MunuctepcTBo npocsenieHus Poccuiickoit @eneparuu
MunucrepcTBO 00pa3oBaHusi, HAYKH U MOJOAEKHON noauTuku Pecrryonuku Komu

AJIMUHHCTpAIUs MyHUITUTIATLHOTO paiioHa « ChIKTRIBAUHCKHI Pecyonmmku Komu
MYHHIIHITAIEHOE 0I0/HKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«llomkuHcKas cpenHss 0o1eoOpa3zoBaTenbHas KO

«Cécpkaca mop MIKoJIa» MyHUIIMTAIBHONU BeNIOAaH CbOMKYT YUpExKICHUE

CornacoBaHo YT1BepxkaeHo
3amectuTenb Aupekropa no YBP JIMpeKTop MIKOJIbI
M.B.lpeiinep H.A.Ilonosa
[TpoToxomn Nel [Tpukaz Nel78
ot 29 aBrycra 2023r ot 29 aBrycra 2023r

MognucaHo undpoBoi NOANUCHIO:
MYHWLUWNANbHOE BIOOXETHOE
OBLLEOBPA3OBATEJIbHOE YYPEXOAEHWE
"LLIOWKMHCKAA CPEOHAA
OBLLUEOBPA3OBATEJIbHAA LUKOJTIA"
Hara: 2023.10.17 15:38:32 +04'00'

PABOYASI IPOTPAMMA
(ID 828688)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»
s ooygarommxest 10-11 kmaccoB

MMomxa
2023



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
GbenepanbHOi paboueil mporpamMMbl BOCHUTAaHHMA M KOHLENIMM IPErojaBaHUsl y4yeOHOro
npeamera «®Puszmka» B 0o0pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii  ®Denepanuw,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIHOCTHOTO Moaxoaa. [IporpaMmMa no ¢usnuke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUPYEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaK)Ke YUYMTHIBAET HEOOXOAMMOCTb peaau3allMd MEXIIPEIMETHBIX
CBsizell (M3UKU C €CTECTBEHHO-HAy4YHbIMM YYeOHBIMHM IpeaMeTaMu. B Hel omnpenensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAaHUpPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (pU3UKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

IpeMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHHs.

®dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYECTBE yU4eOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIH, N3y4aeMbIX
XuMHel, Ounonoruei, ¢usmueckoir reorpadueit u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHnue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHATh HAyYHbBIH METO]I TTO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca (u3ukH 17151 yPOBHS CpelHEro o0I1ero oopa3zoBaHus MOJIOKEH psij HjieH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (GOpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiysi IpeAnosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noteHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HUKU C pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO C IIMPOKUM

KPYTroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.
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Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHUs po0IeM pallnoOHAIBLHOTO PUPOIOTIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3uueckue Teopuu ((HopMHpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0/ B Kypce (PM3MKU pealln3yeTcs MPExXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAIBHON NEATeNbHOCTH o0ydatonmxcs. J{ims 6a30Boro ypoBHs Kypca
(UMK — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeuyHe 1abopaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAZICHUE OOYYAIOIIMMUCS YMEHHUSMHU IPOBOJAUTh KOCBEHHBIE HM3MEpEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacU€THBIX 33/1a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a41 C SIBHO 33/IaHHON (PU3MUECKON MOJIEIBIO,
MO3BOJISIOIINE HPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3nenoB. s KadyecTBEHHBIX 3ajjau MPUOPUTETOM
SBJISIIOTCSL 3aJaHMs Ha OOBSICHEHUE IMpOTeKaHWs (U3NYECKUX SBJICHUM U IpPOLECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DU3MKM Ha YpOBHE CpPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunete
(bU3UKU TOJKHO OBITH HEOOX0AUMOE J1TA00PATOPHOE 00OPYIOBAHUE JUISI BBITOIHEHUS YKAa3aHHBIX
B IporpamMme 10 (QHU3UKE YYEHHMUECKHUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH ISl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHA.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTCs B pacdy€ére OJHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYyIOBAaHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS



dopMHpOBaHHE HMHTEpeca W CTPEeMJICHHS OOYYalOIIMXCS K HAay4YHOMY H3yYCHHIO
HPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYaJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI 00BSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeNIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH VIS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

JocTikeHne STUX Menel o0ecreyrBaeTcsl pPeluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce

M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

puoOpeTEeHNEe CUCTEMbl 3HAHUK 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsI MEXAHUKY, MOJICKYJISIPHYIO (PU3HKY, SJIEKTPOJAUHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IudHbIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOU
MOJIeIbIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE co3/aHue (HU3NUecKon
MOJIENH, aJICKBaTHOM YCIOBHUAM 33]1a4u;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKHUX ITPOLECCOB, UX BIUSIHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENTFHOTO TJIAHHPOBAHUS U MPOBEACHHS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpMAalUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHMM IS PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
JI€STEILHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBeHb) Ha YpOBHE CpelHEro oouiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 ywacoB (2 daca B Hezeno), B 11 kmacce — 68 dacoB (2

yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1no (Gusmnke nepeyeHb JadopaTOPHBIX U MPAKTUYECKUX paboT

SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHUTENb JIeJlaeT BBIOOp TPOBEIEHHUS J1abOpaTOpPHBIX PadOT

OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupozge. Hayunsle MeToabl IO3HaHUS OKpysKarowmwero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JAaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBM)KEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpenHSAsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CiioKeHUEe NepeMelieHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNS MaTEPUATILHON TOUKH OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe nBHKEHME. [IBH)KEHHE MaTepUaJIbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJX0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuueckue yCTpoilcTBa W MNPAKTUYECKOE NPUMEHEHHUE: CIHUJIOMETp, JBUKEHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WITHOCTPALNS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUIKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHrne HEpaBHOMEPHOIO ABUKEHHUSI C LIENBIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, IPOWIEHHBIMH  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU DPABHOYCKOPEHHOM JIBUKEHUHM C

HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.
N3yueHne nBM>KeHUs Tena, OpOLIEHHOT0 FrOPU30HTAIIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. UHEpLManbHbIE CHCTEMBI
OTCUETA.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cui. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MarepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Buapl TpeHust (1okosi, CKoJbXeHHs, KadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P JABUKEHUU TeEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTebHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. llinedo cunbl. YcnoBusi paBHOBecus
TBEPAOIO TeIA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHWE: TMOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiyii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAZCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTo Tena. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamoptuvie pabomuol

W3ydeHue ABM>XeHUs OpycKa MO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKonbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKH (T€a), CUCTEMBI MaTepUAIbHBIX TOUYEK. MIMIynbe cuibl u
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHHS UMITyJbca. PeakTUBHOE IBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBL.

Kunerndeckass sHeprusi MaTepuaibHONH TOYKU. TeopemMa 00 M3MEHEHMHM KUHETUYECKOU
SHEPIHH.

[TorenunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXAaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIEpP, IMPYKUHHBIN
MKACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBUKEHHE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI C M3MEHEHHMEM MEXaHHMYECKOH »HEepruu Tejla Ha
IIPUMEpE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M HX OMBITHOE 000CHOBAHHE.
bpoynoBckoe nBwxkenme. Juddysus. Xapaktep ABKCHHUS W B3aUMOJCHCTBUS YaCTHIL
BeulecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX T€l U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoiaumuecTBo BewliecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM SHepruu
TEIJIOBOTO JBWKEHMS dactul rasa. [llkama temneparyp KenpBuHa. ['a30oBble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TEpMa,
u30xo0pa, nzobapa.

TexHuueckue ycTpolcTBa M MPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTtorpaduu MOJIEKYI
OpraHUYECKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlTepHa.

OnBbITHL, TOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOEHCTBHS.

Mogens, HITIOCTPUPYIOLIas IPUPOY IaBJICHU ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEAIBHOIO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHnne Macchbl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHuH o0béMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHss >HeEprus TEPMOJWHAMMYECKOM CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHssI SHEPTHsl OAHOATOMHOTO
UJeaIbHOIO0 ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIVIOEMKOCTH BellecTBa. Kon4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMonuHamukH. lIpumeHeHue
MEPBOIro 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. [ 'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B IPUPO/IL.
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Tennossie MamuHbl. [I[puHIMANBL AEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUU B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro naeictBus teruioBod Mammuubl. [{ukn Kapao u
ero Ko3((HUIMEHT MOJIE3HOTO IeHCTBHS. DKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: JBUIATElIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAITHSA).

W3MeHeHne BHYTpEHHEHN 3Hepruu (TemIepaTypsl) Teja Ipu TeIIonepeaaye.

OnbIT N0 aguadaTHOMY PacIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeIT0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u koHneHcanus. HMcmapenne u  kumeHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucraimuyeckue u amopgHbie Tejaa. AHU30TPONUS CBOUCTB KPUCTAIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHwe w Kpuctaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YPaBHeHI/Ie TEIUIOBOro OallaHca.
TexHuueckue YCTpOﬁCTBa U TPAKTHUYCCKOC IIPUMCHCHUC: THUIPOMETP U TICUXPOMCETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYUCHUA COBPCMCHHBIX MaTCepHraioB, B TOM quCJIe
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTHYECKOTO BEIIIECTBA.
JleMoHCTpaus KpUCTAIIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa Tel. OJIEeKTpUYecKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsigoB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYIIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

Bszaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  aneKTpUyecKHM  3apsia.
Onexkrpuueckoe nose. HanpskéHHocTh 3nekTpuueckoro nossd. IlpuHumn cynepno3uuuu
AIEKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO IOJIA.

PabGora cunm oanekrpocrarmueckoro mois. [lorenmuman. Pa3HocTh  NOTEHIMAJIOB.
[TpOBOAHMKY M TUDIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIM3IeKTpHIECKass IPOHULIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuuyeckue yCTpoMCTBA M MPAKTUUYECKOE HPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJNIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

B3aumopeiicTBie Ha3IeKTPU3OBAHHBIX TE.

DNEKTpUUECcKOe MoJie 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTAaTUYECKAs 3allHTA.

JMAIeKTpUKU B SJIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIaJAU IUJIACTHH,
paccTOSHUS MEXly HUMH U JUAJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNIEKTPUUECKUI TOK. Y CIOBUS CYIIECTBOBAHUS JICKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwuita Toka. [ToCcTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 11 ydacTka Ieru.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMENMIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DIEKTPOABUKYIAs CHJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AyieKTprudeckoii enu. KopoTrkoe 3aMbIkaHue.

DNEeKTpOHHAs TPOBOAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTh COTIPOTHUBIICHHS METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOCTBEHHass W TPUMECHas TMPOBOJUMOCTH IOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPEI.

ONEKTPUUECKUII TOK B pPACTBOpax M paciulaBax »dJIEKTPOJIMTOB. DJIEKTPOIUTHYECKAs
JUccoIanus. DIEKTPOIIU3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[Tna3zma.

TexHU4YecKne YCTPOWCTBA H TMPAKTHYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtar, WCTOYHUKHA TOKa, JJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI, IIIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKyyMHBIH AHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, [LJIOIIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMmemiaHHOe COeTUHEHUE POBOTHUKOB.



[Ipsamoe m3MepeHHe 3IEKTPOIABHKYIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOIO COEIMHEHHS PE3UCTOPOB.

W3mepeHue HIeKTPOABMXKYIIEH CHJIbI HCTOYHHMKA TOKA M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

HabGmronenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIsETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medsicnpeomemnusie nousimus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJEHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOMs, mapabona,
rurepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX NPOEKLUMU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B JKUBOM mpupojie, nupgysus, ocMoc, Tenao00MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHHs HMIIYyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTE€pPHAIOB, B TOM UYHUCIIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpOHArpeBaTelIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA
[TocrossHHBIE MarHuThl. B3aMMOAEHCTBUE NOCTOSHHBIX MAarHWTOB. MarHuTHOE IMOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUMIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUM MarHUTHOU
nHAyKIun. KapTuHa TMHUI MarHUTHOW MHIYKIWH ITOJIS IOCTOSIHHBIX MAarHUTOB.
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MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapTWHa JWMHUA WHIYKIIMU MAarHUTHOTO IMOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna Jlopenua, e€ MOAynb M HampabiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM mnoJjie. Pabora cuier JIopenma.

SIBiieHnE HIEKTPOMArHUTHOM WHAYKUUH. [IOTOK BekTOpa MarHUTHOM HWHIYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAyKunK Papazes.

BuxpeBoe snexkTpuueckoe Imosie. DJIEKTPOJBHXKYILAs CUJa WHAYKIMA B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULI, UHIYKIHNOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE HJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKIIUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1€OAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHHueckue KojebOanusa. [apmonuueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOJIOATEIbHOM  KOHTYype. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICaTbHOM KojeOaTeIbHOM
KOHTYPE.
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[IpencraBieHue o 3aTyxaroIux KojeOaHUsAX. BbIHYXICHHbIE MEXaHHMUECKUE KOJICOaHus.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegadya U NOTPEOICHUE BSIEKTPUUYECKON HSHEPIUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUsA
JJIEKTPO’HEPI YU B IIOBCEAHEBHOM XKU3HU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEpaTOp IEPEMEHHOI0 TOKA, JINHUU JJIEKTpoIIepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGuroieHne 3aryxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJI€OaHUI.

HaGnronenue pezoHanca.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJIeOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mocinenoBaTeIbHOM COEAUMHEHUN PE3UCTOPA, KAaTYIIKUM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopenb TMHAN IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KOJIeOaHU| Ipy3a Ha HUTU OT AJUHBI HUTU U
MaccChl Ipys3a.

HccenenoBanne NEPEMEHHOTO TOKAa B LENM W3 IOCIENOBATEIBHO COCIMHEHHBIX
KOH/JIEHCATOpa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3IyYEHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtaus BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOICTBa 37€KTpOMarHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[[Ikana 3JI€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHME: MY3BIKAJIIBHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasl JMArHOCTUKA B TEXHHMKE W MEIULMHE, pajap, pPaauONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TIONEPEUYHBIX U MPOJOIbHBIX BOJIH.
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KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPa)K€HUE, IIPEIOMIICHUE,
noJisipu3anus, 1udpakuus, THTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIAHOMN Cperie.
JIyud cBera. ToueuHBII UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme H300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBetra. 3akoHBI MpENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CrnoxkHblil coctaB 6enoro ceera. LIBer.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasl CHila TOHKOM JIH3bL. [locTpoeHune n3o0paxeHuili B coOMparomux U paccenBarOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(pA3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHE HAOMIOJAEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
IPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[TpsimonMHENHOE pacHpoCTpaHEHUE, OTPaKEHUE U MpeloMieHHe cBeTa. Onruueckue
pUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxkeHUe. MoJieab CBETOBOAA.

UccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHinm crera.

Hab6nronenue nudpakuuu cBera.

HaGmronenue aucrnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne noka3aress IpeIoMIEHHUS CTEKIIA.
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HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHTENBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLEHUE JIJIUHBI.
OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €r0 YACTOTON. DHEPTUs U UMITYIIbC
dboToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotodddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHudeckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (OTOMATUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.
Llemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoad¢exra.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna nmo paccesHuro o -yactuil. Ilmaneraphas
Mozenb atoMa. [Tocrynatsl bopa. M3nyuenue u normnoieHne GOTOHOB NpHU MEPEXOAE aToma C
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.
BonnoBsble cBoiicTBa yactuu. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.
TexHuueckne YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(CTIEKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmoneHne nuHeuaThIX CIEKTPOB U3TyYSHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
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OKCIIEpPUMEHTHI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTPOEHHUS  sApa. OTtkppbiTHE
panuoaktuBHOCTU. OnBITH Pesepdopaa mo onpeaeneHuto coctaBa paJioakTUBHOTO H3ITyYCHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWrpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmajn. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT macchl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepubiii  peaktop. Tepmosnepubiii cunHTe3. Ilpobmembl M MEPCIEKTUBBI  SACPHON
AHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpOMCTBAa U NMPAKTHUYECKOE NMPUMEHEHME: J03UMETp, kamepa Buibcona,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPOPU3UKH

Ortanbel pa3BuTusd  acTpoHoMuHu. llpukiiagHoe ¥ MHPOBO33PEHUECKOE 3HAUYEHHUE
aCTPOHOMUH.

Bun 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneuynast axkTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE IPEACTABIECHUS O
IIPOUCXOXACHNN U 3Bostoluu CoslHLA U 3BE311. DTanbl XKU3HU 3BE3 L.

Mnineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemxenue Connua B ['anaktuke. Turbl
rajlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe nznydeHne.

Macmtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenuss HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKECHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHne
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Ponp ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOW cdepax HeATeTbHOCTH 4YeloBeKa, poJib M MeCcTO (U3MKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCcTaBiIeHU 0 PU3NYECKON KapTHHE MUPA, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBIseTCsl € Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAy4YHOrO IO3HAHUS:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uveckas BeEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOPbl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B KUBOW MPHpPOJAE, KolieOaTeNnbHBbIC ABIKEHUS B
JKUBOM NIpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPaJIbHbIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KHM MarHUTHBIX pyl, (GoTochEMKa 3eMHOU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUM DJIEKTPOIIEpPENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3MKa» JTODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
NO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPECHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHHCKOTO  OOILECTBa,
pacuMpeHe >KU3HCHHOTO OIBITa M OMNBITA JCATCIBHOCTH B MPOIECCE PEaTH3al[ii OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIIFHON JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 O0IIECTRa,

NPUHATHE TPAJAUIMOHHBIX OOIICUCIIOBEYECKAX TYMAHHCTHYECKUX U JEMOKPATUYCCKHX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM JIEATSIILHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHIX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHWBATh CUTYAITUIO M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCIIE B JICITCILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K PA3IUYHBIM cdepaM TpoPecCHOHATBHON NeATETPHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpPa30BaHUIO B 001acTH (U3UKH Ha
MPOTSKEHUH BCEU KU3HU;
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6) 9K0JIOrMY€eCKOT0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHME TJI00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
1ieJIeld yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJIOTMYECKOM HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIIECCE M3YUCHUST (PH3UKU
OCYIIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNATh eNU IEATEIIbHOCTH, 33]aBaTh MapaMEeTPhl U KPUTEPUHN MX JTOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEIIeHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBATh COOTBETCTBHE PE3YJbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI NeATETbHOCTH;

KOOPJAMHHUPOBATh M BBINOIHATH pabOTy B YCJIOBUAX PpEATbHOTO, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble nccienoBaTebcKue eiiCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBHIMU TIOHSATHSIMH ¥ METOJaMH (U3NIECKOM
HaAYyKH;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATeNHOCTH B 00JacTH
(¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TOMCKY METO/I0B PELICHHs 33134
(bu3nUecKoro conepkaHus, IPUMEHEHHUIO Pa3INYHbIX METO/I0B MTO3HAHMS,

BJIAJICTh BHUJAMH JEATEIBHOCTH MO IIOJYYEHHIO HOBOTO 3HAHWS, €r0 HHTEPIIPETaIUH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B Pa3lIMYHBIX y4YeOHBIX CHTyalHsX, B TOM YHCIE TIpU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M WM aKTyalH3HpOBATh 3ajady, BBIIBUTATh
TUIOTe3y €€ pelieHHs, HAaXOAWUTh AapryMEHThl [UIsl JI0Ka3aTeIbCTBa CBOMX YTBEPXKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYCHHBIE B XOJ€ peHICHHS 3aJadd pPe3yiabTaThl, KPUTHUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 33/7aud B 00Opa30BaTEIbHOW ACSATEIHHOCTH, B
TOM YUCIIE IPU U3YYCHUH (PU3UKU;
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JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMCThb IIEPCHOCUTH 3HAHUA 10 (I)I/I3I/IKG B IPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIBbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIHICHU A,

CTaBUThb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCUICHU .

PatGora ¢ undopmaunmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP>KaHUSI U3 HCTOUHUKOB
pa3HbIX THWIIOB, CaMOCTOSATEIbHO OCYIIECTBJISATh IIOMCK, aHalIM3, CHUCTEeMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHMUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIB30BaTh CpCACTBaA I/IH(l)OpMaLII/IOHHI)IX N KOMMYHHUKAIIUOHHBIX TEXHOJIOTUHA B
PCIICHMU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPTraHHU3allMOHHBLIX 3aJa4 C CO6JIIOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, PECypcocOepeKeH sl, IPABOBLIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COACpkaHHUS B pa3luYHbIX Qopmarax ¢ Yy4ETOM
Ha3HayeHWs WHGOpPMAlMM ¢ UEJNEeBOM ayAUTOPHM, BBIOMpas ONTUMaJIbHYIO GopMy
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTIKH KOH(IMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHI;

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOYKY 3pEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ UHIUBHIyaIbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHM, pacHpelesiaiTh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaHbl B OOLIUHN pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

[pelaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJIEHU C IO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSTCIIBHO OC}’H.ICCTBJISITB HO3HaBaTeJIBHy}0 NCATCIbHOCTh B O6J13.CTI/I (1)I/I3I/IKI/I nu
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTCIIBHO COCTABJIATH IIJIaH peH_IeHI/IH pvaéTHBIX W KAa4CCTBCHHBIX 3aJa4d, IIJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MPENOYTEHUH;
JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
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pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO W TPOSBICHUIO DPYAULIHUA B O00NACTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh PUEMBI pe)JICKCUU JIJISl OLICHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIKCHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX [PU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B npornecce nocTrkeHMs JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro oomiero odpa3oBaHusi y 0OydarOMIMXCsl COBEPIICHCTBYETCSI AMOIMOHAIBHBIN
WHTEJUICKT, MPEIoaramimnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHENl MOTHMBALIMM, BKIIIOYAIONIEH CTpEMJIEHHE K JOCTUKEHUIO LEIU U YCIEXY,
ONTUMHU3M, UHUIIUATUBHOCTH, YMEHHUE JEHCTBOBATHh UCXO/s N3 CBOMX BO3MOXXHOCTEH;

OMIIATUH, BKIIIOYAIOMICH CIMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE NPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHL.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJOTHH, B IIPAKTUYECKOMU
JIeITEeIILHOCTH JIFOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TENO, WACANBHBIM Tra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBINA DJICKTPUYECCKUM 3aps] MPU PEIICHUU
bu3nYecKux 3a1a4;
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pacrio3HaBaTh (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE MABIIKEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMonaeucTsue Ttei, auddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUIKOCTeW M TBEPIBIX TeJ, M3MEHEHHE 00BEMa TeNl NMpH HarpeBaHUU
(oxJaKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHUE, KOHACHCAIMS, IUIaBJIeHNEe, KpUCTAJUIN3aLus,
KUIIEHHUE, BIAXXHOCTh BO3[yXa, IOBBIIICHUE JAaBJICHUS ra3za IpPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXJy IapaMeTpaMH COCTOSHHMS ra3a B H30Ipolieccax, 3JeKTpU3alus Tell,
B3aUMO/JICHCTBHE 3apsI/I0B;

OTMCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIIONB3YS (PU3UYECKUE BEIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYeCKas
DHEPTUs, NOTEHIMAJIbHAs HSHEPrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; MpHU
ONHCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICI HCIOIB3YEMBIX BEIHYUH, WX
0003HAUeHMsI U €JUHULIBI, HAXOJAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyT'MMU BEJIMYMHAMU;

ONHUCBHIBATh HU3Yy4YCHHbIE TEIUIOBbIE CBOWCTBA TeN M TEIUIOBBIE SIBJICHHUS, HCIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHss KHUHeTHYecKas SHEeprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPTus, padora ras3a, KOA(PQGUIHMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
UX O0O0O3HAYEHWS U EAUHMIIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh HM3YYCHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, 3JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHWM IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIUMUNHY C APYTUMU BETUYUHAMU;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, MepBbIii 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXE€HUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOr0 MCIIOJIb30BAHMS B TOBCEAHEBHON KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BaTh W3BECTHBIE METObl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;
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UCCIIEIOBaTh 3aBHCUMOCTH MEXJY (U3MUECKUMM BEIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DHKCHPOBAaTh pE3yNIbTaThl
MOJYYeHHOHM 3aBUCUMOCTH (PU3MYECKHX BEIWYHMH B BHJE TaONHI[ M rpadUKOB, AeIaTh BBHIBOJBI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOmoiaTh MpaBmia 0€30MacHOro TpyAa NpPU TPOBEICHHHM HCCIEAOBAHHM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOICTB U JIaOOPaTOpHOro 000py10BAHHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3YS
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUPATh (PU3HUECKYIO
MOJICNIb, BBIACIATH (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD ITOJIyY€HHOT'O 3HAaUE€HUs (PU3NUECKON BEIUUNHBI,

pelath KauyecTBEHHbIE 3aJaud: BBICTPAUWBATh JIOTMUYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHH ¢ OMOpOoN HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCMOJb30BaTh IPH pPEUIeHHH Y4eOHBIX 3aJad COBpPEMEHHble MH(OpMaIMOHHBIE
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMaLUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apYOCIKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOpPaMH U TEXHUUECKUMHU yCTPOWCTBAMH, AJIs
COXpPaHEHHMsI 3/I0POBbsI U COOJIOJICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
IPYyMNIbl, palMOHAIBHO paclpeleNiaTh OO0f3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CHUTYalUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenust B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (U3UKH B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IMPAKTUYECKON
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKHX MOJIENIeH: TOYEeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb AaTOMHOTO sIJIpa MPU peLIeHUH PU3NUECKUX 3a]1a4;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE [JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKEHHE,
npejgomieHue, uHTepdepeHius, Iuppakuus W TOJSApU3alUs CBETa, JAUCHEPCUs CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pPOJIa, €ECTECTBEHHAs U UCKYCCTBEHHAs PallOaKTUBHOCTb;

ONKCBIBATh M3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPEll) U IEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
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UCIONB3YS (U3NYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsii, CWiIa TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, JIEKTPUUECKOE COTPOTUBIICHHUE, PA3HOCTD IMOTEHIIMAJIOB, JIEKTPOABUKYIIAS CUJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO MoOJisl, cuia Amrmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKH, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJa M YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHUJia TOKa B MPOIECCe TAPMOHHUYECKUX IJIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, MpPU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUUHY C APYTUMHU BEIMYUHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHS W TPOLECCHI, HCIONB3Ys (U3NUECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus u
UMIyIbC (OTOHA, IEPHUOJ TOJypacmana, SHEPrHs CBSA3M ATOMHBIX SIEp, NPH ONMHCAHWUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUNU CMBICI HCIHOJIB3YEMBIX BEJIMYMH, UX OO0O3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE TAaHHYIO (U3MUYSCKYIO BEIIMYUHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYHHBI;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3MYECKUE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHbl IOCJIEAOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  WHIAYKLUUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpoOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OWHITEHHA I (oTodh(dEeKTa, 3aKOH COXpPaHEHUS HHEPrUH, 3aKOH
COXpaHEHUSI HMMITYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHBHOTO pacraja, MpU ITOM Pa3IHydaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBHUS (TPaHMIIBI,
00JacTv) MPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIIMHM MAarHUTHOTO MOJISI POBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH M OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JTMH301;

BBITIOJIHSITh DKCIEPUMEHTBI IO MCCIEIOBAHUIO (U3MUYECKUX SIBJICHHH M TPOIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (HopmMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OTBIT U (HOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOUpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIBl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIHYUH C UCTIOTB30BAHUEM TPSIMBIX U3MEPEHUH:
MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHpPOBATH pPE3yJbTAThl MOJYYECHHON 3aBUCHMOCTH
GU3MYECKUX BEIMYMH B BUIE TaOmui ©W TpaduKOB, JeNaTh BBIBOJALI IO pe3yibTaTam
WCCJICIOBAHMS;

coOmo1aTh MpaBmiia O€30MAaCHOTO TPyJa MPHU TPOBEACHUHM HCCICIOBAHUM B pPaMKax
y4eOHOrO0 9JKCIIEPUMEHTA, Y4eOHO-UCCIECIOBATEILCKOH M MPOCKTHOW JESATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBAHUS;

pemiath pacy€THble 3aJaud C SIBHO 33JaHHOM (PU3MUYECKOW MOJENbIO, HCHOJb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOoIUMbIe s e€ peleHus,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HAUeHUS (PU3NUECKON BEIHMYNHBI,
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pelaTh KayeCTBEHHBIE 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETPOTHBOPEYMBYIO IIETIOUKY
paccyXIeHU C OOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUYECKHE SBICHHUS;

HCIIOJIB30BATh IIpU PCIICHHUU y‘-Ie6HBIX 3aga4 COBPCMCHHBIC I/IH(l)OpMaI_[I/IOHHLIC
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMN U TIPEACTABICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATH NOIYYaeMYIO HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBUS UX 0€30IacHOTO MCIIOIb30BAaHHS B TIOBCETHEBHOW KU3HH;

HPUBOJHUTE MPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCCIIHGBHOﬁ KHU3HU I
oOecnieueHus 6€30IacCHOCTH MpU O0pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXPaHEHUsI 3J0POBbS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TMOBEICHNS B OKPY’KalOILeil cpeae;

paboTaTh B TPYIIIE C BHIIOJIHEHHEM PA3IMYHBIX COIIMAIBHBIX POJIEH, ITIaHUPOBATh paboTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HECTaHJApPTHBIX CHUTYaIMAX, a/JICKBaTHO OIEHUBATH BKJIAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.

24



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 9 0 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHbBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 0 0 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngs?;;?:;(siggﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Obo06mraromiee MOBTOPEHNE 4 nggﬁ?}fg;grouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
Hayunbie MeT(?)IK bI HO?I;)H:HI/iI 1 0 0 bubmmorexa [JOK
e A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u MecTo pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YyHOW KapTHUHBI MUDA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOH JEeITeTLHOCTH JIFOIeH
MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 0 0 bu6mmoreka [IOK
nerxenus. [lepemenienue, ckopocTs, 11.09.2023  https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE ITPSAMONIMHEHOE 1 0 0 bubnnorexka [JOK
JIBIJKEHHUE 12.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 0 0 bubmuoreka [IOK
IIBIDKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e
CBoOoHOe majieHne. Y cCKopeHue 1 0 0 bubnmnoreka [JOK
CBOOOIHOTO MAJACHUS 19.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.
JIB>KeHHE MaTepUaIbHON TOYKH I10 1 0 0 bubmorexa HOK
P 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies. 1 0 0 bu6mmoreka [IOK
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WHeprmanbHbIe CHCTEMBI OTCYUETA. 26.09.2023  https://m.edsoo.ru/ff0c3be8
ITepsbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 CyIeprno3uIyu cui. Bropoii 3akoH 0 bubmmorexa [IOK
Hep ’ . 02.10.2023  https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU

10 Tpetuii 3akon HeroToHa nsis 0 bubnnoreka HOK
MaTEepUAIBHBIX TOYEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsoxecTH. [lepBas kocMuueckas 0 bubmmorexa LOK

FeP 09.10.2023 https://m.edso0.ru/ffoc3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec 0 bubnuorexa [JOK
Tena 10.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumuent tpenus.

13 Cuia cin OTI/IBJ'Iej)I/I(If)I rIIl )i BI/I)Pi(eHI/II/I 0 bubmorexa HOK

P pua 16.10.2023  https://m.edsoo.ru/ffOc3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynarensHOe U BpalaTeiabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. 0 bubnmnorexa [JOK
MowmeHnT cuibl. [1nedo cumsl. YcenoBus 17.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 0 bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2023  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus 0 bubnnorexka [JOK
MatepHuaabHOK ToukH. Teopema 06 24.10.2023  https://m.edso0.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH

17 [ToTeHnanpHas YHEPTHUS. 0 bu6mmoreka [IOK
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[ToTenuuanpHas s3HEpPTUs YIPYyro
ne(OpMUPOBAHHOI MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

30.10.2023

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtophnast pabora
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

KonTposnbHas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

31.10.2023

01.11.2023

02.11.2023

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

13.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuyecto
BemlectBa. [locrosunas ABoraapo

14.11.2023

20.11.2023

24

TermmoBoe paBHOBecue. Temneparypa
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u e€ usmepenue. Illkana remneparyp
Lenscus

21.11.2023

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 0 27.11.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun 0 bubnnoreka HOK
JBUKCHMS MOJIEKYJl. Y paBHEHUE 28.11.2023  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 0 04.12.2023
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY 0
napaMeTpamMy COCTOSHHUS 05.12.2023
pa3peKeHHOT0 razay

29 M3omnporiecchl B naeaqibHOM ra3e U ux 0 bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE 11.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJNHAMHYECKON CHCTEMBI U

30 crroco0n! e€ m3meHeHus. KoanuecTBo 0 bubmuorexa [JOK
TETJIOTHI U paboTa. BHyTpeHHs s 12.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATBHOTO
rasa

bubnmnoreka [JOK

31 Baytet Tenonepe ia 0 18.12.2023 https://m.edsogru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonuuecTBo TemioTs! npu 0 bubnnoreka [HOK
Terutonepenave. AaunadaTHbIH 19.12.2023  https://m.edsoo.ru/ff0c5c36

nporecc
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

bubmuorexa [JOK

33 0
MIPUMEHEHHNE K U30IpoIeccam 25.12.2023  https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
34 npupoze. Bropoi 3akon 0 bubmmorexa LIOK
PHPOAE. BTOP 26.12.2023  https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TermoBoit 0 bubnuorexa [JOK
MallIUuHbI 08.01.2024  https://m.edsoo.ru/ff0c600a
36 K KIT
uxn Kapro u ero KITJ] 0 09.01.2024
37 DKoJoru4eckue npooIeMbl 0
TEIJIOOHEPTETUKU 15.01.2024
38 Ob6o06maromuit ypok «MosnekynspHas 0 bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI 16.01.2024  https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «MonexynspHas ¢puznka. OCHOBBI 1 bubmmorexa [OK
yp ' 22.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 0 bubnnorexka [JOK
Hcnapenue u kuneHue 23.01.2024  https://m.edsoo.ru/ffOc63b6
AOGCONIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachlleHHbIN 0 bubmmorexa [JOK
ap Ayxa. - 29.01.2024  https://m.edsoo.ru/ff0c64d8
b
TBépnoe teno. Kpucrammueckue n
amop(HbIe Tera. AHU30TPONHUS
42 CBOMCTB KpucTaJLIOB. JKunkue 0 Eubmiorexa IIOK
P ) 30.01.2024  https://m.edsoo.ru/ff0c65f0
kpucrtamubl. COBpeMEHHbIE
MaTepuabl
43 [LnaBnenue u KpUCTaIM3ALIMSL. 0 bubnnoreka [HOK
VenpHas TENI0Ta MIaBICHUS. 05.02.2024  https://m.edsoo.ru/ff0c6708

33



https://m.edsoo.ru/ff0c5efc
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

CyO6numarnus

44 YpaBHEeHHE TEIUIOBOrO OanaHca 0 Bubmaorexa ITOK
P 06.02.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tell. DJICKTPUUECKUN
45 3apsii. J{Ba BUIa SJIEKTPUYCCKHUX 0 bubmorexa [IOK
PAA. A P 12.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBogHMKH, TUANCSKTPUKH U
46 H(I))J'I Z[OBo HI/J;[KI/I 3a1j§H COXpaHEHUA 0 bubmaorexa LJOK
YHPOBOA ) P 13.02.2024  https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kyinona. TodeuHbIN DIIEKTPUYECKUI 0 bubmiorexa IJOK
Y ' p 19.02.2024 https://m.edsoo.ru/ffOc6ces
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu 0 bubnuoreka [IOK
AIEKTPUYECKUX moJel. JInaun 20.02.2024  https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTh 0 bubmaorexa [JOK
’ HHat. 26.02.2024  https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 Z-)J'IpeKT i[)CTaTI/I‘-ICiKOM I'IOI:J)'IC 0 bubmorexa LIOK
P ’ 27.02.2024  https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
i bubnmuorexa [JOK
>1 JneKrpoémkocts. Korercarop 0 04.03.2024  https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJEHCATOpa. DHEPIU 3apSKEHHOTO 0 Bubmorexa I{OK
A pa. JHep P 05.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 JlaboparopHas pabota "M3mepenue 0
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

11.03.2024

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DJIeKTpOoCcTaTUYECKas 3allluTa.
3azeMyIeHHE SIEKTPONPUOOPOB

12.03.2024

55

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTka 1enu

18.03.2024

56

HOCJ’IG,I[OB@.TGJIBHO@, mapajujicibHOC,
CMCIIaHHOEC COCAMHCHUC

MpOBOIHUKOB. JIaGoparopHas padoTa
«/3y4deHne CMEMaHHOr0 COeTMHEHUS

PE3UCTOPOBY

19.03.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaGora u MOIITHOCTB 3JICKTPUUCCKOTO

Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A7is OTHOM (3aMKHYTOI)

anekTpudeckoii enu. Koporkoe
3ambikaHue. JlabopaTopHas pabora

«3mepenne DJ1C ucTouHMKa TOKA U

€T0 BHYTPCHHETO COIIPOTHUBIICHUS )

SJ'ICKTpOHHaH IMPOBOAUMOCTD TBépIILIX

METaJNIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

21.03.2024

22.03.2024

01.04.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

60

DJIIEKTPUUECKHUI TOK B BaKyyMe.
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CBolicTBa AJIEKTPOHHBIX ITYUYKOB

02.04.2024

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IpUMecHas IpoBoAUMOCTh. CBoiicTBa

bu6mmoreka [IOK

o1 p—n-nepexona. 0 08.04.2024  https://m.edsoo.ru/ff0c84ae
[MomynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U
62 paciuiaBax 3JeKTPOJIUTOB. 0 bubnnoreka [JOK
DIIEKTPONUTHIECKAS JUCCOIHAITHSI. 09.04.2024  https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKHI TOK B raszax.
63 CamocTosTenbHbIN 1 0 bubnnoreka [JOK
HECaMOCTOSITEJIbHBIN pa3psi. 15.04.2024  https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DnexTpudeckrue Npudopsl U
64 YCTPOMCTBA U UX NPAKTUYECKOE 0 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TexHukn 23.04.2024  https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH
65 O06o06marmui ypok 0 bubmmoreka [JOK
«DNEeKTPOIUHAMUKAY 30.04.2024  https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«IEeKTpocTaTUKa.
66 OnexTponuHamuka. [locTosHHBII 1 bubmorexa HOK
. 15.04.2024  https://m.edsoo.ru/ff0c8a8a
aNeKTpuyeckuii Tok. Toku B
pa3IMYHBIX Cpelax»
67 Pesepsuslit ypok. [ToBTOpeHue kypca 0 bubmuoreka [IOK
¢uzuku 3a 10 xnace 16.04.2024  https://m.edsoo0.ru/ff0c8c56
bubmuorexa [JOK
08 Hpowmexyrotrias arrectaniis 1 22.04.2024  https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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11 KJIACC

KoJsun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
[TocTosiHHBIE MATHUTHI M UX

1 B3auMOJIecTBHE. MarHuTHOE IOJIE. 1 0 0 bu6nmorexa LIOK
BexTop MarHuTHOM MHIYKIUH. 06.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 0 0 bubnnorexa [JOK
B3anmoneiicTBre POBOHUKOB C 07.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 0 1 bubmmnoreka HOK
MarHMTHOTO TOJISl KaTYIIKHA ¢ TOKOM» 13.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 0 1 bubmuoreka [JOK
«HccnenoBanue nelCcTBUA 14.09.2023 = https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST Ha

5 JIBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 0 0 bubnuoteka [JOK
Cuna Jlopenna. Pabota cumsl 20.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DneKkTpoMarHuTHas HHayKuus. [Totok 1 0 0
BeKTOpa MarHuTHOM uHAyKIHH. DJ1C 21.09.2023
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WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiuu Papanes

10

JlaboparopHas paboTa
«HccnenoBanue SBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE

camounaykuu. 3/1C caMonHayKIUN.

3H€pFI/I$[ MAarauMTHOTI'O ITOJIA KaTYyIIKH
C TOKOM. 3JIGKTpOMaFHI/ITHO€ I10JIC

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb,
YCKOPHUTENN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

27.09.2023

28.09.2023

04.10.2023

05.10.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTposnbHas pabora no teme
«MarauTHoe 110J1e.
DNIEKTPOMarHUTHasE UHIYKIUS»

11.10.2023

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

12

CB0OOIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpatenue sHepruu

12.10.2023

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KOJIeOaHu Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

18.10.2023
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14

15

Koneb6arensuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXaHH4eCKUMU U
9JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B HJICATLHOM
K0JIeOaTeITIbHOM KOHTYpE

19.10.2023

25.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoJieOaHus

26.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsiit Tok. CUHYyCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUs

15.11.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUN

16.11.2023

19

20

VYCTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM 3JIeKTponepeaayd

OKOJIOTUYECKUE PUCKU IIPH

MIPOM3BOJICTBE AIEKTPOIHEPTHH.
KynbeTypa ncnonas3oBanus

22.11.2023

23.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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ANEKTPOIHEPIUU B OBCEHEBHOM
KU3HU

Mexanudaeckue BOJIHEI, YCJIOBUA
pacnpoctpanenus. [lepuog.

21 CxopocTh pacpoCTpaHEHUs U JUTMHA 0 bubmmorexa [JOK
P pactipoctp A 29.11.2023  https://m.edsoo.ru/ffOccab4
BOJIHEL. [loniepeyHbie U poA0IbHBIC
BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 0 bubnnorexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKka 30.11.2023  https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoOMcCTBa U ckopocTh. [1Ikana 0 bubmorexa HOK
P i 06.12.2023  https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 .P 0
TeneBuaeHus. PazButue cpeacTs 07.12.2023
cBs3u. Paguonoxarus
o5 KonTponbnas pabora «Konebanus u 1 bubmmnoreka HOK
BOJTHBD) 13.12.2023  https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. 0 bubnmnorexa [JOK
Toueunsblil ucTOUHUK cBeTa. Jlyu 14.12.2023 = https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxeHus ceta. [loctpoenue 0 bubmorexa HOK
P . P 20.12.2023  https://m.edsoo.ru/ffocd4e0
M300paKeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpEHHEE oTpaxkeHue. IIpenenpHblil 0 bubnuorexa [IOK
YTOJ MOJTHOTO BHYTPEHHETO 21.12.2023  https://m.edsoo.ru/ffOcd7{6

OTpaXKEHUS
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JlaboparopHas pabota «3mepenue

bubnunoreka LIOK

29 0
MOKa3aTelIsl MPEJIOMIICHHS CTEKIIay 10.01.2024  https://m.edsoo.ru/ffOcd67a
JIunzsl. [TocTpoenue n3odpakeHuil B
30 aun3e. PopMyIia TOHKOH JTHH3BI 0 bubmmorexa LIOK
-+ POPMY ' 11.01.2024  https://m.edsoo.ru/ffocdd1e
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota
31 41 i 0
« ccneL[OBaIiHe CBOICTB 17.01.2024
M300paKCHUI B JIMH3AX»
Hucnepcus ceera. CioxxHbIA COCTaB
39 Oenoro cBera. Llet. JJaboparopHas 0
pabora «Habmoaenne nucrepcuu 18.01.2024
CBETa»
33 Wutepdepennus cera. Audpaxius 0 bubmmnoreka HOK
cBeta. [ludpaknuonnas pemérka 25.01.2024  https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. 0 bubmuorteka [IOK
[Tonsipu3zanus ceeta 26.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckre MpuOOPHI U YCTPOICTBa
35 0
U YCIIOBHSI X 0€3011acHOTO 01.02.2024
IPUMCHCHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKH. [locTymarsl 0 bu6muoreka [JOK
CIIEUATIbHON TEOpUHU 02.02.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHne BpPEMEHH U COKpaIlleHUE 0 Bubmmorexa [IOK
P P 08.02.2024  https://m.edsoo.ru/ffOcfad2
JUTHHBI
38 DHEPrus U UMITYJIbC PEIATUBUCTCKON 0 bubmuoreka [IOK
yacTulbl. CBA3b MAcChl C SJHEPTUEN U 09.02.2024  https://m.edsoo.ru/ffOcfc68
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HUMITYJIbCOM. 9Hepr1/151 ITOKOA

KoHnTtponbhas pabora «OnrTuka.

39 OCHOBHI CIICITUATIBHOM TCOPUHU 1 bubmmorexa [IOK
B P 15.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus 0 bubmmoreka [JOK
U UMIYyJIbC POTOHA 16.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE BuG 10K
nOIMOTeKa
H Porosperra. Ombrrer A. T 0 22.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3ako otodddekra. YpaBHeHUE
42 3ﬁKH;I;Ie§H; nq:pq)z:oa(bgeifa . 0 bubmmorexa LIOK
! ' 20.02.2024  https://m.edsoo.ru/ffod015e
«KpacHas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
43 JleOGeneBa. XuMHUYECKOE ICHCTBUE 0 bubmorexa HOK
AEBE A 06.03.2024  https:/m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
44 MPAKTUYECKOEe MPUMEHEHHE! 0
dboTorneMeHT, POTOIATUHK, 07.03.2024
COJIHEUHas1 baTapest, CBETOIUO/
45 Pemenue 3aga4 mo reme «JI€MEHTBI 0 but6mmorexa [IOK
KBAHTOBOM ONTHKH 13.03.2024 | https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcona. OTBITHI
46 Pesepdopna o paccessHUIO 0-9acTHIT 0 bubnmorexa LOK
p@op P ' 14.03.2024 = https://m.edsoo.ru/ff0d091a
[MnanerapHas MoJenb aTomMa
bubnunorexa LIOK
4 Hocrynarer bopa 0 20.03.2024  https://m.edsoo.ru/ff0dOafa
48 Wznyyenue u normiormieHne GOTOHOB 0 bubnuorexa [IOK
IIPU [IEPEXO/IE ATOMA C OJJTHOTO 21.03.2024  https://m.edsoo.ru/ff0dOafa
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YPOBHS HEPTUHU Ha APyrou. Buibl
CIIEKTPOB

49

BousiHoBBIE CBOMCTBa yacTull. BosHbI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CriOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

03.04.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpenenenuro
COCTaBa paJUOAKTHUBHOI'O U3JTYUCHUA

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['amma-usiydenue

OHeprus cBA3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. S nepHbiin
peakrop. [Ipo0iemMbl, mepCHeKTHBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
SHEPIreTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTob! HaOIOIeHUS U
PETUCTPALIMU HIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoJehcTBUI. ENUHCTBO
(Gu3n4ecKoil KapTHUHBI MUPa»

04.04.2024

10.04.2024

11.04.2024

17.04.2024

18.04.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 38é3nnoro He6a. Co3Besnus,
SIPKUE 3BE3IbI, IJIAHETHI, KX BHIUMOE
newxenne. CoaHeyHast cucremMa

24.04.2024

56

57

Connne. ConHedHas aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
nocJye0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIE
MIPECTABJICHHS O IPOUCXOKIACHUH U
sBostonny ConHIa U 3BE31

25.04.2024

29.04.2024

58

59

60

61

Muineunsiii [1yTe — Hamma ['anaktuka.
[Tonoxenue u aBmxenue ConHia B
lNanmakrtuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX FAIAKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydeHue.
MeTtaranakTuka

HCpCH_ICHHLIC HpO6HeMLI ACTPOHOMUHU

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

30.04.2024

03.05.2024

04.05.2024

06.05.2024

62

O6o06matomuii ypok. Pois ¢husuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NesTeTbHOCTH
YeJI0BeKa

07.05.2024

45




63

O6o6marmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOW KapTUHE MHUpa

13.05.2024

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(OopMUPOBAHUY MPECTABICHHIA O
(u3nUecKoil KapTHHE MUpa

14.05.2024

65

66

IIpomexxyTouHas arrectauus

Pe3zepBHbIil ypok. MarHutHoe nosie.
DJNIEKTpOMarHuTHask UHIYKIUS

20.05.2024

21.05.2024

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIbHOCTH

22.05.2024

68

Pesepnsniit ypok. KBantoBas ¢usuka.
DneMEeHThl aCTPOHOMUU U
acTpopU3UKHI

23.05.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

46



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» ®usuka, 10 xmacc/ Msaxumes I'.f., byxoBuer b.b., Corckuit H.H. mox penakmueit
ITapdentbeBoit H.A., AkiimonepHoe o0miectBo «M3aatenberBo «IIpocBenienmey
e ®Ousuka, 11 xmace/ Mskumes ['.JI., Byxosuer b.b., Uapyrun B.M. mon pemakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenuey
1. Jumaxtuyeckue marepuansl @msuka 11 kmacc / A.E.Mapon, E.A.Mapon. — M.:
WznatenberBo «podar, 2019.
2. TemaTuyeckne KOHTPOJIBHBIE U CaMOCTOSITENIbHBIE Pa0oThl 1o ¢usuke 11 kmacc /
O.U.TI'pomueBa. — M.: U3narenbctBO «OK3amen», 2019r.
3.3ananus obpazoBarenbHOro nmoprana Pemry EI'D
4. COOpHHUK 3aJlaHUi U CaMOCTOSTENBHBIX padoT « dusuka 10», JI.A. Kupuk, FO.W./Juk-
M.: Unekca 2019r
METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA
1. I'.fI.Msaxumes, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdenrbeBoii, @usuka. 10
kJ1acc. ba3oBhlil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM npuiiockeHuem). — M.: [Ipocsemenue, 2017.
2. I'.SI.Mskumes, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdhenrseBoii, ®usnka.
11 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C JIEKTPOHHBIM mpuiioxenuem). — M.: [IpocBemienue,
2017.
3. Hupaktuueckue marepuansl Puszmka 11 kmacc / A.E.Mapon, E.A.Mapon. M.:
NznarensctBO «/Ipodar, 2014.
4. TemaTwdeckne KOHTPOJIBbHBIE M CAMOCTOATEIbHBIC paboThl mo ¢usuke 11 kmacc /
O.U.I'pomuieBa. M.: U3narenbctBo «OK3aMen», 2012 T.
5. 3apanus obpaszoBarenbHoro noprana Pemry EI'D
6. COOpHUK 3aJlaHU U CaMOCTOSITeNIbHBIX paboT « dusuka 10», JI.A. Kupuk, 10.1.[luk-
M.: Unexkca 2012r
HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCbBI CETU UHTEPHET
1. Aanmanuu pusnueckux o0bekToB. http://physics.nad.ru/
2. KuBas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
3. Vpoku dusuku ¢ ucrnons3oBanrem Mutepuera. http://www.phizinter.chat.ru/
4. ®usuka ru. http://www.fizika.ru/
5. ®usuka: KoJUIeKIus onbIToB. hitp://experiment.edu.ru/
6.du3nka: 37eKTpOHHAs KOJUIeKIHs onbiToB. http://www.school.edu.ru/projects/physicexp
7. POUI https://resh.edu.ru/

8. Enmnas komnmekius 1u@poBBIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum nocryma:
http://school- collection.edu.ru
9.Enunas KOJIEKIUA UPPOBBIX 00pazoBaTeIbHbIX

pecypcos.http://schoolcollection.edu.ru/catalog/
10. Uurepuet ypok. http://interneturok.ru/ru/school
11. T'azeta «1 ceHtss6psi» marepuansl o Gusuke. http://archive.lseptember.ru
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