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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOr0 ypOBHS Ha YPOBHE CpPETHETO OOIIETro
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE MOJIOKEHUM U TPeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00Opa3oBaTeibHOW MporpamMmsbl, npenacraBieHHbIX B OI'OC
COO, a Takxe c yuérom (QenepanbHOl pabouell MPOrpaMMbl BOCIIUTAHUS U
KOHIEMIIMK TpenojiaBaHus yueOHoro npenMera «dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuitckon denepanuu, peanu3yroInx OCHOBHBIE
o0pa3oBaTeIbHbIE IPOTPAMMBI.

ConmepkaHue mporpamMmbl MO (PU3MKE HampaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTUHBI Mupa oOyuaromuxcs 10-1lkmaccoB mipu
oOydyeHnH ux (pu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpedoBanusam PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METANpeAMETHBIM pe3ylbTaTaM
oOyuyeHus, a TaKkK€ YYUTHIBAET HEOOXOAMMOCTb peaIU3alMd MEKIIPEIMETHBIX
CBsA3€M (PU3MKM C €CTECTBEHHO-HAyYHbIMU YYE€OHbIMU TIIpenMmeramu. B Hel
OTIPENEISIFOTCS OCHOBHBIE L€ M3Yy4€HUsl (PU3MKUM Ha YpOBHE CPEIHEro OOIIEro
00pa30oBaHus, TIAHUPYEMBIC PE3yJbTaThl OCBOCHHS Kypca (M3UKHU: JTUYHOCTHBHIE,
MeTarpeIMeTHbIC, PeIMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

o IJTAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (QU3UKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIC PE3YIbTATHI IO TOAAM O0YyUYCHHS,

e cofiepkaHue yueoHoro npeamera «duszmnkay mo rojgaMm o0ydeHus .

®du3rka Kak Hayka O HauOosee OOIIMX 3aKOHAX NPHUPOABI, BBICTYHAas B
KauecTBe y4eOHOTO MpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHMI 00 okpyxatoriem mupe. [IKonbHBIA Kype GU3HKHA — CHCTEMOOOPA3YIOIIHiA
JUI €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB, TOCKOIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IMIPOIIECCOB M SBJICHWN, M3ydaeMbIX XHUMHEH, OHOJIOTHEH,
buzmyeckor reorpadueit u  actpoHomuei. lcmonb3oBaHHME W AKTHUBHOE
npUMEeHEeHHe (U3MYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTUH B cdepe HSHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS
KOCMOCa, TIOJIYYEHHsS HOBBIX MATE€pPHUAJIOB C 33JaHHBIMU CBOWCTBAMU MU JIPYTHUX.
N3yuenne ¢u3nkum BHOCHT OCHOBHOW BKJIag B (popMHpOBaHWME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OO0ydaromuxcs, B (OPMUPOBAHHWE YMEHUU MPUMEHSThH
HayIHBIA METO]] IO3HAHUS MIPH BBHITTOJTHEHUH UMH YI4COHBIX UCCIICIOBAHHIA.

B ocHoBy kypca ¢Gu3uKd [ YpOBHS CpeaHEero oOIero oOpa3oBaHHs
MOJIOKEH PSJl HWICH, KOTOpble MOXXHO paccMaTpuBaTh Kak IPUHLHUIBI €ro
MOCTPOEHHUS.



Hoes yenocmumocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COIEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIFOUAET KaK
BOMPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (QU3HKH
oO0benquHEH BOKpYr (Qusnmyeckux Teopuil. Beagymmum B Kypce  SBISETCS
dbopMupoBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MATE€pPHH, BEIIESCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzaius NpeanojaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICICEHHUE CBSI3U Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOImEeCTBAa, a TaKkKe C MHPOBO33PECHUCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMH MTPOOTIEMaMH.

Hoes  npuxnaowoti  nanpasnennocmu. Kypc ¢usumku npeamnonaraer
3HAKOMCTBO C IMIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYCCKUX IMPHUIOKCHHUI
M3yYCHHBIX TEOPUH U 3aKOHOB.

Hoes »sronoeusayuu pearmsyeTcss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJICP)KaHUsI, TIOCBAMIEHHBIX OKOJOTHYECKUM TMPOOJIeMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakXke OOCYXKICHHS
po0JIeM parMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKONW 0€30MacHOCTH.

Crep>XKHEBBIMH dJIEMEHTAMU Kypca (PU3MKH HAa YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus SABJISAIOTCS (pu3udeckue Teopuu ((popMUPOBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTpOCHUs (U3HUECKONU TEOPHH, POk (yHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TMPEACTABICHHUSIX O TPHUpPONAE, TpaHUIaX
NPUMEHUMOCTH TEOPUH, JUIsl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
IIPOIIECCOB).

CHUCTeMHO-IeITeIbHOCTHBIM TOJX0J] B Kypce (DU3UKH pean3yercs Mpexe
BCEro 3a CYET OpraHM3aIliy AKCIICPUMEHTATBHOU JEATEIHbHOCTH OOYJarOIIMXCS.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKHM — O3TO HCIOJIb30BAaHUE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOPATOPHBIX padorT,
KOTOpBbIC B IporpamMme 1o (gpusnke oObeAMHEHBI B OOMIMN CIUCOK YYCHHYCCKUX
MpPaKTUYECKUX paboT. BrimeneHrne B yka3aHHOM IepeyHe JIabopaTOpHBIX padoT,
MPOBOAUMBIX JIJIi  KOHTPOJSI W OILIGHKH, OCYIIECTBISIETCS  y4aCTHUKAMHU
o0paszoBaTelbHOTO TIpoIecca HUCXOAsS U3 OCOOCHHOCTEW IUJIAaHUPOBAHUS U
ocHameHusi kabunera ¢u3uku. Ilpm 3TOM oOecreunBaeTcs  OBJAJECHUE
OOYJarOIIMMHUCS YMEHUSMH TIPOBOAHWTH KOCBEHHBIE HW3MEPCHHUS, HWCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKHX BEIMYUH U TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
IPEIJIOKEHHBIX THITOTE3.

bonpiioe BHUMaHUE yIENSETCS PEHICHUI0 PAaCYETHBIX W KauyeCTBEHHBIX
3amad. [Ipu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3a/1ayd C SIBHO
3aJIaHHON (PU3UIECKON MOAECIBIO, TTO3BOJISIOIINE TPUMEHSATh N3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3liefia Kypca, TaK M HHTETPUPYS 3HAHUS W3
pasHBIX pa3fesoB. J[7s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJlaHUS HA
O0O0BsICHEHHE TpPOTEeKaHUs (U3MUECKUX SBJICHUA M TPOIIECCOB B OKpYKaromien
KU3HM, TpeOyromue BbIOOpa (U3MYECKOW MOJENU Uil CUTyallud MPAKTHUKO-
OpPHUEHTUPOBAHHOTO XapakKTepa.

B cootrBerctBum ¢ TtpedoBanmsamu PI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY 0O0O€ecreueHrni0 y4eOHOro rmpoiiecca 0a30BbId ypOBEHb Kypca
(Gu3MKK Ha YPOBHE CpeTHEro 00IIero 00pa3oBaHUsl JOJKEH U3Y4aThCsl B YCIOBUSIX
NpeIMETHOrO KaOuHeTa (U3MKU WIM B YCJIOBHUSIX WHTEIPUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKIA. B kaOmHeTe (DU3UKK JODKHO OBITh
HeoOxoauMoe jabopaTopHOoe O00OpyAOBaHUE JUIsl BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMme 1o GU3NKE YUCHHYECKUX MPAKTUYECKUX pabOT M JIEMOHCTPAIIMOHHOE
o0opynoBaHueE.

JleMoHcTpanuoHHoe o0opyaoBaHue (GOpPMHUPYETCS B COOTBETCTBHHM €
MPUHITAIIOM MWHHUMAJIBLHOM JOCTaTOYHOCTH W O0OCCIEeUYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TIporpaMme 1o (HU3MKE KIIOYEBBIX JIEMOHCTpAIlAN IS
UCCIICIOBAHUSI  M3Y4YaeMbIX SBJICHHMM M  TPOILECCOB, OSMIUPUUECKUX U
(GbyHIaMEHTAJILHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpynOBaHHE JJII YYEHUUECKUX MPAKTUYECKUX pabdoT
dbopMupyeTcss B BHUJIE TEMAaTHUYECKMX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOy4arommxcs. TeMaTHudecKue KOMILUICKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH ITOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BU/JIE ITU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHM LIETISIMUA U3y4eHUS (PU3UKU B 0011IEM 00pa30BaHUM SIBIISIFOTCA:

e bopMupoBaHre uHTEpeca W CTPEMJICHHS OOYYaOMIMXCI K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HX HWHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e Pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE MMO3HAHWS W (POpMHUpOBaHUE
WCCIIeTIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAFOIINM SIBJICHUSIM;

 hopMupOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3yuCHUS OCHOB
CTPOCHHS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e bopMupoBaHHE YMEHHI OOBSICHATH SIBJICHHS C  HCIOJIb30BAaHUEM
bu3HYeCKUX 3HAHUHM ¥ HAYIHBIX JTOKA3aTEIbCTB;

e hopMuUpOBaHKME TpPEACTABICHUN O POMM (U3UKH JUIT Pa3BUTHS JIPYTHX
€CTECTBECHHBIX HayK, TEXHUKH M TEXHOJIOTHH.

JlocTikeHne ATUX 1eniell 00eCreynBaeTCsl PEIICHUEM CIEAYIOIMMX 3aa4d B

mpoliecce 3y4eHus Kypca (pu3uku Ha ypoBHE CpeaHEro 001ero oopa3oBaHus:



o IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 00IUX (PU3UUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYISApHYIO (DU3HKY,
ANIEKTPOMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPOPHU3UKH;

e hopMUpOBaHME YMEHUN TMPUMEHATh TEOPETHUUYECKHE 3HAHUS IS
oObscHeHHs] (U3WYECKUX SBICHHA B TPUPOAEC € U1 HPUHATHS
NPaKTUYECKUX PEIICHHUH B MOBCEAHEBHOM KU3HU;

*OCBOCHHME CIOCOOOB pEIICHUS pa3IMYHBIX 3aJad C SBHO 33JaHHOU
¢usuueckoil Mojenblo, 3a4ad, MOIPa3yMEBAIOIIUX CAMOCTOATEIBHOE
co3/laHue (PU3UIECKON MOJICIH, aJIeKBaTHOW YCIIOBUSM 3a1a4H;

e TOHUMAaHUE (PU3UYECKUX OCHOB M TPUHIIUIIOB JCUCTBUS TEXHHUUECKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeny,

¢ OBJIAZICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUSA U IPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu HHpopMauy,
OTIpeIeTICHHS] TOCTOBEPHOCTH MOTYYCHHOTO Pe3yibTara,

CO3/IaHHE YCJIOBHM JUIs pa3BUTUS YMEHHUH NPOEKTHO-MCCIEI0BATENBCKOM,
TBOPYECKOM J1EATEIbHOCTH.

Ha wm3yuenwe ¢u3umku (0a30BbI YpOBCHBb) Ha YPOBHE CPEIHEro OOIIEro

obpaszoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HeleN0), B
11 knmacce — 68 yacoB (2 yaca B HeJIEIO).

[Ipennaraemsiii B mnporpamme 1o ¢uU3MKE TMEpeueHb JabOpaTOPHBIX M

OPaKTUYECKUX paboOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JeJaeT BBIOOP
MPOBEACHUS JIaDOpaTOPHBIX PAabOT W OMBITOB C YUYETOM WHAMBHUAYATHHBIX
0COOEHHOCTEN 00y4Jarommxcs.



COJAEP KAHUE OBYUYEHUASA
10 KIIACC

Paznen 1. ®u3uka u MeToAbl HAYYHOI' O TO3HAHMS

®usuka — Hayka o mpupoge. Haydnble METONBI IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKcnepuMeHTa W TEOpHMM B IIPOLIECCE IIO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (pU3HKE.

MoaenupoBanue (Qu3nyecKkux sIBIEHUA M mpoueccoB. HayuHble runoressl.
®dusnuecKkue 3aKOHbI U TE€OpUH. ['paHuUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Pone u Mecto ¢u3uku B (HOPMUPOBAHUU COBPEMEHHOW HAyYHOH KapTHUHBI
MUpa, B IPAKTUYECKOMN ACATEIBLHOCTH JHOIECH.

Jlemoncmpayuu

AHanoroBele U UHUQPPOBbIE H3MEPHUTENIbHBIE NPHUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUYKCHMSI.
Cucrema otcuéra. Tpaektopus.

[Tepemenienne, CKOpPOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTB) H
YCKOpPEHHUE MaTepuaIbHOM TOYKHM, MX MPOCKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CroxeHue nepeMereHnid U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEIHOE nBMKeHHe. [ 'paduku
3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOPEHHMs, IYyTH W TMepeMeIlCHUs
MaTepuagIbHON TOUYKU OT BPEMEHHU.

CBoOogHoe najgeHue. Y cCKopeHue CBOOOHOTO MaJIeHHUS.

KpuBosmmHeiiHoe  nBWKeHHE.  [BM)KEHHE  MaTepUIbHOM  TOYKH 10
OKPYKHOCTH C IIOCTOSTHHOW MO0 MOJIYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEHHAS
ckopocTts. [leprosa u gacrota obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4ecKkue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE. CIHUJIOMETP,
JBIDKCHUE CHAPSIIOB, LIETTHBIC M peMEHHBIE TIepeIayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILITIOCTpPAIlUS KHUHEMATHYECKUX XapaKTEPUCTUK
JIBHKEHHS.

[IpeobOpa3oBaHre IBMKCHUH C UCITOIB30BAHUEM ITPOCTHIX MEXaHH3MOB.

[Tagenue Tes B BO3AyXE U B pa3peKeHHOM MPOCTPAHCTBRE.

HabGmronenue ABWKEeHHS Teja, OpPOIIEHHOTO TMOJl YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaIeHUSI.

HampaBiieHre CKOpOCTH NpU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3y4yeHne HEpaBHOMEPHOI'O JIBWXKEHUS C LEIbIO ONPENEIICHNsS MITHOBEHHOU
CKOPOCTH.

HccnenoBaHrne COOTHOIIEHUS MEXKIY NYTSIMH, NPOMACHHBIMUA TEJIOM 32
MIOCJIEIOBATEIIbHBIE PABHBIE TPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBHKEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS APUKA B BA3KOM KUIKOCTH.

W3yuenue ABM>XEHHUSA Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /[lunamuka

[Ipyaoun  otHOcuTenbHOCTH — ['ammues.  llepBeii  3akoH  HbroToHa.
NHuepumanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. IIpuHuun cynepno3unuu cwi. Bropoil 3akon HproToHa
IUIS. MAaTEPUAIbHOM TOYKH. TpeTuii 3akoH HproTOHA [171s1 MaTepuabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsoxectu. Ilepas kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (1mokosi, ckoibxeHus, kauenus). Cuna Tpenusa. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXEHUS U cuia TpeHus nokosi. KoadduimeHnt tpeHusl.
Cuna conpOTUBIICHHS TIPU IBUKEHUM TEJa B )KUIKOCTH WM Ta3e.

[TocTynaTensHOE U BpamiaTeIbHOE JBUKEHUE a0COTIOTHO TBEPOTO TeEa.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHs TBEPAOIO Tea.

TexHuueckne YCTPOMCTBA M NPAKTUYECKOE MPUMEHCHHUE. MOJIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne UHEPLUU.

CpaBHEHHE Macc B3aMOJICUCTBYIOIIUX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U MTAJICH UU.

CpaBHEHME CUJT TPEHUSI TTOKOS, KAUCHUS U CKOJIbKEHHUS.

VY cnoBust paBHOBECHS TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue nBrxeHus: Opycka 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehopMallvu.

HccnenoBanne ycllOBUM paBHOBECUA TBEPIAOIO TeENa, HMEIOMIETO OCh
BpaICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

WMiynec  MaTepuaibHOM TOYKM (TENa), CHCTEMbl MATEPHAIBHBIX TOYEK.
NMnynbC cuibl M U3MEHEHHE HMMIYJbCAa TeJld. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora cuiiel. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi MaTepualbHON TOUku. Teopema 00 H3MEHEHHUH
KUHETUYECKOU YHEPIUH.

[loTreHunanbHas DHEPTHUS. [lorenumanpHas DHEprus YIIPYTO
neopMUpoBaHHOM  mpyxuHbl. [loTeHnManbHas  SHeprus Tena  BOJIU3H
OBEPXHOCTH 3EMJIH.

[loreHupanbHble M HENOTCHUMUANBHBIE  CHJIBL CBs3p  paboTbI
HENOTECHUUAIBHBIX CWJI C W3MEHEHHEM MEXaHWYECKOM HSHEPIUU CUCTEMBI TeEll.
3aKOH COXPaHEHHs MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4ecKue yCTpOMCTBA U INPAKTUYECKOE IPUMEHEHME: BOIOMET, KOIED,
IIPYKUHHBIN [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexon moTeHMANbHOM SHEPTUH B KWHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydeHne abCOMIOTHO HEYIPYroro yaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBI3u paOOTHI CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPruu
TeJla Ha MPUMEPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mouiekyasipaasi Gu3MKa U TEPMOAUHAMMKA
Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHbIE TOJIOKEHHUSI MOJIEKYJISPHO-KUHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. [ludbdysus. Xapakrep aBuKeHUs u
B3aUMOJCUCTBUSL YaCTHI[ BewecTBA. MOJENU CTPOCHUS Ta30B, XUAKOCTEU U
TBEPIBIX T€ U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliel. Macca u
pa3mepsbl Mosiekys. KonndectBo BemectBa. [loctosaHas ABoraapo.

TenmmoBoe paBHOBecue. Temmeparypa u €€ nzmepenue. lllkana temmneparyp
Lenbscus.



Mopens  upeanmpHOro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HUJEaJbHOro rasa. AOCONIOTHAs TeMmmepaTypa Kak Mepa
CpeqHel KWHETUYECKOM SHEpPruM TEeIJIOBOr0 JBMIKEHUs dacTul] rasa. lllkama
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHenne MenneneeBa—Kiamneipona.
3akon JlanpToHa. M3omponiecchl B UICATbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHUE H30MPOIECCOB. H30TEPMa, H30XO0Pa,
n3obapa.

TexHuueckue yCTpOMCTBA U NPAKTUUYECKOE MPUMEHEHHUE. TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BeEUIECTBa, (oTorpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHECHUI.

OnpiThl 10 MU PY3UH )KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEK YIS PHOTO
B3aUMOJICICTBUS.

Mogenb, WILTIOCTpUpYIOLas MPUPOAY JABJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSI MJICAJIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Ornpenenenrie Macchl BO3/lyXa B KJIACCHOW KOMHATE€ HA OCHOBE H3MEpPEHUI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIEPATYPbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXTY NTapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocroevt mepmoOuHaAMUKU

TepmonuHamuueckas cucremMa. BHYTpEHHsAS SHEpPrus TEPMOAMHAMUYECKOU
CHUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonuuecTBo TemioThl U paboTta. BHyTpeHHssI
SHEpPrusi  OJHOATOMHOTO  HWJ€aJbHOrO  Ta3a.  Buael  Temsonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4eHHUE. Y JebHasd TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pU TeIUIoNepeaaye.

[lonsstue 006 amuabatHoM mporecce. [lepBbli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K wu3ompoieccaM. ['padudeckas
UHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh TIPOIECCOB B IPUPOJIE.

TeruioBele  mamwuHbl.  [IpuHOUMIBI  ACKWCTBHS  TEIJIOBBIX  MAllWH.
[IpeobpazoBanuss SHeprur B TEMJIOBBIX MamuHax. Koadduiuent mone3noro
nevctBus TemioBod mammuHbl. [ukn KapHo u ero kod¢gduumeHT MoJae3HOoro
JeNCTBUSI. DKOJIOTUYECKHE poOJIeMbI TEIJIOPHEPIeTUKHU.



TexHu4yecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE. JIBUTaTellb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOIUILHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3MmeHeHrne BHYTpPEHHEW J3HEPruM Teja MPU COBEPIICHUH PadOTHI: BBUIET
MpoOKM W3 OYTBUIKM TOJ JEHCTBHEM C)KaTOro BO31yXa, HarpeBaHue d¢dupa B
JATYHHOU TpyOKe MyTéM TpeHus (BUICOACMOHCTPALINA).

N3MmeHeHnre BHYTPEHHEHN 2HEPrun (TeMIepaTyphl) Tella Mpu Teronepeaaye.

OmpIT 1O anuabaTHOMYy pacCIIUPEHUI0 Bo3ayXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTaTENsl BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHue yieabHON TEITOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuecmea. Dazoevie nepexoonvl

[TapooOpa3zoBanue u koHjeHcauus. Vcmapenue u kuneHue. AOCOMOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yXa. HachleHHBI map. YaenpHas TEmioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammmyeckue u amopHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctaioB. Kuakue kpuctamwisl. CoBpeMeHHble Marepuanbl. [lnaBrnenue u
KpUcTaJTU3aIus. Y ieabHas TerioTa miasieHus. CyomuMarusi.

YpaBHeHHE TEMIOBOro OanaHca.

TexHHU4ecKkue YCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU IMOJTYYEHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MMAPOB.

Kunenuve npy noHW>KEHHOM JIaBJICHUH.

CriocoObI n3MepeHus BIKHOCTH.

HaGmronenrie HarpeBaHus U IJIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3AYyXaA.

Pa3znen 4. JiaekTpoguHaAMUKA
Tema 1. Dnexmpocmamuxa
Onektpuzauusa Tel. OJNEKTpUYecKWil 3apsiA. JlBa BHIIa AIEKTPHUUYECKUX
3apsanoB. IIpOBOIHMKH, AMAIEKTPUKKA M TOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3aps/a.
B3aumoperictBue 3apsanoB. 3akoH Kynona. ToueuHbIH 3IEKTPUYECKUI 3apsi/l.
Onektpuueckoe Tmone. Hampsok€HHOCTh  3iekTpuyeckoro mnois. [IpuHuun



CYNEpPNO3ULIUNA DIEKTPUUYECKUX MOoJel. JIMHUM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
HOJIS.

PaGora cumnm  snektpocrarmyeckoro  mois.  I[lorenmman.  Pa3HoCTh
MIOTEHUHAJIOB. [IpOBOJHUMKM W JMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJIE.
JuaieKTpryeckas MpOHUIAEMOCTb.

OnexktpoéMKocTh. KoHeHcaTop. DIIEeKTpOEMKOCTE IIOCKOTO KOHACHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATOopa.

TexHnueckne yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHHE. DJIIEKTPOCKOI,
AIIEKTPOMETP, DIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE D3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONIMPOBAJIBHBIN annapar, CTPyWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLMII IEUCTBUS DIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE TT0JIE 3apsKEHHBIX TEll.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3AINTA.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIIOCKOTO KOHJEHcAaTopa OT IUIOLIAIH
IIJIACTUH, PACCTOSAHUSA MEXIY HUMU U JTUDJICKTPUUECKON IIPOHULIAEMOCTH.

DHeprus 3apspPKEHHOI0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunwix cpeoax

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsioxenne. 3akon OMa 171 y4acTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEJIBbHOE COINPOTUBIICHHE BEILECTBA.
ITocnenoBarenbHOE, MapAITIENBHOE, CMENIAHHOE COETMHEHUE ITPOBOIHUKOB.

Pabora osmektpuueckoro Toka. 3akoH JDkoyms—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

ODJIEKTPOJABWKYIIAs CWJIA M BHYTPEHHEE CONPOTHMBIICHUE HCTOYHHKA TOKA.
3akon Oma Jyis IOJTHOM (3aMKHYTO# ) DJIEKTpHUecKoi nenu. KopoTkoe 3aMbIKaHUE.

OJIEKTPOHHAsI ~ NPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIPOTHUBJICHUS] METAJIOB OT TeMnepaTypsl. CBEpXIIPOBOIUMOCTb.

DneKTpudecKuil TOK B Bakyyme. CBOICTBA AJIEKTPOHHBIX ITYYKOB.

[lonynpoBOIHUKH. CobcTBeHHas " IIPUMECHAsT  INPOBOAUMOCTH
noJrynpoBogHUKOB. CBoiicTBa p—N-nepexoza. [loaynpoBogHuKoBbIE TPUOOPHI.

ONEeKTpUYEeCKM TOK B  pacTBOpaXx MW  pacIulaBax  3JIEKTPOJIMTOB.
ONEKTPOIUTHYECKAS JUCCOLMALMS. DIEKTPOIIU3.



DnexkTpudyeckuid ToK B razax. (CaMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monnus. [Ina3ma.

TexHU4ecKue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHUKH TOKA, DJCKTPOHATPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN JTHO/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTUBJICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IUA MTOTIEPEYHOr0 CEYEHUS U MaTepHaia.

CMeniaHHOE COETMHEHUE TTPOBOTHUKOB.

[IpssiMoe wu3MepeHue »dIEKTPOABWXKYIIEH cuiibl. KopoTkoe 3aMblKaHue
rajgbBaHUYECKOT0 AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoit pa3psii 1 IpOBOAUMOCTB BO3yXa.

OIHOCTOPOHHSSI TPOBOJUMOCTD JIMO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3ydyeHne cMEemaHHOro COEAMHEHUS PE3UCTOPOB.

N3mepeHue >aeKTpOABUKYIIEH CHUJIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBJICHHUS.

Hab6monenue snekTpoaunsa.

MexknpeaMeTHbie CBA3H

W3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymiecTBISIETCS ¢
Y4ETOM COJEP)KATEIIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMH MAaTeMaTHUKH,
OuoJIOTHH, XUMUH, Teorpadru U TEXHOJIOTHH.

Meowcnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHUEM METOIOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HaydyHbIM (akT, rumotesa, ¢u3MYecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHHE, SKCIEPUMEHT, MOACIIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa. penieHUe CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napabosa, runepOona, ux rpadukd U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIUH:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexannueckoe IBWKEHHUE B JKUBOUM mpupone, nuddysus, ocMoc,
TETIOOOMEH YKUBBIX OPraHW3MOB (BHUJIbI TEILIONEPEIAUH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEU H



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IHCCOLUALIMS,
rajabBaHHKA.

I'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHHUEM MEXAHHU3MOB,
y4€T TpPEHHS B TEXHHKE, MOJAUIMIIHUKU, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMIYyJIbca B TEXHHUKE (pakeTa, BOAOMET W JpYrue), JBHTaTellb BHYTPCHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHHsS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE HAaHOMATEpHAIIOB, U
HAHOTEXHOJIOTUM, 3JIEKTPOCTATUYECKAasl 3allUTa, 3a3€MJICHHUE HIIEKTPONpPUOOPOB,
KCEpOKC, CTPYHUHBIH IIPUHTED, ANIEKTPOHArpeBaTEIbHbIC npuoOopHI,
AJIEKTPOOCBETUTEINIbHBIE PUOOPHI, rabBaHUKA.

11 KJIACC

Pasznen 4. djaekTpoguHaAMHUKA

Tema 3. Maznummnoe none. InNeKmMpoMaZHUMHAA UHOYKUUA

[locrossHHbIE ~ MarHuThl.  B3auMOaeWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnosie. BekTtop MarHUTHOM HWHAYKIMHU. [IpuHOMD cyneprno3uuuu
MAarHUTHBIX Toyied. JIMHMKM MarHUTHOW MHAyKOMHM. KapTuHa NWHWMNA MarHUTHOM
WHAYKIMA TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1OJ€ TPOBOJHHMKA C TOKOM. KapruHa nMHUNA WHAYKIUU
MAarHUTHOIO TIOJS JUIMHHOTO NPSIMOTO IPOBOJHUKA W 3aMKHYTOIO KOJBLEBOIO
ITPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaencTBue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MO yJIb U HAPABJICHHUE.

Cuuna JlopeHniia, €€ MOyJib M HampaBJieHUE. J[BUKEHUE 3apsSKEHHON YaCTULIbI
B OJHOPOJHOM MarHuTHOM Moje. Pa6oTa cunbl JlopeHiia.

SBmeHne BJIEKTPOMAarHUTHOM WHAYKUMHA. [lOTOK BEKTOpa MarHUTHOM
MHAYKOUU. OJNEKTPOABWXKYIAs CHJIA HMHAYKIUU. 3aKOH JJIEKTPOMAarHUTHON
unaykunu dapanes.

BuxpeBoe anekTpuueckoe moJie. DNEKTPOJABWKYINAS CUJIa WHIYKIUU B
[IPOBOJHUKE, IBUKYILIEMCS TOCTYNATEIbHO B OJHOPOJJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  fIBIE€HHE CAMOMHAYKLIMHU. OJICKTPOABWKYIIAS  CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TIOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpoOWCTBa M TMPAKTUUECKOE MPUMEHEHUE. MOCTOSIHHbBIC
MArHuThl, JJIEKTPOMATrHUTHI, 3JICKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
4acTull, VHIYKIIMOHHAS M€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE PTIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHAYKIIMA MAarHATHOTO TIOJISL.

B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBjIeHUE AIEKTPOMArHUTHOW MHIYKIINH.

IIpaBuiio Jlenua.

3aBUCHUMOCTh JJICKTPOABIKYILEH CHUIIBI MHIYKIIMKA OT CKOPOCTH W3MEHEHMS
MarHuTHOTO TTOTOKA.

SIBeHnE CaMOMHIYKIIUH.

Yuenuueckuii osxcnepumenm, 1abopamopHsie pabomoi

N3yueHnrne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanre 1eMCTBHS MTOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIIUH.

Pa3nea 5. Kone6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiebanus

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJICOAHUS.
INapmonnueckue konebanus. Ilepumon, uwactora, amrmutyna u ¢asza KojJeOaHUM.
[IpyXvHHBIN MasATHUK. MaremaTUyecKnii MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
koseOanuid. [IpeBpailieHre sHeprun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCaNTbHOM KOJIEOATEIbHOM KOHTYpe. AHANOrHs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHUTHeIMU  KosneOanusamu. @Dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUHU B UJI€aJTHHOM KOJIeOATEIbHOM KOHTYpE.

[IpeacraBneHue o 3aTyxarnux KojaeOaHusx. BoIHYKIECHHbIE MEXaHUYECKUE
konebanus. Pesonanc. BelHyXI€HHbBIE JIEKTPOMArHUTHBIC KOJICOaHMsI.

[lepemennblidi  TOK. CHHYCOMIANBHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO0 TOKAa. AMIUIUTYIHOE€ M JIEUCTBYIOLEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. I[Ipon3BoAcTBO, nepegadya U MOTPEOJICHUE AIEKTPUIECKON
SHEPruu. DKOJIOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE 3eKTposHepruu. KympTypa
UCIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HHU.

TexHuuyeckre yCTpPOWCTBA U IIPAKTUYECKOE IPUMEHEHHUE. DIIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnemoBanre mnapamMeTpoB KoyieOaTeabHON CHUCTeMbl (MIPYKUHHBINH WU
MaTEMaTUYECKUN MasiTHUK).



Habmronenue 3aTyxaromux Koiae0aHuu.

HccnenoBanre CBOMCTB BBIHYKIECHHBIX KOJICOaHUM.

Hab6mronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuumtorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HATIPSDKEHHS OT BPEMEHU) IS
ANIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3oHaHc Tmpu 1OCIEIOBAaTENbHOM COEOUHEHUW PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUM 3JIEKTpOoTIepeayu.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsoi

HccnenoBanre 3aBUCUMOCTH MEPUOAA MaJIbIX KOJEOaHUN rpy3a Ha HUTHU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHne mNEpeMEHHOr0 TOKa B LENM U3  IOCJIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAHUMHbBLE 60JIHbI

Mexanndeckue BOJIHBI, YCIOBHSL pacnpoctpaneHusa. Ilepumon. CkopocTb
pacnpocTpaHeHusi W JAjduHa BOJHBL [lomepedHble W  MNPOAOJBHBIE  BOJIHBI.
WNuTepdpepenuys 1 AuPppakuus MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3JIYy4CHMS 3JEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenranusi Bekropos E, B, V B anexTtpomaruutHoit BosmHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)X€HHE, MpeJoMJICHHE, NoJspu3auus, Audpakuus,
uHTepdeperuus. CKopoCTh AIEKTPOMArHUTHBIX BOJIH.

[IIkayia 37€KTPOMarHUTHBIX BOJH. [IpuMEHEHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIUIIBI pagUOCBSI3U U TENEBUACHUA. Pagnonokaiusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

TexHnueckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YIbTPa3BYKOBasl JAMArHOCTHMKAa B TEXHUKE M MEIULIMHE, panaap,
paaroONpUEMHUK, TENIEBU30D, aHTeHHA, TejedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpPOCTPAHEHUE TONEPEUHBIX U MPOJAOTbHBIX BOJH.

Kone6momeecs Teso kak HCTOYHUK 3BYKA.

HaGnronenrie oTpaskeHus U MPENTOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHimm u udpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KOJIeOaHUH.



HccnegoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)KEHHE,
pesIoMIICHHE, MOJSIpU3alus, TUPpakius, UHTEpPepeHIus.

Tema 3. Onmuxka

['eomeTpruueckas onruka. [IpsmonuHelrHOE pacnpocTpaHEHHE CBETa B
OJHOpOAHOM cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OTpaxkeHHUs: cBera. [locTpoenne n3o0pakeHui B
IJIOCKOM 3€pKaJle.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOMIOTHBIN MMOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. llpenenpHbI yroa IMoJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus csera. CnoxHbli coctas 6enoro cseta. L{Ber.

CobOuparomiue u pacceuBaroniue JuH3bl. Tonkas nuH3a. DokycHoe
paccTosHME W OINTHYECKas Cuia TOHKOW JuH3bL. [locTpoenne wn300pakeHUi B
COOMpalOIUX U pacceuBaroluX JHH3aX. DopMysiaa TOHKOM JMH3BL. Y BEIMUYEHUE,
JaBA€MOE JINH30M.

[Ipenensl MPUMEHMMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HMHrtepdepeHnuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUST MAaKCUMYMOB M MHHHUMYMOB B HHTEp(hEpEHLHMOHHON
KapTUHE OT JBYX CHH(DA3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. Judpakiumonnas pemeérka. YcloBue HaOMOICHUS
[JIaBHBIX ~MaKCMMYMOB MpU TNaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TudPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCcTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE. OYKH, JIyIa,
(doToanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIETKA, TOJISIPOU/.

Jlemoncmpayuu

[IpsiMoJIMHENHOE pacCIpPOCTPAaHEHUE, OTPAKEHHE W NPEJIOMIICHHE CBETa.
OnTuyeckue MpruoOOPHI.

ITosiHOE BHYTpEHHEE OTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanre CBOMCTB 300paKeHUN B JIMH3AX.

Monenu MUKpOCKOMNa, TEJIECKOIA.

Habmronenvie nuurepdepeHiiuu ceeta.

Hab6monenue nudpakiuu cBera.

Habmronenne nucriepcuu cBeTa.

[TosrydeHHe crieKTpa ¢ HOMOLIBIO PU3MBI.

[Tonydenue criekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Habmronenue mosnsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopsvie pabomul



M3MepeHune mokasaress NpeJoMIIEHHUS CTEKJIA.
HccnenoBanue CBOMCTB M300paKeHUM B TMH3aX.
Hab6mronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI crienMaIbHOI TEOPUH OTHOCUTEIBLHOCTH

['paHnIBI  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHukd.  [locTymaTsl
CHELUAIbHOM TEOPUU OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOAYISL CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIILHOCTH DWHILITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAIllCHUE
JUTUHBI.

OHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTULbI. JHEPrus
IIOKOSI.

Pa3nen 7. KBanroBasi pusnka

Tema 1. Dnemenmuvl K6AHMOGOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u sHeprun (HOTOHA C €T0 YaCTOTOU. DHEPrus
U UMITYJIBC (DOTOHA.

OtkpeiTre u uccnenoBanue Gpororddexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dorordpdexra. YpaBHenue OuHmTerHa 111 Pororddekra. «KpacHas rpaHuia»
dboTtordpdekra.

Hasnenne ceera. OmnbiTe! 1. H. JleGenena.

XHUMHUYECKOE IEUCTBHUE CBETA.

TexHuueckne yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboToIaTUMK, CoTHeUHas O0aTapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IMHKOBOM TJIaCTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

Ceetoguo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopia mo paccesHuio o -4acTHIL.
IInanerapnas Mopmens aroma. Ilocrymarel bopa. M3nyyeHue u  moriyouieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPruu Ha Jpyrou. Bumsl
cnekTpoB. CIIeKTp ypOBHEN SHEPrUU aTomMa BOAOPOAA.

BonHoBbIE cBOMCTBA yactull. BomHbl ae bpoisa. KopnyckynsspHO-BOIHOBOM
Tyalii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHUE.

TexHuuyeckrue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE. CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIA KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pesepdopaa.

Omnpenenenrie IJIMHBI BOJHBI JIa3epa.

HaGmronenue muHeRvaThiX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HabmroieHre TMHeHYaToro CrekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI, TOKa3bIBAIOIIHNE CII0)KHOCTh CTpOeHHsS sAnpa. OTKpeITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompemeneHWIo  cocTaBa
paauoakTuBHOro u3nydeHus. CpoiictBa anbga-, Oera-, TramMMma-u3IydEHUS.
BinsiHue paainoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykioHHas Mozens snpa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio spa. M30torsl.

Anbba-pacnaa. OIJEKTpPOHHBIA W TMO3UTPOHHBIA Oeta-pacman. ["amma-
M3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siape. SAnepHbie cuibl. [ledekT maccel sapa.

SAnepHble peakuyu. /[eneHue u cCUHTE3 SA€Ep.

Anepubiit peakrop. TepmosinepHsiii cuHTe3. [IpoOieMbl U TEPCTIEKTUBBI
AIEPHON DHEPTETUKHA. DKOJIOTUYECKUE ACIIEKThI SIEPHOM YHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALlMU AIEMEHTAPHBIX YaCTHUL.

dyHaMeHTalbHbIE B3aUMOACHCTBUS. ENMHCTBO hM3MYECKON KapTUHBI MUpAa.

TexHU4eCKne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. JO3UMETD, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas oomoa.

Jlemoncmpayuu

Cu€TUnK MOHU3UPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (OTOTpadHsIM).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPUZUKHU

Otanbl pa3BUTHU acTpoHoMUH. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3mnoro Heba. CosBe3nmsi, sSpkue 3BE3/bI, IIAHETHI, UX BHIUMOC
JIBYDKCHHE.

ComHeuHas cucTema.

Comuue. ConHeuyHass akTHMBHOCTh. Mcrounuk nsHeprun ConHIIa U 3BE3.
3BE31pI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(Marpamma «CHEKTpaJIbHBIM KJlacCc —
CBETUMOCTBL». 3BE31BI TJIABHOM IIOCJIEAOBATCIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTb» MJis1 3BE3J TJIABHOM MOCJIEA0BATEIBLHOCTU. BHYTpEeHHEE CTpoeHHE



3BE311. COBpEMEHHBIE MPEACTABIEHUA O MPOUCXOKAEHUU U 3BoJronun ConHua u
3BE3/1. DTabl )KU3HU 3BE3]I.

Mneunsiii [lyre — nHama [amaktuka. Ilonoxenue u aBuwxenue ConHua B
lNanaktuke. Tunel ramaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE IBIPBI B sSApax
rajgaKTUK.

Bcenennasi. Pactpenue Beenennoii. 3akon Xa00ma. Paz0eranue ranakTuk.
Teopus bonbmoro B3peiBa. PennkroBoe nsimydeHue.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpodiemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

HaOmroneHnust HeBOOPYKEHHBIM IJ1a30M € MCIHOJIb30BAaHUEM KOMIIbIOTEPHBIX
OPUIIOKEHUHN AJI ONpEIesICHUs MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy. OCHOBHBIE c03Be3Ausl CEeBEPHOTO NMOJIYIIAPUS U IPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mueynoro [lytu.

O06o00maroniee MOBTOpEeHNE

Poner Qu3uku U acTpOHOMUHM B HSKOHOMHMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAIbHOM U 3THYECKOM cepax AESITeIbHOCTU YEJIOBEKa, POiIb U MECTO (PU3UKH
Y ACTPOHOMHH B COBPEMEHHON HAy4YHOW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU
B (OPMUPOBAHUU MPEACTABICHUM O (QU3NUECKOH KapTHMHE MHUpPA, MECTO
(u3nuecKol KapTUHBI MHpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJIIEHUHN O MPUPOJE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 06a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcst C
y4ETOM COJAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMU MAaTE€MAaTHUKH,
OuoJIOTHU, XUMUH, Teorpadun U TEXHOJIOTHH.

Mesicnpeomemnole nonsamus, CBSI3aHHBIE C U3yYEHHUEM METOAOB HAay4yHOTrO
MO3HAHUA: SBJIEHWE, HAy4HbId (aKT, runoresa, (u3MvecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIETb, U3MEPEHHE.

Mamemamuxa. pEUIEHUWE CHCTEMBl YpPaBHEHHWH, TPUTOHOMETPUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKIUU HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIUN, NPU3HAKU TOJ00US TPEyroJIbHUKOB,
OTIpeICNICHNE IO TUIOCKUX GUTYp U 00BEMA TEIL.

buonoeus: snextpuueckue SBICHUS B KUBOM NPHUPOAE, KoJieOaTellbHbIE
JIBH)KEHHUSI B )KUBOW MPUPOAE, ONTUUECKHUE SIBICHUSA B )KMBOW NMPUPOJIE, AEHUCTBUE
paauanyy Ha )KUBbIE€ OPraHU3MBL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl O0Opa30BaHUS KPUCTALTUYECKON pPEIIETKH, CIEeKTPATbHBIN
aHaJms.



l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3l MAarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHU .

Texnonoeusi: JVMHUW DIIEKTpOIlepead, TEHEepaTop MNEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, WHIAYKIMOHHAA T[€4b, pajap, PaJdONpPUEMHUK, TEJIEBU30P,
anteHHa, tenedon, CBU-neub, MpOEKIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
COJTHEYHasI Oarapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHM

OcBoenne yudeOHOro mpenMera «®Dus3mka» Ha ypOBHE CPEAHETO OOIIEro
obpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCHEYHUTH JOCTHKCHHE CIICHYFOIIUX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS Y4€OHOro npeameTa « Pu3nKa» JI0JKHbI
OTpaXaTb TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCA
c(OPMUPOBAHHOW BHYTPEHHEH MO3ULMEH JIMYHOCTH, CHCTEMOH I1IEHHOCTHBIX
OpHEHTAL{, TMO3UTHUBHBIX BHYTPEHHHX  YOXKIEHHH, COOTBETCTBYIOIIUX
TPaJULUOHHBIM LEHHOCTSAM POCCHUHCKOro OOLIECTBa, PACUIMPEHUE >KU3HEHHOTO
OMbITA W OIbITA JEATEILHOCTH B MPOLIECCE pealr3alid OCHOBHBIX HaIlpaBICHHM
BOCIIUTATEIbHOMN JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIUTAHUSA:

Cc(OPMHUPOBAHHOCTD IPAKIAHCKON MO3UIUU 00YUaIOLIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIICKOIr0 OOIECTBA,;

OPUHATHE  TPAJAULMOHHBIX  OOIICUETOBEYECKUX T'YMaHUCTHUECKHX U
JEMOKPaTHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTENbHOCTh B MHTEpECaX IPaKIaHCKOIO
o01iecTBa, yyacTBOBaTh B CaMOYIIPABJIEHUN B 00pa30BaTeNbHON OpraHu3aliy;

yYMEHUE B3aUMOEHCTBOBATh C COLMAIBbHBIMU HHCTUTYTaMU B COOTBETCTBHHU C
X QYHKUIMSMU U Ha3HAUYECHUEM;

TOTOBHOCTbh K TYMaHUTAapHOW U BOJIOHTEPCKOM JESATENbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHUS S

c(hopMUPOBAHHOCTH POCCUICKON Trpak1aHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOLUIEHHWE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHKEHUSIM
POCCUMCKUX YUYEHBIX B 00JaCTH (QU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0O MU TPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTHA YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/1a B MOCTPOCHHUE YCTOMUHUBOIO OYIYIIETO;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MUPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyIero (u3n4ecKoi HayKe;



5) Tpya0BOTr0 BOCIUTAHMSI:

WHTEpPEC K Pa3IUdHbIM cdepaM MpoPEeCcCHOHALHON IEATENBbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (U3UKON M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPAa30BaHMIO B 0OJIACTH
(GU3UKN HA TPOTSHKEHUN BCEH KU3HH;

6) IKOJIOrHYECKOTr0 BOCIIUTAHNS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHUE TJIOOATBHOTO
XapakTepa IKOJIOTHYECKUX MpodeM;

IJIAHUPOBAHUE U OCYIIECTBIICHHUE ICUCTBUN B OKPYXKAIOIIEH CpeJie HA OCHOBE
3HAHUS LEJIEH YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIupeHue OMbITa ACSATEIbHOCTH HSKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IEHHOCTH HAY4YHOU [ESITENIbHOCTH, TOTOBHOCTh B IMPOIECCE
M3ydyeHus:  (QU3MKU  OCYHIECTBIATH  MPOCKTHYIO U HCCIEAOBATEIBCKYIO
NEATEeIbHOCTh UHINBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe eiiCTBUS
ba3oBble JIornyeckne AeiicTBUSA:
CaMOCTOSITEIbHO  (OPMYJIUPOBATH M aKTyaJU3UpPOBaTh  MPoOJieMYy,
paccMarpuBarh €€ BCECTOPOHHE,
ONPENECIATh IEIN JICATEIIbHOCTH, 3aJaBaTh MapaMeTPbl W KPUTEPUHU UX
JIOCTHKCHMSI;
BBISBIATh 3aKOHOMEPHOCTH UM  MPOTHUBOPEUMS B  PAaCCMaTPUBAEMBbIX
(U3UYCCKUX SBICHHSIX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJeMbl C y4ETOM aHaan3a HMEIOUTUXCS
MaTepPUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEICTBUN I€ATEILHOCTH;
KOOPJAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  PEABHOIO,
BUPTYaJbHOTO M KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;
pPa3BHBATh KPEATUBHOE MBIIIJICHUE MIPH PEIICHUH KU3HECHHBIX MPOOIIEM.
ba3oBble uccienoBaTelbCKue AeMCTBHS.
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOYEBBIMU MOHATUSIMM U METOIAMU
(¢u3nyeckor HaAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-MCCIIEOBATEILCKON U MPOEKTHOM JeATEIbHOCTH
B 00nactu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHCKY
METOJIOB PEIICHUs 3aJa4 (PU3NYECKOr0 COAEPKAHMSI, NMPUMEHEHUIO Pa3IMYHBIX
METOJIOB [TO3HAHUS;

BJIAJE€Th BHUJAMU JACSATEIHHOCTH IO TOJYyYECHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalMy, MPEoOpa3OBaHUI0O U TMPUMEHEHHUIO B pPa3IMYHBIX Yy4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE IPU CO3/1aHUN YYEOHBIX ITPOEKTOB B 00J1aCTH (PU3UKHY;

BBISIBJIATh [IPUYMHHO-CIICACTBEHHbIE CBSI3M M aKTyaJU3UpOBATh 3ajauvy,
BBIIBUTaTh TUIOTE3Y €€ pEIIEHMs, HAXOAUTh apryMEHThl IJI J0Ka3aTeabCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHNUS;

aHATM3MPOBATh TONYYECHHbIE B XOJA€ pEIICHHS 3a7add  pPe3yJbTaThl,
KPUTHYECKH OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh M (POpPMYIHpPOBATH COOCTBEHHbIE 3aJaud B 0OOpa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCIIE IIPU U3YYEHUHN (PUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (U3MKEe B TPAKTHUECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTh OPUTUHAIBHBIE TIOAXOABI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIUE aTbTEPHATHBHBIC PEIICHNUS.

Pabora ¢ undgopmanmeii:

BJIaJI€Th HaBbIKAMHU MOJy4eHHs] MHPOpMALUU (PU3HUECKOTO COJAEp)KaHUS U3
HMCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIATh IOMCK, aHAIM3,
CHCTEMAaTH3allMI0 ¥ HMHTEpHpeTannio WHOOpPMAMKU DPA3TUYHBIX BHIOB U (GopM
MPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaIUY;

UCIOJb30BaTh  CpPEJICTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEUICHUMH KOIHMUTHBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aad ¢ coOJoieHMEeM TpeOOBaHUI HSProOHOMHUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, PECypCcOCOEpEeKeHHUsI, TPABOBBIX M OTUYECKUX HOPM, HOPM
nH(pOpMAITMOHHON OE30MaCHOCTH;

co3/1aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUA B PA3NUYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHUs MH(OpPMALMK U LIEeJIeBOM ayAUTOPUH, BIOMpast ONTUMAIBHYIO
(dopmy npencTaBIeHUs U BU3yaIU3aliH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA:
OCYIIECTBJIATh  OOIIEHHME Ha Yypokax (HU3MKM U BO BHE-YpOUHOU
NEATEIbHOCTH;



pacrno3HaBaTh  MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalldd M  CMSTr4arh
KOH(DJIMKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIb30BAHUEM
SI3bIKOBBIX CPEJICTB,;

MIOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaJIbHON
paboTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO YiIeHA KOJUIEKTUBA;

NPUHUMATh €I COBMECTHOM  NESITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JACUCTBUSA MO €€ JOCTHMIKCHUIO: COCTABJIATH IUIAH JEHUCTBUHU,
pacnpenensaTh poiad € y4ETOM MHEHUH YYAaCTHHKOB, OOCYKJAaTh PE3YJbTaThbl
COBMECTHOH padoTHI;

OLICHMBATh Kauy€CTBO CBOETO BKJaJa M KaXKIOr0 YYaCTHHKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM,

npeajiaraTbh HOBBIE MPOEKThI, OIEHHWBATh WAEU C TO3UIMU HOBU3HBHI,
OPUTMHAJILHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETHUUYECKOE MOBEACHUE B Pa3JIMYHBIX
CUTYAIIUSX, IPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHBIC YHMBEpPCAIbHbIC Y4eOHbIC 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO OCYHIECTBJISATh MO3HABATENBbHYIO AESATENBHOCTh B 00JAacTH
GU3UKKM W aCTPOHOMHH, BBISIBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 334U,

CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH PEHIEHHsS] PAacUYE€THBIX M KayeCTBEHHBIX
3aJa4, IJIaH BBHINOJIHEHUS MPAKTUYECKON pabOThl C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIIIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYALIHSIM;

paciupsTh paMKu y4eOHOTro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, AapryMeHTHpPOBAaTH €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHMIO M TPOSBICHUIO SPYIUIUMUA B 00JaCTH
(U3HKH, TOCTOSHHO TOBBILIATH CBOM 00pa30BaTeNIbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJQJI€Th  HABbIKAMHU  MO3HABATEIbHOM  peQueKCMu KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX pE3YyJbTAaTOB H
OCHOBAHHUII;



UCIIOJIb30BaTh MPUEMBI peIIEKCUH ISl OLIEHKU CUTYallud, BHIOOpa BEPHOIO
pElIeHHUS;

YMETh OIICHMBAaTh PUCKH M CBOEBPEMEHHO TNPUHHUMATh PEIICHHUS 0 HX
CHUKCHHUIO;

OpUHUMATh MOTHBBI W apryMEHThl JPYTUX MpU aHAJM3€ pe3yibTaToB
NeSITEbHOCTH;

MPUHUMATh ce0sl, MIOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA,;

OpUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHaJU3e pe3yJIbTaToB
NeSITEebHOCTH;

MIPU3HABATh CBOE MIPABO M MPABO IPYTUX HA ONTHOKH.

B mporecce mocTuxkeHUs: TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no (Qu3MKe s YpPOBHSA CPEIHEro OO0IIero o0pa3oBaHUs y OO0y4arolmuxcs
COBEPIICHCTBYETCS OMOITMOHATBHBIN WHTEJUIEKT, MIPEATOIaraloui
c(hOopMUPOBAHHOCTb:

CaMOCO3HAHMsI, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAILHOE
COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHATIBHOU ChEepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHWE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThC K
AMOITMOHAIILHBIM U3MEHEHUSIM U TPOSIBISITE THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTHKEHUIO 1N U
yCIiexy, ONTHUMHU3M, HHHUIMATUBHOCTh, YMEHHE JICWCTBOBATh HCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh YMOIIMOHAIBHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €r0 TIPU OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BHICTPAaNBATh OTHOIIECHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonmy obyudenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00 yUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TPUMEpPax poJib U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON JIESITEILHOCTH JIFOJEH;

YYUTHIBATh TPAHUIIBI TMPUMEHECHHS W3YYCHHBIX (DU3NYECKUX MOJIEICH:
MaTepralibHas TOYKa, MHEpIIMaJbHasl CUCTeMa OTCYETa, aOCOMOTHO TBEPIIOE TEIO,
WJICUTBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUJIKOCTEH U TBEPIABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apan npu pelmeHnn bu3nIecKux 3a/1ay;



pacmo3HaBaTh (puznyecKkue siBICHHs (TIPOIECChl) U OOBIACHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOpUM CTPOCHMSI BEILIECTBA M
ANCKTPOAVMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEUHOE
JBIDKCHHE, CBOOOJHOE TMaJCHUE TeJ, JABWIKCHHE TI0 OKPYKHOCTH, HHEPIHS,
B3ammojerictBue Tea, Auddy3us, OpPOyHOBCKOE IBMKEHUE, CTPOSHUE JKHUJIKOCTEH
U TBEPIBIX TEJ, M3MECHCHHE 00BhEMA Tell P HarpeBaHuK (OXJIaXKJICHUH), TCILIOBOE
paBHOBECHE, HCHAapeHHe, KOHJCHCAIUs, IUIABJICHUE, KPUCTAIM3alus, KUICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSHMSL Ta3a B  H30MIPOLECCaXx,
AJIEKTPU3ALIMS TEJI, B3AUMOJICHCTBUE 3aPsI0B,;

OMHCHIBATh MEXAHWYECKOE IBIDKEHUE, HCIOJB3Yys (PU3ndYecKrue BEIMYUHBIL:
KOOpAWHATA, IyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMIYJbC TEJia, KUHETUYECKash AHEPrus, MOTEHIIMAIbHAs SHEPrusi, MEXaHU4yecKas
pabora, MexXaHWYeCKass MOIIHOCTb; MPU OINKMCAHWUU MPABWIHBHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, WX OOO3HAYCHUS U CAUHUIIBI,
HaxoJUTh (OPMYIJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUUYMHY C JAPYTHUMU
BEIMYHHAMU;

OMUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI WM TEIUIOBBIC SIBJICHUS,
UCTONb3Yysl (U3MUYECKUE BEJIMYWHBL JaBJIEHWE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsT SHEPrus XaO0TUYECKOrO JABMIKCHHUS MOJIEKYJ, CpeIHEKBaJpaTHUYHas
CKOPOCTh MOJIEKYJ, KOJIMUECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, padbora rasa,
KOd(DPUIIMEHT TI0JIE3HOTO JACHCTBHSI TEIJOBOTO JBHUTATENsA; IIPU OIMCAHUU
MPAaBWIbHO TPAKTOBaTh (PU3MUECKUN CMBICI HCMOJIB3YEMbIX BEJIMYMH, WX
0003HAYCHUS] W CIWHUIIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO
(bU3UYECKYIO BEIMUYUHY C IPYTUMU BEJIMYUHAM;

OMUCHIBATh U3YYEHHBIC AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHUE
SIBIICHUS (TIPOLIECCHI), MCIONB3Ys (PU3UUECKHE BEIMUMHBIL: JICKTPHUCCKUAN 3apsi,
AJIEKTPUYECKOE T0JI€, HANPSKEHHOCTh MMOJIsA, OTEHIIMA, PAa3HOCTh MOTEHIIMAJIOB,;
NPy ONHCAaHUW TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICT MCIOJb3yeMbIX
BEJIMYMH, WX OOO3HAUYCHUS W EAWHUIILI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINEC
JTaHHYIO (DU3UYECKYIO BEJIMYMHY C APYTUMU BEJIMUMHAMU;

aHATM3UPOBATH (PU3NYECKUE MPOIECCHl M SBJICHUS, UCIOJB3Yys (U3HUECKHE
3aKOHBI U MPUHIUMNBL 3aK0H BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpPAHECHHMS MEXaHWYECKOW OHEpPruu, 3aKOH COXpPaHCHMsS UMITYJIbCa,
MPUHIIMAI CYNEPIO3UIIMK CUJI, MPUHIIMI PABHOIPABUS HMHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPrUU TEIUIOBOIO JBUKEHHUS MOJEKYI C
a0COJIFOTHOM TeMrmepaTypoil, MepBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIbI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPUHIMUIBI JCHCTBHS ~ MalldH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJOBHS MX O€30MAaCHOrO MCIIOJIb30BaHUS B
MOBCEHEBHOW KU3HU;

BBITIOJIHATh AKCIIEPUMEHTHI 0 MCCIEAOBAHUIO (U3MYECKUX SBICHUUA U
IPOLIECCOB C HCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX HW3MEPEHHUH, MpPU 3TOM
dopmynupoBate mpobsiemy/3amady © TUNOTE3Y Y4YeOHOrO JKCIIEPHMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJI0KEHHOTO O0O0pYIOBaHMS, MPOBOJUTH OIBIT U
(bopMynHpoBaTh BHIBOIBI;

OCYILLECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIWYUH, MPU
TOM BBIOMpaTh ONTUMAJbHBIA CHOCO0 M3MEPEHUs M HCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXJIy  (U3MUECKMMHM  BEJIUYUHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX H3MEPEHUM, NPHU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(pUKCHpOBaTh PE3YNbTATHl IMOIYYEHHOW 3aBHCHUMOCTU (PU3NYECKUX BEJIMYUH B
BHJIE TAOJIMI U TPa(UKOB, 1€TaTh BBIBOJIBI 10 PE3YIbTATAM HCCIEAOBAHMS;

coOo/1aTh MpaBuiia 0€30MacHOrO TpyAa MPHU MPOBEICHUM HCCIIEIOBAaHUN B
pamMKax y4eOHOTrO OJKCIIEPUMEHTa, Y4E€OHO-UCCIENOBATEILCKOM M MPOEKTHOU
JESATENbHOCTU C HWCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPATOPHOTO
000py10BaHMS;

pemiarb pacuéTHble 3a7a4dl C SBHO 3aJlaHHON (PU3UYECKOW MOJIEINbIO,
UCTOJIb3ysd (PU3NYECKUE 3aKOHBI U NMPUHIIUIIBI, HAa OCHOBE aHaIM3a YCIIOBUS 3a/la4yu
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3MUECKUE BEIMUYUHBI U (POPMYIIBI,
HEOOXoUMbIE JJis1 €€ pelleHHs, MPOBOAUTH Pacu€Thbl M OLEHUBATH PEATLHOCTD
MOJIyYEHHOT0 3Ha4eHUs (PU3HUYECKOW BEJIMUUHBI;

pelarb KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JOTMYECKA HENPOTUBOPEUNBYIO
LENOYKY PACCYKIECHHI C OINOpPOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKUe SIBICHUS;

UCIIOJIb30BaTh ~ MPU  pPELIEHWHM  y4eOHBIX  337ad  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIH
U TIpeCTaBlIeHUs] Y4eOHOM M HaydyHO-TIOMYJISIPHOW MH(pOpPMALMU, MOJTYYEeHHOU U3
pa3INYHBIX HICTOYHUKOB, KPUTHUECKU aHAIU3UPOBATH MOTydaeMylo HH(OPMALINIO;

OPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKHUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnst 0€30MacHOCTH MPHU OOpallleHUU ¢ MpUOOpaMu U TEXHUUYECKHUMHU



yCTPONCTBAaMHU, JIJIsi COXPAHEHUS 3/10POBbSl U COONIOAEHUS HOPM IKOJIOTMYECKOTO
MOBE/ICHUSI B OKpYXKaIoLIeH cpejie;

paboTaTh B TpYIIE€ C BBIIOJIHEHUEM PA3JIMYHBIX COLUAIbHBIX PpOJIEH,
IJIAaHUPOBAaTh padOTy TPYNIbl, PALMOHAIBHO pACIPEAENATh OOSI3aHHOCTH U
IUTAHUPOBATH JCSITEIILHOCTh B HECTAHJIAPTHBIX CUTYaIUsX, aJIeKBATHO OLICHUBAThH
BKJIAJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pPacCMAaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00 yJAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTO (GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA, B PA3BUTHUH COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B IMPAKTUYECKOH IEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
bu3nUecKol KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TPUMEHEHUS M3YyYEHHBIX (DU3UUYECKUX MOJICIICH:
TOYEUHBIA JIEKTPUUECKUIN 3apsll, JIyd CBETA, TOUYCYHBIA UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOrO f]ipa MpU PEIICHUH (PUIUYECKUX
3azay;

pacrno3HaBaTh (U3MYECKUE SIBJICHUS (TTPOLIECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKU M KBAHTOBOW (PU3WKH: JIEKTpUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEWCTBHUS TOKA, B3aWMOJECHCTBUE
MAarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIHWS, JEeUCTBUE MArHUTHOTO TOJsA Ha
NPOBOJHUK C TOKOM U JABWXKYIIMHCS 3apsiji, 3JIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, NPSMOJIMHEWHOE pPacCHpOCTPaHEHUE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
uHTeppepeHuns, audpakuds W MOOJAsApU3alus CBETa, JIMCIEepCUsi CBETa,
doroanekTpudeckuii 3pdext (GporodaddekT), cBeTOBOE NaBiIeHNE, BOZHUKHOBEHUEC
JUHENYaToOro CIEKTpa aroMa BOAOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHas

PaOaKTUBHOCTH;
OIUCHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBA (DJIEKTPHUYCCKUE, MArHUTHBIE,
ONTHUYECKHUE,  AJIEKTPUUYECKYIHO  MPOBOAUMOCTh  pa3jIM4YHBIX  Cpel) W

DIICKTPOMATrHUTHBIC SIBICHUS (IIPOLIECCHI), HCIONb3Yys (QU3MUYSCKHE BEITMYUHBL:
ANEKTPUYECKUIN 3apsll, CUJla TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUECKOE
COINPOTHUBJICHHE, PA3HOCTh MOTEHLMAJIOB, AJIEKTPOJABUKYILAs CUiIa, paboTa TOKa,
MHIYKIUS MarHUTHOro moJis, cuwia Ammepa, cwia JlopeHua, WHIYKTHBHOCTB
KaTyLIKW, DHEPrus JJIEKTPUYECKOrO0 M MAarHUTHOIO IIOJIEM, IEPUOJ M 4YacToTa
KoneOaHuii B KoJeOaTeaTbHOM KOHTYpe, 3apsiJ M CWja TOKa B IIpolecce
FapMOHUYECKUX JJEKTPOMArHUTHBIX KoJeOaHUW, (POKYCHOE pacCTOsSHUE U
ONTHYECKAs] CHUJIA JIMH3bI, MPU OINKUCAHWU MPaBUIBHO TPAKTOBATh (HU3HUECKUI
CMBICT HCIOJNBb3YyEMbIX BEJIMYMH, HMX OOO3HAUEHHS M €IWHHULI, YKa3bIBaTh
(Gopmynbl, CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTHMH
BEJINYMHAMU;



ONMUCHIBATh M3YYCHHBIE KBAHTOBBIE SBJICHUS M IPOLIECCHI, HCHOJb3YA
¢u3nuecKkre BEIMYMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M
4acToTa CBETA, SHEPIUsl U UMITYJIbC (OTOHA, NMEPHOJ] MOTypacnaga, SHEPTUsl CBI3U
aTOMHBIX SIZIEp, NPU OINUCAHUM TPABWIBHO TPAKTOBATh (U3UUYECKUH CMBICT
WCITOJIb3YeMbBIX BEJIMYWH, WX O0O3HAYCHHWS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIONINE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYyrHMH BEJIUYMHAMU,
BBIYHCIISATh 3HAU€HUE (PU3NYECKOI BEIMUUHBI;

aHAIM3UPOBATh (PU3NYECKHUE MPOIECCHl U SIBJICHUS, UCHOJIb3Ys (PU3UUYECKHE
3aKOHBI W MPUHIMIEL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaJIEILHOTO
COCIMHEHUSI TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOMN
WHJYKIUH, 3aKOH MPSMOJIMHEIHOTO paclpOCTPaHEHHUs CBETA, 3aKOHBI OTPaKCHUS
CBETA, 3aKOHBI MPEJIOMIICHUsI CBETa, ypaBHeHUE OuHITeHa g doTodrddexra,
3aKOH COXPAHEHUs YHEPTUM, 3aKOH COXPAHCHHUS HMMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUs MaccOBOr0O 4YMCIa, moctynarsl bopa,
3aKOH PaJMOAaKTUBHOIO pacnaja, Mpyu 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTEeMaTUYECKOE BBIPAKEHHUE U YCIOBUSA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENENATh HAIPABJIECHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJI MTPOBOJIHUKA
C TOKOM, cuJibl Amniepa u cuibl JlopeHa,

CTPOUTHh M OIKCHIBATH H300paKEHUE, CO37aBAEMOE TUIOCKUM 3E€pKajioM,
TOHKOU JINH301;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEOBAHUIO (U3UYECKUX SIBICHUUA U
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUN: TpPU ITOM
dopmynupoBath TpoOsieMy/3amadyy W THIOTE3y Yy4eOHOro OSKCIEPHUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEJIONKEHHOTO0 OOOpYyJOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBO/IBI;

OCYIIIECTBJIATh MPSMbIC U KOCBEHHbIE M3MEPEHUsST (DU3NUECKUX BEJIUYWH, TIPH
ATOM BBIOUpATh ONTHUMAIbHBIA CIIOCO0 WM3MEPEHHS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH IOTPEITHOCTEN U3MEPEHHUI;

WCCIIeIOBATh 3aBUCUMOCTH  (PH3WYECKUX BEIMYUH C HCIIOJIb30BAaHUEM
NpSMBIX HM3MEPEHWI: MpU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DHKCHpOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BHUAC TaOJUI[ U
rpaduKoB, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICI0BaHUS;

co0nroaaTh mpaBuia OE€30MacCHOrO TpyAa MPU MPOBEICHUM WCCICIOBAHHUNA B
paMKax y4eOHOTO DKCIEPUMEHTa, Y4eOHO-MCCIIECIOBATEIBCKOW U TMPOEKTHOU
NEATEeIbHOCTH C HCMOJB30BAaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U J1aOOpPaTOPHOIO
000pymOBaHus;

pemiath pacy€THBIC 3aJadyd C SBHO 3aJIaHHOM (PU3WYECKOW MOJEIbIO,
UCIOJIB3Ys (PU3MYECKHe 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u



BBIOMPATh (PU3NYECKYIO MOJIENb, BBIICTATh (DU3NUYECKHUE BETUYUHBI M (HOPMYIIHI,
HEOOXOMUMBbIC ISl €€ pelieHus, MPOBOAUTH PACUETHl M OLIEHUBATH PEATbHOCTH
MTOJIY9CHHOTO 3HAYCHUS (PU3HUIECCKON BEIMIUHBI,

peniaTh KaYeCTBEHHBIC 3a/1aUl: BBICTPAUBATh JJOTMYECKA HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYKJICHUM C ONMOpoi Ha HM3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyuecKue sIBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4eOHBIX  3a7ad  COBPEMEHHbIE
WH()OpPMAITMOHHBIE TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIpe/ICTaBlIeHUs] y4eOHON U HAy4YHO-TIOMYJISIPHON MH(OpMAIUK, MOJTy4eHHON U3
Pa3IMYHBIX KICTOYHUKOB, KPUTHIECKU aHATM3UPOBATH MOydaeMylo HH(POpMaInIo;

OOBSICHATh TPUHIMUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS MX OE30MACHOT0 MCMOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKe B TMOBCEIHEBHOW >KU3HU
JUIsE oOecrieyeHus: Oe30MacHOCTH TIPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAaMU, NIl COXPAHEHUS 3J10POBbSI U COOMIOAEHUS HOPM HKOJIOIMYECKOTO
MOBEICHUA B OKPYKAIOIIEN CPEIE;

paboTaTe B TpYyIINE C BBHIMOJHEHUEM PAa3JIMYHBIX COLMAILHBIX POJIEH,
IJIAHUPOBaTh PpalbOTy TPYIIbI, PalMOHAILHO paclpenesTh OOs3aHHOCTH W
MJIAHUPOBATh JEATEILHOCTh B HECTAHJIAPTHBIX CUTYyallUsX, aJCKBATHO OIICHUBATH
BKJIAJ] KQXJIOTO U3 YUYaCTHUKOB T'PYIIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmm4yecTBo yacos
HanMeHoBaHMe pa3iesioB U TeM
Ne n/n KouTposbHbIe
NPOrpaMmMsbI Bcero
padoThI
Pazgen 1. PU3UKA U METOJAbI HAYUYHOTI'O ITIO3HAHUA
1.1 ®u3zrKa U METOAbl HAYYHOT'O O3HAHUS 2
Htoro no pazaery 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 Jnnamuka 7
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO -KHHETHYI €CKON 9
' TEOpHUHU
3.2 OCHOBBI TEPMOJMHAMUKH 10 1
33 ArperaTHbI€ COCTOSIHHS BEIIIECTBA. 5

®azoBkIe TTEPEXOIBI

IIpakTHYeckue
padoThbl

JJIeKTpPOHHbIE
(uudposbie)
o0pa3oBaTeJIbHbIE

pecypcsl

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

Bubmunoreka IIOK
https://m.edso0.ru/7f41bf72

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

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

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

bubmmoreka LIOK
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

Htoro no pazgeny
Paznen 4. JIEKTPOANHAMUKA
41 DIeKTpocTaTuKa

49 ITocTostHHBIN 2NEKTpUUECKUN TOK. TOKH B
' PasIMYHBIX Cpenax

Htoro no pazaeiy
Pe3epBHOE Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

24

10

12

22

68

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

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



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

11 KJIACC

HaunmeHoBaHue pa3esioB U TeM
Ne n/m
MPOrPaMMBbl

Paszpen 1. JIEKTPOAUMHAMMUKA

11 MaruuTHOE 1oJe. DIeKTPOMAarHUTHAS
' VH LY KIS

Uroro no pazneny

Pa3nen 2. KOJIEBAHUSA U BOJIHbBI

MexaHudeckue u OJICKTPOMArHUuTHBIC

2.1
KOJIe0aHus
92 MexaHuueCKHe U AJICKTPOMArHUTHBIE
' BOJIHBI
2.3 Onruka

Wroro no pazneny

Koan4yecTBO 9YacoB

Bcero

11

11

10

24

KoHnTpoabHbIe
padoThbl

Pazznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CHCHHaHBHOﬁ TCOpUHn

OTHOCHUTCIBbHOCTHU
Uroro no pazneny

Paznea 4. KBAHTOBAS ®U3UKA

4.1 DeMeHTHl KBAHTOBOI OIITUKA

4

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTeJIbHbIE

pecypcbl

butmoreka IIOK
https://m.edsoo.ru/7f41c97¢c

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

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

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

butmoreka IIOK
https://m.edsoo.ru/7f41c97¢

Bbubnmoreka IIOK
https://m.edsoo.ru/7f41c97¢



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

4.2 Crpoenue aToma 4
4.3 ATOMHOE PO 5
Uroro no pazneny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DneMeHThbl aCTPOHOMMHM U aCTPO(PU3UKH 7

Wroro no pazneny 7

Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0mmaroriee MOBTOPESHUE 4
Hroro o pasaeny 4
PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

Bubmmoreka IIOK
https://m.edsoo.ru/7f41c97c¢

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

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

Bubauoreka IJOK
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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®Pusnka — HayKa 0 IPUPOJE.
Haqume METOABI ITIO3HAHUA

OKPY’KaloIIero Mupa

Pousb 1 MecTo du3uku B
(dbopMHUpOBaAaHUH COBPEMEHHO
Hay4YHOW KapTUHBI MUpa, B

MPAKTUYECKON EeATETbHOCTH JII01er

MexaHUu€ecKOe ABUKEHHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBukenusi. [lepemenieHue, CKOpOCThb,
YCKOpEHHUe

PaBHOMEPHOE NPSIMOJIIMHEMHOE

JIBUKEHUE

PaBHOyCKOpEHHOE NPSMOJIUHENHOE
JIIBUOKEHUE

CBoboaHOE najieHue. Y CKopeHue
CBOOOIHOI'0O MaJACHUS

KpuBonuneliHoe 1BUKEHHUE.
JIBr>keHNE MaTepuaIbHONW TOUYKH MO
OKPY>KHOCTH

HpI/IHI_II/IH oTHocuTenbHOCTH I"anmmnes.

KoaunyecTBo 4acoB

Bcero

KonTpoabHbie
padoThbl

IIpakTHYeckue
padoThbl

JlaTa
H3yuyeHus

JJIeKTpPOHHbIE
nudposbie
oO0pa3zoBaTeJbHbIE

pecypcsl

bubmmoreka IIOK
https://m.edsoo.ru/ff0c32e2

Bubauoreka IJOK
https://m.edsoo.ru/ff0c33e6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bubmuoreka IIOK
https://m.edsoo.ru/ff0c3620

bubmmoreka LIOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c3ada

Bbubmmoreka IIOK


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

10

11

12

13

14

15

16

17

I/IHeleI/IaJILHLIC CHUCTCMBI OTCUCTA.
[TepBsrit 3axkoH HeroTOHA

Macca tena. Cuna. [IpuHuun
cynepno3uuuu cuii. Bropou 3akon
Hrrorona JJId MaTCpruaJIbHOU TOYKHU

Tperuu 3axoH HproToHa miist
MaTepUaIbHBIX TOYCK

3aKoH BceMUpHOro Tsirorenus. Cumna
TspKkecTu. [lepBas kocmuueckast
CKOpOCTh

Cuna ynpyroctu. 3akoHn ['yka. Bec
Tena

Cuna tpenus. KoadpunueHt tpenus.
Cuna conpoTHUBIIECHUS IPU ABUKEHUH

TCJIa B XKHAKOCTHU HUJIU I'a3¢€

IlocrynaTenbHOE ¥ BpamaTeabHOE
JIBVDKCHHUE a0COJIIOTHO TBEPIOTO TEJa.
MowmenT cunbl. I1nedo cunsl. YcnoBus
paBHOBECHSI TBEPAOIO Teja

NMnynsc MmaTeprualbHOW TOYKH,
CHUCTEMBI MaTEPUAJIBHBIX TOYEK.
Nmnynbc cuibl. 3aKOH COXpaHEHUs
nMnynbca. PeaktuBHOE JBHKEHUE

PaboTta 1 MOLIHOCTB CHJIBI.
Kunernueckas sHEprusi MaTepuaIbHOM
ToukHu. Teopema 00 U3MEHEHUH

KHHETUYECKOU S3HEPTUHU

HOTGHLII/IaJ'IBHaH OHEPIusd.

https://m.edsoo.ru/ff0c3be8

bubmmoreka IIOK
https://m.edsoo.ru/ff0c3be8

bubmmoreka IIOK
https://m.edsoo.ru/ff0c3be8

Bubauoreka IJOK
https://m.edsoo.ru/ff0c3d00

Bubauoreka IJOK
https://m.edsoo.ru/ff0c3el18

Bubauoreka IJOK
https://m.edsoo.ru/ff0c3f76

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubmmoreka IIOK
https://m.edsoo.ru/ff0c43d6

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4502

bubmmoreka IIOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

[ToreHumanbHast SJHEPTUSA YIPYTO
neOpPMUPOBAHHOU MPYIKHHBI.
[ToreHunanpHas SHEPrus Tenaa BOIU3U
MMOBEPXHOCTHU 3eMJIN

[ToTeHnuanbHblie U HETOTEHIIUATIbHbIE
cuibl. CBsI3b pabOTHI
HENOTEHIUAJIBHBIX CHJI C H3MEHEHHUEM
MEXaHHUYECKOU SHEPTHH CUCTEMBI Tel.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPruu

JlaGopartopnas pabota
«HMccnenoBanue CBSI3U pabOTHI CUJIBI C
W3MCHEHHEM MEXaHUUYECKOW YHEPTrUuur
TeJa Ha MPUMEPE PACTSKCHHS
PE3UHOBOTO JKI'yTa

KonTpomnpHas padora o reme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKEH

OCHOBHBIC TTOJIOXKEHUST MOJICKYJISIPHO -
KHHETUYECKOU Teopuu. bpoyHoBckoe
nekeHue. Jnddys3us

Xapakrep IBUKEHUS U
B3aMMOJICCTBHS YaCTHUIL BENIECTBA.
Mogaenu cTpoeHus ra3os, JKUAKOCTER
U TBEPIBIX TENI

Macca monekyn. KonnuectBo
BemlectBa. [loctostnnas ABoraapo

TenmnoBoe paBHOBecue. Temmeparypa

https://m.edsoo.ru/ff0c461a

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

bub6imoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

u e€ uzmepenue. lllkana remmneparyp
Ienbcus

HNneanbusbiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcoimoTHas TeMreparypa Kak Mmepa
CpellHEW KHHETHUYECKOW YHEPTUU
JIBUKEHHSI MOJICKYIl. YpaBHEHUE
MenneneeBa-Kmanelipona

3akon JanpToHa. ['a30BBIE 3aKOHBI

JlaGopartopnas pabora
«HccnenoBanue 3aBUCUMOCTH MEXKIY
napamMeTpaMu COCTOSIHUS
pa3peKeHHOr 0 raza»

Nzomnporieccsl B uaeaqbHOM r'a3e U UX
rpaduueckoe mpencTaBieHue

BuyTpeHHss dHEPTUS
TEPMOANHAMHUYECKOU CUCTEMBI U
croco0Obl ee n3MeHeHus. Konuuectso
TEIUIOTHI ¥ paboTa. BHyTpeHHss
SHEPrusi OJJHOATOMHOI'O UJ1€aJIbHOT O
rasa

Bunel Tenmmonepenaun

VY aenbHas TEMIO0EMKOCTh BEIIECTBA.
KonnuecTBo TemioTsl npu
Terulonepenayde. AnquadbaTHbIN Ipolecce

HCpBBIﬁ 3aKOH TCPMOIWHAMUKH U €O
IMPpUMCHCHHC K U30IIpoeccaM

bubmmoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubmmoreka IIOK
https://m.edsoo.ru/ff0c511e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bub6imoreka [IOK
https://m.edsoo.ru/ff0c5952

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c5c36

bubmmoreka LIOK
https://m.edsoo.ru/ff0c5¢c36

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34

35

36

37

38

39

40

41

42

43

44

Heob6paTumocTs mpoieccos B
npuponae. Bropoi 3akon
TEPMOJIUHAMUKHI

[Mpunnun peiicreus u KIIJ tennoBoit

MallUHbI
Mukn Kapuo u ero KIT/]

DKoJ0rnyecKre npooaeMsl
TEIIO3HEPT €TUKU

O6o6maronuii ypok «MosekyisipHast
¢u3uka. OCHOBBI TEPMOIUHAMUKI

KonTponpHas padora o reme
«MonexymsipHas ¢pusnka. OCHOBBI
TEPMOJMHAMUKI

[TapooOpa3oBaHue U KOHICHCAIIHSL.
Ucnapenue u kunenue

AOcCoIr0oTHAs ¥ OTHOCUTEILHAS
BJI&YKHOCTB BO3ayxa. HachlleHHbIN
nap

Tsepaoe teno. Kpucramnunueckue u
aMmopdHbIe Tena. AHU30TPOIIHS
CBOMCTB KpUCTaJIOB. JKuakue

KpUuCTaJJbl. COBpCMeHHBIC MaTCpHaJIbl

[InaBiieHWEe U KpUCTAUTH3AIIHS.
VienpHas TemioTa IJIaBJICHHUS.
Cybnumanms

YpaBHeHHE TEIIIOBOTO OanaHca

butmoreka IIOK
https://m.edsoo.ru/ff0c6230

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c600a

butmoreka IIOK
https://m.edso0.ru/ff0c6938

butmoreka IIOK
https://m.edsoo.ru/ff0c6a50

Butmoreka IIOK
https://m.edsoo.ru/ff0c63b6

Butmoreka IIOK
https://m.edsoo.ru/ff0c64d8

bubnuoreka [JOK
https://m.edsoo.ru/ff0c65f0

Bubmnoreka IIOK
https://m.edsoo.ru/ff0c6708

butmoreka IIOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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53

54

DneKTpu3anus Tejl. DNEeKTPUIECKUU
3apsa. JIBa BUa aeKTpUYeCcKuX
3aps/10B

[TpoBOoaHUKY, TUIIEKTPUKHU U
MOJIYIIPOBOHUKU. 3aKOH COXPaHECHUS
3JIEKTPUYECKOT O 3apsiia

B3anmonencrsue 3aps10B. 3aKOH
Kyinona. TodeuHbIN 371€KTpUY ECKUH
3apsn

Hanps>keHHOCTB 3JIEKTPUYECKOIO
noys. [IpuHnun cyneprnozuuuu
JIEKTpUYECKUX noJen. JInaumn

Hanps’KEHHOCTH

PaboTa cun 31eKTpoCTaTUIECKOro
noiis. [Torennman. Pasaocrts
HOTEHIINAIOB

HpOBOIIHI/IKI/I 1 JUDJICKTPUKHA B
QJICKTPOCTATUYICCKOM I10JIC.
I[I/IE)HeKTpI/ILIeCKaSI OpOHUIIAEMOCTDH

OnexkrpoeMkocTs. Konnencarop

9HeKTpOGMKOCTL IIJIOCKOI'O
KOHACHCATopa. 3HepFI/I$I 3apsSKCHHOI'O
KOHACHCAaTOopa

JlaGopartopnas pabora "M3mepenne
3JEKTPOEMKOCTH KOHeHcaTopa'

ITpuHIIMnO AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHHOTO

bubmuoreka IIOK
https://m.edsoo.ru/ff0c6bcc

bubmmoreka IIOK
https://m.edsoo.ru/ff0c6bcc

bubmmoreka IIOK
https://m.edsoo.ru/ff0c6ce4

Bubauoreka IJOK
https://m.edsoo.ru/ff0c6df2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bub6imoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7126

bubmmoreka LIOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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59

60

61

armapara, CTpyHHOro puHTEepA.
DNeKTpocTaTuyecKas 3alnTa.
3a3zemIIeHHE JICKTPOPUOOPOB

DIJIEKTPUUECKUM TOK, YCIIOBUS €r0
cyuiecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixkeHue.
Conpotusnenue. 3akod OMa jyist
y4acTKa Lenu

[TocnenoBaTenpHOE, MapaUICIbHOE,
CMEIIaHHOE COCTUHEHHE
npoBoAHUKOB. JlaGopaTtopHas paboTa
«3y4yeHne CMEIIaHHOTO COCIMHCHHUS
PE3UCTOPOBY»

PaboTa 1 MOITHOCTB JIEKTPUIECKOTO
Toka. 3akoH [[xxoynsi-JleHna

3akon OMa 117151 MOJTHOM (3aMKHYTOH)
anexrTpudyeckon nenu. Koporkoe
3ambikanue. Jlabopatopuas padota
«3mepenne D/]C ncrouHuka Toka u
€ro BHYTPEHHETO COMPOTHBIICHHSI»
DNEeKTpOHHAs! TPOBOIUMOCTh TBEPBIX
METaJJI0B. 3aBUCUMOCTD
COTIPOTHBIICHHUS] METAJIJIOB OT
temnepatypsl. CBEpXIIpOBOIUMOCTh
DIEKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA 3JIEKTPOHHBIX ITyYKOB
[TomrynpoBOTHUKH, UX COOCTBEHHAS U

pUMecHasi MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoHUKOBBIE

bubnuoreka IIOK
https://m.edsoo.ru/ff0c74f0

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

Bbubmmoreka IIOK
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
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63

64

65

66

67

68

MPUOOPHI

DJIEKTPUYECKUH TOK B pacTBOpax 1
paciuiaBax 3J€KTPOJIMTOB.
DNIEKTPOIUTHUECKAS AU CCOLUALIHS.
DIEeKTPOIU3

DNEeKTPUYECKUH TOK B Tazax.
CaMOCTOATEIILHBIN B
HECaMOCTOSTENIbHBIN pa3psa. MoiHus.
IIna3ma

DnexTpudecKkue Npudopsl U
YCTpPOICTBA U UX IPAKTUYECKOE
npuMmeHenue. [IpaBuiia TeXHUKN

0e30I1acHOCTH

O6o06mar it ypox
«DNEeKTPOANHAMUKA

Kounrtponrshas paGora o teme
«Onexkrpocraruka. [TocTosHHBIN
3JIEKTpUYECKUi TOK. TOKHU B

Pa3IMYHbIX Cpeaax»

e3epBHBIN ypok. KoHTposbHas
P y K
paboTa no Teme "DneKTpoauHAMUKA"

PesepBHEIil ypok. O6o0marnmii ypok
o remam 10 kiacca

OBILEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68

butmoreka IIOK
https://m.edsoo.ru/ff0c82ba

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae

butmoreka IIOK
https://m.edsoo.ru/ff0c86fc

Butmoreka IIOK
https://m.edsoo.ru/ff0c88be

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

Bubmnoreka IIOK
https://m.edsoo.ru/ff0c8f6c



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 KJIACC

Ne
n/n

KoauvecTBO 9acoB
Jara
Tema ypoka Kourpoasnsie IIpakTudeckue

Bcero H3y4YeHus
padoThbl padoThI

ITocTossHHBIE MArHUTHI B KX
B3auMoelicTBrue. MarHuTHOE II0JIE.
Bektop marnutHo# uHaAyKUMU. JIMHUM

MarHuTHOW UHIYKLIUHU

MarsuuTtHoOe€ 1ojie NpoBOJAHHUKA C
TokoM. OnbIT Dpcrena.
B3aumopelicTBre MPOBOAHUKOB C
TOKOM

JlaGoparopnas pabota «M3ydenue

MArHuTHOI'O I10JId KaTylIKU C TOKOM»

JleiicTBE MAarHUTHOIO TOJIS Ha
MPOBOAHMUK ¢ TOKOM. Cuia Ammepa.
JlaGopartopnas pabora
«HccnenoBanue aeiicTBus
MMOCTOSTHHOT'O MarHUTa Ha paMKy ¢

TOKOM)>»

JlelicTBME MarHMTHOIO I1OJI Ha
JBHOKYILYIOCS 3apSKEHHYIO YaCTUILLY .
Cuuna Jlopenua. Pabota cusbl
Jlopenua

9HeKTp0MaFHI/ITHa${ HHOYKIOHA. IToTox

[EEN

BeKTOpa MarHuTHOM uHAyKuuu. C

JJIeKTpPOHHbBIE
nuppoBbIe
o0pa3oBaTeJIbHbIE

pecypcbl

bubnmoreka IIOK
https://m.edsoo.ru/ff0c9778

bubmuoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bubmmoreka IIOK
https://m.edsoo.ru/ff0c9df4



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
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11

12

13

UHIYKIIMA. 3aKOH 3JIEKTPOMarHuTHOMN
naaykun Papanes

JlabopaTopnas pabora
«HccnenoBaHue SIBJICHUSA

3JIEKTPOMArHUTHON MHAYKIIAM

NnuaykTUBHOCTE. SIBICHUE
camonHAyKuu. DJIC caMOUHAYKIIHH.
DHeprusi MAarHUTHOTO TTOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

TexHuyeckne ycTpoicTBa U X
IIPUMEHEHHE  IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOABUTATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHLI,
WHIYKIMOHHAs [1€Yb

O60o6maronuii ypok «Marautnoe
noje. DIeKTpOMarHuTHas MHAY KLU

KonTponwsHas pabota o teme
«MarauTHoe moJie.

DNeKTpOMarHuTHas UHAYKIWSI»

CB0OOAHBIE MEXaHUYECKHE
kosneOanus. ["apmMoHnueckue
KosnebaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUH.

IIpeBpamenne 3Heprun

JlaGopatopnas pabora
«HccnenoBanme 3aBUCUMOCTH
Tepro/Ia MAJIBIX KOJIeOaHUii rpy3a Ha
HUTH OT JUITMHBI HUTH B MacChl TPy3a»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cal50

Bbubauoreka IJOK
https://m.edsoo.ru/ff0ca600

bubmmoreka IIOK
https://m.edsoo.ru/ff0cab82

bubmuoreka IIOK
https://m.edsoo.ru/ff0cad58

bubmmoreka IIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

18

19

20

Konebarenpubin koHTyp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHus B
uJeabHOM Koje0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHn4eCKUMH U
3JIEKTPOMAarHUTHBIMH KOJIE0aHUSAMU

®opmyna Tomcona. 3akoH
COXpaHCHUA DHCPIrur B U€aJIbHOM

KoJebaTeIbHOM KOHTYPE

[IpencraBiaeHue o 3aTyXaOIIUX
Kosie0aHusAX. BbIHY X 1eHHBIE
MeXaHN4ecKHe Kojiebanus. Pe3oHaHc.
BrIHYKICHHBIE 3JICKTPOMArHUTHBIC
KoeOaHus

HepeMeHHBII/I TOK. CI/IHy'COI/I,ZlaJ'ILHLII/I
MNEPpEMECHHbIU TOK. MOIIIHOCTB
MNEPEMCHHOI' O TOKA. AMHJ’II/ITy,I[HOC u
JACUCTBYIOIICC 3HAYCHHUC CUJIbI TOKA U
HaIIpsOKCHU S

Tpancdopmarop. I[IpousBoactso,
nepenaya U noTpedaeHne
ANIEKTPUUECKOH 3HEprun

YCTpolCTBO U MPaKTHYECKOE
MPYMEHEHHE 3JIEKTPUUECKOro 3BOHKA,
TeHepaTopa NEPEMEHHOIO TOKA,
JIVHUH 3JeKTporiepeaay

DKOJIOTUYECKHUE PUCKU ITPU
IIPOU3BOJICTBE 3JIEKTPOIHEPIUH.
KynbTypa ucnonas3zoBaHus

bubmmoreka IIOK
https://m.edsoo.ru/ff0ch820

Bbubmmoreka IIOK
https://m.edsoo.ru/ffOch9c4

bubnmoreka IIOK
https://m.edsoo.ru/ffOcbb86

bubmmoreka IIOK
https://m.edsoo.ru/ffOchd34

bubmmoreka IIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OJICKTPOSHEPTUHU B TIOBCCAHCBHOU
KHN3HU

Mexaandeckue BOJIHBI, YCJIIOBHUA

pacapoctpadenus. Ilepuoa. CkopocThb 1 bubmuoreka [TOK
pacrpocTpaHeHus U AJIUHA BOITHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOIOIBHBIE BOJHBI
3Byk. CkopocTsb 3ByKa. ' poMKOCTB 1 bu6muotexa [IOK
3ByKa. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
cBoucTBa U cKopocTs. lllkana 1 bubanorexa LOK
P ' https://m.edsoo.ru/ff0ccfe0

AIEKTPOMArHUTHBIX BOJH
[IpuHUIMIBI paANOCBA3U U
TeneBuaeHus. Pa3BuTue cpencTs 1
cBsi3u. Pannonokanus
KonTponsHas pabota «Konebanus u 1 1 bu6moreka [JOK
BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeitHOe pacipocTpaHEeHHEe
CBETA B OJTHOPOJHOM Ccpere. 1 bubmmoreka [IOK
TodeuHbIl UCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
Ortpaxxenue cBera. 3aKOHBI

Bbubmmoreka IIOK
oTpaxeHus csera. IloctpoeHue 1

https://m.edsoo.ru/ffOcd4e0
M300pake€HUH B IJIOCKOM 3epKaje
IIperomnenue cera. [lonmHOE
BHYTpEHHEE oTpakeHue. [IpenenbHbin 1 bu6muoreka LIOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6

OTPaAXKCHUA

Jlabopatopnas padota «M3mepenue 1 1 bu6muoreka LIOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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39

IoKa3aTed IMPEJIOMIICHUS CTCKIIa»

JIunsel. [TocTpoenne n3o0pakeHui B
nuH3e. PopMysia TOHKOHM JIMH3BL.

VBennuenue IUH3bI

JlabopaTopnas pabora
«HccnenoBanue CBOMCTB
M300pakeHUH B JIMH3AX)

Hucnepcus csera. CiI0XKHBIN COCTaB
6enoro ceera. Lper. JJaboparopHas
pabota «Habironenue gucriepcun
CBETa»

WNuTtepdepenuns ceeta. Audpakuus
ceta. /{udpakuuronnas pemérka

[TonepeyHOCTh CBETOBBIX BOJIH.
[Monsipuzauus ceera

OnTuyeckue NpuOOpsl U yCTPOICTBA U

YCJII0BUA UX 0e30macHoOro MNPpUMCHCHUA

I'panu1Bl MPUMEHUMOCTH
KJIACCHYE€CKOM MexaHUKH. [TocTynartsl
CHELMaIbHOU TEOPUHU
OTHOCHUTEIBbHOCTH

OTHOCUTEIIFHOCTH OJHOBPCMCHHOCTH.
33.MCIU'ICHI/IC BpPpEMCHHU U COKpALICHUEC

JJIUHBI

9Heprm1 U UMITYJIBC PCIIATUBUCTCKOU
qaCTHUIIBI. CBS3b Macchl ¢ OHEPTUCHU U

HMITYJILCOM. 9Hepr1/1${ IIOKOA

KonTtpomnpHas padora «OnTuka.

https://m.edsoo.ru/ff0cd67a

Bbubmmoreka IIOK
https://m.edsoo.ru/ffOcddle

bubnunoreka IIOK
https://m.edsoo.ru/ff0ced22

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmuoreka IIOK
https://m.edsoo.ru/ff0cf862

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0cfa42

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfc68

bubmmoreka IIOK


https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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OcCHOBBI crielia’iIbHON TEOpUU
OTHOCUTEIBHOCTH»

®otonbl. Popmyna [lnanka. JHeprus

Y UMITYJIbC (pOoTOHA

OTKpBITHE U UCCIIEOBAHUE
doToadpdexra. OnbiTer A. T'.
CroneroBa

3akonsl poToddekra. YpaBHeHue
DuninrenHa st Gotodddexra.
«Kpacnas rpanuma» porosddexra

Hasnenue ceera. Onbite! 11. H.
JlebeneBa. XMHUECKOE NEUCTBUE
CcBeTa

Texnuueckue ycTpoiicTBa u
MPaKTUYECKOE TTPUMEH CHH E:
dboTosmemenT, GOTONATUHK,
coJiHeuHas Oarapesi, CBETOINO

Penrenue 3aja4 110 TEMC «DIIEMEHTEI

KBAHTOBOH OIITUKH

Moxaens aroma TomcoHa. OnbBITEI
Pesepdopaa mo paccessHUIO 0-4aCTHII.
IlmanerapHas Mojiesib aTomMa

ITocrynatsl bopa

Wznydenne u norioimeHrne OTOHOB
IIpU IIEPEXOie aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpos

BoaHoBBIE cBOMCTBA qacCTHul. Bonnkbl

https://m.edsoo.ru/ffOcf6f0

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfel6

bubmmoreka IIOK
https://m.edsoo.ru/ffOcffc4

Bubauoreka IJOK
https://m.edsoo.ru/ff0d015e

bubnunoreka IIOK
https://m.edsoo.ru/ff0d04a6

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d0afa

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0d0afa

bubmmoreka IIOK


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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e bpowns. KopnyckynspHo-
BOJIHOBOM Ayayn3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3Ty4eHUe

OTKpbITHE pAANOAKTUBHOCTU. OMBITHI
Pezepdopaa nmo onpenenenuto cocrana
pPaIOaKTUBHOTO U3JTy4EHUS

Csomuctsa anbda-, 6eta-, raMmma-
u3ilydenus. BiusHue
pPaOaKTUBHOCTH Ha KHUBbIE

OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromnel. Ansda-pacnan.
DJEeKTPOHHBIN U MTO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyuenue

DOHeprus CBsI3U HYyKJIOHOB B sIpE.
SnepHble peakuuu. SAnepHbiu
peakTop. [IpoGaemsbl, MepcneKTUBHI,
9KOJIOTUY €CKUE aCIeKThI sIIEPHOU
SHEPreTUKU

OneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHA. MeTobl HaOII0AeHU U
pErucTpanuy 3JIEMEHTAPHBIX YACTHLL.
Kpyrnsiii cton «yHnaMeHTaabHbIE
B3anUMOJIeuCcTBUA. EnuHCTBO

¢bu3nUecKon KapTUHBI MUPA»

Bun 3Be3nunoro Heda. Co3Besnus,
HpKI/Ie 3BC3/bI, IINIAHECTHI, UX BUANUMOC

nBrokenne. CoJTHEUHas CHCTeEMa

https://m.edsoo.ru/ff0d0ca8

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d0fd2

butmoreka IIOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [JOK
https://m.edsoo.ru/ff0d 1356

butmoreka IIOK
https://m.edsoo.ru/ff0d0e38



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
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63

64

Comuie. CongeuHast akTUBHOCTD.
Ncrounuk sueprun CotHIIA U 3BE3]T

3Be3/bl, UX OCHOBHEIC
XapaKTEePUCTUKH. 3BE3/bl TJIABHOH
MoCJeI0BaTeILHOCTH. BHyTpeHHEee
crpoenue 38e31. CoBpeMeHHbIE
MIPEICTaBICHUS O IPOUCXOXKICHUH 1
sBojonuu COJIHIIA U 3BE3.T

Mineunsiu [1yTh — Haiua ["anaktuka.
[Tonoxxenue u neuxenue CoiHia B
lanaktuke. ['anmaktuku. YepHsie
JBIPBI B JIpax raJlaKTUK

Bcenennas. PazOeranue rajakTuk.
Teopus bonbioro B3pkIBa.
PenukToBOE M3nydeHUe.
MeTtaramakruka

Hepemennsie npo6yieMbl aCTPOHOMUH

Konrtponphas pabora «31€MeHTHI
ACTPOHOMHH H aCTPOPHUZUKI

O6o6marontuii ypok. Pois dusuku u
aCTPOHOMHH B YKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIUaIbHON U
ATUYECKOU cepax NesaTeTbHOCTH
YeJloBeKa

O6o6maronuii ypok. Pois n mecto
(U3UKH U ACTPOHOMHUHM B
COBPEMEHHOUN HayYHOU KapTUHE MUpa

O6o06marouuit ypok. Ponb



65

66

67

68

¢busnueckoi Teopuu B HopMUPOBaAHUHU
MIPEICTaBICHUN O (PU3NIECKOM
KapTHHE MU pPa

OG6o6maromuii ypok. Mecto
(bu3nYecKor KapTHHBI MUpPa B 0011IEM
pSily COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEACTABICHUN O IPUPOJIE

Pe3epBHbI ypok. MarautHoe noue.

DNeKTpoMarHuTHasi UHAYKUUS

PezepBHbIit ypok. Ontuka. OCHOBBI
CHelHaIbHON TeOpUun
OTHOCHUTEIBHOCTH

Pesepnbrii ypok. KBantoBas usuka.
DJIeMEHTBI aCTPOHOMUH U

acTpopu3uKN

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

bubnunoreka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIA
YYEHUKA

» ®uswmka, 10 kimace/ KacesiHoB B.A., O01ecTBO ¢ orpaHiYeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AkuironepHoe o0iecTBo «M3aaTenscTBO
«IIpocBewmenne»

» ®uswmka, 11 kimace/ KacesiHoB B.A., O011ecTBO ¢ OrpaHHYeHHON
0TBeTCTBEHHOCTHIO «/IPODA»; AKkimonepHoe obmiectBo «31arenscTBo
«IIpocBewmenne»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Mporpamma kypca ¢usuxu s 10—11 kimacco. ba3ossiii ypoens (aBTop B.
A. KacbsHOB)

YMK «®u3uka. 10 kiaacc. ba3oBblii ypoBeHb»
1. ®usuka. 10 kinacc. ba3oBblit ypoBeHb. YUEOHHK C 37€KTPOHHBIM
npuioxkenuem (aBrop B. A. KacesHOB).

2. ®usnka. 10 xmacc. ba3oBeiil ypoBerb. MeTtoandeckoe mocodue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoserit ypoBeHs. Terpans 11 1abopaTOpHBIX
pa6or (aBTopsl B. A. Kacesros, B. A. Koposun).

4. ®uzuka. 10—11 knaccel. bazoBeiii ypoBeHb. Kommiekt TeTpaaeit mis
KOHTPOJIBHBIX paboT (aBTop B. A. KacksHoB)

5. ®usuka. 10 kmace. Jlumaktuueckue Kaprouku-3afaanus (aBropsl M. A.
Ymakos, K. M. Viakos).

YMK «®Puszuka. 11 knacc. bazoBblii ypoBeHb»
1. ®usuka. 11 kiacc. ba3oBbiit ypoBeHb. YUEOHHK C 3€KTPOHHBIM
npusiokenuem (aBtop B. A. KacesiHOB).

2. ®usuka. 11 knacc. ba3oBelil ypoBeHb. MeToanueckoe nocodue (aBTop B.
A. KacbsHOB).

3. ®usnka. 10—11 xmaccel. bazoserit ypoBeHs. Terpans 11t 1abopaTOpHBIX
pa6ot (aBTopsl B. A. Kacesros, B. A. KopoBuh).

4. ®usmuka. 10—11 xnaccel. ba3oBsiii ypoBeHnb. KoMmiekT Tetpaaeit s
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacksnos, U. B. Urpsimios).

5. ®usuka. 11 kmace. JJugakTnyeckre KapTouku-3aganus (aBTopsl M. A.
VYakos, K. M. Viakos).



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - cormansHast ceTh paOOTHUKOB 0Opa30BaHHS.
2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBanb memarornueckux uaeu
«OTKPBITBIA YPOKY.
4 http://www fizika.ru/ - caiit s yaureneid GU3NKHA U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuaisl o Gpusmke.
6 www . ege .edu.ru - uadopmarronHbii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komrekius LIOPoB



