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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpPOBHS Ha YpPOBHE CpEIHEro O0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU W TpeOOBaHUM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOM 00Opa3oBaTeNbHON MporpaMmsbl, mnpenacraBieHHbIXx B PI'OC
COO, a Takxe ¢ yderoM (enepanbHO padoyel NpOrpaMmbl BOCIHUTAHHS H
KOHIIETIIMK TIpernojiaBanus yuyeOHoro npeamera «duszmka» B 00pazoBaTenbHbIX
OpraHU3aAUAX Poccuiickoi denepauuy, peaTU3YIOIIUX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl MO (pU3MKE HampaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mwupa oOydaromuxcs 10-11 xkmaccoB mpu
oOydeHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3yjibTaTam
oOy4eHMs, a TakK€ YUYUTHIBAET HEOOXOAMMOCTb pEANHM3aLUU MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMH YYeOHbIMU mpeaMmeTamu. B Heil
OIIPE/IEIISAIOTCA OCHOBHBIE LIEJIM M3yueHUs (U3MKU HAa YPOBHE CPEJHET0 OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaTbl OCBOCHUsSI Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeAMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (hu3mKe BKIOYAET:

. IJIaHUPYEMbIE PE3ybTaThl OCBOEHHUSI Kypca (u3uku Ha 0a30BOM
YpPOBHE, BTOM YHUCIIE IPEIMETHBIE PE3YJITAThI IO r0JIaM O0yUYEHUS;

e coJepxkaHue yueoHoro npeamera «Dusnkay mo rogamM oOydeHUsI.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyINas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIKombHbIN Kypc GU3UKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHUN, H3y4yaeMbIX XUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueit u actpoHomuen. lcnonb3oBaHME W AKTUBHOE
MpUMEHEHnEe (PU3MYECKUX 3HAHMM  ONpefeNnseT Xapakrep W pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTE€pUAlOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHX.
N3ydyenne ¢(u3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (OpMHUpPOBAHUE YMEHHUI MNPUMEHSThH
HAy4YHbI METO]I TO3HAHUS NP BHIMIOJHEHUU UMHU YUYE€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca ¢usuku IS YpOBHSI CpEIHEro o0OIero oOpa3oBaHUs
MOJIOKEH Ps WAEH, KOTOpPhIE MOXHO paccMarpuBaTh KaK MPHUHLMIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTHYECKHU
3aBEIICHHBIM, OH COJIEPKUT MaTepuall U3 BCEX paslesoB (DU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepual Kypca (HU3UMKH
oObeuHEeH BOKpYr dusnueckux Teopuil. Bemymmum B Kypce sBisieTcs
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. Ee peanuzanusi mpearosiaraeT HUCHOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOW HAyKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTMEM OOIIEeCTBa, a TaKkKe C  MHPOBO33PEHUECKHMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIEMaMHU.

Hoess npuxnaonoit  uanpasnennocmu. Kypc @usuku npenmnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEIICTBOM BBEACHHUS DJIEMEHTOB
cColepKaHUs, TIOCBSIICHHBIX OSKOJOTHMYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po06IeM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M SKOJIOTUYECKON 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYype MOCTpOeHHS (U3HUECKOM TEOpHH, poiii (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHCAHHWS ECTCCTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucTeMHO-eSITENPHOCTHBIN TIOJIXO0/ B Kypce (PU3WMKH peamu3yeTcs Mpexiie
BCEr0 3a CYET OpraHU3alMH DKCIICPUMEHTATBHOU ACATEIHPHOCTH OOYYaFOIIMXCA.
Jlns  6a3oBoro ypoBHS Kypca (PU3MKM — OTO UCIOJIb30BAaHUE CHUCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMHA CIMCOK YYCHHUYECKUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOIUMBIX IS KOHTPOJS M  OICHKH, OCYIISCTBISCTCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOumHera ¢usuku. Ilpum d3ToM  oOecrieunBaeTCs  OBJIAJICHHUE
0oOyJaronMMUCs yMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 IPOBEPKE
IIPEIOKCHHBIX THITOTES.

bonbioe BHUMaHWE YACISICTCS PEIICHUIO PACUYCTHBIX M KaYeCTBEHHBIX
3amau. [Ipu »TOM JUIsi pacyeTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3a/ladé C SBHO
3aIaHHOMN (PU3UIECKON MOJIEIBIO, TIO3BOJISIONINE PUMEHSITh H3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHMs Ha
0o0OBsCHEHHE MpOTEeKaHUsl (U3MYECKUX SIBICHUM M MPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrouue BbIOOpa (PU3MYECKON MOJENu Il CUTyallud HpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY OO€CIEUeHUI0 Y4YeOHOro Ipolecca 0a30BBI YpPOBEHb Kypca
(bU3UKK Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHusl IOKEH U3y4aThCsl B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3HKK WIH B YCIOBUSX HHTEIPUPOBAHHOTO KaOHWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro NHKiIa. B kaOuHeTe (QU3MKH MOIKHO OBITH
HEO0XO0JIMMOEe JabopaTopHOEe OOOpYJOBaHWE JJisl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YIYCHHUECKUX MPAKTHUIECKUX paboT M TEMOHCTPAIMOHHOE
o6opyoBaHUE.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (QOpPMUpPYETCS B COOTBETCTBUU C
OPUHLKIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U 00ECHEUYMBAET IMOCTAHOBKY
MEPEYUCICHHBIX B TMpOorpaMMe MO (PHU3MKE KIIOUEBBIX JAEMOHCTpPAlUN IS
WCCIICIOBAHMSI  M3y4YaeMbIX  SBJICHMA ¥  TPOIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 000pyJOBaHHE JJsi YYEHMUYECKHUX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacyere
OJTHOTO KOMILJIEKTa Ha JABYX oOyuaroumxcsa. Temarnyeckue KOMILUIEKTHI
71a00paTOpHOTO O00O0PYAOBAaHUSA JOJDKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
WCIOJIb30BaHUN AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, & TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE LIU(PPOBBIX J1a0OpaTOpHUil.

OCHOBHBIMM LIEJIAMH U3y4Y€HUsI (PU3UKH B 0011I€M 00pa30BaHUM SIBISIIOTCA:

. dbopMupoBaHrE WHTEpeca M CTPEMIICHHS OOYYarOMIMXCs K HAYYHOMY
W3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HHTEJUIEKTYaIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTE;

. pa3BUTHE TPEACTABICHUM O HAy4yHOM METOAE TO3HAHUS U
(dbopMHpOBaHKE NCCIEAOBATEIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa WU3Y4YEHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKU;

. dbopMmupoBaHUe YMEHHA OOBSCHATH SBIEHUS C HCIOJIH30BAHUEM
bu3rUecKrX 3HAaHUI M HAYYHBIX JOKA3aTeIbCTB;

. dbopMupoBaHUE TIPEACTABICHUNA O PO (DUBHUKHU JJIST Pa3BUTHS APYTHX

€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.
JlocTrkeHne STUX Liene 00ecreuynBaeTCsl pelieHrneM CISAYIONINX 3a1ad B
polriecce U3y4eHus Kypca pU3NKy Ha ypOBHE CPEAHET0 00111ero 00pa3oBaHus:



. npuoOpeTeHrue  CUCTeMbl 3HaHMM 00  oOmmX  (QU3UUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUSAX, BKIIOYAs MEXAHHUKY, MOJIEKYJSIPHYIO
buU3HKY, STEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIIEMEHTHI acTpODU3UKH;

. dbopMHUpOBaHUE YMEHHM TMPUMEHSATh TEOPETUUYECKUE 3HAHUA A
00BbsCHEHUsS] (PU3NYECKUX SIBIICHUW B MPUPOJAE U JJIA MPUHATUS MPAKTUYECKUX
pPELIEHN B TOBCEAHEBHOW )KU3HU,

. OCBOCHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 3aad C SBHO 3aJaHHOU
bu3ngecKoil MOIeNbI0, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSTEIHFHOE CO3TaHUC
busnyueckoil MojIeNn, aJIeKBaTHON yCIIOBUSAM 3a/a4u;

. noHUMaHue (HU3MYECKUX OCHOB U MPUHIIUIOB JEUCTBHUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUUYECKHX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIONTYIO CPEAY;

e OBJIAQJICHUE METOJAMHU CAaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TPOBEACHUS
(GU3MYEeCKNX OKCIEPUMEHTOB, aHalW3a W HHTEpPHpETaruy  WHGOPMAIHH,
oTpeeeHHs TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

. CO3JaHMe  YCJOBHM Uil  pa3BUTUS  YMEHHMM  IPOEKTHO-
UCCJIeI0BATEILCKOM, TBOPUECKON JIEATETLHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EIIO), B
11 knacce — 68 yacos (2 yaca B HEJIEIO).

B ydeOHOM mulaHe BeuyepHEW CMEHHOW IIKOJIbI HAa HW3y4YeHUEe (UBUKHU
(6a30BBINl YPOBEHB) HAa yPOBHE CpEIHEro oOImiero oopasoBanus oTBoautcs 204
gaca: B 10 kiacce — 68 dacoB (2 yaca B Heneno), B 11 kmacce — 68 gacos (2 yaca B
Henenro), B 12 kimacce — 68 wacos (2 9aca B HeZleo).

[Ipennaraemeiii B mporpamMme 1o ¢GuU3NKE TEpedeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MPOBEACHHUS JabOpaTOPHBIX pabOT W OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOCHHOCTEH 00yYaromuXCs.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®dusrka — Hayka o mpupone. HaydHble METOIBI IO3HAHUS OKPYKarOLIEro
mupa. Ponp dSkcnepuMeHTa M TEOpUM B IIPOLECCE NO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (pU3HKE.

MonenvpoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUHON KAapTUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UU(QPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema otcuera. Tpaekropusi.

[Tepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX NPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CnoxeHue nepeMenieHui 1 CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJiMHEWHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTH U TMepeMEIICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO TaJIeHUS.

KpuBonuHeintHoe  aBwxkeHue. J[BWKEeHHME  MaTrepuagbHOW  TOYKM 10
OKPYHOCTH C MOCTOSIHHOM MO MOYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHHOE YCKOPEHHE.

TexHuyeckne yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHUE: CIHIOMETP,
JBH>KEHUE CHAPSJOB, LICMTHBIE U PEMEHHBIE TIEpeJavn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALIUS KHHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pekKeHHOM ITPOCTPAHCTRBE.

HabGnronenue aBuxeHuUs: Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXIY IYyTSIMHU, MPOWIECHHBIMH TEIOM 3a
MOCJICIOBATEIIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne nBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurensHOCcTH  [amunes. Ilepseld  3akoH  HbrotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUI1 MAaTEPUATIBHON TOUKHU. TpeTnii 3aKkoH HbroTOHA 11 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buapl Tpenus (mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conmpoTUBIICHUS NPU ABUKECHUU TEJIA B KUJKOCTH WJIU Tase.

[TocTynarensHOE ¥ BpalaTeabHOE JBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. Ilimedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHn4eckrue yCTpOWCTBA U TMPAKTUYECKOEC NPUMEHEHHE: NOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHEpIUK.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HegsecomocTe. Bec Tena npu yCKOPEHHOM ITOIbEME U TTAICHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHHUS.

VY ciioBus paBHOBECHS TBEPAOTO TeJia. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmsvie padbomul

N3yuenue ABM>xeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3SHUKAIOIIMX B MPY>KUHE U
pEe3MHOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnepoBanne ycimoBHMI PaBHOBECHS TBEPAOTO TENA, HMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

NmMnynbc MatepualibHOM TOYKHM (T€na), CUCTEMbl MaTepPUAIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAaHCHHSI HMITYJbCa.
PeakTuBHOE NBMKEHHE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunernueckass »Hepruss MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUH.

[TorennumanbHas SHEprusl. ITorennumanbHas SHEprus yIpyro
nehopMupoBaHHOW  TpykuHbl.  [loTeHIManbHas  dHEpPrust Tela  BOIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHnuanpHple W HENMOTEHIHaIbHble  cuibl.  CBsI3b  pabOTHI
HENOTCHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXpPAHEHUS MEXAHUYECKOW SHEPTHH.

Yapyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE ITPUMEHEHHUE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, NBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIUATLHOM YHEPTHUU B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomuwl

N3ydenne abCOMIOTHO HEYNPYTOro yjaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTUU
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi Gu3uKa U TEPMOJANHAMHUKA
Tema 1. Ocnosvt moneKynapHo-KuHemudeckoil meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aUMOJICMCTBUS YaCTHUIl BelecTBa. MOJENIu CTPOCHUs Ta30B, XKUIKOCTEHW H
TBEPJIbIX TeJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pazmepsl MosiekyJl. KonnuectBo BemecTBa. [locTtositHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana temnepartyp
Llenscus.



Mopgens  upeasibHoro raza. (OCHOBHOE YypaBHEHHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HACaIbHOrO raza. AOCOJIOTHas TemIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPrUM TEIJIOBOTO ABWKEHMS dvactull rasa. [llkana
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanenpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHUE H30IMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpONCTBA W NPAKTHUUECKOE TPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JTMCKPETHOE CTPOCHUE BENIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHUUYECKUX COCTUHEHUH.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKCHHUS.

Mogens onbita [lTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WILTIOCTPUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHHUS UCAIBHOTO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomuwl

OrnpeneneHue Macchbl BO31yXa B KIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUU
o0beMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXTY NTapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocrosvl mepmoounamurku

TepmonnHamuueckass cucrema. BHYTpeHHssT dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U CIIOCOOBI ee u3MeHeHus. KonmdecTBo TemioTel U padoTta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza. Buuael  Temonepegavu:
TEIJTIONPOBOIHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonuuecTBo TemIoTsl mpu Teruionepeaaye.

[Tonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mMepBOro 3akoHa TEPMOJUHAMUKH K H3ompoleccam. ['padudeckas
WHTEpIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoleccoB B TPUPOJIE.

TennoBbie MamMHbL. [IpUHIUITBI AEHCTBUS TETIJIOBBIX MAIIIKH.
[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MainHaX. KoadduimeHt moae3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo U ero kodpUIMEHT MOJIE3HOTOo
JENUCTBUA. DKOJIOTUUECKHUE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHuyecknue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUH PAOOTHI: BHUICT
npoOku u3 OyTBUIKM TOJ JECUCTBHUEM CXKATOTO BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TPYOKE IMyTeM TpeHHsI (BUICOAEMOHCTPAIINS).

N3meHeHne BHYTpEeHHEN SHEPTUU (TeMIepaTyphl) Tella IpH Terlonepeaaye.

OneiT 1O aanabaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, n1abopamopHie pabomawl

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Aecpecamnbvie cocmosanus eeuecmea. Dazoewvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwlid map. YjenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KATICHUS OT JIaBJICHUS.

TBepnoe Teno. Kpucraminueckue u aMopHbie Tena. AHU3OTPOIUS CBONCTB
kpuctaimioB. Kuakue kpuctaibl. CoBpemMeHHble MaTepuanbl. [lnaBieHue wu
KpucTayuu3aius. Y aeibHas Teriora miasieHus. Cyonumanus.

YpaBHeHUE TEIJIOBOro OajaHca.

TexHuyeckue yCTpONCTBA W NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOIYUYECHHsS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMYECKOTO BEIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO31YXaA.

Pa3nes 4. DiieKTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzanus Tel. OJNEKTpUYecKud 3apsa. JlBa Bua 3IEKTPUYECKHUX
3apsiioB. [IpOBOMHMKU, IUAJIEKTPUKKA U TOJYTPOBOJHHUKU. 3aKOH COXPaHCHHS
AIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3eKTpUUYECKuil 3apsi.
DnekTpuueckoe nosie. HanpsskeHHOCTh dieKTpuyueckoro noJjs. [puniun



CyNEPHO3ULNN INEKTPUUECKUX MOJEH. JIMHUM HaNnpsy)KEHHOCTH AJIEKTPUYECKOTO
HOJIS.

PaGora cmm  oamekTpocratmyeckoro  moss.  [lorenmuman.  PasHocTh
nmoTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKM B  DJIEKTPOCTATUYECKOM  IIOJIE.
JuaiiekTpudeckast IpOHULAEMOCTb.

OnexktpoeMKocTh. KoHAeHCcaTOp. DIEKTPOEMKOCTh IJIIOCKOr0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHuyeckue yCTpOHMCTBA M IPAKTHYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AJIEKTPOMETpP, DIJEKTPOCTATHUUECKAsl 3allliTa, 3a3eMJIEHHE AJIEKTPONpuOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT  IUIOIIAaH
IJIACTUH, PACCTOSIHUSA MEXKIY HUMU U TUDIIEKTPUIECKON IIPOHUIIAEMOCTH.

OHeprus 3apspKEHHOI0 KOHJIEHCATOopA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 21ekmpuueckuii mok. Toxu é paznuunvix cpeoax

ONEKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMUS SJEKTPUYECKOIO TOKA.
Ncrounnkm Toka. Cuita Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma 15t yyacTKa UETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE CONPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMELIAHHOE COSAMHEHNE ITPOBOJIHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYILIAS CUJIa U BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) aneKTpruuecko nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJNIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpOBOIHUKHY. CobOcTBeHHass W TIpUMECHas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpuyecKnuidi TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOUMALNS. DIEKTPOIIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIM
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: aMIIEpPMETP,
BOJBTMETpP, PEOCTaT, MCTOUYHHKUA TOKA, AJIEKTPOHArpEeBaTEIbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHre CUiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTb CONPOTUBIICHHS [WIMHAPUYECKUX MPOBOJIHUKOB OT JJIUHBI,
IJIOIA TN TTONIEPEYHOTO CEUYCHHS M MaTepuaa.

CmMemaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpssMoe wu3MepeHHe BIEKTPOIBIXKYIIEH cuiibl. KOpOoTKoe 3aMbIKaHuE
rajbBaHUYECKOIO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

W ckpoBoii pa3psia U NpOBOJUMOCTb BO31yXaA.

OIHOCTOPOHHSISI TPOBOJIUMOCTH IHO/IA.

Yyenuueckuii sxcnepumenm, n1abopamopHvie pabomwl

N3ydeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenre 3JIeKTPOJBUKYILEH CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONIPOTUBJICHUSI.

HaoGmronenne amexkTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs €
YYETOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€H € KypcaMHd MaTEeMAaTHKU,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvie nonsmus, CB3aHHBICE C M3YYEHHEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4yHbIN (akT, runore3a, (u3MUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napabona, runepoosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOEC PAaBHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS. MaccCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEU U



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS IJUCCOLMALINS,
rajibBaHHKA.

l'eoepaghus: BaxXHOCTh BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHHE ABMXKCHHUN C HCIIOJB30BAHHEM MEXAHU3MOB,
y4eT TpPEHUS B TEXHUKE, NOAIIMIHUKH, HCIOJb30BAHHE 3aKOHA COXPAHECHHS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYyrue), JABUTATENb BHYTPEHHETO
cropanusi, naposas TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUN
NOJIYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE JIIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puOOPHI,
ANEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KIACC

Pa3zneu 4. DiiekTpoguHAMHUKA

Tema 3. Maznummnoe none. InNeKmMpoMazZHUMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuThl.  B3auMoJelWCTBHE  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnoje. BekTop MarHuTHOM WHAYKUMHU. [IpUHIUI CynepHno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKIUW. KapTuHa JMHUM MarHUTHOMN
WHJIYKIIMU TI0JISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1OJI€ TPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUU
MarHMTHOTO TOJIS JIJIMHHOTO MPsIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre MpOBOJHUKOB C
TOKOM.

Cuiia Amnepa, ee MOlyJib U HallpaBJICHHE.

Cuna Jlopeniia, ee MOIy/Ib U HaIpaBjieHUE. [[BUKEHUE 3apsSyKEHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHOM 1oJjie. PaGota cunsel JlopeHna.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMHA. [IOTOK BEKTOpa MarHUTHOM
WHAYKIAW. OJEKTPOJABMKYIIAs CUJla HHAYKIUU. 3aKOH SJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »siekTpuyueckoe Tmosie. ODJIEKTPOJBMXKYILAs CUJa HHAYKIUUA B
MIPOBOAHUKE, IBMXKYIIIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHuTHOM TOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHHE CAMOMHIYKIMHU. OJEKTPOJIBWXKYILAs  CHUJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA W MNPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHdThl, BJIEKTPOMATHUTHI, SJIEKTPOJBHUIaATE]Ib, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JlvHUM UHIYKIIUX MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBreHME 3IIEKTPOMArHUTHON MHIYKIIUU.

[TpaBuno JleHua.

3aBUCHUMOCTD JJICKTPOJABHMKYIIEH CHUJIBI MHAYKIIMU OT CKOPOCTH M3MEHECHUSA
MAarHMTHOTO MOTOKA.

SIBneHne CAaMOUHAYKIUU.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomuol

N3ydeHne MarHuTHOTO TOJSI KATYIIKH C TOKOM.

HccnenoBanue neMCTBUSI MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON MHAYKIIAHU.

Pa3nes 5. Koste6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHUmMHle Konedanus

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonuueckue konebanus. Ilepuona, yacrora, ammautyaa v ¢asza koseOaHUi.
[IpyXuHHBIA MasTHUK. MareMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Mpu rapMOHUYECKUX KOTICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOrUs MEXAY MEXaHUYECKHUMH H
ANEKTPOMATHUTHBIMU KoyieOaHussMu. Popmyna TomcoHa. 3aKkOH COXpaHEHHUS
SHEPTUHU B UJC€ATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusX. BrIHyXI€HHbIE MEXaHUUECKUE
Kosiebanus. Pesonanc. BeiHyX/1€HHBIE 3JIEeKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JCUCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa U
HaIpPsHKEHUS.

Tpanrcpopmarop. [IponsBoacTBo, mepenavya u MoTpeOICHUE IIEKTPUUECKON
SHEPIrUur. DKOJIOTHYECKUE PUCKU NPH MPOU3BOACTBE AEKTposHepruu. KynpTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IMPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre nmapaMeTpoB KoJeOaTeNbHOM CUCTEMBI (MPYXUHHBIMA WA
MaTeMaTUYECKUI MAsSTHHK).



HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE IIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSIKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATEIBHOM COEAUHEHHHM PE3UCTOPA, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUM 3JIEKTPOTepEIauu.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEPHOJIa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre MEPEMEHHOIO TOKA B LENM W3 IMOCIEAOBATEIBHO
COEMHEHHBIX KOHIEHCATOPa, KAaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80TTHbI

Mexanuueckue BOJIHBI, YyCJIOBHSL pacnpoctpaneHud. l[lepuon. CxopocTh
pacrpocTpaHeHuss W JJjuHa BOJIHBL [lomepednble W MPOAOJBHBIC BOJIHBI.
WNurtepdepenus u nuPppakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS WU3JIYyUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MpeJIOMJICHUE, TOJspu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€eKTPOMAarHUTHBIX BOJH. [IpuMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTBI paguOCBs3U U TeleBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasi JIWAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauoNPUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Kone0mroieecst T€J10 Kak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOGmronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U
4acTOTOM KOJIeOaHUI.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX — BOJIH: OTpa)KEHUE,
pesioMJIeHUE, Mospu3anus, Audpaxius, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsAMonuMHENHOE pacnpoCTpaHEHHE CBETa B
OZHOpOIHOM cpene. JIyd cBera. ToueuHbIli ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaJle.

[IpenomieHue cBeTa. 3aKOHBI NPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CroxHblIi coctaB Oesnoro cBera. L[Ber.

ColOuparomie ¥ paccewBarolmue JUH3bl. ToHKas JuH3a. DOKyCHOE
paccTOsIHUE M ONTHYecKas Cuila TOHKOW JMH3bL. IlocTpoeHne u300pakeHui B
coOMparolMX U paccerBaOIIUX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIMYEHHUE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. Wurtepdepennuss cBeta. KorepeHTHblE HMCTOYHHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHUHMMYMOB B HWHTep(EpEHUMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakimoHHas pemieTka. YcioBuUe HaOM0ACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HHUM MOHOXPOMATHYECKOr0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpoOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, TPOEKIIMOHHBINA armapaT, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTtuyeckue mpruoOOpBHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Ha0mronenue natepdepeHinm cpera.

Hab6mronenune nudpakmuu ceeta.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ TOMOIIbIO TPU3MBI.

[Tonyyenue cekTpa ¢ MOMOMIbIO AUPPAKINOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsi



N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

12 KIIACC

Pa3nen 6. OcHOBBI crieMAIbLHON TEOPUHM OTHOCUTEIBLHOCTH

['paHnIBl  IPUMEHUMOCTH  KJlaccHyeckod — MexaHuku.  lloctynatsl
CIIEIMAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITENHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHM M COKpAICHUE
JUTUHBI.

OHEPrysi U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs13b Macchl € DHEPrUEH U UMILYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPTHS
TIOKOSI.

Pa3znen /. KBantoBas pusznka

Tema 1. Dnemenmovt K6aHMOGOI ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dboTorddexra. YpaBHenue IDiiHmTeHa s Gotoaddexra. «KpacHas rpanuna»
dboTorddexra.

JHaBnenne cBera. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa U NMPAKTUYECKOE NMPUMEHEHHE: (POTORIEMEHT,
(doTogaTUMK, cCoTHEUHAas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHelHETO GoToddexTa.

CBeToauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. M3nydeHue U 1oryouieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHA J3HEPruuM Ha Apyrou. Bumsl
criekTpoB. CIIEKTp ypOBHEU SHEPTUM aTOMa BOJAOPO/IA.

BousiHOoBBIE cBOViCcTBa yacTul. Bonnel ne bpounsa. KopnyckynsspHo-BoIHOBOM
Iy alu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

HaGmroienne TMHeM4aToro cekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pe3epdopma mo  ompepeneHdro  cocTaBa
paauoakTuBHOTO u3nydyeHus. CBoictBa anbda-, Oera-, TaMMma-U3ITyUYCHUS.
BimsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHAa M HelTpoHa. HyknonHas mopens sapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4yeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3U HYKJIOHOB B sifipe. Saepubie cuibl. Jlepext macchl siapa.

Snepnseie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosiaepusiii cunte3. [IpoOGiaeMbl W MEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. JKOJIOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKHU.

DnieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanre TpEeKOB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS aCTpOHOMUU. [IpuKiIagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMUM.

Bun 3Be3mgHoro Heba. Co3Be3mus, SpKHE 3BE3Mbl, IUIAHETBI, UX BHUIUMOE
JIBIOKEHHUE.

CoiHeuHas cucreMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHeprum CoJiHIIA U 3BE3I.
3Be3/lbl, UX OCHOBHBIC XApaKTEPUCTHKU. [[narpamma «CHEKTpaJbHBIM KJacC —
CBETUMOCTBY». 3BE€3]Ibl TJIABHOM ITOCJIEJOBATEIHLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]1 TJIABHOM MOCJIEA0BATEIIbHOCTU. BHYTpeHHEE CTpOeHUE



3Be31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOKACHUN W 3Boatounu ConHua u
3BE€3/1. DTaIlbl )KU3HU 3BE3].

Mneunsiii [Tyt — Hama I'anaktuka. [lonoxkenune m aBuwxenue CoyHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UepHbIe IBIPBI B A1pax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa661a. Pazberanue ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepemennsie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmroneHnusi HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
HOPUIIOKEHUH JIs1 OTIpeIeNICHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be311s CEBEPHOIO MOTYIMIAPHUs U IPKUE 3BE3BL.

Hab6monenus B teneckon Jlynsl, ianer, Mieunoro IlyTu.

O6o0maromniee NOBTOPEHUE

Ponp Qusuku u acTpOHOMHUM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesTEeIbHOCTU YeOBEKA, pOib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKONU TEOpUU
B (QOpMHUpOBaHMU TMpPEACTABICHUN O (U3NUECKONM KapTUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTAaBICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 11 kiacce ocymecTBIsIieTCs C
Y4ETOM COZEPKATEIbHBIX MEXIPEAMETHBIX CBSA3€M C KypcaMu MAaTEMAaTHKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAyYHOT'O
MO3HAHUS: SIBJICHUWE, HAy4yHbIM (haKT, TUIOTE3a, (U3NUecKas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEYroJbHUKOB,
oTmpeeeHIe MIONIAIN TIIOCKUX PUTyp u 00bema Tell.

bBuonocus: snektpuyeckue SBICHUS B JKMBOW NpUpoOJe, KoJjebaTeabHbIe
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl O00pa30BaHUSl KPUCTAUIMUECKOM pEIIETKH, CHEKTPaIbHBIN
aHanus.



l'eocpagus: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboToCheMKa 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHUM.

Texnonoeus: JNUHUM BJIEKTpONEpenady, TEHEpaTop MEePEeMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIHMOHHAS M€4b, pajap, PaJuoONpPUEMHUK, TEJIEBU30P,
anTeHHa, Tenedon, CBU-medb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune ydeOHOTO Tpeamera «Du3mkKa» Ha YpOBHE CpEAHETO OOIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTh JOCTHIKCHHE CIICTYIOIINX
JUYIHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS yueOHOTo npeameta «Dusnkay MOIKHbBI
OTpa)xkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYarOHIMXCS PYKOBOJCTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIlEeCTBA, PACHIUPEHUE >KU3HEHHOTO
OMBITA U OMbBITA JEATEIBHOCTH B MPOLECCE Pealn3allii OCHOBHBIX HAalpaBJICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh IPAXKTAHCKOU MO3UIIUU 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHUCTHYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTM COBMECTHYIO HEATEIBHOCTh B MHTEpPECAX I'Pa)kKAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTaMHU B COOTBETCTBUH C
uX QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOU 1€ TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOM rpaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA,;

[IEHHOCTHOE OTHOILIEHUE K TOCY/IApCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM
POCCHICKHX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U I[EHHOCTH, B TOM YHCJIC B
JNEATENBHOCTH YUYEHOIO;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs] SCTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero Gu3nyeckoil Hayke;



5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K pa3InuHbIM cdepaM NpodeccHoHaTbHON NeSITeIbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoQeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TJI00AIBHOTO
XapakTepa KOJOTUYECKUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTRA;

pacuIMpeHrue OmbITa JEATEBHOCTH SKOJOTMYECKOM HaIMpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUI M0 PU3UKE;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YyHOU JeSITeJbHOCTH, TOTOBHOCTH B MPOILIECCE
m3ydyeHus:  (QUBUKH ~ OCYLIECTBIATH MPOEKTHYIDO W HCCIEIOBATEIBCKYIO
NEeATEeIbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS
ba3oBble Jioruueckue AeMcTBUA:
CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
OTIPENICIIATh MEIH JIeITSIBHOCTH, 3aJaBaTh MapaMeTpPhl U KPUTESPUU HX
JIOCTHIKEHHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHUBOPEUHS B  pacCMaTpUBAEMBbIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI C YYETOM aHaJIM3a WMEIOIIMXCS
MaTepHaTbHBIX ¥ HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHMBATh COOTBETCTBHE PE3YIHLTATOB
IEJISIM, OIICHUBATh PUCKH TTOCTICICTBUI IEITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHITIOJIHATH PabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYAJIILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
ba3oBble ucciiegoBaTe/IbCKHe JelCTBHA.
BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMU MMOHATUSAMH U METOJIaMU
(puznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JEATEIHHOCTH
B 00ylacT (pU3MKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOHUCKY
METOJIOB pelIeHUsl 3a/ad (PU3UYECKOTO COJAEpIKAHUs, MPUMEHEHHUIO PA3ITHUHBIX
METO/I0B MTO3HAHUS;

BIAJCTh BHUJAAMH JEATEIHLHOCTH II0 IIOJIYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEpIpETaliy, MNpeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3IMYHBIX y4EeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU YUEOHBIX ITPOCKTOB B 00IacTH (PU3UKH;

BBISIBIIATh TNPUYUHHO-CIICJCTBEHHBIE CBS3M U aKTyaJu3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pEeIICHHUs, HaXOIUTh apryMEeHThl AJi1 J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS,

aHAMM3UPOBATh TIOJYYCHHBIC B XOJI€ pEHICHUS 3a7adud  Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MECHECHHUE B HOBBIX
YCJIOBUSX;

CTaBUTh W (opMyIHMpoBaTh COOCTBEHHBIE 3a/Jadyd B O00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHKCIIE TIPU U3YyUYEHUU (HDUBUKH;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCHUTh 3HAaHHUSA 10 (QU3NKE B MPAKTHUECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHMUS;

CTaBUTH IPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJyYEeHHs] MH(pOpMaUuu (HU3UIECKOTO COJEPIKAHUS W3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBIATH IOWCK, aHaJIU3,
CUCTEMATH3AIMI0 U WHTEPHpETalui0 HHPOpPMAIMK Pa3TUYHBIX BUIOB U (HOpM
MIpEeICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITUH;

WCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3alMOHHBIX
3a1a9 ¢ COOJIOJICHHMEM TpeOOBAaHWM SPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTHCHBI, pECypcocOepeXeHUs, TMPaBOBBIX H  JTHYCCKHUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEPKaHMS B Pa3IU4YHbIX (opmaTax c
y4eTOM Ha3zHa4YeHUs MHPOPMAIIUU U EJIEBOM ayAUTOPUH, BEIOMpAst ONTUMAIIbHYIO
dbopMy Tpe/IcTaBICHUS U BU3yaJIU3aIiH.

KoMmyHMKaTHBHBIE YHHBeEpCAJIbHbIe YUeOHbIe 1eliCTBUA:
OCYUIECTBJISATh OOIIEHHE Ha ypokax GU3MKA UM BO  BHE-ypOUHOU
NEeSTENbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA KOH(IMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIMKTHI;

pPa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJB30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUH C y4yeTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 4jieHa KOJUIEKTUBA;

OPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIIbHOCTH, OPraHHU30BBIBaTh H
KOOPAVUHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTABIIATh IUIAH JIEHCTBUH,
pacnpenenarTb poJd C y4eTOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaTbl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKJOr0 YYACTHHKAa KOMAaHIbl B
001U pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C I[O3ULIUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAaUUMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE JeiicCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JACSITCIBHOCTH B 00JACTH
GU3NKK W aCTPOHOMHUH, BBIABISATH NPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSATEIILHO COCTABJIATh IJIAH PEIICHUS PAcCYCTHBIX W KaYeCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTHUECKOW paOOTHI ¢ YIETOM MMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pactMpsITh paMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JienaThb OCO3HAaHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a peIIcHME;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

crioco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMM B 00JIacTu
(U3HKH, TOCTOSHHO MOBHIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHUTYyaIlUsIM, BHOCUTHb KOPPEKTHUBHI B JICSITCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICJISIM;

BIAJCTh HAaBBIKAMH  [IO3HABATEILHOW  pediekcur Kak  OCO3HAHUSA
COBEpIIIAGMBIX JICUCTBHUH M MBICIUTEIBHBIX IPOIECCOB, WX PE3yJIbTaTOB H
OCHOBaHUM;



WCITIOJIB30BATh TIPUEMbI pedICKCHH NJIsi OIEHKHU CHUTYaIlid, BEIOOpA BEPHOTO
pelIeHHUS;

YMETh OIEHWBATh PUCKH M CBOCBPEMEHHO NMPHHUMATh PEIICHHS IO WX
CHUKEHUIO;

NpUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3ybTaToB
NEeSTEIBHOCTH;

MPUHUMATH Ce0sl, MTOHUMAas CBOM HEJAOCTATKH M IOCTOMHCTBA,

OpPUHUMATh MOTHBBI W apryMEHTHl APYrMX IMpH aHaIu3e pe3ybTaToB
NEeSITEBHOCTH;

MIPU3HABATh CBOE MIPABO M MPABO JAPYTHUX HA OMTUOKH.

B nponecce noCcTHKEHMSI JTMUHOCTHBIX PE3YIbTATOB OCBOCHUS MPOrPAMMBI
no ¢usuke s YpOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYaromuxcs
COBEpUIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJIEKT, MIpEAnoararonmii
c(OPMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOUIET0 CLIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAJIBHOE
COCTOSIHHE, BUJCTh HAIIPABICHUS PA3BUTHA COOCTBEHHOM AMOLIMOHAIBHOU chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTb 3a CBO€ TIIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThC K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAIOIICH CTPEMJICHUE K TOCTIKCHHIO TSN U
yCriexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJS M3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOUYAIOIIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHHUSA, CHOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kJiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy OOYUAIOITUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3UKH B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IESITEITbHOCTH JIIOJIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (DU3UUECKUX MOJCIICH:
MaTepualibHas TOYKa, HHEPIMAJIbHAs CUCTeMa OTcUeTa, aOCOIFOTHO TBEPAOE TEO,
UJICAIbHBIN T'a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUECUYHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NIECKUX 3a]1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATHL WX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOECHHUSI BEIIECTBA U
AJIEKTPOJAVMHAMMUKHM:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEHHOE
JBIDKCHUE, CBOOOJHOE TMMaJICHUE TeJ, JBW)XEHHE II0 OKPY)XKHOCTH, HHEPIIHS,
B3auMoIecTBUE Tel, Auddy3us, OPOYHOBCKOE ABMKEHUE, CTPOCHUE >KHIKOCTEH
Y TBEPJBIX TEJI, I3BMEHECHHE 00BheMa TeJl IPH HarpeBaHUU (OXJIAXKICHUH ), TETNIOBOEC
paBHOBECHE, HUCHApPEHHUE, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3alus, KUIICHUE,
BJI&JKHOCTBH BO3]1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 Harpe€BaHUU B 3aKPBHITOM
COCyZEe, CBSI3b MEXKAY DapaMeTpaMd COCTOSIHHSI Tra3a B  HM3OIPOIECCax,
3JIEKTPU3alMs TEJ, B3AUMOJICHCTBUE 3aPs/IOB;

OMKCHIBATh MEXAHWYECKOE NBWKCHHE, HCTONb3YysS (U3MUCCKHE BEITUYHHBL:
KOOpJIMHATa, IyTh, NEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€JIa, KHHETUYECKAsl SHEPTHs, NOTCHIHUAIbHAS SHEPIUsA, MEXaHW4YECKas
paboTa, MexaHWYecKas MOIIHOCTh, IPU OIHUCAHUU IIPABWJIBHO TPAKTOBATh
(GUBUYECKUIT CMBICT KCHOJIB3YEMbIX BEIUYUH, WX OOO3HAYEHUS U €IAUHUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE aHHYI0 (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU;

OIKCBHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMS,
UCIIONB3YS (U3WUYECKUE BEIMYHMHBI: JIaBIICHHE Tasza, TeMIIeparypa, CpeIHss
KUHETUYECKAs! DHEPTUSl XaOTHUYECKOTO JIBMIKEHUS MOJICKYJI, CPEIHEKBAApATAYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsISI DHEprusi, paboTa rasa,
KO3(QGUIIMEHT TO0JIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENS, MPU ONUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJB3YEeMbIX BEJIWYWH, UX
0003HAUCHUS © CAWHUIIBI, HAXOJUTh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJTMUUHAM;

ONUCHIBATh N3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3UUECKUE BETUYUHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTh MOJIsSI, TOTEHIINAJ, PA3HOCTh MOTEHIIUAJIOB;
IpU ONHCAHWM TIPABHJIBHO TPAKTOBAaTh (DU3WUYSCKUH CMBICI HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUCHUS W EIUHMUIIBI; yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINC
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMH BETUUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECChl U SIBJICHUS, UCIOb3Ys (U3UUYECKUE
3aKOHBI W MIPUHIMNEL: 3aKOH BceMupHOTo TsroteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPaHEHUs MEXAHWYECKOM OHEPrMH, 3aKOH COXPAaHEHUs WMITYJIbCa,
MPUHIUIT CYNEPIO3ULIUNA CWJI, NPUHLUWUI PAaBHONPABUS HWHEPUHAIBHBIX CHCTEM
OTCYETAa, MOJICKYJISPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON SHEPrUU TEIJIOBOTO IBUXKEHUS MOJIEKYJ C
aOCOIIOTHON TeMImepaTypou, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH KyrnoHa, mpu 3TOM pa3nuvaTh CIOBECHYHO



(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIb,
00J1acTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMWIBI JCUCTBUS  MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHs UX O€30MacHOTO HCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (PU3UUYECKHX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpobieMy/3amady W THIOTE3Y YYEOHOTO OKCICPUMEHTA,
co0upaTh YCTaHOBKY W3 MPEVIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYUIECTBJISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh M3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
buKkcHpoBaTh PE3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B
BUJIe Ta0IHIl ¥ TpadUKOB, AETaTh BBIBOBI MO PE3yIbTaTaM UCCIICIOBAHUS;

cobiroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
pamMKax y4eOHOTO SKCHEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U IMPOEKTHOM
JESTEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyIOBaHUS;

pemaTh pacueTHble 3aJayd C SBHO 3aJaHHOW (PU3WYECKOW MOJEINbIO,
UCTIONB3YS (pr3MUecKkne 3aKOHBI U MMPUHIIUITBI, HA OCHOBE aHaN3a yCIIOBUS 3a/1aud
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (U3MUECKUE BEIUYUHBI U (OPMYJIBI,
HEOOXOAMMBIE ISl €€ PEIICHUs, MPOBOJUTH pacueTbl U OLCHUBATh PEATbHOCTH
MOJTy4YE€HHOTO 3HAUYCHUS (PU3HUECKON BEITMYUHBL

pelaTh KaueCTBeHHBIEC 3a]]a4i: BBICTPAUBATh JIOTHUECKH HETIPOTHBOPEUUBYIO
[EMOYKY PACCYXXIACHWA C OMOpPOW Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe SIBJICHNUS,

UCIIONIb30BaTh  MpPH  peIIeHWH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAITMOHHBIE TEXHOJOTUH ISl TIOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIUH
U TpeJICTaBlIeHUa y4eOHOM U Hay4YHO-TNOMYJISIpHONH MH(OpPMAIK, MOJYyUYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyt0 HH(HOPMAIIHIO;

MIPUBOJNTH MPUMEPHI BKJIaJIa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIEr0 MHUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU

Uit obecriedeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHEHUS 370OPOBbS M COOJIOIEHUS HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIEH Cpele;

paboTaTh B TpYIIE C BHINIOJHCHHEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PalbOTy TPYIIIbI, PAMMOHATIBHO PACTIPEACNSITh OOS3aHHOCTH W
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJIEKBATHO OIICHUBATH
BKJIaJl KaXKJIOTO M3 YYACTHUKOB I'PYIIIBI B pEIICHUE pacCMaTpUBAaeMON TPOOIEMBI.

K xonmy oOyuenus B 11-12 kiiacce mpeameTHbIe pe3yibTaThl Ha 6a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpax Pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U E€IMHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (OU3UICCKUX MOJCIICH:
TOYCUYHBIN AJICKTPUICCKUIN 3apsij, JTyd CBETa, TOUYCHUHBI NCTOYHUK CBETA, SiACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU PElIeHUU (PU3HMUECKHUX
3ajay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKHN W KBAaHTOBOW (DM3UKHU: DJICKTPUUIECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIEKTPOMAarHUTHAas WHIYKIWSA, JEWCTBHME MAarHUTHOTO TIOJIsA Ha
IIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, dJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TPSIMOJMHEHHOE PACIpPOCTPAHCHUE CBETA, OTPAXKCHHUE, TMPEITOMIICHHE,
uHTephepeHusa, audpaknus © - TOJApU3AMsa  CBETa, JUCHEPCHS  CBETa,
dboToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOE NaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHeKTpa aromMa BOJOPOJIa, E€CTEeCTBEHHAass M HUCKYCCTBEHHAS

PaaOaKTUBHOCTB;
ONMKCHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U

AIIEKTPOMATHUTHBIE SBJICHHS (IIPOIIECCHI), HUCIONB3YS (PU3NUYECKHE BEIUYUHBI:
ANEKTPUYECKUN 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANPSDKCHHE, DJICKTPHUECKOE
COTIPOTUBIICHUE, PA3HOCTHh MOTEHIIMANIOB, AJCKTPOABIDKYIIAs cuja, paboTa TOKa,
WHAYKIMS MarHATHOTO TMOJs, cuja Awmrepa, cuia JlopeHlia, WHIyKTHBHOCTB
KaTYIIKA, DHEPTUsl DJIEKTPUYECKOTO0 M MArHWTHOTO TOJIieH, MEepUoJ W YacToTa
KonebaHnii B KoJeOaTeNTbHOM KOHTYpE, 3apsAll W Cujla TOKa B MpOIecce
TapMOHUYECKUX DJCKTPOMATHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOSIHHE W
ONTHYECKas CHWJIA JIMH3BI, TIPH ONMHCAHWUU TPABWIIBHO TPAaKTOBaTh (PU3MYCCKUI
CMBICIT HCIIOJb3YEMBbIX BEJIMYWH, WX OOO3HAYEHWUS W CIWHHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYI (U3MYECKYIO) BEJIMYMHY C JIPYTUMU
BEITUYMHAMU;



OMHUCHIBATh M3YyYCHHBIE KBAHTOBBIE SIBIICHUSI W IMPOIECCHI, HCHOJb3YS
¢u3nyueckrue BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUsI U UMIYJIbC (POTOHA, MEPUOJI TIOJIypaciajia, SHEPTHs CBSI3U
aTOMHBIX SIJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATh (U3UYECKUH CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYHHY C JPYTMMH BEITUYMHAMH,
BBIYHCIIATH 3HaU€HUE (PU3NYECKON BEIUUUHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHBI W MPUHLUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCIMHEHUS NPOBOJAHUKOB, 3aKOH Jlkoyms—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHON
WHIYKIIMH, 3aKOH MPSAMOJIMHEHMHOTO PacpoOCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHINTEHHa st (oTodddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MAacCOBOrO 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3inyaTh CIOBECHYIO (hOPMYJIHPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHHMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIIUA MAarHUTHOIO MOJI IIPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh W OINKCHIBATh H300paX]KEHUE, CO3/aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI IO UCCIAEAOBAHUIO (DU3UYECKUX SBICHUM U
IPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: TPU 3TOM
dbopmymupoBath mpobieMy/3amady W THIOTE3y yYeOHOro IKCIECPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEJIOAKEHHOrO0 OOOpYIOBaHUS, MPOBOJIUTH OIbBIT U
bopMyJIMpOBaThH BHIBOBI,

OCYILECTBIISITH MPSMbIE M KOCBEHHBIC MU3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MMOTPEITHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C  HMCIOJIH30BAHUEM
OpSMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, JAeNaTh BHIBOABI IO pe3yJbTaTaM UCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIENOBATEILCKOW W MPOCKTHOM
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHUS;

pemath pacueTHble 3aJa4dl C SBHO 3aJlaHHON (DU3WYECKON MOJEIbIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a1a9u



BBIOMpATh (PU3UYECKYIO MOJENb, BBIACTATh (PU3NYECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOUMBIE IS €€ PEIICHHUs, MPOBOJIUTH PAaCUEeThl U OIICHWBATH PEATHHOCTh
HOJYYESHHOTO 3HAYCHUS (PU3HUECKON BEIUYMHBI;

pelaTh Ka4eCTBEHHBIE 3a7jaui: BEICTPAUBATh JOTMYECKU HEPOTHBOPEUHUBYIO
IETI0UKY pacCyXIEHHI C ONMOpOi Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
bu3ngecKue IBICHUS;

UCIIONIb30BAaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUN IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpeJICTaBIeHUs] Y4eOHON M HAayYHO-TIOMYJISIpHOI HH(pOpMAIMK, TOTYYSHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAaIllUH, NOpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS MX 0€30MacCHOTO MCIOJIBb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(DU3HUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMS MO (M3MKE B TOBCETHEBHOM XU3HU
Uit o0ecrieyeHust 0€30MaCHOCTH MpU OOpaLEHNH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS M COOIOJACHUS HOPM 3KOJIOTUYECKOTO
MIOBEJICHUS B OKpPY’KaIOIlIEH cpelie;

paboTaTh B TpYyIIE C BHIIOJHEHUEM pA3IUYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PAIHMOHATBHO pPACTIPEACTATh OOS3aHHOCTH H
TJIAHUPOBATh JCIATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XIOTO M3 YYACTHUKOB TPYTIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IIJNTAHUPOBAHHE 10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeM nudpoBbIie
Ne n/m P Kontpoabnbie | IpakTuueckue (mpp )
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuoreka [JOK
1.1 ®u3uKa 1 METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kimnemarirka > https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 Arperartsble cocTosiHus BellecTBa. Da3oBbie 5 EH@_I;IOTe;a HO/Kf b
TTepex OB ttps://m.edso00.ru/7f41bf72
Hroro no pazneny 24

Pazgen 4. SJIEKTPOJUHAMUKA



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

Bbu6moreka [JOK

* DexTpoctatia 10 https://m.edsoo.ru/7f41bf72
4.2 [ToCTOSHHBIH dIEKTpUYECKH TOK. TOKHU B 12 E;ISSJ.I;I;T:;Z cL)IrOu/I§f41bf72
Pa3IUYHBIX Cpeliax m. .
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 11O 68

INPOI'PAMME



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

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM un¢pposbIe
Ne n/m P Kontpoabubie | IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTHOe nojue. I1eKTPOMAarHuTHAsS bubnnoreka [JOK
11 22 1 3
WHIYKUHUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 22
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4eCcKHe U 3JIEKTPOMArHUTHBIE bubnuorexa [JOK
2.1 18 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue U dJIeKTPOMarHUTHBIE 10 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Omrika 18 3 https://m.edso0.ru/7f41c97¢
Hroro no paszneny 46
OBHIEE KOJIMYECTBO YACOB I1O 68 4 7

INPOI'PAMME



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

TEMATHYECKOE IINTAHUPOBAHMHE 12 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kounrtpoabnusie | IlpakTHueckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazzen 1. OCHOBBI CIEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH
11 OcCHOBBI ClIeIUANIEHON TEOPUHU 8 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 8
Paznen 2. KBAHTOBAS ®U3UKA
2.1 DneMeHThI KBAaHTOBOW ONTHKHU 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 CrpoeHue atoma 8 bubmmnoreka [JOK
https://m.edsoo.ru/7f41c97c
2.3 AToMHOE s171pO 10 bubmmnoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 30
Paznen 3. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU
3.1 DeMeHTHl aCTPOHOMUH U acTPO(YU3UKH 14 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14
Paznen 4. OBOBLIAIOIEE IOBTOPEHUE
4.1 Ob6o0maroriee MOBTOpEHUE 12 bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 12
PesepBHOE Bpems 4
68 3

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME



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

hOYPO‘IHOE MNJIAHUPOBAHME 10 KJIACC

KoauyecTBO 4acoB

JJIeKTpOHHBIE HH(POBBIE

Ne o0pa3oBaTe/ibHbIe pecypchl

Tema ypoka ) 2
n : | £

%

/ S3 Eaz|

n o B E EE 5

= E 8 =8 |8 &

8 3¢ 28 £ =

Q| = E a X =

Pazgen 1. PU3UKA U METOIbI HAYUYHOI'O ITO3HAHMUA (2 9)

@Du3uKa U MeTOAbI HAYYHOI0 MO3HAHMA (2 1)

1.1
dusrka — Hayka o npupoje. Hayunst bubnunorexa LIOK
1 METOJIbI TIO3HAHMS OKPYXKAIOMEro Mupa| 1 https://m.edsoo.ru/ff0c32e2
Ponp u mecTo dusnku B
N . bubnuoreka IIOK
2 (popMHPOBAIHH COBPEMCHHOI HAYHOH https://m.edsoo.ru/ff0c33e6
KapTUHBI MUPA, B TIPAKTHYECKON
JEATEIBbHOCTH JIOACH
Paznen 2. MEXAHUKA
Kunemaruka (5 4)
2.1
MexaHn4eCcKOe IBUKCHUE. bu6mmoreka [IOK
OTHOCHTENILHOCTh MEXaHUIECKOTO https://m.edso0.ru/ff0c3508
3 nBkeHust. [lepeMernenue, CKopocTs, 1
YCKOpEHHUE
PaBHOMEpHOE MPSIMOTMHEHHOE bubanoreka LIOK
4 newkenne Konrponbnas paGora Ne1| 1 1 https://m.edsoo.ru/ff0c3620
«BxomHasy»
PaBHOyCKOpEeHHOE bu6mnuorexa IIOK
S } 1 https://m.edsoo.ru/ff0c372e
NPSIMOJTUHEHHOE IBUKCHUE
CBoOoiHOE TIaIcHHE. Y CKOPEHNE bubnmorexa [IOK
6 1 https://m.edsoo.ru/ff0c39cc
CBOOOJTHOTO MaICHUS
KpuBosnHeitHOE IBHKEHHE. bubmnorexa [IOK
7 JIBIKEHHE MaTepHaTbHON TOUKH 1 https://m.edsoo.ru/ffOc3ada
110 OKPY>KHOCTH
2.2 | Nunamuka (7 4)
[IpuHIUIT OTHOCUTENBHOCTH Bu6morexa LOK
8 1 https://m.edsoo.ru/ff0c3be8
Tanunes. MuepruaibHble CUCTEMBI
otcuera. ITepsrlif 3akoH HproTOHA
Macca tena. Cuna. [IpuHnyn bubmuoreka LIOK
9 . 1 https://m.edsoo.ru/ffOc3be8
CYIIEpIIO3ULnH cril. BTopoii 3akoH
HerotoHa jy1s MaTepuaibHOM TOUYKHU
Tpetuii 3akoH HeroToHa 114 Bubmmorexa IOK
10 1 https://m.edsoo.ru/ffOc3be8
MaTePHATBHBIX TOYEK
3aKkoH BceMHUpHOTo TaroTenus. Cuia Bubimorexa LOK
https://m.edsoo.ru/ff0c3d00
11 | Toxectn. [lepsas KocMuueckas 1
CKOPOCTh



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akon I'yka. Bec 1 bu6muorexa [IOK
https://m.edsoo.ru/ff0c3e18
Tena
Cuna tpenus. KospduumenT Tpenus. bub6nuorexa LIOK

13

Cuna COINMPOTHUBJICHUA IPHU ABUKCHUU 1

TCJIa B JKHJAKOCTH HUJIN Ira3¢c

https://m.edsoo.ru/ff0c3f76

14

IloctynarensHOE U BpaliaTeIbHOE
JBIDKEHUE a0COTIOTHO TBEPIOTO
Teaa.MoMeHT cubl. I1neuo cuibl.
YcioBUsipaBHOBECHS TBEPOTO Teja

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c41a6

2.3

3akoHbI coXpaHeHHsl B MexaHuKe (6 4)

15

MNMnynec MmaTepranbHOR TOUKH,
CHUCTEMBI MATEPHAIIBHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHeHUs

HNMITYJIbCA. PeaktuBHOC JBWXCHHC

Bbubmuoteka LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTB CUIIBI.
Kuneruueckast sneprus
MaTepuanbHONUTOYKH. Teopema 00

W3MCHCHNH KHHETHYCCKOM OHEpPTHUn

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0c4502

17

IloTeHumanbHas 3HEPrusl.
[ToreHumanbHas 3HEPrUst yupyro
ne(hOpMUPOBAHHON TPY>KUHBI
[lorenumanbHas 3HEprus Tena

BOJIN3HM MOBEPXHOCTH 3eMITH

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c461a

18

IloTennuanbHBIE U
HEMOTEHIHAILHBIECUIIBI. CBSI3b 1
paboTHI HEMOTEHIMATBHBIX CHIT C
M3MECHECHUEMMEXaHMUIECKOU YHEPTUHU
CHCTEMBI TeJ1.3aKOH COXpaHEHUS
MEXaHUIeCKOH

SHEPruu

bubmuoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHasi padora Nel
«HccnenoBanue cBsi3u pabOTHI CHIIBI
CHU3MEHEHUEM MEXaHUYECKON
SHEpruy Teja Ha pumepe
pacTsHKEHUs] pE3UHOBOTO JKIYTay

20

KonTpoabhas padora Ne?2

o Teme «Kunematuka. [[nHamuka.
3aKOHBICOXPAHECHHUS B MEXaHUKE»

bubmoreka LIOK
https://m.edsoo.ru/ff0c4b74

Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMMUKA (24 )

3.1| OcHOBBI MOJIEKYISIPHO-KUHeTHYecKolTeopuu (94)
OCHOBHBIE N00KEHUS MOJIEKYIAPHO- Bubmunorexa [IOK
21 | kuHeTHMyecKoi Teopun. BpoyHOBCKOE 1 https://m.edsoo.ru/ff0c4dc2
nswkeHne. Jndpdysus
Xapaxkrtep ABUKEHUS U
22 | B3aMMOJIEHCTBHS YACTHIL BEIIECTBA. 1

MO,Z[CJ'II/I CTPOCHUS ra30B, )KI/I,I[KOCTCfI u
TBEPABIX TCJI



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

93 Macca monekyn. KonnuecTBo BeriecTsa. 1
ITocTostHHast ABoraapo
TennoBoe paBHOBecue. Temneparypa u
ee uzmepenue. Illkana remneparyp 1
24 Ieascus
25 Mneanpnbiii raz B MKT. OcHoBHOE 1 bubmmoreka [IOK
ypasnenne MKT https://m.edsoo.ru/ffOc4fde
IAOCOITIOTHASI TEMITEpaTypa Kak Mepa
26 cpelHeil KWHETHUECKOH SHEPTHU 1 bubnmnoreka LIOK
NBIDKCHUSI MOJICKYJT. Y paBHECHHE https://m.edsoo.ru/ff0c511e
Menpeneera-Knaneitpona
27 3akoH [lanpToHa. I'a30BbIC 3aKOHBI 1
3.2 |OcnoBbl TepmMoguHaMuku (10 )
BuyTpenHsisa sHeprus
TEPMOMHAMUYCCKONU CUCTEMBbI U
crocoOsI ee u3MeHeHus. KomndaecTBo bubnuoreka IJOK
TEIJIOTHI U paboTta. BHyTpeHHsIsI 1 https://m.edsoo.ru/ff0c5952
30 SHEPTUsl OAHOATOMHOTO UCATHLHOTO
raza
31 Bune! terionepenauun 1 bubmmorexa [{OK
https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEILIECTBA. bubnuoreka [TOK

32 KosnuecTBO TEIIOThI TIPH 1 https://m.edsoo.ru/ff0c5c36
Terutonepeaade. AauadaTHbIN mporecc

33 IlepBrIii 3aK0H TEPMOAMHAMUKH U eTo | 1 bubmmorexa [JOK
NPUMEHECHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc

34 Heob6patumocts nponieccos Bupupoze. | 1 bubmuoreka LJOK
Bropoii 3aKk0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Mpunmnun nevicteust u KI1J[ Terutosoit | 1 bubnuoreka [JOK
MaIIHHBI https://m.edsoo.ru/ff0c600a

36 Hwukn Kapao u ero KI1J] 1

37 DKOJIOrHYeCKHe MPOOIEeMbI 1
TEIIODHEPT € TUKHU

38 O6o6matonuit ypox «Monekynsipaas | 1 bubmoreka LIOK
(uznka. OCHOBBI TEPMOIMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTpoasnas padora Ne 3 o reme Bbubmoreka [JOK

39 «Monexynsprast puzrka. OCHOBBI 1 1 https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKID)

3.3 ArperaTHble COCTOSIHUsI BenecTBa.@a3oBbie nepexoanl (5 4)

40 ITapooGpazoBaHue U KOHAEHCALIUS. 1 Bu6nuorexa LIOK
Hcnapenue u Kunenue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAsI U OTHOCUTENbHAS

41 BIQXKHOCTH BO3yXa. Hackimennsrii map | 1 Bubimorexa LOK

https://m.edsoo.ru/ff0c64d8
Teepmoe Teno. Kpucramnuueckue u

42 amopdHbIe Tena. AHM30TPONHs cBOCTB| 1 bubmorexa IIOK

KpuctauioB. XKujkue
https://m.edso00.ru/ff0c65f0
kpucTauibl. COBpeMEHHbIC MaTepHaIbI



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

43

[TnaByiieHne ¥ KPUCTAIUTH3AIIHA.
V nenpHas TeIuioTa IUIaBJIeHUS.
Cybmumarnms

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEIIOBOrO Oallanca

bu6nuoreka [JOK

https://m.edsoo.ru/ff0c6820

Paznen 4. 9JIEKTPOAUHAMMUKA (22 u)

4.1

AaekrpocTtaTuka (10 4)

45

OnexTpusanus Tea. DNeKTpUIecKuil
3apsa. [IBa Buga aneKkTpudecKux
3aps10B

bubmuoreka LIOK
https://m.edsoo.ru/ffOc6bcc

46

[IpoBogHUKY, AUATEKTPUKA U
MOy TIPOBOTHUKH. 3aKOH COXPaHEHUS
DIEKTPUUECKOTO 3apsiia

bubmuoreka LIOK
https://m.edsoo.ru/ffOc6bcc

47

BsaumogeiicTBue 3apsa0oB. 3akoH
Kynona. TodeuHbli 37€KTpUUECKUI
3apsn

bubnuoreka IJOK
https://m.edsoo.ru/ffOc6ce4

48

HanpspbkeHHOCTB 9IEKTPUYECKOT OO,
[IpuHuun cynepno3uuuu
3NIEKTPUUECKUX TosieH. JInHun
HaIpPsHKEHHOCTH

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

49

Pabora cui1 371€KTpOCTaTHIECKOTO
noid. ITorennman. Pa3zHocTs
IIOTEHIIUAJIOB

bubnuoreka IJOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBogHUKY U AVPICKTPUKH B
3JIEKTPOCTATUIECKOM II0JIE.
JunnexTpudeckasi IpOHUIIAEMOCTh

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnextpoemkocTb. Konnencarop

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

52

GHCKTPOGMKOCTI) IIJIOCKOI'O
KOHJACHCATOpAa. 9Hepm;{ 3apsS’KCHHOT'O
KOHACHCATOpa

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

53

JlaGopaTopHasi padoTa Ne 2
"N3MepeHnesIeKTPOeMKOCTH
KOHJIeHcaTopa"

54

[IpuHuun nelcTBUs U NPUMEHEHHE
KOHJICHCATOPOB, KOITUPOBAILHOTO
amnmapara, CTpyHHOTO IpUHTepa.
DnexTpocTaTuyeckas 3alliuTa.
3azemIieHue 3JIeKTPOIPUOOPOB

4.2

IocTossHHBIH d1eKkTpUyecknii TOK. Toku BpazanunbIx cpenax (12 v)

55

ONEeKTPUYECKUH TOK, YCIOBUS €T0
cyniecTBoBaHUs. [IoCTOSTHHBIN TOK.
Cuna ToKa.
Hanpspkenue.ConpoTtusnenue. 3akoH
Owma jy1s yJacTka Lenu

1

56

[locnexgoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COETUHEHNE MIPOBOIHUKOB.
JlabopaTopHnas paGora Ne 3
«/3yueHne CMEIIaHHOTO COeIMHEHUS
PE3UCTOPOB»

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH 3IIEKTPHYECKOTO
Toka. 3akoH J[xoymnsa-Jlenma

Bbubmuoreka LIOK

https://m.edsoo.ru/ff0c7838
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3akon Oma 11 TOTHOU (3aMKHYTOM )
anekTpudeckon remu. Koporkoe

58 | zampikanwme. JlaGopaTopuas paora | 1 Bubmmorexa [OK
Ne 4«zmepenne DJIC UCTOYHHMKA TOKA https://m.edsoo.ru/ff0c7ae0
Y €ro BHYTPEHHETO COMPOTHBIICHUS
DJeKTpOHHAs POBOMMOCTbD TBEPIBIX

59 METAJIOB. 3aBUCUMOCTh 1
COIIPOTHUBIICHHUS METAJJIOB OT
Temiepatypbl. CBEpXIpPOBOAUMOCTh

60 DJEeKTPUUYECKHIA TOK B BAKyyMe. 1
CBoiicTBa AJIEKTPOHHBIX ITyYKOB
[MonmympoBOTHUKH, UX COOCTBEHHAS U

61 npuMecHast mpoBoanMocTh. CBoiicta | 1 Bbubmuorexa LJOK
p—~n-nepexona. [TomynpoBoIHUKOBBIC https://m.edsoo.ru/ff0c84ae
PHOOPHI

62 DNEKTPUUYECKUH TOK B PaCTBOpaX U 1 bubmmorexa [JOK
pacIiaBax 3JIeKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DIEKTPOIUTUYCCKAS TUCCOIUAIIHS.
DJEeKTPOoJIN3
DNEKTPUIECKUN TOK B Ta3ax.

63 CaMOCTOSTENBHBIN U 1 bubnuoreka IIOK
HECAMOCTOSITCIIbHBIN pa3psia. MoTHuS. https://m.edsoo.ru/ff0c84ae
IInazma
DnekTpuuecKkre Npuoopsl U

64 YCTPOMCTBA U UX MPAKTHIECKOE 1 bubnuoreka I[TOK
npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

65 0060061t ypok 1 bubnuoreka I[TOK
«DIEKTPOTNHAMUKAY https://m.edsoo.ru/ff0c88be
Koutpoabnas padora Ne 4 1o teme

66 «Qnekrpocraruka. [locToAHHBIN 1 bubmuoreka LJOK
JIIEKTPUYECKHUil TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IHYHBIX CPEIax»

67 Pesepsabiii ypok. KoHTpoabHas 1 bubnuoreka I[JOK
pa6ora o teme "DIeKTpoJUHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprHblii ypok. O6o0marommii ypox | 1 bubnuoreka I[TOK
o TemaMm 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBHIEE KOJIMYECTBO YACOB 1O 68

IHPOI'PAMME
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HOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

Ne
n/n

Tema ypoka

KosnuyecTBO Yacos

Bceero
KoHnTpo/bHbIe
padoThI
IpakTH4eckue

padoThI

JlaTa

N3YyYCHHUSA

JJ1eKTPOHHbIe HH(POBHIE
o0pa3oBaTeJIbHbIE pecypchl

1. 3JIEKTPOAUHAMMUKA (22 4)

1.1 MaruutHoe noje. JjeKTpoMarHuTHass HHayKnus (22 v)
TTocTosHHBIE MATHUTHI U UX bubimoreka IIOK
1 B3aMMOJICICTBHE. 1 https://m.edsoo.ru/ff0c9778
2 MaruurHoe none. Bexrop maruuToit | 1 bub6nnorexa [IOK
VHTYKIHH. https://m.edsoo.ru/ff0c9778
3 JIMHUY MarHUTHOM MHAYKUIHUU 1 1 bubnmoreka IJOK
Konrpoabnas padora Ne 1 «Bxognas» https://m.edso0.ru/ff0c9778
4 MarsuTHoOE I0JIe IPOBOJIHUKA C Bu6mnuorexa IIOK
TOKOM. https://m.edsoo.ru/ff0c98fe
5 OmneIT Opcrena. Bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe
6 BsaumoeiicTBre IpoBOIHUKOB € 1 Bu6mmoreka [OK
TOKOM https://m.edsoo.ru/ff0c98fe
JlaGopaTopHasi paGoTa Ne 1 Bu6mmoreka LIOK
7 «3ydeHne MarHuTHOTO TOJISI KaTYIITKK 1 1 https://m.edsoo.ru/ff0cosfe
C TOKOM»
JleficTBE MAarHUTHOT'O IIOJIS HA 1 butmmoreka IIOK
8 MPOBOJIHUK C TOKOM https://m.edsoo.ru/ff0c9ac0
9 Cuna Amrnepa. 1 Bubmmoreka LIOK
https://m.edsoo.ru/ff0c9ac0
10 UlaGoparopmas paGora Ne2 1 Bubmnunorexa [IOK
«H ccnenoBanue neicTBus https://m.edsoo.ru/ff0c9acO
TTOCTOSITHHOT'O MarHUTa Ha PaMKYy C
TOKOM
11 Jle¥icTBME MarHUTHOTO TIOJIST HA bubimoreka IIOK
JBIKYIIYIOCS 3aPSKEHHYIO YACTHUILY. 1 httDS://m.EdSOO.rU/ffocgdf4
12 Cuna Jlopenua. PaGora cuubl bubimoreka LIOK
Jlopenua 1 https://m.edsoo.ru/ff0c9df4
OJeKTpoOMarHuTHas HHAyKIus. [loTok
13 BEKTOpa MarHUTHOW MHAYKIMu. DJ1C 1
MHIYKUWU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykiuu Dapajes
14 OnexTpoMarHuTHast HHIyKIus. [loTok
BeKTOpa MarHuTHOU MHIYKIH. JJ1C 1
MHIYKUWU. 3aKOH 3JIEKTPOMAarHUTHOM
vaaykimu Dapajes
JIaGopaTopHasi padotaNe 3 bubimorexa LIOK
15 | (Mcenenosanue sBieHus 1 1 https://m.edsoo.ru/ff0cal50
PIEKTPOMATHUTHOW MHIYKITHID)
WnaykTuBHOCTE. SIBNEHME bubmorexa IIOK
16 camonuaykimu. DJIC camonHaykimn. | 1 https://m.edsoo.ru/ff0ca600
DHEPrusi MAarHUTHOTO TIOJIS KATYIIIKY C Bubanorexa LIOK
17 tokoM. DIEKTPOMATHATHOE IIOJE 1 https://m.edsoo.ru/ff0ca600
18 TexHudeckue ycTpoucTBa U UX 1
MPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
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AIIEKTPOMAarHUTEHI, 3JIEKTPOABUTATENb,
[YCKOPHUTENN 3JIEMEHTAPHBIX YaCTHII,

MHAYKIIUOHHAA I1€Yb

19

TexHu4eckue ycTpoucTBa U UX
MPUMEHEHUE: TIOCTOSHHBIE MarHATH,
AIEKTPOMATHUTBHI, JJIEKTPOABUTaTENb,
YCKOPUTEIU 3JIEMEHTAPHBIX YaCTULL,

MHIOIYKIIHOHHAA I1€Yb

20-21

SHCKTPOMEIFHI/ITHEIH HWHAYKOUS»

O06o06maronmii ypok «MarHuTHoe moJie.

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

22

KonTpoannas padora Ne 2 o Teme
«MarnurtHoe 1oJie. DNeKTpOMarHuTHas
WHIYKLHS»

bubmmoreka IIOK
https://m.edsoo.ru/ffOcad58

Paznen 2. KOJIEBAHUSA U BOJIHBI (48 4)

2.1 |MexaHuvecKue u 3JIEKTPOMArHUTHbIE KoJie0anua(18 u)

CB0GO/IHbIE MEXaHHUECKHE KOJEOaHHSI. BuGmmorexa HOK
["apMoHuueckueKosaeOanus. Y paBHEeHUE https://m.edsoo.ru/ff0caf06

23 rapMOHHYECKHX KOJIeOaHHil.

[peBpanienne SHEPTUH bu6muorexa LIOK

24 https://m.edsoo.ru/ffOcaf06
JlaGopaTopnasi pabora Ne 4
«HccnenoBanne 3aBUCUMOCTH NIEPHOA

25 ManbIx KONMeGaHHIA rPy3a HA HHTH OT
JUITMHBI HUTH U MacChl Tpy3a»

26 KonebarenpHsbiii kKoHTYp. CBOOOIHEIE bubmmoreka [IOK
DIICKTPOMATHUTHBIC KOJICOAHHs B https://m.edsoo.ru/ff0ch820
HeaTbHOM KoJieOaTeJIbHOM KOHTYPE.

27  |AHamorus MeXIy MEXaHUYeCKHUMH U bub6imoreka LIOK
DIIEKTPOMArHUTHBIMHU KOJICOAHUAMH https://m.edsoo.ru/ffOcb820
®dopmyna TomcoHa. bubanoreka LIOK

28 https://m.edsoo.ru/ff0ch9c4
3aKOH COXpAHEHUs SJHEPTHUHU B bub6imoreka [IOK

29  |uaeanbHOM KOJieOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[Ipencraienue o 3aTyXaromux

30-31 konebanwusix. BeiHy)XIeHHBIE Bbubnmnoreka [JOK
MexaHudeckue konebanus. Pe3oHanc. https://m.edsoo.ru/ff0chb86
BrIHyXIeHHBIE 3JIEKTPOMarHUTHBIE
KoseOaHus
Ilepemennsriit Tok. CHHYCOHUTATBHBIHN bu6motexa LIOK

32 [mepeMEeHHBIH TOK. https://m.edsoo.ru/ff0cbd34
MoIHOCTh NEPEMEHHOTO TOKA. bubnmnoreka [JOK

33 https://m.edsoo.ru/ffOcbd34

34 . AMIUIUTY/THOE U J€MCTBYIOIIEE Bubimoreka LIOK

BHAYCHUEC CUJIBI TOKA U HAIIPSXKCHUA

https://m.edsoo.ru/ffOcbd34
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35 Tpauchopmarop. 1
[Ipou3BoaCTBO,Epeada 1
36 noTpeOJICHHE IEKTPUIECKOM sHeprun | 1
YCTpOKUCTBO U MPAKTUYECKOE
37-38 | mpuMeHEeHHE 3CKTPUICSCKOTO 3BOHKA, | 2 bubaunoreka [IOK
reHeparopa IepeMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
IMTMHUK BIeKTporiepeaay
39 DKONOrn4ecKue pucKy npu 1
MPOM3BOJICTBE HJIEKTPOIHEPTHH.
Kynprypa ncnomszoBanus 1
40 AJIEKTPOIHEPTUH B TTOBCETHEBHON
JKU3HU
2.2 | Mexann4yecKkue u 3JIEKTPOMAarHUTHbIE BOJIHBI (10 1)
Mexanuueckue BOJIHBI, yCIOBHS butmuoreka IIOK
41 pacrpoctpanenus. Ilepuon 1 https://m.edsoo.ru/ff0cca54
CKOpOCTHpACIPOCTPAHCHUS U JJIUHA
42 BOJTHEL. 1 bubmuorexa IIOK
[ToniepeyHble ¥ MPOI0JILHBIE BOJIHBI https://m.edsoo.ru/ff0ccab4
43 3Byk. CKOpPOCTH 3BYKa. 1 bubmmoreka [IOK
https://m.edsoo.ru/ffOcccOc
44 I'pomkocTh3ByKa. BeicoTa ToHa. TemOp | 1 Bu6mmoreka [JOK
BByKa https://m.edsoo.ru/ffOcccOc
DIIeKTPOMArHUTHBIE BOJTHBI, UX Bbubaunoreka [IOK
45-46 | cBOWCTBA U CKOPOCTb. https://m.edsoo.ru/ffOccfe0
47-48 | Illkana 3MEeKTPOMarHUTHBIX BOJH Bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe
[IpuHIHTIEI pagroCBsI3N 1
49 teneBuaeHus. Pazsutre cpencteesssu. | 1
Pannosokamnus
50 KonTpoabsnas paGoraNe 3 1 1 bub6imoreka LIOK
«Konebanus nBOIHBI» https://m.edsoo.ru/ffOcc6f8
2.3 Ontuka (18 4)
IIpsimonuHeliHOE pacTipocTpaHeHHe bubanoreka LIOK
51 CBeTa B OJJHOPOJIHOM cpere. 1 https://m.edsoo.ru/ff0cd350
Toueunslif ncTouHUK cBeTa. Jlyu cBera bub6imoreka [IOK
52 1 https://m.edsoo.ru/ff0cd350
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS bubnuoreka I[TOK
53 CcBeTa. 1 https://m.edsoo.ru/ffOcd4e0
. ITocTpoenue bubmoreka [JOK
54 U300paKeHHIT B IIIOCKOM 3epKajie 1 https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cBera bubmuoreka [IOK
55 1 https://m.edsoo.ru/ff0cd7{6
ITonHOE BHYTpEeHHEE OTpaXKEHHE. bubnmnoreka [JOK
56 IIpeaensHBIAYTOII TIOJTHOTO 1 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKCHHS
57 JlabopaTopHas paGota Ne 5 1 Bubimoreka LIOK
«M3MepeHnenokasaTens MpeJoMICHUS https://m.edsoo.ru/ff0cd67a
CTEKJIay
58 Jlumsel. [loctpoenne nzobpaxenuit B | 1 bubmuoreka [IOK
JMH3E. https://m.edsoo.ru/ffOcddle
59 ®dopmyra TOHKOU JIMH3EL. YBenuieHune | 1 bubmmoreka [JOK
JIMH3BI https://m.edsoo.ru/ffOcddle
JlabopaTopHasi padoTa Ne 6
60 «ccnemoBanne CBOWCTB n300pakeHuii | 1
B JINH3aX»
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61 Hucnepcus cBera.. 1
62 CroxxHbIl cocTaBoenoro ceeta. Liger | 1
63 JlaGopaTopHas padora Ne 7 1
«HabmoaeHune qucrepcun CBeTa
64 WuTtepdepennus ceera. udpakmus 1 butmuoreka IIOK
ceTa. JludpakimonHas pemerka https://m.edsoo.ru/ff0ced22
65 TTonepedHOCTH CBETOBBIX BOJIH. 1 bubnunoreka [IOK
[Monsipusanusi cBeta https://m.edsoo.ru/ff0cf02e
66 Onrtryeckue nprboOps 1 ycTpolicTBa u | 1
YCIIOBHS MX 0€30MACHOTO MPUMEHEHUSI
67 KonTpoasnas padora Ne 4 1
«OnTrka»
68 PesepeHblii ypok. O6o6maromuii ypok | 1
o Temam 10 kiacca
OBIIEE KOJIMYECTBO YACOBIIO 68

ITPOI'PAMME
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MNOYPOYHOE INIJIAHUPOBAHHUE 12 KJIACC

K DJIeKTPOHHbBIE U (PPOBBIE
No Tema ypoxa OMHECTBO Hacon o0pa3oBaTeJIbHbIE PeCypChI
n/n
-
= <9
= 5 =
Sz 23 £
2 >
g 53¢ ES:E
2| 28 =ZENE
Pazzea 1. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH (8 u)
1.1  |OcHOBBI CIENHAJIBbHOI TEOPUHOTHOCHTEIHLHOCTH(S )
1 I'parumBl TPUMEHUMOCTH bubmoreka [JOK
KJIACCHYECKOM MEXaHUKU 1 https://m.edsoo.ru/ff0cf862
2 IloctynateicrieninanbHOM TeOpUU Bu6mmoreka [JOK
OTHOCHTEIHHOCTH 1 https://m.edsoo.ru/ffOcf862
3 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. Bbubanoreka [IOK
KonrpoanHasi padora «BxogHas» 1 https://m.edsoo.ru/ffOcfad2
4 3ameyIeHre BPEMEHU U COKpaIieHue bubmmoreka [IOK
JUTHHBI 1 https://m.edsoo.ru/ffOcfa42
5 DHeprus U UMITYIIBC PENATUBACTCKON bubmmorexa [IOK
YaCTHIIBL 1 https://m.edsoo.ru/ffOcfc68
6 CBs13b MaCCHI C PHEPTUEH HUMITYIIECOM. Bbubaunoreka [IOK
1 https://m.edsoo.ru/ffOcfc68
7 DHeprus MoKos bubmmoreka [IOK
1 https://m.edsoo.ru/ffOcfc68
38 KonTpoabnas padora Ne 1 «OcHOBEI bub6imoreka LIOK
CIIEIHATbHON TEOPUH 1 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTHY

Paznen 2. KBAHTOBASI ®U3UKA (30 u)

2.1 DaemeHTHI KBaHTOBOM onTuku (12 4)

9 ®otonbl. ®opmyia [lnanka 1 bubnuotexa [IOK
https://m.edsoo.ru/ffOcfel6
10 DHeprusu UMITyJbc (HOTOHA 1 bubnuotexa [IOK
https://m.edsoo.ru/ffOcfel6
11-12 | OTKpBITHE U UCCIIEIOBAHNE bubanoreka LIOK
¢dororddexra. OnbiTer A. I'.Cronerosa | 2 https://m.edsoo.ru/ffOcffc4
13 3akoHnbl pororddekra. Bubaunoreka [IOK
1 https://m.edsoo.ru/ff0d015e
14 VYpaBHeHnEDNHIITENHHA I Bubimoreka [IOK
dororddexra.«KpacHas rpaHuiiay 1 https://m.edsoo.ru/ff0d015e
dhotorddekra
15-16 | Hasnenue ceera. Onbrtel 11. H. bubnmnoreka [{OK
JlebGeneBa. XumMuueckoe neicreuecseral 2 https://m.edsoo.ru/ff0d04a6
17 TexHn4eckue ycTponcTBa 1
MIPaKTUYECKOE IPUMEHEHHUE: 1
(horoseMeHT, POTOAATIUHK,
CoJIHEe4YHas OaTapesi, CBETOANO
18-19 | Pemenue 3ama4 mo teme « IEMEHTHI 1 bubmuoreka [IOK
KBaHTOBOM OITHKIY https://m.edsoo.ru/ff0d0302
20 KonTpoabnas padora Ne 2 o Teme 1 1
«DJeMEHTBI KBAHTOBOM ONITHKUY
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https://m.edsoo.ru/ff0d04a6
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2.2

Ctpoenue aTtoma(8 v)

(hu3nUecKoi KapTUHBI MUPa»

21 Mogens atoma TomcoHa. OIBITEI bubmmorexa [JOK
Pesepdopna o paccesiuuio o-yactum. | 1 https://m.edsoo.ru/ff0d091a
22 [Inanerapnast Moziens aToma bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0d091a
23-24 [locrynatel bopa 2 Bubmuorexa LJOK
https://m.edsoo.ru/ff0dOafa
25 Wzmydenue u nornomieHrne GOTOHOB bubmmorexa [JOK
IpH [IePEeX0/ie aToOMa C OHOTO ypoBHs | 1 https://m.edsoo.ru/ff0d0afa
PHEPrUH Ha PYTOH.
26 Buasl ciektpos bubnuoreka I[JOK
1 https://m.edsoo.ru/ff0d0afa
27 BonHoBBIE cBOlicTBa acTHIl. BOJHEBI bu6nuoreka IJOK
ne bpoiinst. 1 https://m.edsoo.ru/ff0d0ca8
28 KopnyckynsipHO-BOTHOBOH Tyalin3M. bubmmorexa [JOK
CHoOHTaHHOE M BBIHYXICHHOE 1 https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHHUE
2.3 |AtomHoe sigpo(10 u)
29 OTKpBITHE PATHOAKTUBHOCTH. bubmmorexa [{OK
1 https://m.edsoo.ru/ff0d0fd2
30 OmnriThl Pe3epdopa mo onpeaencHuo bubnuoreka IIOK
COCTaBapaAMOAKTHBHOTO U3JTYUCHHS 1 https://m.edsoo.ru/ff0d0fd2
31 CsoiicTBa anbda-, beta-, ramma-
U3ITYYEeHUSL. 1
32 BnusHue pannoakTHBHOCTH Ha )KUBbBIE
OpTaHU3MBI 1
33 OTKpBITHE TPOTOHA U HEHUTPOHA. bubnuoreka IIOK
H30TONBL 1 https://m.edsoo.ru/ff0d1162
34 Anbda-pacma. Bbubnuorexa LJOK
DJeKTPOHHEBIN U MMO3UTPOHHEIHN Oeta- | 1 https://m.edsoo.ru/ff0d1162
pacnan. I'amma-usnydeHue
35 OHeprus CBA3M HyKJIOHOB B sIIpE. Bbubnuorexa LJOK
Snepubie peakimu. SaepHsiii peakrop. | 1 https://m.edsoo.ru/ff0d1356
36 [IpoGiieMsl, IEPCIIEKTUBEI, 1 Bubnuoreka I[IOK
9KOJIOTUYECKHE aCTICKThI SICPHON https://m.edsoo.ru/ff0d1356
DHEPreTUKH
37 OnemMeHTapHbIe YacTHIBI. OTKpBITHE Bbubnuorexa LJOK
MO3UTPOHA. MeTO B HAOMIOCHUS 1 1 https://m.edsoo.ru/ff0d0e38
peruCTpaIMH AIEMEHTAPHBIX YaCTHIIL.
38 Kpyraslii cton «DyHgameHTaIbHBIC Bubnuoreka I[IOK
B3auMoaencTeus. EnquHcTBO 1 https://m.edsoo.ru/ff0d0e38

Paznen 3. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKMU (14 u)

3.1 DaemeHTHI aCTPOHOMUHU U acTpodusuku (14 1)
39 Bun 3Besnnoro neba. Coszsesaus,
SPKHUE 3BE3/Ibl, TUIAHETHI, UX BUANMOE | 1
JBIDKCHUE.
40 CoutHeYyHas cucTemMa 1
41 Comnne. CojlHEYHAsT aKTHBHOCTb. 1
42 Hcrounnk >aeprun CoTHIIA U 3BE31T 1
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3BC3IIBI, X OCHOBHBIC XapaKTCPUCTUKH.

ACTPOHOMUH H aCTPOPUIUKID)

3Be3/pI TTIABHOW TTOCTeI0BaTeNbHOCTH. | 1
43 BuyTpenHnee crpoeHue 38e31.
CoBpeMeHHBIE TIPEICTaBICHHS O
44 MIPONCXOKICHUH U 1
sBommony CoITHITA U 3BE3]T
Muneunstii [Tyt — Hama I'anakTuka.
45 TTonoxenune u apmkenne CoHIa B 1
lanakTuke
I'anaktuku. YepHsie
46 JBIPHI B siipax TaJakTHK 1
47 Bcenennas. Paz0eranue ramakTuk.. 1
48 Teopus Bosbiioro B3priBa. 1
49  |PenuKTOBOE H3NyUYCHHUE. 1
MerTarajiakTuka
50-51 Hepermmennslie mpoOieMsl acTpoHOMUU | 1
52 Kountpoasnas padora Ne 3 «3nementsi| 1

Pa3nea 4. OBOBIIAIOIIEE IIOBTOPEHHUME (12 4)

4.1

Oo6oo61maruiee nopropenue (12 u)

53-54

Oo6o06marommii ypok. Ponb ¢husuku u
ACTPOHOMHUH B SKOHOMHUUYECKOH,
TEXHOJIOTHUSCKOM, COIMAILHON 1
ATUYECKOH chepax AesITeTbHOCTH
YEIOBEKA

55-56

O6o06marommii ypok. Pois u mecto
(U3UKU 1 aCTPOHOMHUH B COBPEMEHHOMN
Hay4HON KapTUHE MHUpa

57-58

O6o0matommii ypok. Posp ¢puzndeckoit
TeopuH B (POPMHUPOBAHUH
npencrasieHuit o pusnyeckoit

KapTHHE MUpa

59-60

O6o06maronuii ypok. Mecrto
(u3NIECcKOoi KapTUHBI MUpPa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX MPEJICTABICHUHN O MPUPOJIC

61-62

PesepBHBId ypok. MarHutHoe noie.
DNeKTpoMarHuTHast MHAYKINS

63-64

PeszeprHbIif ypok. OnTuka. OCHOBBI
CIeUaIbHOU TEOPUHMOTHOCUTEIBHOCTH

65-66

Pesepusrii ypok. KBantoBas ¢usmnka.

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

67-68

Pe3epublii ypoKDIEeMEHTHI aCTPOHOMHUUN
Y acTpOPHU3UKH

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

OBIIEE KOJIMYECTBO YACOB 11O
IHPOI'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

10 knace

1. Msaxkumes I'.Sl. ®usuka : MonekymnspHas ¢usuka. Tepmogunamuka. 10 ki1
Yry6neHHsli ypoBeHs : yueOHuk / .51, Mskumes, A.3. CHHSIKOB. — 5-¢ U31I.,
crepeorurt. — M. : JIpoda, 2017

2. Msxkumes, I'.5l. ®usnka : Dnekrpoaunnamuka. 10-11 k. YrimyOneHHbIN ypOBEHB
. y4eOHHK
[ T .51 Msikumes, A.3. CuHskoB. — 5-e u3j., crepeorui. — M. : JIpoda, 2017

3. Coopnuk 3ama4d o ¢usuke: s 10 — 11 k1. o6mieo6pazoBaTeTbHBIX
yupexaenuit /aBT. A.Il. PeimkeBuu. — M.: [Ipoda.

4. Tpomuesa O. 1. Coopruk 3anau no pusuke. 10-11 xmacc. Uzn. Dx3amen

11 kaacc

5. Mskumes, ['.1. ®usuka : Konebanus u Bonubl. 10-11 k. YrnyOneHHbli
ypoBeHb : yueOnuk / I'.51. Mskumies, A.3. CHHSIKOB. — 5-¢ U3/1., CTCPEOTHIL. —
M. : JIpoda, 2017

6. Mskumes, ['.5. ®usnka : Onruka. KBanrosas ¢pusuka. 10-11 k.
VYray06sieHHBIN ypOBEHb
: yueOnuk / I'. 5. Mskumes, A.3. CuHSAKOB. — 5-¢ u3., crepeoturt. — M. :
Hpoda, 2017

7. Coopnuk 3anay no gusuke: g 10 — 11 k1. 061eodbpazoBaTebHBIX
yupexaenuit /at. A.Il. PeimkeBuu. — M.: [lpoda.

8. TI'pommera O. . Coopuuk 3amay mo ¢usuke. 10-11 xmacc. U3n. Dx3amen

MATEPHUAJIbI JJIAA YUUTEJIA

10 knace
1. Banam A.W. 3agauu mo gusuke u MeTobl uX pemenus. M.: [IpocBemienue,
1983.

2. CoOopnuk 3aaa4 no gusuke: [ng 10 — 11 xi1. o6meoOpa3oBaTebHBIX
yupexaenuit /aBt. A.Il. PermkeBuu. — M.: [Ipoda.

3. COopnuk 3a1a4 o pusuke: s 10 — 11 k1. o61meoOpa3oBaTenbHBIX

yupexaenuit /coct. [.H.Crenanosa. — M.: [IpocBemienue.

I'pomrueBa O. U. Coopuuk 3ama4 o ¢pusuke. 10-11 kmace. U31. Dx3ameH.

Byteipckuii I'. A., CaypoB }0. A. DkcniepuMeHTalbHbIE 3a/1a4M 110 (PU3UKE.

10—11 xn. M.: IIpocBemieHue.

6. Koposun B.A., lemunoa M.IO. MeToanueckuii CripaBOYHUK yUUTEIS
¢usuku. — M.: MHeMo3uHa.

7. OreHka KayecTBa MOJIrOTOBKH BBITYCKHUKOB CpeAHEeH (ITOTHOM) IIKOJIbI O
¢dusuke. — M.: Jlpoda.

8. ®usuka. Tectsl. 10 — 11 kmaccsl: YueOHO-MeToauueckoe nocobue /H.K.
I'magsimena, .M. Hypmunckuii, A.W. Hypmunckuii u ap. — M.: lpoda.

ok~

11 knacc
1. bakanwuna, JI. I1. u np. COopuuk 3amga4 o ¢pusuke: s 10-11 k. ¢ yrmyou.
u3yd. puznku



1

0.

/[ J1. T1. bakanuna, B. E. Benonyukun, C. M. Kozer; ITox pex. C. M. Kosemna.
-3-e u31., ncpepad. u gorn. - M.: IIpocsemenue, 2001. - 264 c.

Msikuies, I'. ., Cunsikos, A. 3. @usuka: DnekrpoaunHamuka. 10-11 ki.:
VYueb. 11 yriryOneHHOTro u3ydeHus: QU3UKU. - 3-€ U3/1., CTEPEOTHIL. - M.:
Hpoda, 2018.-480c.

Mskumes, I'. 5., Cunsikos, A. 3. @usuka: Ontuka. KBanroBas ¢usnka. 11
KIL.: Y4e0.y1s1 yriyOaeHHOTO U3ydeHHUs (GU3UKHU. - 3-€ U3]l., CTEPEOTHIL. - M.:
Hpoda, 2018. -463c.

Mskumres, I'. S1., Cunskos, A. 3. ®usuka: Konebanus 1 BonHsl. 11 k.
VYueb. 11 yriryOneHHOTro u3ydeHus: QU3UKU. - 3-€ U3/1., CTEPEOTHIL. - M.:
Hpoda, 2018. - 288c.

PoimkeBuu, A. I1. ®usuka. 3agaunuk. 10-11 xi1.: [Tocobue pist
obmeobpasoBar. y4de0, 3aBeieHUi. - 4-¢ u3., crepeotui. - M.: JIpoda, 2007.
-208c.

ABneeBa, A. B. Meronndeckue peKOMEeHJallM 110 UCIO0Ib30BAHUIO YUEOHUKOB
no ¢muke noxn penakmuer I'. . Msxumea «Mexannka. 10 xmacey,
«MonexynspHas ¢usuka. Tepmoaunamuka. 10 xmaccey, «DIeKTpoAHMHAMUKA.
10-11 xmace», «Ontuka. KBantoBas ¢umsmka. 11 kimacc» mnpu W3ydeHUH
¢uzuku Ha mpoduasHOM ypoBHE. - M.: [Ipoda, 2005. - 27c.

Kabapaua, O. @&. EauHbIi TrOCYyIapCTBEHHBI SK3aMeH 10 (U3UKE:
TEOpPETUYECKHE MaTepuanbl M NPAKTUYECKUE 3aJaHMs ISl MOATOTOBKU K
sk3ameny. - M.: ACT: Tpansurtkuura, 2020. - 350c.

Kupuk JI. A. CamocTosiTenbHble M KOHTPOJIbHBIE PAOOTHI 10 (PU3UKE.
PasnoypoBHeBbIe nuaakTuueckue Mmarepuaisl. 11 knace. OnTuka. - M.:
Nnekca, XappkoB: [ mmuazus, 2005.

- 98c.

Kupuxk JI. A. CamocTosiTelibHbIE M KOHTPOJIbHBIE paboOThl 1O (U3HKE.
PasHoypoBHeBble nuaakTHueckue Martepuainbl. 11 kmacc. ATomHas ¢u3uka.
®usznka atoMHoro sapa. - M.: Mnekca, Xappkos: ['umnaszus, 1999. - 105c¢.
Ou3NUecKuil MPaKTUKYM Ui KJIACCOB C YIIIyOJEHHBIM HM3Y4YeHHUEM (PHU3UKH:
Hunakt. marepuan: 9-11 xn./ K). M. Juk, O. ®@. Kabapaun, B. A. Opnos u
ap.; [ox pen. 0. U. uka, O. ®. Kabapauna. - M.: Ilpoceemenue, 1993. -
208c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

10-11 kaaccenl
1.
2.

3.

o

B©Ooo~NOo®

0.

OopasoBarenbHbIii pecype «IIpocras dpusukax hitps://easy-physic.ru/
[Monuenii onmaitd Kype no ¢usuke EI'D https://ege-
study.ru/ru/ege/materialy/fizika/

Marepwuans s moarotoBku k EI'D mo ¢usuke http://sverh-
zadacha.ucoz.ru/index/0-20

Pemry EI'D https://phys-ege.sdamgia.ru/

OHJIaMH-TecThI 1o (husuke https://www.examen.ru/add/tests/testyi-po-fizike-
1171/

Tecto mo pusnke Poxdopa https://foxford.ru/catalog/trainings/fizika
Tpenaxep Cmaprt https://smart.getaclass.ru/

dusnka - 0 pU3MUECKUX ABJICHUAX U 3aKOHAX mpuposl http://fizmat.by/kursy
Hasuratop camocrosrensHoit moarorosku k EI'D http://os.fipi.ru/tasks/3/a
[Mopran o ¢usuke EasyFizika.ru - pemenus 3agady u  Teopus Mo
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11.

12

19.

20.
21.

22.
23.
24,

25.

busuke https://easyfizika.ru/

®dusnka: BUpTyalbHbIE 1a00paTOpHbIE PabOTHI
http://seninvg07.narod.ru/004_fiz_lab.htm

. ®uzen.py http://www.physel.ru/
13.
14.
15.
16.
17.
18.

StudyPort - o6pa3oBaresbHbIii caiiT hitp://studyport.ru/

CaparoBcKHe TOpOJICKHEe OJMMITHaIb 1o (usuke hitp://sarphys.narod.ru/
Knacc’nas dusuka http://class-fizika.spb.ru/

yuuMm ¢u3uky - ['maBHas crpanuna http://eak-fisika.ucoz.com/

dusnka | KoHCIIEKTHI yueOHukoB http://phscs.ru/

FizPortal | ®u3nueckuii mopTain Ajsl IIKOJIbHIUKOB AOUTYpUEHTOB
OJIMMITHAHUKOB TECTUPOBAHKE U IMOATOTOBKA K erd 1T hitp://fizportal.ru/
3amaun o ¢usuke | Pemenne ¢pusnyeckux 3amayq http://zadachi-po-
fizike.electrichelp.ru/

Kypuan «Ksant» http://kvant.ras.ru/

3aKOH 3JIEKTPOMarHUTHOM MHAYKIMH. Kypcel o ¢pusnke
http://fizmat.by/kursy/jelektromagnt/jelmagn_indukcija

dusuka u sHepreruka http://znakkadestva.ru/prezentacii/fizika-i-energetika/
Omnnaitn-yueonuk ®okchopn https://foxford.ru/wiki/fizika

AFPortal.ru ®usuka B mxoe. 3amaun 1o GU3HMKE PEIIaroT 37eCh!
https://www.afportal.ru/

®dusuka ¢ Hys — [lkonsHas nmporpamma (7-11 kiaccesr) https://www.test-
uz.ru/video_online.php?cat=fiz_7-11

26. ®usuka: Tectsl Ha ypokax http://seninvg07.narod.ru/004_fiz_tst.htm

27. Slnepuas ¢usuka B uaTepuete http://nuclphys.sinp.msu.ru/
28. Kontpoushbie padoTsl. 11 kimacc https://studfiles.net/preview/2837723/
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