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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 110 pusmke 6a30BOro YpoBHS Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKCHHWI W TPEOOBaHUH K pe3yjbTaTaM OCBOCHHUS OCHOBHOU
oOpazoBarenbHOl TporpamMmbl, npeactaBieHHBIX B PI'OC COO, a Ttakke ¢ yd4éTtom
denepanbHON pabouell MporpaMMbl BOCTIUTAHUS W KOHIICIIIUM TPENOIaBaHus yIeOHOTO
npeamera «®Pusuka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickonn dDeaepanum,
peanu3yroNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copepskanue nporpaMMbl o (pU3MKE HAMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl MHUpa oOyudaronmxcs 10—11 kmaccoB mpu oOyueHuu ux (GU3NKE HA
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IEITEeIbHOCTHOTO TIojixo1a. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBanusiM GI'OC COO k miiaHUupyEeMbIM JTMYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM ~ pe3yibTaTaM oOOyYeHHs, a TaKXKe YUYUTHIBA€T HEO0OXOIUMOCTh
peanu3aldu MEXIPEJIMETHBIX CBsI3e (PU3UKM C €CTeCTBEHHO-HayYHBIMH Y4EOHBIMU
npeaMeramMu. B Hell omnpenensioTcs OCHOBHBIE 1€ HM3y4YeHUs (UMK Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUSI Kypca (U3UKH:
JUYHOCTHBIC, METaNpeAMETHbBIC, PeAMETHBIC (Ha 0a30BOM yPOBHE).

[Iporpamma 1o gpu3MKe BKIIOUYACT:

o IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUSA Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIE PE3YIbTaThI IO TOaM 00yUeHNUS;

o coziepxkanue yueoHoro npeamera «duzuka» mo rogam o0yueHus.

®du3rka Kak Hayka o Haubosee oOLIMX 3aKOHAX MPUPOJBI, BBICTyMHas B KaYECTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CUCTEMY 3HaHUU 00
okpyxatoiem mupe. llIkonpHbIl Kypc GU3UKH — CUCTEMOOOPA3YIOIIUH [T €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEJAMETOB, IOCKOJIbKY (PHU3NYECKUe 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHUEH, Ouosoruew, Qusnueckod reorpaduein u
acTpoHomuel. Mcronb30BaHue U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHN OTMpeesieT
XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHUSI KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPUaJIOB C 3aJJaHHBIMH CBOMCTBAMH M JIPYTHX.
N3yuyenue ¢Gu3MKu BHOCHUT OCHOBHOM BKJIaa B (DOPMUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromuxcs, B (GOpMUPOBAHHWE YMEHUU MPUMEHSITh HAYYHBIH METO
MO3HAHUS TIPU BHITIOJIHEHUY UMU YUEOHBIX UCCIICIOBAHMI.

B ocHOBY kypca pusuku 11 ypOBHsI CpeIHETr0 00111ero o0pa3oBaHus MOJIO0XKEH Psl
ujel, KOTOpPbhIe MOKHO pPacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C€ HEW Kypc SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COACPXKHUT MaTepuall U3 BCEX pasliesioB (U3UKH, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEW maTepual Kypca (U3HKH OObEIHHEH
BOKPYT (pu3nueckux teopuil. BegymuMm B Kypce siBisieTcs: opMupoBaHue TpeICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanmmsanuss TpenanonaraeT  MCHOJb30BaHUE
TYMaHUTAPHOTO MOTEHIHANIa (PU3UIECKON HAYKU, OCMBICIICHUE CBSI3HM Pa3BUTHs (PU3UKH C
pa3BUTHEM OOIIECTBAa, a TaKke C MHUPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOIEMaAMHU.



Hoes npuxnaonou nanpasnennocmu. Kypc usuku mnpesamnonaraeT 3HaAKOMCTBO C
[MIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUN M3yUYEeHHBIX TCOPUH U
3aKOHOB.

Hoes sxonocuzayuu peain3yercs MOCpPeACTBOM BBEICHUS 3JIEMEHTOB COJEPKAHMS,
MOCBSIIEHHBIX HSKOJOTMYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXIEHHS NpoOJieM palrOHAIBEHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHUYECKON OE30MaCHOCTH.

CrepKHEBBIMU DJIEMEHTaAMH Kypca (U3MKH Ha YPOBHE CpEIHEro O0OIIero
oOpa3zoBaHusi SBISIOTCS  (Qu3nueckue Teopuu ((popMHUpOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTpOCHHSI (PU3NYECKOH TEeopuu, poyiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJIe, I'PAHUIAX MPUMEHUMOCTHU
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUHN U IIPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MMOAX0/ B Kypce (DU3UKU pean3yercs Mpexk/ie BCEro 3a
CYET OpraHM3alUu SKCIEPUMEHTAIBHOM JeATeabHOCTH oOywaromuxcs. s 6a3zoBoro
YpOBHS Kypca (U3UKHA — 3TO MCIOJIB30BaHNE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U J1a0OpPaTOPHBIX PabOT, KOTOPBIE B Mporpamme 1o Gu3uke 00beANHEHbI
B OOIIUI CIIMCOK YYEHUYECKUX MPAKTUIECKUX paboT. BrimeneHne B yka3aHHOM NepeyHe
7a00paTOpHBIX pabOT, NPOBOAUMBIX JJisi KOHTPOJS H OLEHKH, OCYILIECTBISETCS
YYaCTHHKaMU 00pPa30BaTEIbHOTO Mpolecca UCXOAs U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHaleHusl kabunera usuku. [Ipu 3TOM ObecneunBaeTcss OBIaAeHUE OOYyYarOUIMMUCS
YMEHUSIMH IIPOBOAUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEHN (PHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB 110 MPOBEPKE MPEI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs pelieHHIo pacu€THBIX U KauyecTBEHHbIX 3ajad. [Ipu
3TOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SBIIIOTCS 3a/1a4H C SIBHO 33JJaHHOU (pr3HUECKOr
MOJIEJIbIO, IMO3BOJISIIOIINE MPUMEHSATh HM3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3fena Kypca, TaK W HWHTErpupys 3HaHUS U3 pas3HbIX pasnaenos. Jlus
Ka4eCTBEHHBIX 3aJa4 TPUOPUTETOM SBISIFOTCS 3a/laHusl Ha OOBSICHEHHE TMPOTEKAHWUS
(bu3MUeCcKuX SBIIEHUA M TMPOLECCOB B OKPY’KAIOIIEW >KU3HU, TpeOyromue BblOOpa
buznyecKoi MOAEN A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBaHuamMu PI'OC COO k MarepualbHO-TEXHUYECKOMY
obecrieueHno yueOHOro nporuecca 6a30Bblil ypoBeHb Kypca (U3UKK Ha YPOBHE CPEAHETO
o01ero 00pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUAX MPEIMETHOrO KabuHeTa (PU3UKK HIIn
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOTO IMKia. B
kabuHeTe (GU3MKK JOHKHO OBITh HeoOxommmoe sabopatopHoe 0O0OpyIOBaHUE IS
BBITMIOJIHEHMS YKa3aHHBIX B MpOrpamMme Mo (PU3MKe YUCHHMUYECKUX MPAKTHUECKUX padoT U
JEMOHCTpALIMOHHOE 000PYIOBaHHUE.

JlemoHcTpanoHHOe 000pyAoBaHuE (OPMHUPYETCS B COOTBETCTBUHM C MPHUHIIUIIOM
MUHUMAJIBHON JIOCTaTOYHOCTH U O0ECIeYMBaeT IOCTAHOBKY IIEPEUYHCICHHBIX B
nporpaMMe MO (U3MKE KIIOUEBBIX JEMOHCTpALMWA MJii HMCCIEJOBAHUS H3Yy4aeMbIX
SIBIICHUN W TIPOLIECCOB, SMIUPHUECKUX M (PyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKHUX
MIPUMEHEHUM.

JlabopaTopHoe 000pyJ0BaHUE JJIsI YUEHUYECKUX MPAKTUYECKUX paboT hopmupyercs
B BUJIE TEMAaTHMYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuére OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcsi. TemaTnueckue KOMIUIEKThI Ja00paTOPHOTO 000pYOBaHUS JOHKHBI



OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB,
a TaKKe KOMIBIOTEPHBIX U3MEPHUTEILHBIX CUCTEM B BHJI€ IIU(PPOBBIX JTAOOPATOPHUHA.

OCHOBHBIMU HENSIMU U3Yy4EHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

o (hOpMUpPOBaHKME HMHTEpPECa U CTPEMJICHUS OOYYalOIIUXCS K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM;

e PA3BUTHE TPEACTABICHUM O HAyYHOM METO/€ IMO3HaHUS U (GOPMHUPOBAHUE
UCCJIeI0BATEIHLCKOI0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

o GOpMUPOBAHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara HU3YYCHHsS OCHOB
CTPOCHHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKH;

o hOpMUpPOBAHME YMEHHU OOBSCHATH SIBICHUS C HCIOIb30BAHUEM (PU3UUYECKHUX
3HAHUU U HayYHBIX JJOKA3aTEIbCTB;

o bopMUpoBaHME TIPEACTABICHUM O poiau (U3MKU JJI1  Pa3BUTUA  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTmxeHue 3Tux 1enel odecrneunBaeTcs peluieHeM CIeAyIOIUX 3aayd B poliecce

U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPETHEr0 00111ero 0Opa3oBaHus:

e IPUOOPETEHNE CUCTEMBbI 3HAaHUM 00 oO0uwMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJICKYJSApHYIO  (pU3uKy,
AIEKTPOANHAMHUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(DU3UKY;

o bopMHUpOBaHNE YMEHHIN MPUMEHSATHh TEOPETUUECKHUE 3HAHUS MJI1 OOBSICHEHUS
bU3UYECKUX SABJICHUN B MPUPOJAC U Il MPUHATUS MPAKTUYECKUX PEUICHUNA B
IIOBCEIHEBHOM KM3HU;

¢ OCBOCHHE CIOCOOOB pEIIeHHUsI Pa3NUYHBIX 337ad C SIBHO 3aJaHHON (pu3nuecKon
MOJIeNbI0, 33/ad, MOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE cO3AaHHue (U3MUECKOH
MOJEJIU, aJICKBATHON YCIIOBUAM 33/1a4K;

o IOHUMaHUE (PU3UYECKUX OCHOB U MPUHIIUIIOB JECUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLLYIO CPENy;

¢ OBJIQJICHUE METOJAMHU  CAMOCTOSITEJIbHOTO  IUIAHHUPOBAHUSI W MPOBEICHHS
(Gu3MUeCKMX OKCIIEPUMEHTOB, aHalW3a W HWHTEpIperanud UHGOpMAIHH,
ONpEICIICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

¢ CO3JJaHUE YCJOBUH [JIsl Pa3BUTUS YMEHHUA MPOEKTHO-HCCIIEIOBATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3zyuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos
(2 yaca B HeZeIO).

[Ipennaraemsiii B mporpamme o (pu3uke rnepedeHb Ja0OpaTOPHBIX U MPAKTUUECKUX
paboT ABJIAETCS] PEKOMEHJIOBAHHBIM, YUYUTEIh JEaeT BIOOP MPOBEAEHUS JTa00OPATOPHBIX
paboT 1 OMBITOB C YUYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yYarOMIMXCA.



COJAEPKAHUE OBYUEHUA
10 KJIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 ITO3HAHUSA

®u3uka — HayKa o mpupoje. Haydnble MeTObI MO3HAHUS OKpYyX)arouero Mmupa. Poib
HKCIIEPUMEHTA U TEOPUH B MIPOIIECCE MMO3HAHMS MPUPOIBI. DKCIIEPUMEHT B (PHU3HUKeE.

MonenupoBanue GU3NYECKUX SBJICHWM ¥ TMPOIECCOB. HaydHble THITOTE3HI.
dusnyeckne 3aKOHBI W TEOPHUH. [ 'paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Pons u Mecto ¢uszuku B GopMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOMN JEATEIBbHOCTH JIFOJEH.

Jlemoncmpayuu

AHanorosbie 1 MU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMITBIOTEPHBIEC TATYHKU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKeHUs. CHucrema
otcuéra. Tpaekropus.

[lepemetienue, CKOpOCTh (CpeHsISl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaT€pUaJIbHOM TOYKH, HX TMPOCKIUM HA OCH CHUCTeMbl KoopauHar. CroxeHue
MEPEMENICHHUMN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U  paBHOYCKOpPEHHOE TMpsIMOJMHENHHOE JBWXKeHHE. ['paduxu
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHUs, IIYTHU U IEPEMELICHUS] MaTEPUAIbHON
TOYKHU OT BPEMEHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe nBuxeHue. JIBHKEHUE MaTepUAIIbHOM TOYKM MO OKPYKHOCTH C
ITIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHENHas cKopocTh. [lepuoa u
yacTora obpareHus. [lenTpocTpeMuTebHOE YCKOPEHHE.

TexHn4ecKkre YCTpOWCTBA MU MPAKTAYECKOE MPUMEHEHHE: CIUJIOMETp, IBUKEHHE
CHApSIIOB, LICTIHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogens cuctembl OTCUETA, WIUIIOCTpPAlUs KHUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnrogenme nBwkeHus Tena, OpOIIEHHOTO TMOJ VYIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepeHne ycKopeHusi CBOOOIHOTO ITaICHHS.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3yyeHne HEpaBHOMEPHOTO JABHXKEHUA C LEIbK0 ONPEAECIEHUS MIHOBEHHOMU
CKOpPOCTH.

HUccnenoBanre COOTHOMIEHHUS MEXKAY MYTSIMH, HPOMACHHBIMM TEJIOM  3a
MOCJIEIOBATEIbHBIC PABHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUM C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHue NBUKEHUS IapUKa B BA3KOM KUIKOCTH.

N3ydenne nBUXKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Tpuanun otHocurenbHOCTH ['anmunes. IlepBeiii 3akoH Hprorona. MnHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmno3unuu cui. Bropoit 3akoH HproToHa mis
MaTepuaabHOW TOUkH. Tpetnit 3akoH HeroTOHA 1151 MaTeprUaIbHBIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, cKoibxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs] CKOJIbKEHUS U cuia TpeHus nokos. Koaddunument tpenus. Cuna
COIIPOTHBJIEHUS MPU JBWKEHUU TeNa B KUIKOCTH WIIU ra3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. [linedo cuibl. YCoBUS paBHOBECHUS
TBEPIOrO Tea.

TexHn4eckre yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: MOAIIUITHUKH, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBIeHUE UHEPLIHH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEII.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKkOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue ABmxKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HUKAKOIIMX B TNPYXUHE U
pE3UHOBOM 00pasiie, OT ux aedopmMaiiuu.

HccnenoBanne yCcinoBuid paBHOBECHUS TBEPAOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akoHbl cOXpaneHUus 6 MexXaHuKe

Nmnynbe mMaTrepuaabHOM TOYKM (Tena), CUCTEMbl MaTepHabHBIX ToueK. MMmysbe
CWJIBI M W3MEHEHHE WMITyJibca Tejla. 3aKOH COXPAHEHUs HMIlyJbca. PeakTuBHOE
JIBUKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass dHeprusi maTrepuanbHOM TOYKWM. Teopema 00 U3MEHEHUU
KUHETUYECKOW SHEPTHHU.

[TorenmumanpHas »Heprus. [loTeHnumanpHas sSHeprus ymnpyro aehOpMHPOBAHHOMN
npy>kunbl. [loTeHnnanbHas SHEPTUs Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHuMaIbHBIE U HETOTEHITMATIBHBIE CHUJIbI. CBSI3b pa0OThl HEMOTEHITUATBLHBIX CHII C
U3MEHEHHEM MEXAHUYECKOM DHEPIrUU CUCTEMBbI TEJ. 3aKOH COXPAHEHUS MEXaHMYECKON
DHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuuecknue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETHUECKYIO i 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yuenne abCONIOTHO HEYIPYroTro yAapa ¢ MOMOIIBI0 ABYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOM PHEpruu Telia Ha
MIpUMEpPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyJsipuast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOH TEOPUM M HMX OMBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapaktep ABWKEHUS U
B3aUMOJICMCTBUS YACTHI] BEIIECTBA. MOJENN CTPOEHHUS ra30B, KUJIKOCTEH U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojelei. Macca u pa3mMepbl MOJICKYIL.
KomnuectBo BemectBa. [locTtosinHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remnepartyp Llenbcusi.

Mogens wupaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOU
TEOpPUU HUJEaTbHOrO raza. AOCOJIOTHas TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOU
SHEPrUU TEIJIOBOrO ABWKEHUA 4dacTul rasza. lllkana temnepatyp KenbBunHa. ['a30BbIE
3aKOHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akoH J[lanpToHa. M3ompouecchl B
UJICAIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpencTaBlieHHe
U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MpakTHIECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONIME JUCKPETHOE CTPOCHHUE BellecTBa, GoTorpaduu MOJIEKYI
OPTaHUYECKUX COCTUHEHUN.

OnbIThl 10 U PY3UN HKUAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHUSI.

Mopenb, WILTIOCTpUpYIOIIas NPUPOy AABICHUS ra3a Ha CTEHKH COCy/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICATTLHOTO ra3a, N30IPOIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpeHUi 00bEMa
KOMHAThI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXIY NTapaMeTpaMy COCTOSIHUS PA3pEKEHHOTO rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonnHaMuueckass cucteMa. BHYTpeHHsIsI SHEPTUsl TEPMOJIUHAMUYECKOU CUCTEMBI
u crnocoOsl e€ uaMeHenus. KonumdecTBo TeminoTel M padora. BHyTpeHHsisi sHeprus
OJIHOATOMHOTO MJICAJIBHOTO ra3a. Buapl Temionepenayu: TEIIONPOBOAHOCTb, KOHBEKIMA,
U3JlydyeHue. YenbHas TEIJIOEMKOCTh  BEHIECTBA. KOIMYECTBO  TEIJIOTHI  IIPHU
TeIIonepeaaye.



[Tonsitue 06 annadatHom mpoiecce. IlepBbiil 3aKkoH TepMoauHaMuku. [IpumeHnenue
MIEPBOTO 3aKOHA TEPMOJIMHAMHUKH K M30IMpoIiieccam. [ 'paduueckast HTEpIpeTanus padoThl
rasa.

BTopoii 3akoH TepMoauHaMukid. HeoOpaTuMOCTh PoOIIecCcoB B IPUPOJIE.

TennoBele MamuHbl. [IpUHIATBI ASWCTBUS TEIJIOBBHIX MammuH. [IpeoOpasoBaHus
DHEPTUU B TEIUIOBBIX MamnHax. KoapuimeHT moae3Horo AeCTBUS TETUIOBON MAaIIMHBI.
[Mukn KapHo m ero kod3(QQUIMEHT TOJE3HOTO MIEHCTBHUSA. DKOJIOTHYECKHE IPOOIEMBI
TEIUIOPHEPTETUKH.

TexHuyeckne ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: JABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpEeHHEH YHEPrUuu Tella MpU COBEPIICHUH PabOThI: BBIJIET MPOOKHU U3
OyTBUIKH TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM
TpeHust (BUACOIEMOHCTPALIHS).

M3MeHeHne BHyTpEeHHEN SHEPIuM (TeMIlepaTyphbl) Tela Mpy TeIuionepeaaye.

OmnbIT 0 aabaTHOMY PacIIMPEHUIO BO3IyXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mopgenun mnapoBoil TypOWHBI, ABUTATENsl BHYTPEHHErO CropaHus, PEaKTHUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpazoBanue u KoHaeHcanus. Mcmapenne u kumneHue. AOCONIOTHas U
OTHOCUTEJIbHAs  BJIAXHOCTb BO3Ayxa. HacelmeHHsld mnap. YIOenpHas  TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KATICHUS OT JaBJICHHUS.

Teépnoe Tteno. Kpucrtainuyeckue u amopdHble Tena. AHH30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpemMeHHble Martepuanbl. [lnaBineHue wu
KpUCTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpoNCTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KUIOPUMETP, TEXHOJOTHM TMOJYyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIEeCTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopmuvie padomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OJNeKTpU3alus Tell. DJEKTpUYeCKUil 3apsan. [IBa BuIOa SIEKTPUUECKUX 3apsiOB.
[IpoBOAHUKH, IHUDJIEKTPUKHA W TMOJIYNPOBOJHUKH. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsja.



B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToyeyHBIH SJIEKTPUUECKUM 3apsil.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3aeKTpuueckoro noiis. [IpuHuun cyneprno3uiuu
ANEKTPUYECKUX NoNieH. JIMHNY HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarndeckoro mois. IloTennuan. Pa3HOCT, NOTEHITMAIOB.
[IpOBOIHMKM W JMIJNEKTPUKA B  JIIEKTPOCTATUYECKOM moJsie. Jludnnexkrpuueckas
MIPOHULIAEMOCTb.

OnektpoémkocTb. KonpmeHcaTop. ONEeKTpOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue  ycTpoHCTBA M MPAKTUYECKOE  MPUMEHEHHUE:  3JIEKTPOCKOI,
AIEKTPOMETP, DIEKTPOCTATUUECKAs 3aIMTa, 3a3€MJICHHUE JIEKTPOIPUOOPOB, KOHIEHCATOP,
KOTNIMPOBAJIbHBIN anmnapar, CTPyHHbIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3apsSKEHHBIX TEI.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTaTUYECKAs 3allUTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIONIAAY IUIACTHH,
PACCTOSTHHSI MEK1y HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuveckuii mox. Toxu 6 paziuunvix cpedax

DNEeKTPUYECKUA TOK. YCJIOBHUSI CYHIECTBOBAHUS BJIEKTPUUECKOTO TOKA. VICTOUHMKHU
Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE  CONMPOTHUBIICHUE.  YJAECIBHOE  CONPOTUBICHUE  BEUIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCTUHEHNE MPOBOIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH J[koyns—JIeHa. MouHoOCTh 2JIEKTPUIECKOTO
TOKa.

DJIEKTPOJBHKYIIAsi CHJia U BHYTPEHHEE COMPOTUBICHUE HMCTOYHUKA TOKAa. 3aKOH
OmMa 17151 TTOJTHOM (3aMKHYTOM ) AieKTpudeckoit rienu. KopoTkoe 3amMbikaHue.

DNEeKTpOHHAsT TMPOBOJUMOCTh TBEPJBIX METAJIOB. 3aBUCUMOCTHh CONPOTHUBIICHUS
METAJJIOB OT TemiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKUil TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TomympoBoguuku. CoOCTBEHHAss W TIPUMECHAs! MPOBOJUMOCTE IOJIYTPOBOJTHUKOB.
CaoiicTBa p—N-tiepexoza. [loaynmpoBoAHHUKOBBIE PUOOPHI.

DIEKTPUYECKUN TOK B PACTBOPAX M PACIUIaBaX AIEKTPOJMUTOB. DIECKTPOJIUTHUECKAS
JACCOIMALINS. DIIEKTPOIIU3.

DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOSITEIbHBIM U HECAMOCTOSITEJIbHBINA pa3psi.
Mounus. [1na3ma.

TexHuyeckue ycTpoHCTBa U MPAKTUUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETD,
peocTaTr, UCTOYHUKU TOKa, DJIEKTpPOHArpeBaTelibHble MPUOOPHI, SJIEKTPOOCBETUTEIIbHbBIE



pUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBII U0, TEPMUCTOPHI U (HOTOPE3UCTOPBHI,
MOJTYyITPOBOTHUKOBBIN MO/, TaJIbBAaHHKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COTPOTUBJICHUS MUIUHAPUYECKUX MPOBOJTHUKOB OT JJIUHBI, TUIONIA TN
MONEPEYHOr0 CEYEHUS U MaTepuaa.

CwmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe  u3MmepeHwe  snekTpoiBikymiedr  cuibl.  KopoTkoe — 3ambikanHue
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTUBJICHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJMMOCTh BO3TyXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHne cMEaHHOTO COSIMHEHUSI PE3UCTOPOB.

W3mepenne dSIEeKTPOABMKYIEH CHIBI HMCTOYHMKA TOKA M €T0 BHYTPEHHETO
CONIPOTUBJICHUS.

Habmronenne anekTposmsa.

MexnpeamMeTHble CBSI3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 10 Kilacce OCyIIECTBISIETCA C YUETOM
COJIepKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcamMu MaTE€MaTHUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoswcnpeomemuvle nousmus, CBSI3aHHbBIE C U3yUYEHUEM METOJI0OB HAYUYHOTO TTO3HAHUS:
SBJICHUE, HAYYHBINA (DAKT, TUMoTe3a, Gu3nveckas BEIHMYMHA, 3aKOH, TEOPHSs, HAOIIoACHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, NWHEWHas GyHKIMs, Mapabdora,
runepOona, ux rpadUKud M CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIHMHU: CHHYC, KOCHUHYC,
TQHTEHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKIIMM Ha OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocusn: Mexannueckoe JBIXKEHHUE B JKUBOM mnpupoae, auddysus, ocMmoc,
TEIUIOOOMEH KMBBIX OPTraHU3MOB (BHIbI TEIUIONEpPEIaund, TEIJIOBOE PaBHOBECHUE),
AIICKTPUYCCKHUE SBJICHUS B KUBOM TPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb
BEI[ECTBA, MOJISIpHAsh Macca, TETUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH W Ta30B,
AIIEKTPUUECKUE CBOMCTBA METAIIOB, JICKTPOJIUTHYECKAs JUCCOIUAIINSI, TaThBAHUKA.

l'eoepagpus: BnaxXHOCTb BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeodbpa3oBaHue JBIKCHUNW C WCIOIB30BAHHEM MEXaHU3MOB, YUET
TPEHUSI B TEXHHUKE, TMOIIIMITHUKH, HWCIIONH30BAHWE 3aKOHA COXPAaHEHUS HMITYJhCa B
TeXHUKE (pakeTa, BOJAOMET W Jpyrue), JBUTATENb BHYTPEHHETO CrOpaHus, IMapoBas
TypOWHa, OBITOBOW XOJOIWIBLHUK, KOHIAWIIMOHEP, TEXHOJOTHH TOJYYCHHS] COBPEMEHHBIX
MaTepHaioB, B TOM YHKCJE€ HAaHOMATEpUaJOB, U HAHOTEXHOJOTUH, DJIEKTPOCTATUUYECKas
3aIluTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHMHBIH PUHTED,
AJIEKTPOHArpeBaTelIbHbIe TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, FraIbBAHUKA.
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11 KIIACC

Paznen 4. DjaekTpoauHaMMKAa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHl. B3anMoAEHCTBUE TOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJIE.
Bekrop marautHOM wWHayKuuu. lIpuHOMI Cynepno3vivy MAarHUTHBIX TOJed. JInHuum
MAarHUTHOM HWHAYKOMW. KapTuHa JWHUNA MArHUTHOM HMHAYKIWU TIOJS TOCTOSIHHBIX
MarHUTOB.

MarauTtHoe 1oje MPOBOJHMKA ¢ TOKOM. KapTMHa JTWHMN WHIYKIMH MarHUTHOTO
OJIs1 ITTMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHUKA, KATYIIIKH C
TokoM. OnbIT Ipcrena. BzauMoieiicTBre TPOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MOoaynb W HampaBiieHUE. [[BH>KeHUE 3apssKEHHOM 4YacTHIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

SIBieHnEe BNEKTPOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIUU.
DNEKTPOABMKYIIAS CHUJIa MHIYKIUKU. 3aKOH AJIEKTPOMAarHuTHON HHAYKIMKU Dapajies.

BuxpeBoe anekTprudeckoe mnosue. IISKTPOABKYILAS CHUIIa UHAYKIWU B IIPOBOJHUKE,
JBUKYIIEMCS TOCTYIIATENIbHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHAYyKTUBHOCTb. SIB1enue CaMOMHIYKLIHH. DIIEKTPOABIXKYIIIAS cuia
CaMOMHTYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHn4eckrue yCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: TNOCTOSHHBIE MarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX YACTHUIL], MHIYKIIMOHHAS
I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumozerncTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

evictBrue cumnbl JIopeH1a Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKLWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh  DJIEKTPOJBIKYILEH CHJIbI HHIYKIUU OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIWH.
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Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUnHvle KOJ1€0aHUA

Konebartenbnas cucrema. CBoOOIHBIE MeXaHWYecKUe KoseOaHus. ['apmoHunyeckue
kosnebanms. [lepuon, wactora, amrmutyna u ¢daza koieOaHui. [IpyXKUHHBIN MasSTHUK.
MaremaTuyeckuii MasTHHK. YpaBHEHHE TrapMOHUYECKuX Kosiebanuil. IIpeBparnieHue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOHBIE 3JIEKTPOMATHUTHEIE KOJCOAHUS B MICATEHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs MEXKIYy MEXaHUYECKHMMH M 3JIEKTPOMArHUTHBIMU
kojeOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUSI OSHEPrUU B  HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxamonmx KojeOaHUsX. BbIHYXIEHHbIE MeEXaHUYECKUe
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[Tepemennsbiii Tok. CHHYCOUJAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYAHOE U JECUCTBYIONIEE 3HAUYEHHUE CUJIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IlpousBoAcTBO, mepeaada U MNOTPEOJSICHUE DIICKTPUUYECKOU
SHEPruU. OKOJIOTUYECKHE PHUCKH NpPU NPOU3BOACTBE IEKTposHeprun. KymbTypa
MCMOJIb30BaHUA 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHn4eckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: SJICKTPUUECKUN 3BOHOK,
TEHEPATOp IMEPEMEHHOTO TOKA, IMHUAU JIEKTPOIIepeay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB  KoyieOaTelIbHOM  cUCTeMbl  (MPYXKUHHBIA — WITU
MaTEeMaTUYECKU MAsITHUK).

HabGmroienne 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

Habmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKA W HANpSOKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mpu  mocienoBaTENIbHOM — COCIMHEHHWM  PE3UCTOPa,  KaTYyLIKH
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mopens TMHUY DJIEKTPONEPENAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre 3aBUCHUMOCTH TIEPUOIa MajbIX KoJIEOAHUI Ipy3a HA HUTH OT JJIMHBI
HUTU U MacChl rpy3a.

HccnenoBanne nepeMEHHOIO0 TOKAa B LEMM M3 IOCIEIOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexannueckue  BOJHBL, ycioBusi  pacnpoctpanenus. Ilepuon.  CkopocThb
pacnpocTpaHeHus U JUTMHA BOJHBL. [lonepeunbie u mpooibHbie BoJHBL. UHTEpdepeHtus
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUA M3JIYYEHUS DIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anexkrpomarnutHOoi BosiHE. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTpaKeHWe, NpeIOMJICHUE, NoJpu3anus, AudpaKius,

uHTepdepeHius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.
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[[Ixana 31€KTpOMAarHUTHBIX BOJIH. [[puMEHEHNE 3IIEKTPOMAarHUTHHIX BOJIH B TEXHUKE
U OBITY.

[IpuHIMIIBI paIUOCBSA3U U TENIEBUICHUSA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE  MPUMEHEHUE:  MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUArHOCTHUKA B TEXHUKE W MEOULMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TeledoH, CBY-neyn.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U IPOIOJILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: U MpeOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

Halmnronenue cBA3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOM M 4acTOTOM
KOJICOAHHIA.

HccnenoBaHre CBOMCTB JJICKTPOMATHUTHBIX BOJH: OTPAXKEHHUE, IIPEIIOMIICHHE,
nossipu3anus, Audpakius, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. [IpsiMonuHetHOEe pacOpOCTpaHEHUE CBETAa B OJHOPOIHOU
cpene. JIyu cBera. ToueuHbI UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHus cBera. [locTpoenne n3oOpaxeHuit B MIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpejoMJIeHHs cBeTa. AOCOJIOTHBIN TMOKa3aTelb
npenomMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroil nojHOro BHYTPEHHETO
OTPaXKCHHS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cseta. [Ier.

CobOuparonyie U pacceuBaronive JUH3bl. ToHKas nuH3a. DOKYCHOE PacCTOSAHHE U
onTHYecKass cujia TOHKOW JMH3bL. llocTpoeHne wu300pakeHwii B coOuparomux u
pacceuBaromux JMH3ax. DopMysia TOHKON JUH3BIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. NHtepdepenius cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
HaOJII0JICHUS] MaKCUMyMOB M MHUHHUMYMOB B HMHTEP(PEpPEHIIMOHHONW KapTHUHE OT ABYX
CHUH(]a3HBIX KOTEPEHTHBIX HICTOUHUKOB.

Hudpakuus cBera. JudpaxkinmonHas pemérka. YclioBue HAOIIONCHUS TJIABHBIX
MaKCHUMYMOB TPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuueckue yCTpOUCTBa U MIPAKTUIECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOCKITMOHHBIN anmapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PaKIIMOHHAS
pelIETKa, MOJIAPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacHpOCTPAHEHHUE, OTPAXKEHUE U IIPEIOMIIEHHE cBeTa. OnThueckue
IPUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moelb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogaenu MHKPOCKOIIa, TCIICCKOIIA.
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HaoGmronenune natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

Habmronenue aucrepcuu cBeTa.

[TomyyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TomydyeHue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzaiuu CBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

W3MepeHne nokazaress npesioMJIEHUs CTEKIIa.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHHAJIBHON TEOPHUH OTHOCUTEJILHOCTH

['paHuipl TPUMEHMMOCTH KJjacchuueckol MexaHuku. [locTynaTel cnenuanbHON
TEOPUU OTHOCUTEIBLHOCTU: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IPUHIIUI
OTHOCUTEJIbHOCTHA DWHINTENHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHHU M COKPAILICHUE JIJIUHBI.

DHEPrusi 1 UMITYJIbC PETATUBUCTCKON YaCTHULIBI.

CBs3b MacChl ¢ SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKON YaCTUIBI. DHEPTHS TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu (QPOTOHA C €ro YacTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccnegoBanue (oroadpdexra. Ombitel A. I'. CroneroBa. 3aKoHBI
dotorpdexra. VYpaBuenue OinHmTerHa I8 GdoTodpdexra. «KpacHas rpaHHIIa»
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA U NPAKTUUYECKOE TMPUMEHEHHE:  (POTODJIEMEHT,
dboToaTUMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Omnbitel Pesepdopna mo paccesHuio o -9acTHII.
[Tnanerapnas moaens atoma. [loctynarel bopa. M3nyuenue u nornomienrne (poTOHOB mpu
Mepexo/ie aTomMa C OJTHOr0 YPOBHSI SHEpPIruM Ha Apyroil. Bunel cniektpoB. CriekTp ypoBHEH
SHEPIrUM aTomMa BOAOpOa.

BosnoBbeie cBoiictBa wactul. Bomubl ae bpounna. KopnyckyisipHO-BOJTHOBOU
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpoHCTBAa M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalIbHbIN aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.
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Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HabmroneHne nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CJIOXKHOCTh  CTpoeHHs  simpa. OTKpbITHE
paauoaktuBHOCTH. OmbiTel Pesepdopna mo ompesneneHuio cocTtaBa paguO0aKTUBHOIO
usznydenus. CoiictBa anb(da-, 6era-, raMMa-u3nydeHus. BiusiHue paguoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.

OTtkpeITHE TTPOTOHA U HelTpoHa. HykionHas mozens siapa [elizenoepra—lBaneHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacnaj. ['amMma-uziydeHue.
3aKOH paJIMOAKTHBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. AnepHblie cuibl. Jedext Maccsl sapa.

S nepuble peakunu. JleneHrue u CUHTES sIEp.

Anepusiii peaktop. TepmosinepHbiii cuHTe3. [IpobOiieMbl U NMEPCHEKTUBBI SACPHOM
HSHEPreTUKU. JKOJIOTUUECKUE aCIEKThI SIICPHONU SHEPTETUKH.

DJieMeHTapHbIC YaCTULBI. OTKPBITHUE MO3UTPOHA.

Metobl HaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTallbHbIE B3auMOIeHCcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA H NPAKTUYECKOE IIPUMEHEHME: JO3UMETp, Kamepa
Bunbcona, simepHbiit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpEKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Oranel pa3BUTHS aCTPOHOMMH. lIpukiiamHO€ WM MHMPOBO33PEHYECKOE 3HAYCHHUE
aCTPOHOMHH.

Bupn 38€31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/bI, INIAHETHI, UX BUIUMOE JBIKCHUE.

ConHeuHas cucrtema.

Counnne. ConHeyHasa akTUBHOCTh. Mctounuk sHeprun CosHia U 3BE311. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CHEKTpaJIbHbIA KJIACC — CBETUMOCTBY. 3BE3/bI
TJIaBHOM MOCIIEN0BATEIbHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JJISl 3BE3]l TJIaBHOU
MOCJEeI0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPENICTABICHUS O
MPOUCXOKICHUH U 3BOJIIOIMK COJIHIIA U 3BE3/]. DTallbl XKU3HU 3BE3]I.

Mineunsiit [1yTh — Hama "amaktuka. Ilonoxxenue u awxkenue Comnaia B ['amakTuke.
Tunbl ranaktuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B spax rajlakTUK.

Bcenennas. Pacipenue Beenennoit. 3akon Xa06ia. Pazoeranue ranaktuk. Teopus
Bbonbioro B3peiBa. PETMKTOBOE U3ITyYEHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus
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Habntogenuss HEBOOpPYXEHHBIM TJ1a30M C  HCMOJIb30BAHUEM  KOMIIBIOTEPHBIX
MIPWIOKEHUHN JIJIsT OTIPECIICHHSI TTOJI0KEHNSI HEOSCHBIX O0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usg CeBEepHOro MOJIyIIapus U IPKUE 3BE3/IbI.

Hab6mronenus B Teneckon JlyHsl, mianet, Miaeunoro [1yTu.

O06o0maromniee MOBTOPEeHUE

Ponp ¢u3uKky B acTpOHOMHUH B SKOHOMHMYECKOH, TEXHOJOTHYECCKOH, COIMAIBHON H
ITUYECKON cdepax IeATETLHOCTH YEeJIOBEKa, POJIh M MECTO (PU3UKHM M acCTPOHOMHH B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pojib (U3MUECKOW Teopuu B (POPMUPOBAHUU
IpeACTaBlIeHu O (U3UYECKON KapTHHE MHUpPa, MECTO (DU3UYECKOM KapTHUHBI MUpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kitacce ocymiecTBisIeTCsl ¢ y4€TOM
COJIepKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcamMu MaTE€MaTHUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemnvle nousimusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYUYHOTO NTO3HAHUSA:
SABJICHUE, HAYYHbIA (DAKT, rumnores3a, Gu3nveckas BeIMYNHA, 3aKOH, TEOpHs, HAOJII0ACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE (YHKIIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBl W MX IMPOEKIMHA HAa OCH KOOPIAWHAT, CJIO0XKEHHUE BEKTOPOB, MNPOU3BOJHBIC
DJIEMEHTApHbIX (PYHKIUH, MpU3HAKUA TMOAOOUS TPEYTOJbHUKOB, OINPEACIICHUE IJIOMIAIn
I0CKUX puryp u o6béma Ted.

buonoeus: snextpudeckue sIBJICHUS B )KUBOU MPHUPOE, KoJeOaTelIbHbIE NBIKCHUS B
YKUBOM NPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU IPUPOLE, NEUCTBUE PAUALIUYA HA KUBBIE
OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTypa TBEPABIX TEIl,
MEXaHHU3Mbl 00pa30BaHUs KPUCTATUIMUECKOMN PEIIETKH, CIEKTPAIbHBIN aHAJIH3.

l'eocpagpusa: MarHUTHBIE TOMIOCAa 3€MIIM, 3aJ€XKH MAarHUTHBIX pya, (OTOChEMKaA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICCHUM.

Texnonozus: TAHANA 3JIEKTpoIepeaay, reHepaTop MEPEMEHHOTO TOKa,
AIEKTPOJIBUTATEIb, MHAYKIIMOHHAS T1€4b, pajap, PaauoNpUEMHUK, TEJICBU30p, aHTCHHA,
tenedoH, CBU-neub, MpoeKIIMOHHBIN amnnapar, BOJOKOHHAs ONTHUKA, COJTHEYHas OaTapest.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenue yueOHoTo ipenmera « Pu3nka» Ha YPOBHE CpeHETo 0011ero 0opa3oBaHus
(0a30BBINi  YPOBEHB) JOJDKHO OOECHEUUTh JIOCTHKCHHE CIEIYIONUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mpenMera «Du3HMKa» HTOIKHBI
OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOy4YarolIUXCS  PYKOBOJCTBOBATHCS
c(hopMUpPOBAHHOU BHYTpPEHHEHN MO3UITUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHHUX YOEXICHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTIM
pOCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JEATEILHOCTH B
MPOLIECCE peAIN3alMd OCHOBHBIX HAIIPABICHHUM BOCIHMTATENBHOU JEATEIBHOCTH, B TOM

YHMCJIC B HaCTH:
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1) rpamxIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAXKMTAHCKON TO3UIIMK OOYydYarOMIeroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

PUHATHE TPaIUIIMOHHBIX 001I1e9eII0BEUECKIX T'YMaHHCTHYECKUX u
JTEMOKPATUIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITCIIBHOCTh B HMHTEpPECax TPaKIaHCKOTO
001ecTBa, y9acTBOBaTh B CAMOYIIPaBICHUHU B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHUE B3aMMOJICHCTBOBATh C COLIMAJIILHBIMA MHCTUTYTaMH B COOTBETCTBUU C HX
GyHKUMSIMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSM POCCUHUCKUX
Y4EHBIX B 001aCTH (DU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC PCIICHUS,
OPHUCHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM 4YHCIC B
JIEATETBHOCTH YUEHOTO;

OCO3HAHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas DCTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3ndeckoit Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3iIudHbIM chepaM MpodecCHOHATBHON ACSITEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOP Oymyiei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PUBHKHU
Ha TIPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCThH IKOJOTHYECKON KYJIBTYpPhI, OCO3HAHHE TJI00ATLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

IUIAHUPOBAHUE W OCYIIECTBJIECHHUE JEHUCTBUM B OKPYXKAIOIIEH Cpele HAa OCHOBE
3HaHMS LEJIEW YCTOMYMBOrO pa3BUTHSI YEJIIOBEYECTBA;

pacIIMpeHue OIbITa ACATEIHHOCTA HJKOJOTMYECKOW HAMpPaBIEHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs (PU3NYECKOMN HAYKU;

OCO3HAHHWE IICHHOCTH HAyYHOH ACSITCIBHOCTH, TOTOBHOCTH B IPOIECCE H3yUCHHSI
(bU3HUKK OCYIIECTBIATh IPOCKTHYIO U UCCIEA0BATENbCKYIO IEATEIbHOCTh HHINBUYAIBHO
U B IpyIIeE.
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METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble 1ornyeckue aAeiicTBU:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTYaIH3UPOBATh MPOOIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OMPENEIATh IEH ASITENLHOCTH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU UX JOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKHUX
SIBJICHUSIX;

pa3pabaThiBaTh IUUIaH pEIICHHUS MpoOsiieMbl € YYETOM aHaiu3a HWMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBaTelbcKHe 1eiiCTBUSL:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIOYEBBIMM TOHATUSIMH U METOAaMU
(bU3UYECKON HAYKU;

BJIAJETh HaBbIKAMU Y4YE€OHO-UCCIEIOBATEIbCKOW W MPOEKTHOM NIE€ATEIbHOCTH B
obsactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJI0B
penieHus 3aa4 GU3NIECKOro coep>kanus, IPUMEHEHHUIO PAa3IMYHBIX METOJI0OB MTO3HAHUS;

BJIQJICTh BUJAMH JAESATEILHOCTHU MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 UHTEPIPETALIUH,
npeo0pa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIlMAX, B TOM YHUCJE MPHU
CO3/JaHUU YUYEOHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTYaJM3UPOBATH 3a/layy, BBIIBUTATh
TUIOTE3y €€ pPEeLICHUs, HAXOAUTh apryMEHTBI IS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYEHHBIE B XOJE PELICHHS 3aJadu Pe3ybTaThl, KPUTHYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/laul B 00OPa30BaTEIIbHOU AEATEIbHOCTH,
B TOM YHCJI€ TIPU U3YUYCHUU (PUBUKU;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMeTh  MEPEHOCUTh 3HaHUs 1O  (U3MKE B  NPAKTUYECKYI0  00JIacTh
KU3ZHEAEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIEC UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, JOIMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BIAJCTh HAaBBIKAMHU TIOJNy4deHUsT HHPopManuu (U3HYECKOTO COACpPKAHUS W3
WCTOYHUKOB  Ppa3HbIX THUIOB, CaMOCTOSITEJIbHO  OCYIIECTBJISITh TOUCK, aHAJIN3,
CHUCTEMATH3allMI0 U MHTEepHpeTanuio HHPOpMALMK  pPa3IMYHbIX BUIOB U  (QopMm
Ipe/ICTaBIICHNUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUK;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B

PCUHICHMHU KOTHUTHUBHBIX, KOMMYHHUKATHBHBLIX WU OPraHU3allMOHHBIX 3a14a4 C CO6J'IIO,Z[CHI/ICM
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TpeOOBAHUI SPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
MIPABOBBIX U AITUIYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€301aCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COMEPKaHHUS B PA3IUYHBIX (opMaTrax ¢ ydEéTom
Ha3HaueHUsS WH(OOpPMAIMU © T1IEJICBOM ayauTOPWH, BBIOMpas ONTUMAIBHYIO (OpMy
MPEJICTABJICHUS U BU3YyaJIU3allNH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIEe J1eHCTBUS:

OCYIIIECTBIIATH OOIIEHNE HA YPOKax (U3UKHU U BO BHEYPOUHOU JEATEITHHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYAlUA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTMUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUTyaIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUN C yUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEMN Ka)KJIOTO WieHa KOJUIEKTHBA;

MPUHUMATh 1I€IM COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEVUCTBUS MO €€ NOCTHIKEHUIO: COCTABJISATh IUIAH JCUCTBUN, PaCOPECISITh POIU C YYETOM
MHEHHI YyYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KA4ECTBO CBOEr0 BKJIa/Ja M KaXJIOTO YYaCTHHMKAa KOMAaHIbl B OOUIUN
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBBbIE  IPOEKTHI, OIEHUBaTh UJAEW C TO3UIUHA  HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3JIUYHBIX CUTYalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSATENILHO OCYIIECTBIISATH MMO3HABATEIIbHYIO NESITEIbHOCTh B 001acTH (DU3UKHU
¥ aCTPOHOMUHU, BBISIBJISTH MPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/ady,
TJIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN M MPEANIOYTEHN;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacupsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a PEUICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO SPYIULIMA B OOJIACTH (PU3HKH,
MOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIBTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB IIEISIM;

BJIQJICTh HaBBIKAMU ITO3HABATEIbHOU PEeQIECKCHUM KaK OCO3HAHHSI COBEpPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKcHuu il OUEHKH CHUTyallud, BbIOOpa BEPHOIO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATb MOTHUBBI U apIr'yMCHTEI JPYTUX IIPHU aHAJIM3C PE3YJIbTATOB ACATCIILHOCTHU,
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MPUHUMATh ce0sl, MIOHKUMAasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

IMPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX NP AHAJIW3€E PE3YJIbTAaTOB ACSITEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce OOCTHKEHHS JIUYHOCTHBIX PE3YJIBTATOB OCBOEHMS IMPOTPaMMBI 110
(bu3uKe I YPOBHS CpEeIHETo 00IIero oopa3oBaHus y 00yYarOIIUXCS COBEPIICHCTBYETCS
AMOIMOHAIILHBIN MHTEIJICKT, IPEAOIararonmi copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIOCOOHOCTh TMOHHUMATh CBOE HMOLMOHAIBHOE
COCTOSIHME, BUJIETh HAIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHANBHONU c(ephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs,  BKJIIOYAIOLIETO  CAMOKOHTPOJIb, YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEICHHE, CIOCOOHOCTh aJaNTUPOBATHCS K AMOIIMOHALHBIM
U3MEHEHUSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIH U yCIEXY,
ONTHUMH3M, MHULIUATUBHOCTh, YMEHHUE IMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh TOHMMAaTh 3SMOIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUSA, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAMBATh OTHOILIECHHUS C
JPYTUMU JIOAbMU, 32800 TUTHCS, POSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kiacce nmpeiMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TNpUMEpax poiab U MecTo Gu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKHA U TEXHOJIOTHH,
B IIPAKTUYECKOMN JAEATEIBHOCTHU JHOJEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS U3YyUYEHHBIX (U3HUECKUX MOJIETICH: MaTepuaibHas
TOYKa, WHEpLUHAJIbHAs CHUCTEMa OTCYETa, a0COJIIOTHO TBEPAOE TEJO, HCATbHBIN ras,
MOJENN CTPOECHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIM SJIEKTPUUYECKUHN 3apsin
py petieHuu GU3NYeCcKuX 3a1a4;

pacno3HaBaTh (pU3NUECKUE SIBJIEHUS (IIPOLIECChl) U OOBSCHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON  TEeOpHUH CTPOEHUS BEIIECTBA U
ANIEKTPOJUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHUE,
CBOOOJIHOE TMaJeHHE TeJ, JIBHXKEHHE IO OKPY>KHOCTH, MHEpLHMs, B3aUMOJACHCTBUE Tell,
muhdy3usi, OpOYHOBCKOE NBIKCHHE, CTPOCHHE JKUIKOCTEH M TBEPIBIX TEJ, M3MECHCHUE
oObéMa Ten mpH HarpeBaHUM (OXJAXIEHUH), TEIUIOBOE pPaBHOBECHE, HCIApeHuUe,
KOHJICHCAIUsl, TUIABJICHUE, KPUCTAJUIN3ALMS, KUTICHUE, BIAXKHOCTh BO3AYyXa, MOBBIIICHUE
JABJICHHS Ta3a MpPH €ro HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXKIY MHapamerpamMu
COCTOSIHMSI ra3a B M30MPOLECCAX, SJIEKTPU3ALINS TEJl, B3aUMOJIEHCTBHE 3apsI/IOB;

ONMHUCHIBATh MEXAaHMYECKOE JIBIJKEHUE, HCIONb3yd (U3HUECKUE BEJIMYMHBI:
KOOpJIMHATa, MYyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuja, UMITYJIbC
Tela, KUHETHUYECKass JHEeprusi, TMOTEHLMAJIbHAsg »JHEPrus, MexaHudeckas paboTa,
MEXaHUYeCKass MOIIHOCTb; MPHU ONUCAHUU MPABUIBLHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, HMX O0O3HAYEHUS W E€IUHUIBI, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;
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ONMUCBHIBATh M3YYEHHBIE TEIJIOBHIE CBOWCTBA TEJ W TEIUIOBBIC SIBJIEHUS, HCIOJIb3YS
bu3ndecKue BETWYUHBI: JABJICHHUE Ta3a, TEMIEpaTypa, CPEIHSsS KUHETUYECKas SHEPIHs
Xa0TUYECKOT0 JBMXKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPCHHSSI JHEprus, pabora Taza, KOADOUIMEHT IOJIE3HOTO JCHCTBUSA
TEIJIOBOTO JBUTATENIS, MPH OMHUCAaHWUU TMPABWILHO TPaKTOBATh (PU3HUECKHI CMBICIT
UCIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€IUHUIIBI, HaXOJUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUNHY C IPYTUMH BEIIMYUHAM;

OMMUCHIBATh H3YyYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJICHUST (TPOLECCHI), HCMONB3Ysd (PU3NUECKHE BEIUYHUHBL: DIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE TOJIE, HANPSHKEHHOCTh MOJISA, MOTEHLUHAN, Pa3HOCTh MOTEHIMAJIOB; IPHU
OMHMCAaHUM TMPABUIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIb3yeMbIX BEJIMYMH, HX
0003HAaUCHUA U EIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJINYMHY C APYTUMHU BEJIMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U
MIPUHIMIEL: 3aKOH BceMupHoro tsarotenus, I, II u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON HSHEPruu, 3aKOH COXPaHEHUS HUMITYJIbCa, MPUHIUI CYMEPHNO3UIINU CHUJ,
MPUHIIAN PABHOIMPABUSI MHEPUMUAIBHBIX CHCTEM OTCUYETA, MOJICKYJISIPHO-KHUHETHUUYECKYIO
TEOPUIO0 CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPENHEH KHUHETUYECKOW IHEPrUu
TEIUIOBOTO JIBIJKCHHUSI MOJIEKYJ C aOCOJIOTHOM TEMIIepaTypoil, TMEpBbIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsnaa, 3akoH KynoHna, mpu 3ToM
paznuyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOE BBIpAKECHHE H
yciaoBus (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOTO UCIIOIH30BaHUS B IIOBCEIHEBHON KU3HH,

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (M3UYECKUX SBICHUM U MPOILIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHH, Mpu 3TOM (OopMyIUpoBaTh
npoOJjieMy/3ajadyy W THUIOTE3y Y4Ye€OHOTO DJKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIOKEHHOTO0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (DOPMYITUPOBATH BBHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIUYUH, MPU FTOM
BBIOMpaTh ONTUMAJBHBIN CIOCOO0 U3MEPEHUS U UCIIOJI30BATh U3BECTHBIC METObI OIICHKU
IIOIPELIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTU MEXAY (DU3NYECKUMHU BEIMYMHAMU C HUCIIOJIh30BaHUEM
NPSIMBIX W3MEPEHUMN, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3WYECKUX BEJIMYMH B BUJAE TAOMUI] M TpauKOB, IENaTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIEIOBAHNUS;

coOro1aTh TpaBuia 0€30MacHOro Tpy/Aa MPU MPOBEICHUN UCCISAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEOBATEIIbCKOM W TMPOEKTHOW JESITEIBHOCTU C
UCITOJIb30BAHUEM U3MEPUTEIHLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacu€THhIC 3a7Ja4dl C SIBHO 3alaHHON (DU3UYECKON MOJENbI0, MCTOIB3YS
dbu3nyecKkre 3aKOHbI M TPUHIMIBI, HAa OCHOBE aHajIu3a YCJIOBHUS 3aJayd BBIOUpATH
bu3MUECcKyI0 MOJIeNb, BBIACIATh (PU3NUYECKHE BEIMUYUHBI U (HOPMYJIIbl, HEOOXOAUMBIE IS
€€ pelIeHUs, MPOBOAUTH PACUYETHI M OLEHUBATh PEATBHOCTh IOJYYEHHOIO 3HAYCHUS
(bu3MYECKO BEIIMUNHBI;
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pelarh KayeCTBEHHBIE 3a/aud: BBICTPAUMBATh JIOTMYECKHM HENPOTUBOPEUYUBYIO
IIEMOYKY PACCYXACHHUI C OMOPOI Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UIECKUE
SIBJICHUS,

WCIIOJIB30BaTh TIPH pEIICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU U MPEICTABICHUSI YUeOHOM
U HAay4YHO-TIOMYJAPHOW WH(OOpPMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIyIaeMyI0 HHPOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO MHpA, B PA3BUTUE TEXHHUKU U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEIHEBHOW KU3HU [JIS
obOecrieueHrs 0€30MacHOCTH MpuU  OOpalieHuu C NpubopaMH U TEXHUYECKUMU
YCTPOMUCTBAMH, [IJIi COXPAHEHUs 3J0POBbS U COOJIOJCHHS HOPM OSKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH Cpeie;

paboTaTh B IpyMIe C BHIIIOJTHEHUEM Pa3JIMYHBIX COIMAJBHBIX POJIEH, MJIaHUPOBATH
paboTy TPyIIIibI, PAallMOHAIIBHO pacipeacisiTh 0O0SA3aHHOCTU U TUIAHUPOBATh JESITEILHOCTh
B HECTAaHJAPTHBIX CHUTYyalMSAX, AJCKBAaTHO OLECHUBATH BKJIAJ KaXJOrO0 W3 YYaCTHUKOB
TPYIIBI B PEIICHUE paccMaTpPUBAEMOU MPOOIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIC pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA TNpUMEpax poiab U MecTo (u3uku B GHOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKUA U TEXHOJIOTHH,
B IIPAKTHYECKON NESITEIHPHOCTH JIFOJCH, 1ETOCTHOCTh M €IMHCTBO (PU3MUECKON KapTHUHBI
MUpa;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS] W3YUYEHHBIX (U3MUECKUX MOJENeH: TOUYCUHBIN
AIEKTPUUYECKUI 3apsiil, Jy4d CBETA, TOYEUHbIM MCTOYHHUK CBETA, siACpPHAs MOJEIb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHU pelieHnr (PU3nuecKkux 3ajay;

pacno3HaBaTh (pU3MUECKUE SBJIEHUS (IIPOLIECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB
SJIEKTPOJUHAMHUKA U KBAHTOBOM (U3MKU: DIIEKTPUYECKass MPOBOJAUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JIEUCTBUS TOKAa, B3aMMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHWTHAasT MHIAYKIHUS, NEMCTBUE MAarHUTHOTO IOJiI HAa MPOBOAHUK C TOKOM H
JNBIDKYIIUNUCS — 3apsii, JJICKTPOMArHUTHbIE KoOJICOAHWST W BOJHBI, MPSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaXKEHUe, MpeJoMIIeHHe, WHTeppepeHius, audpakuus u
MoJIIpU3aIisl CBETa, JUCIepCUsi cBeTa, ¢oTodnekTpudeckuit 3¢ ekt (horodddexr),
CBETOBOE JABJICHUE, BO3HUKHOBCHHME JIMHEMYATOrO0 CIIEKTpAa aTroMa BOAOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

ONKUCHIBATh HW3YYCHHbICE CBOMCTBA BeENIECTBAa (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHUE, DIECKTPUUYECKYIO MPOBOJUMOCTh PA3JIUYHBIX CpPENl) U DJIEKTPOMArHUTHBIE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YsT (U3MUECKUE BEIMYMHBL: DJIEKTPUUYCCKUNA 3apsll, CHIIa
TOKa, DJICKTPUUECKOE  HAMNPSIKEHHE, DICKTPUUECKOE  COIPOTUBIIEHUE, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJABUKYIIAS cuila, padoTa TOKa, MHIAYKIHUS MarHUTHOTO TOJIs, CUjia
Awmnepa, cuna JlopeHua, HWHAYKTUBHOCTh KAaTyIIKW, O3HEPrUs JJIEKTPUUYECKOTO U
MarHUTHOTO TOJeH, Mepruo U YacTtoTa KojiebaHUN B KoyeOaTeIbHOM KOHTYpE, 3apsii U
cuja TOKa B MPOLECCEe TapMOHUYECKHX SJIEKTPOMArHUTHBIX KojeOaHuil, (QokKycHoe

pPacCTOsIHUEC W OINTHYCCKas CHJIa JIMH3bI, IIpH OIIMCAHWKW IIPABHUIIBHO TPAKTOBATH
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(U3UYECKUIT CMBICT HCIIOIb3YEMbIX BEJIIMYMH, UX O0O3HAYCHMs] U €IUHUIIbI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMYHUHY C IPYTUMH BEIIMUYNHAMU;

ONMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS WM TIPOIIECCHI, MCTOIB3YS (HU3HUECKHUE
BEITMYMHBI; CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI U YaCTOTA CBETA, DHEPTHUS U
UMITYyJIbC (POTOHA, TMEPUO TMOTypacnana, SHEPTHsl CBSA3M aTOMHBIX SiAep, TIPH OMUCAHHUH
MPaBUJILHO TPAKTOBATH (PU3WUYECKHUIA CMBICT MCIOJB3YEeMbIX BEIMYHUH, UX 0003HAYEHUS U
CAVHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE MaHHYI (U3UYCCKYIO BEIMYUHY C
JPYTUMH BETUYMHAMU, BBIUYUCIIATH 3HaUECHUE (PU3NUECKON BEITMUNHBI;

aHAJIU3UPOBATh (PU3UYECKHE MPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3UUYECKHUE 3aKOHBI U
NpUHIUIBL: 3akoH Oma, 3aKOHBI TOCJIEJAOBATEIBHOTO M TapajUIeIbBHOTO COEIUHEHUS
MPOBOJAHUKOB, 3akoH Jlxoymns—JleHlla, 3aKOH JJIEKTPOMArHUTHON WHAYKIIUHM, 3aKOH
OPSIMOJIMHEMHOTO  paclpoOCTPAaHEHHUsT CBETa, 3aKOHBl OTPAKEHUSI CBETa, 3aKOHbI
MpeJIOMJICHUSI CBETa, ypaBHEeHHE OWHIITEeHa i ¢doTodPdeKra, 3aKOH COXpaHEHUs
DHEPTUH, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOH COXPAHCHUS dJICKTPUICCKOTO 3aps/ia, 3aKOH
COXpaHEHHUs MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aK0H pagnoakTUBHOTO pacmaja, Mmpu
ATOM pa3InyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE U
ycaoBus (TpaHHUIlbl, 00JIaCTH) TPUMEHUMOCTH;

OTIPEICIAITh HANpPaBIICHHE BEKTOpAa WHIYKIIMA MAarHUTHOTO TIOJIA IPOBOJHUKA C
TOKOM, CUJIbI AMIiepa u ciiibl JIopeH1a;

CTPOUTh W OIMCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pPKajioM, TOHKOMH
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UYECKUX SBICHUM U MPOLIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHHM: mpu 3STOM (POpMYyIHPOBATH
npobiieMy/3aady W THIOTE3y Y4YeOHOTO OJKCIIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEII0KEHHOTO 000PYI0BaHMUS, IPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSAMbIE U KOCBEHHBIC M3MEPEHHS (PU3NYECKUX BEIUYMH, TIPU STOM
BBIOMPATH ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHUS U MCITOIh30BaTh H3BECTHHIE METOIbI OIICHKH
MOTPEIIHOCTEN U3MEPEHNN;

WCCJICIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIOJB30BAHUEM TPSIMBIX
U3MEPCHUI: TIpU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATH PE3yIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PM3WYCCKUX BEIMYMH B BUIE TAOIUI[ M TpaHUKOB, JEIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICTOBAHMS,

coOro1aTh TIpaBuiia 0e30MMacHOTo Tpyia MPH MPOBEICHUN HCCICIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIE0OBATEIIbCKOM W TMPOEKTHOW JESITEIBHOCTU C
UCITIOJIb30BAHUEM U3MEPUTEIHLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacu€THhIC 3aJa4d C SIBHO 3aJlaHHON (DU3UYECKON MOJENBI0, HUCIOIb3YS
dbu3nUecKkue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHajdW3a YCIOBHUS 3aJa4d BbIOMpATH
(bU3UYECKYI0 MOJIeIb, BBIACIATh (PU3UUECKHUE BEIHMUYUHBI U (HOPMYJIIbI, HEOOXOANUMBIC IS
e pelieHus, MPOBOJAUTh PACUEThl U OIEHUBATH PEATHHOCTH MMOJYYECHHOTO 3HAYCHUS
(bU3nYECKON BEIIMYUHBI;

pelaTth KauyeCTBEHHBIC 3a/laud: BBICTPaUMBaTh JIOTUUYECKH HEMPOTHBOPEUUBYIO
HETOYKY PAaCCYXKJIEHUM C OMOPON Ha U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS;

WCIIOJB30BaTh IIPU PEIICHUH YYEOHBIX 3aJa4 COBPEMEHHbIE HH(OpPMaIMOHHBIC

TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMHU U MPEICTABICHUS YUECOHOU
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W HAyYHO-TIONMYJISIPHOM HWHQOpMAIMK, TOJYYCHHOM U3 pPa3IUYHbIX HCTOYHHUKOB,
KPUTHYCCKH aHAJIM3UPOBATH ITOIyYaeMyr0 HH(DOPMAIIHIO;

OOBSCHATHh TPUHIMIBI JISHCTBUS MAIIUH, IPHOOPOB M TEXHUYSCKUX YCTPOMCTB,
paslInyaTh yCIOBUS X OS30IIaCHOTO MCIIOJIH30BAHMS B IIOBCEIHEBHOM KU3HM;

IMPUBOJUTE TNPHMEPHI BKIAJa POCCHUUCKUX MU 3apyOeKHBIX YYEHBIX-(PU3HKOB B
pa3BUTHEC HAYKH, B OOBSICHCHHUE IIPOIICCCOB OKPYIKAIOIIETO MHPA, B PA3BUTHE TCXHUKHU U
TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMUSA 10 (U3MKE B TMOBCEAHEBHOW >XM3HU IS
obecrieyeHus 0€30MaCHOCTH TP OOpallleHUH C TPUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JUIS COXPAHEGHHS 3JI0OPOBbS M COONIOJACHHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOLIEH CpeJIe;

paboTaTh B Ipymie ¢ BBIMOJHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJICH, IJIAHUPOBATH
paboTy I'PYIIIBI, palMOHAIBHO PacIpeaeisaTh 00sI3aHHOCTH | IJIAHUPOBATh JEATEIIBHOCTh
B HECTAHJAPTHBIX CHUTYyalMsAX, AJICKBATHO OILICHWBATH BKJIAJ Ka)XJIOr0 M3 YYACTHHKOB
TPYMIIBI B pEIlICHHE paccMaTpUBacMOM MPOOIEMBL.

TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KosnyecTBO 4acoB
Ne Haumenopanue HpakTuuec | JeKTPOHHBbIE (HU(PPOBHIE)
n/-n PAIEIOB M TeM Bcero Kontpoarn ml[)e o0pa3oBaTe/ibHbIE PeCYpPChI
NMPOrpamMmbl ble padoThI
padoThbI
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
®usznka u bubnuoreka
METO/IbI OK https://m.edsoo.ru/7f41bf72
1.1 2
Hay4YHOT'O LOP u pecypcol o
ITO3HAHUS ¢du3zuke http://class-fizik.ru/
Hroro mo pasueny 2
Paznen 2. MEXAHUKA
bubnuorexa
21 KiHeMaTHKA 5 OK https://m.edsoo.ru/7f41bf72
LHOP u pecypcol o
¢usuke http://class-fizik.ru/
bubnuorexa
IIOK https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 [TOP 1 pecypeb! o
¢usuke http://class-fizik.ru/
3aKOHEL bubnuorexa
IIOK https://m.edsoo.ru/7f41bf72
2.3 COXpaHCHHS B 6 1 1
MCXAHIKE LOP u pecypcol o
¢usuke http://class-fizik.ru/
Htoro mo pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
OcHOBBI bubnuoTteka
MOJIEKYJISIPHO- IOK https://m.edsoo.ru/7f41bf72
3.1 . 9 1
KUHETHUYECKON IHOP u pecypcsl o
TEOpUU ¢usuke http://class-fizik.ru/
3.2 OCHOBBI 10 1 bubnuorexa
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TEPMOJUHAMUKHI ILIOK https://m.edsoo.ru/7f41bf72
IHOP u pecypcsl o
¢busuke http://class-fizik.ru/
CA()EGJ:IIEZIG bubnmoreka
IOK https://m.edsoo.ru/7f41bf72
3.3 BEIIIECTBRA. 5
LOP u pecypcol o
®dazoBble .
¢dbusuke http://class-fizik.ru/
[EPEX0 bl
Hroro no pazueny 24

Paznen 4. DJIEKTPOANHAMUKA

Bubnuoreka
4.1 DIIEKTPOCTATHKA 10 1 LIOK https://m.edsoo.ru/7f41bf72
LIOP u pecypcsl o
¢usuke http://class-fizik.ru/
TTocTosHHEBINI
SJIEKTPUYECKUI Bubmrorexa
4.2 Tok. Toku B 12 1 LIOK https://m.edsoo.ru/7f41bf72
A3IMYHBIX LIOP u pecypcsl o
0 ¢usuke http://class-fizik.ru/
cpenax
Hroro mo pazueny 22
PesepBHOE BpeMs 2
OBIIEE
KOJUYECTBO
YACOB 110 68 3 3
IMPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoanuyecTBo 4acoB

HaumeHoBaHue
Ne A31CII0B H TeM Kontpo IMpakruuec = JJIeKTPOHHbIE (HUPPOBHIE)
n/n p Bcero JIbLHBIE KHue 06pa3OBaTeJ1bele PECYPChI
NPorpamMmbl
padoThI padoThI
Pazpnen 1. JIEKTPOANHAMMUKA
bubnuoreka
IIOK https://m.edsoo.ru/7f41¢c97c
MarunuTtHoe 1oJe. Y phetfy'g)lcfl .
1.1 DneKTpOMarHuTHasI 11 1 3 (i.)H.SHKe IEP.CTass-
fizik.ru/ BupryansHbie
WHTYKITAS
nabopaTopHbIe pabOTHI 1O
¢dusuke https://efizika.ru/course/vi
ew.php?id=44
Hroro no pazgeny 11
Pazjnen 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u bubamorexa
IIOK https://m.edsoo.ru/7f41c97c
2.1 3JIEKTPOMArHUTHBIC 9 1
KOTCOARISL IHOP u pecypcsl o
¢usuke http://class-fizik.ru/
Mexanuveckue u bubnmoreka
2.2 3JIEKTPOMArHUTHHIC 5 1 IHOK https://m.edsoo.ru/7f41c97c
BOJIHBI LHOP u pecypcsl 1o
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¢dusuke http://class-fizik.ru/

bubnuorexa
OK https://m.edsoo.ru/7f41¢c97c
HOP u pecypcsl o

¢dbusuke http://class-

23 Onrika 10 3 fizik.ru/ Bupryansusie
nabopaTopHbIe pabOTHI IO
¢usuke https://efizika.ru/course/vi
ew.php?id=44

Hroro no pazueny 24
Pa3zea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH
OCHOBBHI cielIaIbHON Brbmiorexa
31 TeopH 4 1 IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH HOP u pecypeet o
¢busuke http://class-fizik.ru/
Hroro no pazueny 4
Paznen 4. KBAHTOBASA ®U3UKA
bubnuorexa
41 DJIEeMEHThI KBAaHTOBOM 6 OK https://m.edsoo.ru/7f41c97c
ONTHUKH LOP u pecypcesbl o
¢dbusuke http://class-fizik.ru/
bubnuoreka

4.2 Crpoenue atoma 4 ﬁgg 2'[325;/}{;1;?1031U/7f41097c
¢u3suke http://class-fizik.ru/
bubnuorexa

4.3 ATOMHOE PO ) ﬁgg Etlt)r;sc:gpmc.i??(()).ru/7f4lc97c
¢usuke http://class-fizik.ru/

Hroro no pazneny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bubnmnoreka
HOK https://m.edsoo.ru/7f41c97c
OJeMEHTEI Kopnopanus «Poccuiickuit
5.1 aCTPOHOMHH U 7 1 yueOHHK» https://rosuchebnik.ru/m
acTpopU3UKH etodicheskaja-
pomosch/materialy/predmet-
astronomiya/
Hroro mo pazueny 7
Pa3nen 6. OGOBIIAIOIIEE TIOBTOPEHUE
bubnmnoreka
K https://m. Iu/7f41c97
61 | Odobmaouee 4 Egp Htgfc/y/pcref e
TOBTOperHE ¢dusuke http://class-
fizik.ru/fizw.html
Hroro no pazueny 4
PezepBHOE Bpemst 3
OBUHIEE KOJIMYECTBO 68 4 7
YACOB IO
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