTBEHHO-HAYWHOM
KapTuHBl MHUpa obOywaronuxcs 10-12 kmaccoB mpu oOydeHnu ux (usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIeATEIbHOCTHOrO noaxona. [lporpamma mno ¢usnuke cOOTBETCTBYET TpeOOBaHUSM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pE3yJibTaTaM
o0y4YeHHs, a TaKXKe YUYHMTHIBAET HEOOXOAMMOCTh peajH3alli MEXIPEJAMETHBIX CBS3CH (HU3UKU C
€CTECTBEHHO-HAYYHBIMU y4eOHBIMU IpeAMeTaMu. B Hell ompenensioTcsi OCHOBHBIC LIETH H3yuYeHUs
GbU3MKM Ha ypOBHE CpeaHero oodiero oOpa3oBaHUs, IUIAHUPYEMBbIE pPE3yJbTaThl OCBOCHHS Kypca
(U3HKY: IMYHOCTHBIC, METAMPEAMETHEIE, TPEJIMETHEIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [JIAaHUpPyEMble pe3ylbTaThl OCBOCHHS Kypca (M3MKM Ha 0a30BOM ypOBHE, B TOM YHUCIE

MPEIMETHBIEC PE3YIIbTATHI IO TOAAM O0yUYCHHS;

e cozaepxkaHue yueOHoro mpeamMera «Pusnka» mo rojgaM o0ydeHusl.

®dusnka Kak Hayka 0 HamOojee OOImMX 3aKOHAX MPUPOMABI, BBICTYIAs B KadecTBe Y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAHUH 00 OKpYyXarolleM MUpe.
IkonpHBIA Kypc (QU3UKKH — CHCTEMOOOPA3yIOMIUNA /Jisi €CTeCTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, H3y4aeMbIX XUMHEH,
ouosorueit, ¢usznueckoil reorpadueil m acrpoHommueil. VMcnonp3oBaHWEe U aKTUBHOE NMPUMEHEHHE
¢u3nyeckux 3HAHUM oOmpejaesseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMM B cdepe
SHEpPreTUKH, TPAHCIIOPTa, OCBOCHMsSI KOCMOCA, IIOJIy4E€HUS HOBBIX MAaTepUaloOB C 3a/JlaHHBIMHU
CBOWCTBaMH | JApYyrux. VzydyeHue (U3MKW BHOCHT OCHOBHOW BKJIAJ B (JOPMHPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydarommxcsi, B (OPMUPOBAHHE YMEHHH NPUMEHATh HAayYHBIH METO]
MO3HAHUS TPU BBIIIOJHEHUH MU yUEOHBIX HCCIEIOBAHUH.

B ocHoBYy kypca ¢u3MKM A7 YpOBHS cpelHEero oouiero oOpa3oBaHUS IOJIOKEH psija UAEH,
KOTOPBIE MO’KHO PacCMaTpUBATh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBJISETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COZIEpKUT MaTepual M3 BCeX pazlesioB (DU3MKH, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, Tak U
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (puU3uMku OOBEeAMHEH BOKPYT
¢usnvecknx teopuit. BenynmM B Kypce sBisieTcs: OPMHPOBAHUE TPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanyss OpeArnosiaraeT MCIOIb30BaHUE T'yMaHUTapHOTO
MoTeHIMana (U3NIECKO HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS (U3UKW C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MHPOBO33PEHYCCKUMH, HDABCTBEHHBIMHU M SKOJIOTUIECKUMH TTPOOIEeMaMH.

Hoes npuxnaonou manpaenrennocmu. Kype (UMK mpeanojaraeT 3HaKOMCTBO C IIMPOKUM
KPYTOM TE€XHHUUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH U3yUEeHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu  peanusyercs IOCPEICTBOM BBEACHUS OJIEMEHTOB  COJIEp)KaHUS,
MOCBSAIMIEHHBIX YKOJIOTUIECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU
U TEXHOJNOTHHM, a Takke OOCYXIeHHs MpoOJIeM pPaLUMOHAIBHOIO NPUPOAONOIL30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMU DJJIEMEHTaMH Kypca (M3UWKM Ha YpOBHE CpPEIHEr0o oO0Iero oOpa3oBaHHs
SBISIIOTCA  u3mdeckue Teopun (popMuUpoBaHUE TIPEACTABICHHH O CTPYKTYpE MOCTPOEHUS
¢usnveckoii TeopuH, ponu (YHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIOB B  COBPEMEHHBIX



MIPeICTAaBICHUIX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHi, 11l OMMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MPOLIECCOB).

CuCTeMHO-EeSTETbHOCTHBI NOAX0A B Kypce (pU3MKHM peanusyercs Npexae BCEro 3a Cuér
OpraHM3allKi SKCIEPUMEHTAbHON JedTenbHOCTH oOydaromuxcs. /s Ga3oBoro ypoBHS Kypca
(GU3MKM — 53TO HCIIOJIB30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOPBIE B IpOrpaMMe Mo Gpu3uKe 00bETUHEHBI B OOIINH CIIMCOK YUEHHYECKUX
MPaKTUYECKHX padoT. Beinenenue B ykazaHHOM IepedHe Ja0OpaTOpHBIX padoT, MPOBOIUMBIX IS
KOHTPOJSI W OLEHKH, OCYIIECTBIISIETCS Y4YaCTHHKaMU OO0pa3oBaTeIbHOIO Mpoliecca HCXOAs U3
0COOCHHOCTEH MIIaHUPOBaHUS U OCHaleHHs KabuHerta ¢usuku. [Ipu 3ToM oOecrieunBaeTcs OBjla/ieHNE
00ydJaromUMHUCS YMEHUSIMU TPOBOJIUTh KOCBEHHBIE W3MEpPEHUSs, HCCICIOBAHUS 3aBUCUMOCTEH
(U3MYECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX THITOTES.

bonbiioe BHUMaHUE yaensieTcs peleHUI0 pacyETHBIX M KauyeCTBEHHBIX 3aaad. [Ipu stom s
pacuéTHBIX 3a/ay MPUOPUTETOM SIBIISIFOTCS 3aJayd C SBHO 33JaHHON (PU3UYECKOH MOJEIbIO,
II03BOJISIFOIINE IPUMEHATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jeiia Kypca, TaK
U HMHTETPUPYS 3HAHUS W3 PAa3HBIX pa3fenoB. il KadyecTBEHHBIX 3a/a4 MPHOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEKaHHS (PU3MUECKUX SIBICHUH W TMPOLIECCOB B OKPYKAIOIIEH >KU3HU,
TpeOyromre BIOopa GU3NYECKO MOAETH TSl CUTYaIlul MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY 00€CIICUCHUIO
y4eOHOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHHS
JOJKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOro KaOuMHeTa (PU3UKU WIH B YCIOBUSAX MHTETPUPOBAHHOTO
KaOuHeTa MPeMETOB €CTECTBEHHO-HAYYHOT0 IUKIIA. B kabuHeTe GU3MKH JOMKHO OBITH HEOOX0UMOE
nabopaTopHOoe 000pyHOBaHHE JIsi BBHITOJHEHHS YKa3aHHBIX B MporpamMMme Mo (pu3mke yueHHUECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpannoHHoe 0060pyAoBaHue (GOpPMUPYETCS B COOTBETCTBUU C IPUHIIMIIOM MUHUMAIIbHOMN
JOCTaTOYHOCTU W oOecrevnBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MpOrpaMMe Mo (pU3uKe KIFOUYEBBIX
JEMOHCTPAIMA  JIIT  WCCIICIOBAHUS W3Y9YaeMbIX SBJICHHM M TPOIECCOB, OSMIUPUYCCKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.

JlaGopatopHoe oOopyaoBaHWE ISl YUYEHHYECKHX IMPaKTUYECKHX paboT dopmupyercs B BUIE
TEMaTHYECKHX KOMIIIEKTOB M o0ecreunBaeTcs B pacyére OJTHOTO KOMILJIEKTa Ha JIBYX OOyYaromInuxcsl.
Temarnueckue KOMIUIEKTBI JIaDOpaTOPHOTO OOOPYJIOBaHMSI JIOJDKHBI OBITh IOCTPOEHBI Ha
KOMIUICKCHOM HCITOJIb30BAaHUM AHAJIOTOBBIX M NU(POBBIX TPUOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPHUTEIIBHBIX CUCTEM B BUJIE IIU(MPOBBIX JTaOOpaTOpuid.

OCHOBHBIMU IIeNIAMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE HHTEpEca M CTPEMIICHUS OOYYArONIMXCS K HAYYHOMY W3YYEHUIO MPHPOJIBI,

pa3BUTHE UX UHTEIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
e pa3BUTHE TMPEACTAaBICHUM O HaydyHOM MeToJe TNo3HaHus U  (OpMHUpPOBaHUE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opmHupoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3YYEHHUS OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHue yMEHHU OOBSCHATH SBJICHUS C HCIIOJIb30BAaHHEM (DH3UYCCKUX 3HAHWHA H
HAyYHBIX JOKa3aTeIbCTB;

e (opmupoBaHUe MpeACTaBICHUN O poyd (HU3HUKH JUIS PA3BUTHS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHH.
JlocTuxeHue 3THX 1efiell oOecrieynBaeTcsl pelieHHeM CIEIYIONX 3a/1a4d B MPOLecce U3YUYEHUS
Kypca (pU3UKU Ha YPOBHE CPEAHEr0 00Iero o0pa3oBaHMsL:
e TMpuOOpEeTeHHE CHUCTEeMbl 3HAHUU 00 O0O0mUX QUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUAX, BKIIOUAS MEXAHHKY, MOJEKYJIAPHYI (HU3HKY, SIEKTPOAMHAMHKY, KBaHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKHY;

e (opmupoBaHUE YMEHUH MPUMEHSATH TEOPETHUYECKUE 3HAHUS IJi1 OOBSCHEHUS (PU3NUYECKUX
SIBIIGHUW B IPUPOJIE U JUUISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB PEUICHMs Pa3IMYHBIX 3a/a4 C SBHO 3aJaHHON (DPU3MUYECKOW MOJEIBIO,
3aja4, MOJPa3yMEBAOIINX CAMOCTOSITEIbHOE CO3/IaHUE (PU3UYECKON MOJEIH, aJeKBATHON
YCIIOBHSIM 33]1a4H;
e TMoHUMaHHWE (U3MUYECKUX OCHOB U TMPHUHIIMIIOB JEHCTBUS TEXHUYECKHX YCTPOUCTB H
TEXHOJIOTMYECKHUX TPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;
® OBJQJICHUE METOJAaMHU CaMOCTOSITEILHOTO ITUTAHUPOBAHHSI W TPOBENCHUS (DU3MUECKHUX
AKCIIEPUMEHTOB, aHAIM3a W HMHTEPHpETaluu WH(POPMAIUU, OMPEACICHUS IOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3JIaHWC YCIIOBHH JUIS Pa3BUTHS YMEHUH TPOCKTHO-HCCIIECIOBATEILCKOM, TBOPYECKOM
JeSTEIILHOCTH.
Ha n3yuenue pusuku (6a30BbIi YPOBEHB) HA YPOBHE CPEIHETO OOIIEr0 00pa30oBaHUsI OTBOJIUTCS
162 gaca: B 10 kiacce — 36 4aca, B 11 xitacce — 54 yaca, 12 xinacce — 72 yaca.
[Ipemiaraemerii B mporpamMMe 1o (U3MKe NepedeHb JIAOOPAaTOPHBIX U NPAKTUYECKUX padboT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YUHUTEIb JIeJaeT BEIOOP MPOBEICHUS JJA0OPATOPHBIX Pa0OT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YyYarOIuXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®usnka u MeToAbl HAYYHOI'0 TO3HAHMS
®usznka — Hayka o npupoae. Hayunble MeTonsl moO3HaHMs OKpyXkaromero wmwupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS NMPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (GU3NIECKUX SBICHUN U mporieccoB. Hayunbie runore3sl. OU3NUECKUe 3aKOHBI U
TeopHH. I paHUIbl TPUMEHUMOCTH (HU3NYECKHUX 3aKOHOB. [IpHHIIMT COOTBETCTBHUS.

Ponb u mecto ¢usuku B popMHpPOBAaHUN COBPEMEHHON HAYYHOW KapTHHBI MHpPA, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJICH.

Llemoncmpayuu

AHasiorossie 1 U(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYNKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHMYECKOro IBmKeHus. Cucrtema oTcuéra.
Tpaekropus.

[Tepemenienune, CKOpPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHabHOM
TOUYKH, UX NPOEKIMU Ha OCH CUCTEMBI KoopAuHAT. Ci0’KeHUE IIEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHomMepHOE U paBHOYCKOpPEHHOE MpsSMOJWHEHHOE JBWXKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTHU U NIEPEMELICHUSI MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOonHoe najgeHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonunerHoe aBukeHue. [[BrkeHMe MaTepuabHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOpPOCTb, JMHEHHas cKopocThb. llepmom u dyactora oOpamieHusl.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHMueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CHUAOMETP, ABUKEHUE CHapSIOB,
LIETIHBIE U pEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.

[TpeoOpazoBaHre ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXaHH3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

W3mepenue ycKkopeHus CBOOOIHOTO MaJAeHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUHU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEIETICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIMIEHUS MEXAY MyTSAMHU, TPOUIEHHBIMU TEJIOM 3a MOCIE0BaTEIbHbIE PABHbIE
MPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUYKEHUHU C HAYAJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yueHne nBUKEHUS MIApPUKaA B BA3KOU KUIKOCTH.

N3yuenune nBukeHus Tenaa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun orHocutTensHOcTH ['anmunes. Ilepseiii 3axkoH HproroHa. MHepuuanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cuii. Bropoil 3akoH HbloToHa M MaTepuanbHOU
Touku. Tpernii 3akoH HploTOHA 77151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.
Tpenue. Bunpl Tpenus (mokos, ckonbxenus, kauenus). Cuma tpenns. Cyxoe tperue. Cuia TpeHus

CKOJIbJKEHUS U cuiia TpeHus nokos. Koapdunuent tpenus. Cuia conpoTUBIEHUS MPHU ABUKEHUU TeJla B
YKUJIKOCTHU WJIM Tas3e.



[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT Cuiibl OTHOCHUTENIBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBeCUs: TBEPAOTO Tea.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHNE: TOAIINITHUKH, BUKEHNE NCKYCCTBEHHBIX
CIIyTHHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CiioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaliiu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MOABEME U MAJECHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

YcnoBus paBHOBecus TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U PE3HHOBOM 00pasIie, OT
ux aeopMarum.

HccnenoBanue ycnoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAICHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 8 MEXAHUKE

Nmnyneec maTepuanbHOM TOYKM (Tena), CUCTEMBl MaTepUalbHBIX ToueK. VMIylbc Cuilbl U
M3MEHEHUE UMITYJIbCa TeJla. 3AKOH COXPAHEHUS UMITyJibca. PeakTUBHOE JBUKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunernueckast sHEpTrHsi MaTepUAIbHONW TOYKH. Teopema 00 H3MEHEHUH KHHETUYECKOH SHEPTHH.

[MorennmansHas oSHeprus. lloTeHnmManbpHAas SHEPTHs YHOPYro AeGOPMHUPOBAHHOW TPYIKHHEIL.
[TorennuanbHas SHEPrys Tesa BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHbIE M HEMOTEHLIUANbHBIE CHIIBL. CBsA3b pabOThl HEMOTEHIIUANIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM HEPIrur CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEpruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4yeckue yCTpoNCTBa U IMPAKTHUECKOE MPUMEHEHHE: BOJOMET, KONED, MPY>KUHHBII MUCTOJIET,
JBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIMATBHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydenne abCOIIOTHO HEYNIPYTOTo yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3W pabOTHl CUJIBI C M3MEHEHMEM MEXaHMYECKOW SHEpPruM Tela Ha IMpuMepe
pacTsKEHUsI PE3UHOBOTO XKIyTa.

Pasznen 3. MoaekyasipHast pu3uka v TepMOANHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPHMM M HUX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapakrep IBHKEHUS M B3aUMOJICHCTBHS 4YacTHIl BELIECTBA.
Mopnenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosnekyil. Konmnuectso BemectBa. [locTosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKON TEOPUH UI€AIIBHOTO
ra3a. AOCOJIOTHas TemIeparypa Kak Mepa CpeJHEed KHHETHYECKOM SHEprMM TEMJIOBOIO JBMKEHHS
yactull raza. [lIkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHUe MennaeneeBa—Knanelpona.



3akoH JlanmbroHa. M30mpoliiecchl B HaeaabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OMnBITHI, OKA3bIBAIOIIME AUCKPETHOE CTPOCHHUE BEIIECTBA, GoTOrpaduu MOJIEKYJ OpPraHUYeCKUX
COCTUHEHUN.

OnbIThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Mopenb, HUTFOCTPUPYIOLIAsl IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnBIThI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHUH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3lyXa B HEM.

WccnenoBanue 3aBUCUMOCTH MEXKTY MapaMeTpaMU COCTOSIHUSI Pa3pekKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmoanHamuyeckasi cuctemMa. BHyTpeHHsIsI SHEPTUs TEPMOIUHAMHYECKON CUCTEMBI U CIIOCOOBI €€
u3MmeHenus. KomuuecTtBo TerminoTel U paborta. BHyTpeHHSsI »HEprusi OJHOATOMHOIO MJICATBHOTO rasa.
Buasl Teruionepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3ITyYCHHE. Y ACNIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBO TEIIOTHI py TEIIONEepeaaye.

[Tonstue 06 ammabatHom mporecce. llepBbiii 3akoH TepMoauHaMuku. [IpuMeHeHHE MEepBOro
3aKOHA TEPMOJAMHAMHUKH K H3ompoiieccaM. I padudeckast uHTepIpeTanus padoThl rasa.

Btopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemoBple MammHbl. [IpuHnunel AeicTBus TemioBbIX MamMH. IIpeoOpa3oBaHus »HEpruu B
TeruioBbIX MamuHax. KoaddumueHnt monesnoro aeiictBus TeruoBoil mammubl. {ukn KapHo u ero
KOA(UITMEHT MOJE3HOTO AEHCTBUS. DKOIOTHYECKHE TPOOIEMBI TEIIIOIHEPTETHKH.

TexHudeckue yCTpPOWCTBA W MPAKTHUECKOE NPUMEHEHHWE: JBUTaTelh BHYTPEHHEro CrOpaHwus,
OBITOBOM XOJOIUJILHUK, KOHJIUIIHOHED.

Llemoncmpayuu

M3MeHeHre BHYTPEHHEH YHEPTUH Tella MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKHU U3 OYTHUIKU MO
NEeICTBHEM  CXaToro BO3Ayxa, HarpeBaHue »ddupa B JaTyHHOW TpyOke MyTEM  TpEeHHUS
(BUICOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpATyphbl) TENA MPHU TEIIoNepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mogenu mapoBoil TYpOUHBI, IBUTATENSI BHYyTPEHHETO CTOPAHMS, PEAKTHBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne u koHAeHcarus. Mcnmapernwme u kumneHue. AOCONIOTHAsS W OTHOCHUTEIbHAsS
BIQXHOCTh BO31yXa. HacelmeHHBIH map. YaenpHas TemioTa Mapoo0pa3oBaHus. 3aBUCHUMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KpUCTAILIOB. JKuakue
kpuctamuisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenne u kpuctamu3amnus. Y AelbHas TEIUIoTa IJIaBICHUS.
CyOnumarus.

YpaBHeHHe TEIIOBOTO OanaHca.

TexHn4eckue yCcTpoiCcTBa U MPaKTUYECKOE TPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KATIOPUMETP,
TEXHOJIOTMH MOJYyUYEHUsI COBPEMEHHBIX MaTepraIoB, B TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu noHWKEHHOM JaBJICHUHU.



CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMUYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diiekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OnekTpuzauus Tel. JNeKTpudeckuil 3apsn. JlBa Buaa anekTpudeckux 3apsioB. IIpoBoaHukwy,
JTURJIEKTPUKU U TIOJTYIIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsia.

B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToYedHBIM 3JIEKTpUYECKUN 3apsi. DJIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 3iieKTpUuYecKoro nouid. IIpuHomn cyneprno3uuyu 3JIeKTpUYecKuX mojel. Jinnuu
HANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro mnousid. [lorenuman. Paznocts morteHnuanoB. [IpoBonHuku u
TURIIEKTPUKHU B JIEKTPOCTATUYECKOM ToJie. J(uaaexTpuyeckas mpoOHUIIaeMOCTb.

OnektpoéMkoctb.  Konpencarop.  DIeKTpoEMKOCTh  IUIOCKOTO  KOHAEHcATopa.  JHEprus
3apsKEHHOT0 KOHEHCATOopA.

TexHuyeckue yCTpOWCTBA M  MPAKTUYECKOE TMPUMEHEHHE: DIIEKTPOCKOI, JIIEKTPOMETD,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOpP, KOMUPOBAIbHBINA ammapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M IPUHLIUIT ACUCTBUS IIEKTPOMETPA.

B3aumopeiicTBue HaA3IEKTPU3OBAHHBIX TE.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DINeKTpocTaTUYECKas 3alluTa.

JINdIIEKTPUKH B 2JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOLIAAH IIACTHH, PACCTOSHUS MEXKIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

11 KUIIACC

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOro Toka. Mcrounmkm Toka. Cuna
Toka. [locTOsITHHBIN TOK.

Hanpsxenue. 3akon Oma a1 yyacTka Henu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHBJIEHUE BemiecTBa. IlocnemoBarenbHoe,
NapajyIeIbHOE, CMEIIAHHOE COEINHEHNE ITPOBOHHUKOB.

PaGora anextpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DNEKTPOABUKYILAS CUJIa U BHYTPEHHEE CONMPOTUBIEHUE UCTOUYHUKA TOKA. 3akoH OMa JJis MOJHON
(3aMKHYTOI) 25IekTpuueckoi nermu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs TPOBOJUMOCTh TBEPABIX METAJIIOB. 3aBUCHUMOCTh COTPOTHUBICHUS METAIOB OT
teMriepaTypbl. CBEpXIIPOBOUMOCTb.

DNEeKTpUUECKUil TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTy4YKOB.

[TomynpoBonuuku. CoOCTBEHHAsI ¥ MPUMECHAS TPOBOJUMOCTh TOMYNPOBOIHUKOB. CBoiicTBa P—N-
nepexoja. [loaynpoBoJHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PACTBOPAX M pacIulaBax 3JEKTPOJIUTOB. DIEKTPOJIUTHYECKAS] TUCCOLUALUS.
DNEKTPOIU3.



DJIEKTPUUYECKUH TOK B razax. CaMoCTOSITENbHBIA U HECAMOCTOSITENbHBIN pa3psan. Monnus. [lnazma.

TexHuueckue yCTpoWCTBA W NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, pPEOCTaT,
UCTOYHUKU TOKa, BSJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPBL, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIA JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYMPOBOIHUKOBEIN IO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPsKEHUSL.

3aBUCUMOCTDH COMPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, TUIOMIAJAHN MOMEPEYHOTO
CEUYEeHHS U MaTepuaa.

CMenaHHoe CoOeIMHEHUE TPOBOJHUKOB.

[IpsiMoe n3MepeHne 3IeKTPOABIKYIIEH cuilbl. KOpOoTKOe 3aMbIkaHKe rajlbBaHUYECKOIO 3JIEMEHTA U
OIICHKA BHYTPEHHEI0 COIPOTUBIICHHUS.

3aBUCHUMOCTh COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 3eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHEIO COIPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

Me:xnpeameTHble CBA3U

Uzyuyenne xkypca ¢usuku 0OazoBoro ypoBHsa B 11 Kimacce ocymiecTBisieTcs € y4€ToM
COJIEpKaTENbHBIX MEXKIIPEAMETHBIX CBs3el C KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Meswxcnpeomemuvie nousimus, CBA3aHHBIE C M3YYCHHEM METOJOB HAy4YHOTO IO3HAHUS: SIBJICHUE,
HAy4YHBIH (akT, TUnoTe3a, ¢u3MUecKas BEIWYMHA, 3aKOH, TeOopHs, HaOII0JeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUM, JWHEHHas (QyHKIMs, nmapaboia, runepOoia, HX
rpauKi ¥ CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexaHnueckoe ABMKEHHE B KUBOM mpupone, nuddysus, ocMoc, TEII000OMEH KUBBIX
OpraHU3MOB (BH/IbI TEIUIONIEPEAAUU, TETIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH M Ta30B, JIEKTPUUYECKHE CBOMCTBA METAJIOB,
3JIEKTPOJIUTUYECKAS] TUCCOLMALINS, TaTbBaHUKA.

Teoepagpus: BNaxHOCTh BO3yXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonozeus: mpeodpa3zoBaHUE ABMIKEHUHN C UCIIOIH30BAHUEM MEXAaHNU3MOB, YUET TPCHHS B TEXHUKE,
MOJIIUITHAKY, UCIOJF30BaHUE 3aKOHA COXPAHEHHS UMITyJbCa B TEXHHUKE (pakeTa, BOJOMET U JIPYTHE),
JIBUTATeNIb BHYTPEHHETO CrOpaHus, TMapoBas TypOuHa, OBITOBOW XOJOJMJIBHUK, KOHAUIIMOHE,
TEXHOJIOTHH TOJYyUYEHUS] COBPEMEHHBIX MaTepPHAIOB, B TOM YHCIIe HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
AJIEKTPOCTaTHUECKAsT  3alllhTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIA  TPUHTED,
AIEKTpOHATpeBaTeNbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE TPHUOOPHI, TaTbBaHUKA.

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThHL. B3anMoJelCTBHE MTOCTOSHHBIX MarHUTOB. MarnutHoe mnoJie. Bekrtop
MarHuTHOM WHAYKIWU. [IpuHIMI Cynepno3uuuu MarHUTHBIX nojied. JIMHMM MarHUTHOM MHIYKIUU.
Kaptuna nuHui MarHuTHOM MHAYKIMH MOJISI TIOCTOSITHHBIX MAarHUTOB.

MarnuTtHoe 1oJsie IpOBOAHUKA ¢ TOKOM. KapTuHa JTUHUN MHAYKIMH MarHUTHOTO TOJIS JJIMHHOIO
IPSIMOTO TMPOBOJAHMKA M 3aMKHYTOIO KOJBIEBOTO IMPOBOJHMKA, KaTyIIKM ¢ TOKOM. OmbsIT Opcrena.
B3anmopeiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HalIpaBJICHUE.



Cuna JlopeHia, e€ MoAyJib M HampabiieHHE. J[BU)KEHHE 3apsyKeHHOM YacTUIBI B OJHOPOJIHOM
MarHuTHOM noJjie. Pabora cumel JlopeHniia.

SBreHWEe  BJIEKTPOMArHUTHOM  WHIYKIIMH. [Torok  BekTOopa  MarHUTHOM  HMHAYKIUH.
DIEKTPOABUKYILAS CUJIa UHIAYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapayes.

BuxpeBoe snekrpuueckoe noje. DIeKTPOABUKYINAS CUla HHIYKIUU B MPOBOJIHUKE, IBHKYIIEMCS
MOCTYIATEIbHO B OJJHOPOJTHOM MarHUTHOM I10JI€.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBJE€HHE CAMOUHIYKIIMH. DJIEKTPOIBUKYIIAs CHIIa CAMOMHTYKIIHH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue yCTporucTBa U NPAKTUYECKOE TPUMEHEHHUE: IOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMAarHMTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTHUIl, MHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JluHuY MHIYKIUYA MarHUTHOTO TIOJIS.

B3anmopelictBrue 1ByX NIPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHOM UHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJABHKYILIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHsI MATHUTHOIO MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebartenbnas cucrema. CBOOOAHBIE MeXaHWYecKue KojebaHusa. ['apMoHHUYecKHe KOIeOaHWUs.
[Tepuon, yactora, ammutyaa u ¢aza konedanuil. [IpyKuHHBI MasTHUK. MaremMaTH4ecKuil MasiTHUK.
VYpaBHeHne rapMoHHUecKux kosiebanuid. [IpeBpaiienre sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

KonebGatenbupiit  koHTyp. CBOOOIHBIE  AJIEKTPOMArHUTHBIE  KOJE€OAaHUS B HAEaIbHOM
KOJIe0aTEIbHOM KOHTYpe. AHAOTUS MEXIYy MEXaHHYECKHUMH U DJIEKTPOMATHUTHBIMH KOJICOAHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM K0J1e0aTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxaloUmMX KojeOaHusX. BbIHyXJIeHHbIE MeXaHUYeCKHue KoyeOaHUs.
Pe3onanc. BeiHyX/I€HHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHyCOMJANbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. I[IpoumsBojmcTBo, mepenadya u  MOTpeOJEHUE  DIEKTPUUECKOW  DHEPTHUHU.
DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJICTBE AEKTposHeprun. KynbTypa UCONb30BaHUS AIIEKTPOIHEPTUU
B [TIOBCEJTHEBHOM KU3HH.

TexHudeckue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHE: JJIEKTPUUYECKUN 3BOHOK, TIE€HEpaTop
MePEMEHHOTO TOKA, JIMHUM dJIEKTPOTIepe iad.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB Koyie0aTeNbHON cHUCTEMBbI (NMPYXUHHBIA WM MaTeMaTHYeCKHA
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcuuorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HaIllPsDKEHUS OT BPEMEHM) JUISl SJIEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mocCienoOBaTEIbHOM COCIMHEHUM PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TMHUM AIIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCHMOCTH MEPUOJIA MAJIBIX KOJeOaHUW Tpy3a Ha HATU OT JJIUHBI HUTH U MAaCChI
rpysa.

HccnenoBanue nmepeMEHHOTO TOKAa B LENM K3 IOCIEAOBATEIbHO COECIMHEHHBIX KOHAEHCATOpa,
KAaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuyeckue BOJIHBI, yClIOBUS pacripocTpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUs U AJIMHA
BouiHbL. [lonepeunsie u npoaonbHbIe BoJHBL. UHTepdepenius u nudpakius MEXaHHYeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMAarHUTHbIE BOJIHBL. YCIOBUS M3JIyYEHHUS DJICKTPOMArHUTHBIX BOJIH. B3aumuas
opueHnranus BektopoB E, B, V B snexkrpomarauTHOi BOjHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IpeJoMIieHue, noyspusauus, Audpakuus, uatepdeperimsa. CKOpOCTh dIEKTPOMATHUTHBIX
BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[puMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl AUArHOCTUKA B TEXHUKE W MEIULIMHE, pajap, paJdonpuEMHHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuPpakini MEXaHHUECKUX BOJH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOW U YaCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, TPEJIOMIICHUE, TOJISIpU3aIus,
Iudpakuus, UHTephepeHIus.

12 kiaace

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsiMonuHeliHOe pacnpocTpaHEHHE CBETa B OJHOpOJIHOW cperne. Jlyu
cBeta. ToyeuHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHBI OTpakeHus cBeTa. [locTpoeHmne n300pakeHni B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUS CBeTa. AOCONIOTHBIA IMOKa3aTeNlb MPETOMIICHUS.
[TonHoe BHyTpeHHEE oTpaxkeHHe. [IpenenbHblil yroi IOJIHOr0 BHYTPEHHETO OTPAXKEHMSL.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatoiue u paccerBaomye JuH3bl. ToHKas muH3a. @OKYCHOE PAcCTOSIHUE M ONTUYECKas cuia
TOHKOHM JMH3BL. [locTpoeHne n3o0pakeHni B COOMPAIOLINX U paccenBaoNUX JnH3ax. dopMyna TOHKOM
JMH3bI. Y BEJIMYEHNUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass ontuka. MaTepdepenuns cBera. KorepeHTHbIE WCTOYHHWKHW. Y CIOBHS HAOIIOACHUS
MaKkCHMyMOB W MHHHUMYMOB B HWHTEP(QEpPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
VCTOYHHUKOB.



Hudpaxus ceeta. Judpakunonnas pemérka. Y ciaoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IpH
naJIcHU MOHOXPOMATHUECKOI0 CBeTa Ha JUGPPAKIIUOHHYIO PEILETKY .

[Tonsipuzanus ceera.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE MPHMEHEHHWE: OYKH, Jiyma, QoToamnmnapar,
NPOCKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AW(PaKIHOHHAs peméTKa,
HOJISIPOU .

Jlemoncmpayuu

[TpstmonuHEeHOE paclipocTpaHeHNe, OTPaKEHUE U MpeoMiIeHre cBeTta. OnTuueckue npudopsl.

[TostHOE BHYTpEHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKEHHM B JIMH3AX.

Monenu MUKpPOCKOTIA, TEJIECKOIa.

Habmionenue naTepdepeHnm cBera.

HaGmonenue nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[Tomydenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TosrydeHue ciekTpa ¢ HOMOIIBIO TU(PPAKIMOHHON PELIETKH.

Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

HabGmronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHMnBl  IPUMEHUMMOCTH  KJIACCHMYECKOM MeXaHWKHW. llocTynaTel crienManbHOM — Teopuu
OTHOCHUTEJIBHOCTH: MWHBAPUAHTHOCTb MOAYJISI CKOPOCTHM CBETa B BAKYyyM€, IPHHIMUI OTHOCUTEJIBHOCTH
OWHIITEWHA.
OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JIUTHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHIbl. DHEPrUs MOKOSL.

Pa3nes 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. opmyia [Inanka cBsa3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTve U uccinenoBanue ¢orodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oToddexra.
VYpaBuenue DiiHmreitHa 11 poroaddexta. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoHCTBa M MPAaKTUUYECKOEe MPUMEHEHHUe: (HOTOAIEMEHT, (POTOAATUUK, COTHEUHAS
Oarapesi, CBETOAHO/.

Jlemoncmpayuu

®oToa(peKT Ha YyCTAaHOBKE C IMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtorddexra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopaa mo paccessHuro o -uactuul. [lmanerapHas mMojenb
atoma. Iloctynarel bopa. M3nydyenue u nornomenue (GOTOHOB MPH MEpeXo/ie aToMa ¢ OAHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CriekTp ypOBHEH SHEPIUHU aTOMa BOJOPO/Ia.

BonHoBbie cBoiicTBa yacTuil. Bonuel ae bpoitnsa. KopnyckyisspHO-BOJIHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYX/IEHHOE U3JIyYeHHE.



TexHu4ecKkne yCTpONCTBAa M MPAKTHYECKOE MPUMEHEHHE: CIEKTPaJbHbIN aHamu3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpoeHus saapa. OTKpbITHE pPagMOaKTUBHOCTH.
OmnbiTel Pesephopaa mo ompeneneHuio cocraBa pajnoakTHBHOTO m3nydeHus. CBoiicTBa aibda-, Oera-,
ramMma-u3iy4eHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTkpeITHE TIpOTOHA U HeWTpoHa. HykimonHas moxaens siapa ['eiizenOepra—MBanenko. 3apsaa sapa.
Maccosoe uncino saapa. M3otonsl.

Anbga-pacnaa. ONEKTPOHHBII M NO3UTPOHHBIM Oera-pacmnaj. [‘amma-uznydenue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus cBs3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa.

SAnepHele peakuuu. [leneHne u cUHTE3 A1€p.

SAnepusbiii peaktop. TepmosinepHsiii cuHTe3. [IpoOnembl U NEPCHEKTUBBI SAEPHON SHEPreTHUKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTeTHKU.

OnemMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

Mertobl HaOMIOEHNS U PETUCTPALIMH FJIEMEHTAPHBIX YaCTHII.

@yHIaMeHTalIbHbIE B3aUMOEHCTBUSA. EMUHCTBO (pu3nueckoil KapTHHBI MUpA.

TexHudeckue yCcTporCTBa M IIPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, KaMmepa BuibCcoHa, siepHbIi
peakTop, aToMHast 6oMba.

Llemoncmpayuu

CY€TurK MOHU3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Dranbl pa3BUTHs acTpoHOMUH. [IpUKIaHOE U MUPOBO33PEHYECKOE 3HAYECHNUE ACTPOHOMHUMU.

Bun 3Bé3anoro He6a. Co3Bes3ausi, spkue 3BE3/bl, IIIAHETHI, KX BUIMMOE ABH)KCHHUE.

ConHeynas cucrtema.

Comnnne. ConHeunasi akTuBHOCTh. Mcrounuk sHepruu CosiHIIa W 3BE37. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpaMma  «CHEKTPAJIbHBIM  KJIACC —  CBETHUMOCTB».  3BE3NBI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» MJisi 3BE3] IIABHOM MOCIIENOBATEIBHOCTH.
Buytpennee ctpoenue 3B€311. COBpeMEHHbIE MPEICTABIECHUS O MPOUCXOKIEHUU U 3Boonu ConHLa 1
3BE3. DTaIbl )KU3HHU 3BE3]I.

Mnineunsii I[lyte — nama [anaktuka. [lonmoxkenue w aBwxkenne ConHua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Paciupenue Bcenennoil. 3akon Xab66ma. Pasberanue ramaktuk. Teopust bombrioro
B3pbIBA. PETMKTOBOE M3IIy4YeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTPOHOMUHU.

Yuenuueckue nabniooenus

HaGmronenuss HEBOOPYKEHHBIM TIA30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH ISt
orpezieNieHus MOJIOKEeHUsT HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIyLIapHsl U SIPKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, miuaner, Miaeunoro Ilytu.



O06o0maroIee NOBTOpPeHUE

Ponp ¢u3nkM W acTpOHOMHUH B SKOHOMHUYECKOW, TEXHOJOTUUYECKOW, COIMAIBHOW W ATHUYCCKOM
cdepax IesITeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHON HayYHOH KapTUHE
MHpa, POJib (PU3NIECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUH O (PU3MUECKON KapTHHE MHpA, MECTO
¢u3nueckoil KapTHHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHHHA O
IpUpoJeE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢u3uku 0a30BOro YpoBHA B 12 Kiacce OCYHMIECTBISETCS C Y4YETOM
COJIepKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OMOJIOTWH, XUMHUH, reorpaduu U
TEXHOJIOTHH.

Mesicnpeomemuvie nouwsimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAY4YHOI'O IO3HAHUSA: SIBJICHHE,
HAy4YHBIA (aKT, THUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, JKCICPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpPaBHEHHH, TPUTOHOMETpUYecKHe (PyHKIMU: CHHYC, KOCHHYC,
TaQHI€HC, KOTaHNe€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX IPOEKIHMU Ha OCH
KOOpJIMHAT, CJOXXECHHWE BEKTOPOB, IPOU3BOAHBIC JJIEMEHTAPHBIX (QYHKIWUH, NPU3HAKKA MOJ00HS
TPEYTroJbHUKOB, OIIPEIEICHHE IIIOIAAN IUIOCKUX QUryp U 00bEMa Tell.

buonoeusn: snekrpuueckue sBICHHS B JKMBOH IpHpoJie, KoieOaTelabHbIE IBM)KEHUS B KUBOU
IpUPOJIE, ONITUYECKHUE SIBIICHUS B )KUBOW IPUPOAE, NSHCTBUE PaJUallii Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOSHHE aTOMOB M MOJEKYJ, KPHCTAIUIMYECKash CTPYKTypa TBEPIBIX Tell, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKY, CIIEKTPaJIbHbII aHaIu3.

l'eoepaghus: MarHuTHBIE TMONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX pyA, (oTochéMKa 3eMHON
IIOBEPXHOCTH, NPEJICKa3aHUE 3eMJIETPSICCHUH.

Texunonoeus: JMHUW DIEKTPOIIEpENay, TIEHEPAaTOp MEPEMEHHOI0 TOKa, AJIEKTPOJBUIaTElNb,
WHAYKIUOHHAs Te4b, pajxap, paguonpuéMHUK, TENeBH30p, aHTeHHa, TtenedoH, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue ydeOHoro mpenmera «@Dusuka» Ha ypoBHE cpenHero obmero oOpa3oBaHus (0a30BbIif
YPOBEHb) JOKHO OOECHEUUTh TOCTHUKEHHE CIEAYIOUUX JUYHOCTHBIX, METANPEeIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPe3yJIbTaThl OCBOCHHS yueOHOro npeamera « Du3nka» JOJKHBI OTPakaTb TOTOBHOCTb U
CHOCOOHOCTh OOYYAalOIIMUXCS PYKOBOJICTBOBATHCS CGHOPMUPOBAHHON BHYTpEHHEH MO3ULIMEH JUYHOCTH,
CHCTEMOW LEHHOCTHBIX OpUEHTAlWH, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOILECTBa, pPACHIMPEHHE JKU3HEHHOTO OIbITa W  OIbITa
NEeSTeIbHOCTH B TMPOIIECCEe pealn3aliid OCHOBHBIX HANpaBiICHUM BOCHHUTATEIbHOWU AEATEIHHOCTH, B TOM
YHClie B YaCTH:

1) rpaxkaaHcKoro BOCHUTAHMSA: CPOPMHPOBAHHOCTh TPAXKIAAHCKON MO3MIMU OOYYArOIIETOCs Kak
aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPAJIUIIMOHHBIX 00IEUYEeTIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECaX IPaKIaHCKOTO OOIECTBa, y4acTBOBAThH B
camMOyTpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (YHKIHSAMHU H
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) mMATPHUOTHYECKOT0 BOCHUTAHUS: CHOPMHUPOBAHHOCTH POCCUHCKON TPaXKIAHCKON HICHTHYHOCTH,
MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSM DPOCCHHCKHUX YYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCHHTAHUS: COOPMHPOBAHHOCTh HPABCTBEHHOTO  CO3HAHMS,
ATHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIEHMBATh CHUTYallMI0 W TIPUHUMATh OCO3HAHHBIE PEIICHHS, OpPUEHTHPYSACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JAESATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTHYeCKOr0 BOCHMTAHMSA: ICTETHYECKOC OTHOUICHHUE K MHPY, BKIIOYAs ICTETHKY HAyYHOTO
TBOPUYECTBA, IPUCYIIETO GU3NYECKON HAYKE;

5) TpyaoBOro BOCHMTAHMSI: WHTEPEC K Pa3IMYHBIM cepaM MpoPecCHOHANBHOIN NeSTeIbHOCTH, B
TOM YHCJIE CBA3aHHBIM C (PU3MKONW M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oynymiei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMo00pa30BaHUIO B 007acTH (M3UKH HA MPOTKEHUU
BCeM KU3HU;

6) JKO0JOrHYecKOoro BOCHUTAHUSA: CHOPMUPOBAHHOCTH HSKOJOTHYECKOH KYJIBTYypBl, OCO3HaHHE
JI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPOoOIIeM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JCHCTBHI B OKpY)KAlOIIEW Cpele Ha OCHOBE 3HAHUA LeNen
YCTOMYUBOTO PA3BUTHA YEJIOBEUECTBA;

pacuIpeHue OmbITa JAeSITeIbHOCTH YKOJOTHUECKONW HANpaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUM
1o gusuke;

7) NEHHOCTH HAYYHOr0 MO3HAHHUsI: CHOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOM HAYKH;

OCO3HaHME LEHHOCTH HAyYHOW JesATEeIbHOCTH, TOTOBHOCTb B TMpOLECCe H3Y4YEHUs (UHUKU
OCYIIECTBIIAThH MPOEKTHYIO U UCCIIEI0BATENIbCKYIO NESTEIbHOCTh MHIMBUYaIbHO U B TPYTIIIE.



METANPE/IMETHBIE PE3YJIbTATbBI
ITo3HaBaTeIbHBbIC YHHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Ba3oBble Jlornyeckue AeicTBUA:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONPEIEATh LEIH IESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JIOCTHIKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NYECKUX SBIICHUSX;

pa3zpabarbiBaTh IUIaH peElIeHHs MpoOJeMbl ¢ Y4E€TOM aHallM3a HMMEIOIIMXCS MaTepUajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIIBHOCTb, OIEHUBATH COOTBETCTBHUE PE3YJbTATOB LIEJSM, OIICHUBATH
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJIMHUPOBATh U BHINIOJIHATH pabOTy B YCIOBUSIX PEaibHOTO, BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBrble ucciaenoBareLCcKue AeiCTBHSA.

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MEeTO1aMU (PU3UUYECKOM HAYKH;

BIIa/IETh HaBBIKAMU Y4e€OHO-HMCCIIEIOBATENIbCKOW U IMPOEKTHOM JesTeNbHOCTH B 00nacTu (pU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEILHOMY ITOMCKY METOJIOB pPEUIeHHs 3afad (H3HMYECKOTO
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHMS;

BJIQJIETh BHUJIAMHU  JIEATEIIbHOCTH IO TOJYYEHHID HOBOIO 3HAHMUS, €ro HHTEepIpeTalui,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYalUsSIX, B TOM YKCJE MPHU CO3AaHUU Y4eOHBIX
MIPOEKTOB B 00JIACTH (PHU3HKH;

BBISIBIIATh MPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJU3UpPOBATh 3a/layy, BBIJBUTaTh THUIOTE3y €€
peuieHusi, HaxoJIWThb AapryMEHTHl Ul JI0Ka3aTelIbCTBA CBOUX YTBEP)KICHUMW, 3a/laBaThb NapaMmeTpbl M
KPUTEpPUU PELLICHHUS;

AQHAIM3UPOBATh TOJYYEHHBIE B XOJ€ PEIICHUs 3aJaydl pPe3yJIbTaThl, KPUTUUYECKU OIEHUBATH HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTeNbHON I€ATEIHHOCTH, B TOM YHCIIE TIPH
W3Y4eHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUUECKYIO 00IaCTh )KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BIIa/IETh HABBIKAMU MONXYy4YeHHUs] HHPOpMAIUN (U3MUYECKOTO COJEp>KaHUS W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIFHO OCYIIECTBIISITh MOUCK, aHATN3, CUCTEMATH3AINI0 U WHTEPIIPETALNIO HHPOPMAIIH
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABIICHNUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITNH;

UCIIONIb30BaTh CpeACTBAa HWH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pelIeHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C COONIOJCHHEM TPeOOBAaHUN SPTOHOMUKH,
TeXHUKH O€30MacCHOCTH, THUTHUEHBI, pPeCcypcoCOEpEeKEeHHs, TMPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHWsS B PA3IMUHBIX ¢opMaTax ¢ y4€TOM Ha3HAYCHUS
nH(OpPMAIIUY U TIeNIEBOM ayAUTOPHH, BEIOUpAs ONTUMATBHYIO (hOpPMY TIPECTABICHUS U BU3YaTH3AIIHH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

OCYIIECTBIISATh O0IIEHNE Ha ypoKaxX (PU3UKH ¥ BO BHEYPOUHOH JCSATEIHHOCTH,

pacmo3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYaIlUN U CMATYAaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMAaTHKy U METOJIbI COBMECTHBIX JACUCTBUI C yUETOM OOIIMX UHTEPECOB U BO3ZMOKHOCTEH
Ka)KJIOTO WICHA KOJIJICKTHUBA;



MNpUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTU, OPraHHU30BBIBATL U KOOPAUWHUPOBATH HeﬁCTBHH mo eé
JTOCTYDKCHUIO: COCTABIIATH IUIAH JISHCTBUH, paCcIpeAeNsATh PO C YYETOM MHEHHH YYaCTHHKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KauCCTBO CBOCIO BKJIAJa MW KaXIOTO YYaCTHHKAa KOMAaHIBI B O6H.[Hﬁ pe3yibTaTt I10
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIC MPOCKTHI, OLICHUBATh UJCH C TO3ULIUH HOBH3HBI, OPUTMHAIBHOCTH, PAKTUYECKOI
3HAYMMOCTH;

OCYHICCTBIIATL IMO3UTHUBHOC CTPATCITMUYCCKOC IIOBCACHHUEC B Pa3JIMYHBIX CUTyalUAaAX, IMPOABIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIBHYIO ACATEIBHOCTh B 00JacTH (PU3MKH U aCTPOHOMHH,
BBISIBIISATH MPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOATENIBHO COCTAaBJIATH IUIAH PELICHMS PAaCUETHBIX M KAYECTBEHHBIX 3aJ1ay, IJIaH BBINOJIHEHUS
MIPAKTUYECKON PabOTHI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JIeNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO H MPOSBICHUIO SPYAUIINH B 00J1aCTH (PU3UKH, IOCTOSTHHO TOBBIIIATH
CBOW 00pa30BaTEeNbHBIN U KYJIBTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIILHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LIEISAM;

BJIJIETh HAaBbIKAMU I103HABATEJIIbHOM pEQIEKCHHM KaK OCO3HAaHUS COBEpUIAEMbIX JIEHCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TS OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3€E Pe3yJbTaTOB AEATEIbHOCTH;

[IPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpouecce nocTukeHus: TMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOTPAMMBbI 1O (U3UKE IJI1 YPOBHS
cpeaHero oomero o0pa3oBaHUS Yy OOYYalOLIUMXCS COBEPIICHCTBYETCS ASMOLMOHAIBHBIM HHTENJIEKT,
npeanoiararoIuil copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHUE, BUJETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBaHMs, BKJIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIMOHAIBHBIM M3MEHEHHUSAM U MPOSBIATH TMOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAlIUM, BKJIIOYAIOUIEH CTpeMIIEHHE K JOCTHIKEHHUIO IeNId U YCIEXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOXHOCTEN;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOILMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATh €ro
IIPU OCYILECTBIEHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTh BBICTpAaMBaTh OTHOILIEHUS C APYTUMHU JIOAbMH,
3a00TUTbHCA, TIPOSBIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 10 kiaacce mperMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha MpUMepax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOW Hay4HOI
KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTUH, B IPAKTUYECKON JEATEIbHOCTH JIIOICH;



YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (PU3MUECKUX MOJENeH: MarepuaibHas TOYKa,
WMHEepLHaJIbHas cUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TENO, HACaIbHBIM ra3, MOJENHU CTPOEHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AJIEKTPUUYECKUH 3apsi/ MU pelieHnn GU3NIeCcKuX 3a/1ay;

pacrio3HaBaTh (U3MYECKHUE SIBICHUS (TPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETUYECKONM TEOPUM CTPOEHHUS BEUIECTBA M JJIEKTPOAMHAMUKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE IBUXKEHHE, CBOOOJHOE MaJCHHE TeJ, ABM)KEHHE IO OKPYXKHOCTH,
UHepLus, B3auMoelicteue ten, 1uddys3us, OpOyHOBCKOE IBUKEHUE, CTPOCHHE KHUAKOCTEH U TBEPIBIX Te,
M3MEHEeHHe 00bEMa TeJl MPH HAarpeBaHUU (OXJIAKICHUH), TEIJIOBOE paBHOBECHE, MCTIAPEHHE, KOHICHCAIHS,
IUIaBJIEHUE, KpUCTAUIM3allis, KUIIEHWE, BJIAKHOCTb BO3JyXa, IOBBIIIEHME JaBJIEHUS Traza IpU €ro
HarpeBaHWM B 3aKpPBITOM COCYyJZle, CBS3b MEXIy I@apaMeTpaMH COCTOSHMS Traza B H30IMpolieccax,
ANEKTpU3ALUS TeJ, B3aUMOJICHCTBUE 3apsI0B;

OINMCBHIBATh MEXAaHUYECKOE JBIDKCHHE, HCHOJb3ysd (HU3UUYECKHUE BEIMYMHBI: KOOpPJMHATA, ITyTh,
IIEpEMEIIEHUE, CKOpPOCTb, YCKOpPEHHE, Macca Tejla, CWIa, HMIIYJbC Tejla, KUHETUYECKas JHEprus,
MOTEHLIMAJIbHAs JHEPrus, MeXxaHuuyeckas paboTa, MeXaHHMYecKass MOIIHOCTh; MPH OMUCAHUHM MPABUIHHO
TPakTOBaThb (U3NYECKUN CMBICT HCIHOJIB3YEMBIX BEJIMYMH, HUX OOO3HAUYEHHUsS] M €IUHHULbI, HAaXOIUTh
(bopMyJIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMHU BETHYNHAMH;

OIMCHIBATh HM3YYCHHBIC TEIJIOBHIE CBOMCTBA TEN M TEIUIOBBIC SIBICHHS, HUCIONB3Ys (U3UUECKUE
BEJIMYMHBL: JIaBJICHUE ra3a, TeMIlepaTypa, CpelIHsAs KUHETUYEeCKash SHEPIus XaoTUYECKOrO JIBUYKEHUS
MOJIEKYJ, CpeJHEKBaapaTUYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEILJIOTHI, BHYTPEHHSSI SHEprus, padoTa
raza, Kod(h(UIUEHT MOJIE3HOTO NIEHCTBUS TEIJIOBOTO JIBUTaTells; MpPU OMUCAHUHM MPABWJIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICT HCHOJB3yEMbIX BEIHMYMH, WX OOO3HAYCHHS W EAWHHIBI, HAaXOTUTh (OPMYJIHI,
CBSI3BIBAIOIUE JTAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTHMH BEITHYMHAM;

OTMMCHIBATh U3YUYCHHBIC SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHE SBICHUS (IIPOIECCHI),
UCIONB3Ysl (PU3NYECKUE BEITUYHMHBI: JJCKTPUUECKUN 3apsiji, JIEKTPHUUECKOe IMOoJje, HAmpsHKEHHOCTh MO,
MOTEHLIMAJ, pPa3HOCTb IIOTEHIMAJIOB;, IMpPU ONHWCAHUU MPABUIBHO TPAKTOBaTb (QPU3NYECKUI CMBICI
UCTIOJB3YEMBIX BEIMYMH, WX O003HAueHHWS W EAMHUIBI;, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE ITAHHYIO
(H3MYECKYIO BEIMYUHY C IPYTUMHU BEINYNHAMM;

aHAJM3UPOBaTh (PU3UUECKUE MPOLECCHl U SBJICHUS, MCIONB3YS (U3NYECKHE 3aKOHBl U NPUHLUIBL
3akoH BceMupHoro Tsarotenus, |, 1l u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW IHEpruH,
3aKOH COXPaHEHHS UMITYJIbCA, TPUHIUIT CYNEPIO3UIINN CHJI, IPUHIIMIT PABHOIIPABUS HHEPIIUATBHBIX CUCTEM
0TC4€Ta, MOJEKYJIAPHO-KMHETUUYECKYI0 TEOPUIO0 CTPOEHMs BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b CpeIHEH
KMHETHYECKOW SHEpruM TEIUIOBOIO JBHXKEHHS MOJIEKYJl C aOCONIOTHOM TeMIiepaTypoid, MepBbIi 3aKOH
TEPMOJMHAMMKHN, 3aKOH COXpPAaHEHHUS DSJEKTPUYECKOro 3apsaa, 3akoH KyroHa, mpu 3TOM pas3inyarhb
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAXKEHWE M YCIOBUSA (TpaHUIIbI, OOJIACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHLUIBI JEHCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPONCTB; Pa3inyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI M0 MUCCIEA0BAHNIO (PU3NUYECKUX SBJICHUM U MPOIECCOB C HCIOIb30BaHUEM
OpSMBIX U KOCBEHHBIX M3MEpEHUil, mpu 3ToM (opMynupoBaTh NpobieMy/3afadyy M TUIOTE3y y4eOHOTro
HKCHEpUMEHTa, CcOoOUpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTro O0O0OpYJIOBaHHUS, TIPOBOAUTH ONBIT H
(hopMyITUpOBaTh BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HW3MEPEHUs (PH3MYECKUX BEIMYMH, IMPH 3TOM BHIOMpPATh
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUS U UCIIONB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

HCCIIeIOBaTh 3aBUCHUMOCTH MEXIY (U3MYECKMMHM BEJIMYMHAMHM C HCIOJBb30BaHUEM IPSIMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH pe3yJabTaThl MOJYYCHHON 3aBHCUMOCTH
(bu3nYecKrX BEIMYMH B BHJIe TaOIUI U TPaHUKOB, €1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;

coOnoaTh MNpaBuia O€30MacHOTO TpyJa NpU MPOBEIEHUH MCCIEJOBAHUN B pPaMKax Y4eOHOTro
OKCHEPUMEHTa,  Yy4eOHO-HCCIEeOBATEeNbCKOM M TMPOEKTHOW  JEATENIBHOCTH C  HCIOJIb30BAHUEM
W3MEPHUTEIIbHBIX YCTPOUCTB | JIaOOPAaTOPHOTO 000PYT0BAHHS;

peuiath pacy€THBIE 3a/1a4U C SIBHO 3a/laHHOM (PU3HUecKOl MOENblo, UCTIOIb3Ys PU3NUECKHE 3aKOHbI
U TIPUHIIMIIBL, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4M BIOMPATh (PU3MUECKYIO MOJIENb, BBIIACIATH (pU3HuecKue
BEJIMYMHBI U (OPMYJIbI, HEOOXOIUMBIE Uil €€ pelIeHHs, MPOBOAUTH PACUEThl M OLEHHUBATH PEAJHLHOCTD
MOJIyY€HHOTO 3HAUEeHUS (PU3HUECKON BEIUYUHBI,



pelaTh Ka4eCTBEHHbIE 3a/1aUy: BBICTpaUBaTh JOTMYECKH HENIPOTUBOPEUNBYIO LIEMIOYKY PacCykACHUN
C OMOPOIl Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

WCIIOJIb30BaTh TPU PEUIeHUHM Y4YeOHBIX 3aJad COBpPEMEHHble HH(GOpPMAllMOHHBIE TEXHOJOTHUHU IS
MOWCKA, CTPYKTYPHPOBAHHS, WHTEPIpPETAIMM W TPEJICTaBICHHUS YYeOHOW W HAYYHO-TIOMYJSPHON
uHbOpMalMY, TOJIYYCHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aAHAIM3UPOBATH IOJIY4aeMYIO
nHpopMaIuio;

MPUBOJIUTh MPUMEPHI BKJIAa/Ja POCCHICKUX U 3apyOeKHBIX YUYEHBIX-(GU3MKOB B Pa3BUTUE HAYKU,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTOJb30BAaTh TEOPETUYECKUE 3HAHHMS IO (HU3MKE B IOBCEIHEBHOW JKM3HM Uil OOECTeUeHHS
0€e30MacHOCTH MpHU 00pallleHUU ¢ MPUOOPAMH M TEXHUUECKUMH YCTPOUCTBAMU, JJII COXPAaHEHUS 3/I0POBbS U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIoIei cpee;

paboTaTe B IpyNIe C BHINOJIHEHHUEM PA3IMYHBIX COLMAJIBHBIX POJICH, IMIIaHUPOBATh PAOOTy TPYIIIHI,
palMoOHANBHO pPaCHpeAesaTh OOS3aHHOCTH M IUIAHUPOBAThH JIEATENBHOCTh B HECTAHIAPTHBIX CHUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaX0T0 U3 YUaCTHUKOB TPYIIIbI B pELICHHE pacCMAaTPUBAEMOi TPOOIIEMBI.

K konny oOyuenus B 11 kJiacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

JIEeMOHCTPHPOBATh Ha MPHMEPAaxX POib M MecTO (U3WKUA B (POPMHPOBAHWU COBPEMEHHOH HAyYHOM
KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKU U TEXHOJIOTMM, B IPAKTHUUECKOMN NEATEIbHOCTH JIIOJIEH,
L[EJTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTUHBI MUDA;

YUUTHIBATh TPAaHUIBI NMPUMEHEHUS H3YyUYEHHBIX (PU3UUYECKHX MOJENeN: TOYEUHBIM AJIeKTpUYECKUil
3apsil, pacro3HaBaTh (QU3MYECKUe sBICHUS (IPOIECChl) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKHU M KBAHTOBOUW (PU3HKH: SJEKTPUIECKasi IPOBOIUMOCTH, TEIUNIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JCWCTBHUSI TOKA, B3aUMOJCHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAas WHAYKUUSA, JeicTBHE
MarHMTHOTO MOJIS Ha MPOBOJHUK C TOKOM M ABWXKYIIHMICS 3apsii, SJIeKTPOMAarHuTHbIE KOJIeOaHus U BOJHBI,
ONKCHIBATh M3YyYEHHbIE CBOMCTBA BELIECTBA (AJIEKTPUYECKUE, MArHUTHBIE, ONTHUYECKUE, DIEKTPUUECKYIO
IIPOBOAMMOCTDh PA3JIMYHBIX CPE) W DJIEKTPOMAarHUTHbBIE SBJICHUS (TIPOLIECCHI), MCMONB3Ys (U3HUEcKue
BEJIMYMHBL: DJIEKTPUUECKUN 3apsi]l, CUJIa TOKA, MIEKTPUUIECKOE HANPSIKEHHUE, DIEKTPUIECKOE CONIPOTUBIICHUE,
Pa3HOCTh MOTEHINANIOB, JIEKTPOIBIKYIIIAs CHila, paboTa TOKa, MHIYKIUS MAarHUTHOTO TOJIs, CHUila AMIiepa,
cwia JlopeHna, MHIYKTUBHOCTb KaTyIIKH, 3HEPIUsl AJIEKTPUYECKOTO M MArHUTHOrO TOJei, mepuoa u
yacToTa KosieOaHMII B KojeOaTelbHOM KOHType, 3aps] U CWila TOKa B IPOLECCe TapMOHMYECKUX
ANEKTPOMATrHUTHBIX KoJieOaHUM, TP ONMHMCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI MCIIOJIb3YEeMbIX
BEJIMYMH, MX OOO3HAUeHUs M EIMHHIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOLINE TaHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTMMH BETMYHMHAMY;

aHAJIM3UPOBATh (PU3MUYECKUE IMPOLECCHl M SBJICHUS, MCHOIb3Ys (PU3MUECKHUE 3aKOHBI U MPUHIUIbL:
3ak0H OMma, 3aKOHBI IOCIEA0BATEIBHOIO M INMAapaUIE]bHOTO COEIMHEHUs NPOBOJHUKOB, 3aKOH JlKoymsa—
JleHua, 3aK0H AMEKTPOMATHUTHON MHIYKLWHU, ONPENESATh HAMPABICHUE BEKTOPA MHAYKUWHA MArHUTHOTO
TOJIs IPOBOJHUKA C TOKOM, CHJIBI Ammiepa u cuiibl JIopeHia;

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIEA0BaHNI0 (U3NYECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BAaHUEM
OpSMBIX U KOCBEHHBIX M3MEpPEHMil: mpu 3ToM (opMynupoBaTh NmpobdieMy/3afady M TUIIOTE3y y4eOHOTro
HKCHEpUMEHTa, COoOMpaTh YCTAHOBKY M3 TMpPEUIOKEHHOro 00OpYyJIOBaHHUs, TMPOBOAUTH OMNBIT H
(hopMyITHpOBaTh BBIBOJIBL;

OCYIIECTBIISTh MpSMble W KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIUWYMH, TIPU 3TOM BBIOMpPATH
ONTUMAJIbHBIN CIIOCOO M3MEPEHHUs M UCIIOIB30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEepEeHHIA;

HCCIIEI0BATh 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH C MCIIOJIB30BaHUEM MPSAMBIX U3MEPEHUM: MPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (U3NYECKUX BETUYHH B
BUJIE Ta0NHI U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOmoaTh mnpaBuia 0€30MacHOTO TpyJda MpU MPOBEIECHHUHM MCCIEOBaHUN B paMKax y4eOHOro
OKCHEPUMEHTa,  Yy4eOHO-HCCIEeOBATEeNbCKOM M TMPOEKTHOW  JEATENIBHOCTH C  HCIOJIb30BAHUEM
W3MEPHUTEIIbHBIX YCTPOUCTB | JIaOOPAaTOPHOTO 000PYT0BAHHS;

peuath pacy€THbIE 33/1a4U C SBHO 3a/1aHHOM (HU3UYECKON MOJIENbI0, CTONb3Ysl (GU3NYECKUE 3aKOHBI
Y TIPUHIIMIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M BHIOMPATh (PU3MUECKYIO MOJIENb, BBIICIATH (pU3HuecKue
BEJIMYMHBI U (OPMYJIbI, HEOOXOIUMBIE Uil €€ pelIeHHs, MPOBOAUTH PACUEThl M OLEHHUBATH PEAJHLHOCTD
MOJIyY€HHOTO 3HAaUeHUS (PU3HMYECKON BEIHUNHBI,



pemaTh KadeCTBEHHBIE 3a/1a4M: BBICTPAWBATh JIOTHUYECKU HEMPOTHBOPEUUBYIO LEMOYKY PACCYKICHHUMA
C OIOPOM HA N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCIOJb30BaTh IMPH PEUICHUH YYeOHBIX 3a/ad COBPEMEHHblE HH()OPMAIMOHHBIE TEXHOJIOTUU [UIs
MOUCKA, CTPYKTYpUPOBAHMS, HHTEPIPETAlM W TPEACTaBICHUS Y4eOHOH W Hay4HO-TIOMYJISIPHOMN
uHbOpMalMY, TOJIYYCHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aAHAIM3UPOBATH IOJIY4aeMYIO
nHpopMaIuio;

OOBSICHATh NPUHLUIBI JSHCTBUS MAlllMH, IPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pazivyaTh yCIOBUS
ux 0e301acHOT0 UCIIOJIb30BaHMs B TIOBCETHEBHOM JKU3HHU;

NPUBOAMUTH MPHMEPHI BKIIAAA POCCUHCKUX M 3apyOekHBIX YUYEHBIX-(U3UKOB B Pa3BUTHUE HAYKH, B
00BsSICHEHHUE ITPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKEe B IOBCEIHEBHOW KM3HM [Ull OOECeYeHMs
0€30MacHOCTH MPH OOpaIeHNH ¢ MPUOOPaMHU M TEXHHYECKUMH YCTPOWCTBAMH, JUII COXPAHEHUS 3/J0POBbS U
COOJIIOICHHSI HOPM KOJIOTUYECKOT0 TIOBEACHUS B OKPYIKAIOIIEH cpejie;

pa0oTaTh B IpyMIe ¢ BHINOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH, IIIaHUPOBATh PabOTy TPYIIbI,
palMOHANIBHO pPacHpeAeaTh OOS3aHHOCTU M IJIAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYalLUsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB IPYTIIHI B PEIICHHE PACCMAaTPUBAEMO MPOOIIEMBI.

K xonmmy 12 kiacca mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y OOYYArOIIUXCS YMEHHUI: IEMOHCTPUPOBATh Ha MpPUMEpax PoJib U MECTO (U3UKH B
(opMHPOBAHUN COBPEMEHHOW HAyYHOIH KapTHUHBI MUpPa, B PA3BUTUN COBPEMEHHOW TEXHUKHU U TEXHOJIOTH, B
IIPAKTUYECKON JEATENbHOCTH JIIOJIeH, LEeTOCTHOCTh U €IUHCTBO (PU3MUECKOW KapTHHBI MHUpA; Jyd CBETa,
TOUYCYHBI MCTOYHHUK CBETA, SJIEpPHAsi MOJIENb aTOMa, HYKJIOHHAas MOJAEIh aTOMHOTO spa MPH pPEHICHUU
(bu3HYeCKUX 3a/1a4;

pacrio3HaBaTh (U3MUECKHe SBJIEHUS (TpoLecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOAMHAMUKNA M KBAaHTOBOM (U3UKU: TNPSAMOJIMHEHHOE PpaclpOCTpaHEHUE CBETa, OTpa)KeHHe,
npejoMiIeHue, naTephepeHus, Tuppakins 1 MoJsSpHU3aNus CBeTa, TUCIepCHs cBeTa, (POTOIIEKTPHUECKHUI
apdekr (porodrddexr), cBeToBOoe naBICHHWE, BO3ZHUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJIMOaKTUBHOCTD; (POKYCHOE pacCTOSIHUE M ONTUYECKAs CUJIA JINH3BI.

OIMCHIBATh M3YYCHHbIE KBAHTOBBIC SIBICHUS W MPOLECCHI, MCIOJB3YyS (PU3MUECKUE BEITUYUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTUS U UMIYJIbC (POTOHA, TEPHOA
MoJrypacriajia, SHEprusi CBSI3M aTOMHBIX siZiep, NP ONMCAHHWW TPABWIIBHO TPAKTOBATH (PM3UYECKUN CMBICT
UCMOJb3YEMBIX BEIMYMH, MX O003HAUEHUS W E€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKyI0 BEIMUUHY C APYTUMH BETMYUHAMH, BBIYUCIIATH 3HaYCHHE (PU3NUECKOI BETMUNHBL;

aHATM3UPOBaTh (PU3NUECKUE MPOIECCHl M SBJICHUS, UCTIONB3Ys (PH3MUECKUE 3aKOHBI U MPHUHIUIIBL:
3aKOH NPSIMOJIMHEHHOTO pacIpOCTPaHEHUsl CBETA, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETa,
ypaBHeHHe OiHIITEeHHa 111 poTorddeKTa, 3aKOH COXpPAHEHUS SHEPrHM, 3aKOH COXPaHEHHs HMITYJbCa,
3aKOH COXpaHEHUs HJIEKTPUYECKOIo 3apsja, 3aKOH COXpPaHEHUs MacCOBOI0 YMCIia, MOcTyaaTel bopa, 3akoH
pPaZMoaKTUBHOIO pacnajia, Ipu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE
BBIp@XEHHUE U yCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

CTPOUTH M OMHCHIBATh N300pa’keHNE, CO3JaBaeMOe IMJIOCKUM 3€pPKaJIoM, TOHKOH JIMH30H;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEAOBAHHUIO (PU3NUECKUX SBICHUH U MPOILIECCOB C MCIIOIB30BAaHHEM
NPSIMBIX M KOCBEHHBIX M3MEpPEHH: Tpu ATOM (popMymupoBaTh IpobiaeMy/3agady ¥ THIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpYIOBaHWsS, TPOBOAWUTH OMNBIT H
(bopMyIHpOBaTh BHIBOIBI;

OCYIIECTBIATh MpSIMble M KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIMYMH, MPHU 3TOM BBIOMpPATh
ONITUMAITFHBIN CIIOCO0 M3MEPEHUS ¥ HCITOJIb30BaTh U3BECTHBIE METO/IBI OIICHKH MOTPEITHOCTEH N3MEPEHHIA,

WCCIIEIOBATh 3aBHCUMOCTH (PH3MUECKUX BEIIMYMH C MCIIOJIB30BAaHUEM TIPSMBIX U3MEPEHUN: TIPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOTYYEHHONW 3aBUCUMOCTH (PM3UYECKHX BEJTUYMH B
BUJie TaOJIHIl U TPaUKOB, Ae1aTh BBIBOBI M0 pe3yJIbTaTaM HUCCIIEA0BaHMS;

coOmroiaTh mpaBwia 0€30mMacHOr0 TpyJda IMPH TMPOBEACHUU HCCIAEAOBAaHUN B paMKax ydeOHOTO
HKCHEPUMEHTa,  y4eOHO-MCCIEeN0BATENbCKOM M MPOEKTHOW  JAEATENIBHOCTH C  HCIHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOTO 000PYI0BAHUS;

pemaTb pacy€THbIC 33a4M C SBHO 3alaHHON (PU3MUECKON MOAEIBIO, UCTIONb3Ys (PU3UUYECKUE 3aKOHBI
U NPUHLMIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BbIOMPATh (PU3MUECKYIO MOJIENb, BBIIACIATh (pU3MUecKue



BEJIMYMHBI U (OPMYJIbI, HEOOXOIUMBIE i €€ pelIeHHs, MPOBOAUTH PAacU€Thl U OICHUBATH PEAbHOCTh
MOJTY4YEHHOTO 3HaUeHHsI (QU3NUECKON BEITMUYHMHEI,

penaTte KayeCTBEHHBIE 3a/1a4i: BBHICTPAUBATh JIOTHUECKH HETTPOTHBOPEUMBYIO IIETIOUKY PACCYKIACHUM
C OIOPOH Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS;

HCIIOJIb30BATh MpHU PCHICHUU y‘-Ie6HBIX 3ala4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIG TCXHOJIOTUM AJId
IIOMCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAlMd W MPEACTaBICHHS Y4YeOHOM ¥ HAay4HO-TOMYJISIPHOM
UHQOpMAIMY, TIOJYYEHHOW W3 Ppa3IM4YHbIX HCTOYHMKOB, KPUTHYECKH aHAIM3MPOBATH IOJIY4aeMyIO
nH(pOpMAIIHIO;

OOBSICHATH MPUHIUIBI JCWCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyarh yCIOBHS
uX 0€30I1acHOT0 UCIOIb30BaHUS B TOBCEAHEBHOMN KU3HH;

IPUBOJIUTH MPUMEPHI BKJIA/JIAa POCCHHCKUX W 3apyOeKHBIX Y4YEHBIX-(U3MKOB B pa3BUTUE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUYCCKHUC 3HAHUA 110 (1)I/ISI/IKC B HOBCCI[HGBHOfI KU3HHU OJIA oOecrieyeHus
0e30MmacHOCTH Ipy 00paIeHNH ¢ TPUOOPaAMH U TEXHUYECKUMH YCTPOHCTBAMH, /ISl COXPAHEHHS 3/10POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPYKaIOIIEH cpefe;

paboTaTe B IpymNIe C BHIMOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH, MIIAaHUPOBATh PadOTy TPYIIIHI,
pallMOHAJIBHO PpacCipeacisiTh 00S13aHHOCTH H IJIAHUPOBATh ACATCIIBHOCTHL B HCCTAHAAPTHBLIX CUTYyaALUAX,
a/IeKBaTHO OLIEHMBATh BKJIAJ KaX0I'0 U3 YYaCTHUKOB I'PYIIIbI B pELUIEHHE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

N KosaunuyectBo yacos DJIEeKTPOHHbIE
o
11/-11 HaumeHnoBanue pa3aesioB M TeM IPOrPaMMBbI B Koutpoasnsie IIpakruuec (uudposrbie)
cero padoTsI Kue paGorsr  00pasoBaTe/bHBIE
pecypchl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHMUSA
bubmuorexa [JOK
1.1 1+1
®dusnka 1 METO bl HAYYHOT'O TO3HAHUS UK https://m.edsoo.ru/7fA1b72
Hroro no pasneny 1+ 1 ux
Pazgen 2. MEXAHUKA
bubmuorexa [JOK
, +
21 Kunevaruia b+ T https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
. +
22 Hunamika b+ T https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2. I+1
3 3aKOHEI COXPAHEHH B MEXAHUKE e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 3+3uk
Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUNHAMUKA
bu6mmorexa [IOK
- - i +
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHU 4+2uk https://m.edsoo.ru/7FA1bf72
bu6mmoreka [JOK
, +
32 OCHOBEI TEPMOHMHAMHUKH 6+ 2m L https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.3 1+1
ArperaTHble cocTosiHUS BetecTBa. da3oBble nmepexosl HK hitps://m.eds00.ru/7f41bf72
Hroro no paszneny 11+ 35 ux !
Paznea 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 + 1
IeKTpOCTaTHKA 3+ 9K https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 3+ 9 uk
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 18+ 18 ux 2



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 KJIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Ne (uudposrbie)
HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMBbl Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 [TocTosAHHBIN 25IeKTpUYECKUN TOK. TOKM B pa3InUHbIX 6+ 12u 1 bubnnoreka [HOK
cpenax https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1.2 M . 2+6
arHUTHOE M0JI€. DIEKTPOMATHUTHAS UHIYKIIHS UK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 8 + 18 uk
Paznen 2. KOJIEBAHUS U BOJIHbI
bubmuorexa [JOK
2.1 M 0 4+ 8
€XaHUYECKHUE U JIEKTPOMArHUTHBIE KOJeOaHUsI UK https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 M +1 1
€XaHUYECKUE U DIEKTPOMArHUTHBIE BOJIHBI 6 + 10 uk https://m.edsoo.ru/7f41c97c
Hroro no paszneny 10+ 18uxk
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 18 + 36 ux 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

12 xkiaace

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Konrpouabusie IIpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. KOJIEBAHUS U BOJIHbI
bu6mmoreka [IOK
1.1 0] 4+8 1
frrra e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4+ 8 ux 1

Pazgen 2. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH

OCHOBBI CHIEITUATBHON TEOPUHU bubnnoreka [JOK
2.1 2+ 6 ux
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 2+ 6 UK
Paznea 3. KBAHTOBAS ®PU3UKA
. bubmuorexa [JOK
. +
3.1 DJIeMEHTHI KBAHTOBOU OIITHKH 4+ 10 uk https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2 2+
3 Crpoenne atoma 8 nx https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
. +
3.3 ATOMHOE A/IpO 4+ 12 mx 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 10 + 30 ux 1
Paznen 4. OGOBIIAIOIEE IOBTOPEHUE
bu6mmorexa [IOK
. +
41 Obodmaromee nosTopernue 2+ 10 me https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 2+ 10 ux
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 18 + 54 uk 2



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

IHOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Konrpoapusie  Ipakruteckue u3ydeHusi 00pa3oBaTe/IbHbIC pecypChl
padoThI padoThI
Ponb u MecTo puszuku B popMupoBaHun
1 COBPEMEHHOU i)ayqﬂoﬁ K(gpIT)I/IHIi MHpa, B 1 bubamorexa LIOK
. . https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH
Ponb u mecTo pusuku B hopMupoOBaHUH
1 UK COBPEMEHHOI HAYyYHOU KapTHUHBI MUpPA, B 1
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
bubnnorexa [JOK
2 MeXAHITIECKOS ABIKCHHC. L https://m.edsogru/ff0c3508
2 uk MexaHnnyeckoe ABUKEHUE. 1
Bu6motreka [JOK
3 Saxotst Herotona L https://m.edSO(])_.[ru/ffOC3be8
3UK | 3akonsl HetoToHa 1
4 3aKOHBI COXpaHEHUS! B MEXaHUKE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c43d6
4 VK 3aKOHBI COXpaHEHUS! B MEXaHUKE 1
5 OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO- 1 bubmuoreka [JOK
KMHETUYECKOU TEOPHH. https://m.edsoo.ru/ff0c4dc2
5 UK BbpoyHnosckoe nBuxenue. Audpdysus 1
6 Wneanbhsiii raz B MKT. OcHOBHOE ypaBHEHHE 1 bubnmnorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
7 AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHen 1 bubnuotexa [JOK
KMHETUYECKOW DHEPIUM IBUKECHHS MOJIEKYIL. https://m.edsoo.ru/ff0c511e
6 UK VYpasunenue MengeneeBa-Knanelipona 1
g H3omnporeccsl B ACAIBHOM ra3e U ux 1 bu6muoreka [JOK
rpaduveckoe MpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
9 BuyTpeHHss 3HEPTHS TEPMOAMHAMUYECKONH 1 bu6muoreka [IOK
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS. https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

KomuuectBo Temnots! u padora. BHyTpenHnss

7 uk 1
SHEPTHUsl OJJHOATOMHOIO UJICATBHOTO Ta3a
10 IlepBblii 3aKOH TEPMOJMHAMUKH U €r0 1 bubnmnoreka HOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
8 uK IlepBblii 3aKOH TEPMOJIMHAMUKH U €r0 1
IPUMEHEHHE K N30IpoIeccam
11 HeobpaTumocTh IpOIIECCOB B IPUPOJIC. 1 bubmmoreka [JOK
BTopoii 3ak0H TEpMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
12 [Tpunmun gevicteust u KII/ TenmoBoit 1 bubmuorexa [IOK
MaIIHbI https://m.edsoo.ru/ff0c600a
9 1 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 1
MEPEXOIbI
KonTtponpsHast pabora o Teme
13 «Monexynsiprast pusuka. OCHOBBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
Bu6moreka [JOK
14 VYpaBHeHHe TeI0BOro 6anaHca 1 https://m.e dSO(])_.[ru 11066820
Hanpsk€HHOCTB AIEKTPHUYECKOTO TOJIS.
15 [IpuHIUIT CynIEpIIO3UIIMN ANEKTPUUECKUX 1 brbmmorexa [TOK
oteif, JTHHMH HAMAKEHHOCTH https://m.edsoo.ru/ffOc6df2
10 nk JInHuM HanpsHKEHHOCTU 1
11 ux HpI/IHVI:II/IH CYNEPIIO3UIINH SJIEKTPUUECKUX 1
TOJIEH.
16 PaGora cuin snexTpocTaTuuecKoro moJs. 1 bubmuorexa [IOK
ITorennuan. PasHoCTE MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
12 e PaGota cuit 31eKTpOCTaTHUECKOTO MOJIs. 1
[Torennuman. PazHocTh MOTEHIIMATIOB
. bubnuotexa [JOK
17 OnexrpoéMkocTs. Konnencarop. 1 https://m.e dsogru 07126
13 uk OnexrpoéMkocTs. Konnencarop. 1
14 nk DIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPA. 1
15 uK DneKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOPa. 1
16 uk =~ DHeprus 3apsHKEHHOTO KOHACHCATOpa. 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126

https://m.edsoo.ru/ff0c72c0

17ux ~ DHeprus 3apsyKEHHOIO0 KOHAEHCATOPA. 1
18 1k [IpuHIMT NEHCTBUS U IPUMEHEHUE 1
KOH/JIEHCAaTOPOB,
18 KoHTponbHas pabota 1mo Teme 1
«DIEKTPOCTATHKAY»
OBIIEE KOJIMYECTBO YACOB I10 18 +
[TPOTPAMME 18 UK



https://m.edsoo.ru/ff0c72c0

ITOYPOYHOE INTAHUPOBAHME 11 KJIACC

KoanuecTBo 4acoB

Hdara JIeKTPOHHBbIE U(PPOBHIE
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
[TocTostaubIit TOK. 3akoH OMa JuIs yyacTka
bu6mmoreka [IOK
1 uenu [TocnenoBarenpHOE, apauiebHOE, 1
https://m.edsoo.ru/ff0c74f0
CMEIIaHHOE COETMHEHUE TPOBOIHUKOB.
1 nx 3akoH OMa aJig yyacTka 1enu 1
) [TocnenoBarensHOE, MapaieibHOE, 1
UK
CMEIIaHHOE COCTUMHEHUE ITPOBOITHUKOB.
PaboTa 1 MOIIIHOCTH AJNEKTPUUECKOTO TOKA.
. . bubmuorexa [JOK
2 3akoH OMa 171 IOJIHOM 3EKTPUUYECKOM 1
https://m.edsoo.ru/ff0c7ae0
TN,
3 ux PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. 1
3akon OMa JJis MOJTHOM SIEKTPUUECKON
4 uk 1
TETH.
DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
3 meTayioB. [IpoBoguMocTh 1
MOJIYTIPOBOTHUKOB
5 Uk [IpoBOAMMOCTH MOTYTIPOBOAHUKOB
6 Uk IIpoBOIMMOCTH MOTYIIPOBOTHUKOB
7 ux [IpoBOAMMOCTDH MOTYTIPOBOAHUKOB
2 DNIeKTpOHHAs MPOBOJIUMOCTD TBEPIIBIX 1
UK
METaJIOB.
4 DIIeKTPUUYECKHI TOK B BAKyyMe. 1 bubnmnoreka [JOK

DIIeKTPUYECKHIT TOK B Ta3ax.

https://m.edsoo.ru/ff0c84ae



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

9 uk

DNEKTPUUECKUIA TOK B BaKyyMe.

10 ux

DJIEKTPUUYECKUI TOK B Ta3ax.

DNEKTPUYECKUI TOK B pacTBOPax U
pacIuaBax 3JIeKTPOJIUTOB.

11 ux

12 ux

DNEKTPUUECKUI TOK B pacTBOPax U
pacIuiaBax 3JI€KTPOJIUTOB.

DIIEKTPUUYECKUI TOK B pacTBOpax U
pacriuiaBax 3JeKTPOJIHUTOB.

KonTtponpsHas pabora o Teme
«2nektpocraruka. [TocTosHHBIN
ANEKTPUUYECKUN TOK. TOKU B pa3IuYHBIX
cpenax»

ITocTossHABIE MAarHUTHI U X
B3auMoieiicTBre. MarautHoe nosie. Bektop
MarHUTHOW UHAYKUMH. JINHUM MarHUTHOU
WHIYKIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

13 ux

14 ux

15 ux

MaruauTHoe nosie. BekTop MarHuTHOM
WHIYKITUU.

JIvHUM MarHUTHOW MHAYKLUN
MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicteue
MIPOBOJHUKOB C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

16 nk

DnekTpoMariuTHas MHayKius. [ToTok
BEKTOpa MarHuTHOW uHayKuuu. J1C
WHIYKIAW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuu Papanes

NHayKTUBHOCTB. SIBII€HUE CAMOMHIYKIUH.
OJIC caMOMHAYKIIUHA. DHEPTUST MAarHUTHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca600

I1OJIAA KaTylIKU C TOKOM. 3JI€KTpOMaI‘HI/ITHOC
I10JIC

3H€pI‘I/ISI MAarauMTHOTI'O IMOJIA KaTYHIKH C

17K TOKOM. DJIEKTPOMAarHUTHOE T10J1€
CB00OOIHBIE MEXAaHUYECKUE KOJIEOaHMS.

9 ["apMonnueckue konebanus. Y paBHEHHE bubnnoreka [HOK
rapMOHHYECKHX Kosiebanuid. [IpeBpaimmenne https://m.edsoo.ru/ff0caf06
SHEPTUu

18 uk YpaBHeHHE rapMOHUYECKHUX KOIeOaHHil.

19 Kk [IpeBpamienue 3uepruu
Konebarenbubiif KoHTYp. CBOOOIHBIE

10 3JIEKTPOMArHUTHbIE KOJeOaHUs B UCaIbHOM bubnnoreka [JOK
KosebaTebHOM KOHType. Popmyiia https://m.edsoo.ru/ff0cb820
TomcoHa.

20 1K CBOOOIHBIE MEKTPOMArHUTHBIE KoJeOaHus
B UJICalIbHOM KoJiebaTeIbHOM KOHTYPE.

21 uk ®opmyna Tomcona.

2 K [IpeBparienue sHEPruU B KOJeOaTeIbHOM
KOHTYpe

1 3aK0H COXpaHEHUsI YHEPTUU B UJI€ATTLHOM bubnuotexa [JOK
K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4

93 1 3aK0oH COXpaHEHUs YHEPTUHU B UJI€ATTLHOM
KOJIe0aTeTbHOM KOHTYPE
[IepemenHbIA TOK. MOIHOCTH IEPEMEHHOTO

12 TOKa. AMIUTUTYAHOE U JEHCTBYIOIEE bubnnorexa [IOK

https://m.edsoo.ru/ffOcbd34

3HAYEHHE CUJIbI TOKA U HATIPSKEHUS

24 ik AMIUIUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA W HAITPAKCHUA



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34

AMITITUTYTHOE U IEHCTBYIOLIEE 3HAUCHUE

25 ux
CHUJIbI TOKA U HaIIPSKEHUS
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
13 anekTposneprun. Kynbrypa ucnoib30BaHust
AJIEKTPOIHEPIUH B TTOBCEAHEBHOM )KU3HU
26 DKOJIOTMYECKUE PUCKU ITPU POU3BOJICTBE
e 3JIEKTPO3HEPIUHU.
7 KynpTypa ucnonb30BaHus 3IE€KTPOIHEPTUN
= B [IOBCEJHEBHOW KU3HU
MexaHnn4yecKkue BOJHBI, YCIOBHS
14 pacnpoctpanenus. [lonepeunsie u bubmorexa HOK
https://m.edsoo.ru/ff0cca54
MIPOJIOJIbHBIE BOJTHBI
28 uk MexaHuvecKkre BOJIHBI
29 uk . IlonepeyHble 1 IPOJOJIBbHBIE BOJIHBI
15 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3BYyKa. bubnmnorexa [JOK
Bericora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
30 uk Beicora Tona
31 uk TemOp 3ByKa
16 ONEKTPOMAarHUTHbHIE BOJIHBI, UX CBOMCTBA U bubnnorexka [JOK
ckopocTs. [Ikana 351eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
1 DJIEKTPOMArHUTHbBIEC BOJIHBI, UX CBOMCTBA U
e CKOPOCTb.
33 uk [Ixana 3neKTPOMarHUTHBIX BOJIH
17 [IpuHLIUNIBI PaIUOCBSI3U U TENEBUACHUS.
PazButue cpeacts cBsa3u. Pagnonokanus
34 nx [TpuHIIMIIBI paANOCBA3U U TEJICBUICHUS.
35 ux PazButue cpeacts cBsa3u. Pagnonokanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

bubmuoreka [JOK

18 KoHnTtponbhas padora «Konebanust u BOJIHBDY 1 1 https://m.edsoo.ru/fOCchfs
36 uk Pabora Hag ommoOkamMu 1
18 + 36
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME B 2
u

ITOYPOYHOE INTAHUPOBAHME 12 KJIACC

KoJsnuyecTBo yacoB

Nen/m Tema ypoka Konrpoasusie IIpakruueckue Aata UICKTPOHNEIE HPPORLIE
Bcero u3y4eHusi oOpa3oBaTeJbHBIC PeCypChl
padoThbI padoThI

1 [IpsiMonuHetHOE pacpOCTpaHEHUE CBETA B 1 bubnuorexa [JOK
OJHOPOJIHOM cpene. OTpakeHHe CBETa. https://m.edsoo.ru/ff0cd350

1k HpﬂMonHHeuﬁHoe pacnpocTpaHeHue CBETa B 1
OJTHOPOJIHOM CpeJie.

2 K OtpaxeHue cBeTa. 1
IIpenomnenue ceera. JInnssl. [locrpoenue

2 u300pakeHuii B muH3e. opmysia TOHKOH 1 bubmmoreka LIOK

https://m.edsoo.ru/ff0cd7f6

JIMH3BL.

3 Uk IIpenomnenue ceera.

4 ux JIunssl. [TocTpoenue n300paxxeHuil B TUH3E.

5 Uk dopmyia TOHKOM JINH3BI.
Hucnepcus ceera. IHTepdepeHnus crera.

3 Hudpaxuus ceera. Judpakunonnas 1
pemérka [lonspuzanus ceera

6 nx Hucnepcus ceera. InTepdepeHuus crera.



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd7f6

Hudpakuus ceera. JJudpakunonnas

7 vk .
pemérka
8 Uk Ilonmapuszanus ceera
4 KonrtponbHas padora no reme «OnTuka»
['paHuLbl MPUMEHUMOCTH KIACCUUYECKON
o bu6mmoreka [IOK
) MexaHuku. [locTynarsl cnennanbHOM
https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTHU
9 [Toctynatsl crienuanbHOW TEOpUU
UK
OTHOCUTEJIBHOCTH
10 [Toctynatsl crienuanbHOW TEOpUU
UK
OTHOCHUTEJIBHOCTH
1 [Toctynartel cnenuanbHOW TEOPUU
UK
OTHOCUTENIbHOCTU1
OHEeprus U UMIYJIbC PEIATUBUCTCKON
. bubmuoreka [JOK
6 yacTulbl. CBSA3b MACChI ¢ SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPIHUsl TOKOs
12 OHeprus U UMIYJIbC PEISITUBUCTCKON
UK
YaCTHLIBI.
13 uk CBs13b MacChl ¢ SHEPTUEH U UMITYJIECOM.
14 nk OHeprus NoKost
7 ®oronsl. opmyia [Inanka. Dueprus u bubnnorexka [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
15 ux DOTOHBI
16 uk ®opmyna Ilnanka
17 nx DHeprus U UMIyJabc GoToHA
g 3akoHsbl poTtodddexra. YpaBHeHHE bubnnoreka [JOK

OunmreitHa i poroaddexra. «Kpacnas

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d015e

rpanuna» Gorosdpdexra

18 uk 3akonsl pororddexra

19 uk VYpaBuenue DifHmrerina Ut GoTorddexra.

20 vk «KpacHnas rpanuna» porosrddexra

9 Hasnenue ceera. Onbithl [1. H. JIeOenena. bubmmoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6

21 ux [laBiienue ceera.

22 UK XUMHAYECKOE IEUCTBUE CBETA
TexHu4eckue yCcTponuCcTBa U NPaKTUYECKOe

10 npuMeHEeHHe: (OTOIIEMEHT, (OTOAATUHK,
coJiHe4Has OaTapesi, CBETOUO/T

73 TexHu4eckue yCcTporuCcTBa U MPaKTUYECKOe

e npuMeHeHne Gotodddekra.
24 ®doTrodneMeHT, (POTOoIATIHK, COTHEUHAs
e Oarapesi, CBETOANO

Mogens atoma Tomcona. ONBITHI

11 Pesepdopna mo paccesHuro a-yacTuil. bubmmorexa [OK

https://m.edsoo.ru/ff0d091a

[TnanerapHast MOJeNlb aTOMa

25 K Omneitel Pesepdopa mo paccesHuro o-
YaCTHII.

26 uk [LnanerapHas Moaenp aroMa

27 ux [Imanerapnast Mogenb aToMa

bubmuorexa [JOK

28 1K Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoToOHOB MPU

12 Mepexojie aToMa ¢ OJHOTO YPOBHS DHEPTUU bubmmorexa [JOK

Ha Apyrou. Bunasl cexropa

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Wznyuyenue u noraouienne GOTOHOB MPH

29 ux Iepexoie aTOMa € OJAHOTO YPOBHS SHEPTUU
Ha JIpyTOM.

30 ux Bune! cexropa
BomnHoBEIe cBoiicTBa yacTuil. BoiaHEI 1€

13 bpoiina. KopnyckynsipHO-BOJTHOBOI bubnnoreka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIyYeHUE

31 uk CHOHTaHHOE U BBIHYK/ICHHOE U3JTy4YECHHE
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI

32 uk Pesepdopnaa mo onpenenennto cocraBa bubmmorexa [JOK

https://m.edsoo.ru/ff0d0fd2

PaauoOaKTUBHOTO U3TyUEHUs
CsoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHs.

14 BnusiHne pain0akKTUBHOCTH Ha )KUBbIE bubmmorexa [IOK

https://m.edsoo.ru/ff0d0e38

OpTaHU3MBI

33 ux CgoiicTa anb(a-, 6era-, raMma-u3ITydeHUs.

34 Bnusinue paginoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

35 11 BnusiHue painoakTUBHOCTH Ha KUBbIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HENTpoHA. 30TOMBI.

15 Anbda-pacnaa. NeKTPOHHBIA U bubnnoreka [JOK
MO3UTPOHHBINA Oera-pacmnan. ["amma- https://m.edsoo.ru/ff0d1162
U3JIy4YeHUe

36 uk OTKpbITHE TPOTOHA U HEUTPOHA

37 uk N3zotomsl.

38 11 Anbda-pacnaa. NeKTPOHHBIA U

NO3UTPOHHBIN OeTa-pacnaz. ['amma-



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

U3Iy4eHUE

16 DOHeprus CBSI3U HYKJIOHOB B sjipe. S nepHbie 1 bubnnoreka [HOK
peakuuu. SaepHelil peakTop. https://m.edsoo.ru/ff0d1356
39 ux DHeprus CBSI3U HYKJIOHOB B SIJIpE. 1
40 uk SInepHble peakuuu. 41
41 vk SlnepHblit peakTop. 1
17 KonTtponsHast padora o Teme «KanroBast 1
(1076370 0
42 uk PaGora Han ommmbOkamMu
43 uk O06o0marmuil ypox.
44 yk O06006mamui ypox.
O6o6marmuii ypok. Pons ¢pusnyeckoit
18 TeopuH B POPMHUPOBAHHUH MPEICTABICHUH O 1
¢u3nveckoil kapTHHE MHUpa
45 vk IToBTOpenue: Kunemarnka
46 uk [MTosTopenue: [IuHamMuka
47 uk [ToBTOpEeHME: 3aKOHBI COXPAaHEHHUSI B
MEXAHHUKE
48 1K HOBTOpeHI/ICIVOCHOBBI MOJIEKYJISPHO-
KMHETUYECKOU Teopuu
49 ux IMTosTopenue: OCHOBBI TEPMOTMHAMUKHI
50 ux IToBropenue: I10CTOAHHBIN HNEKTPUIECKUN
TOK. TOKM B pa3inMuHBIX cpeaax
. IToBTOpenne: MaruutHoe noJe.
ONeKTpOMarHUTHAsE MHIYKIIUS
52 uk [ToBTOpenue: Ontuka
53 ux [ToBTOpEHME: DNEMEHTHI KBAHTOBOM ONTUKH



https://m.edsoo.ru/ff0d1356

54 ux

[ToBTOpEHue: ATOMHOE s171pO

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

18 +54

UK







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®uzuka, 11 knacc/ Msxumies I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iecTBo «M31aTenncTBO

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
C.A.Tuxomuposoii u b.M.fBopckoro «®u3zuka.10 knacc» n «®duszuka.l1 kmace»
(6a3oBbIii ypoBeHb). M.: «Muemoszunay 2015. [Iporpamma paccuntana Ha 2 yaca

B HeJento (Mo yueOHOMY IJIaHy JJisi BeUepHel Kokl — 1 Jac)

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

https://m.edsoo.ru/ff0d1784

https://m.edsoo.ru/ff0d0e38






