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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN W TpeOOBaHUM K pe3yjibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammel, npeacTtaBieHHbx B OT'OC
COQO, a Ttakxke ¢ yderoMm (¢enepaibHONM padoyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluaXx Poccuiickon denepanun, pean3yIoInX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHuH ux (pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusam PI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alNi MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs (DU3UKU Ha YpOBHE CPEAHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKHU: TUYHOCTHEHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMMma no Gpu3nKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YyIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e conepkaHue yueOHoro npeamMera «Ousuka» mo rogam o0ydeHUs..

dusrka Kak Hayka o HamOosee OOIMX 3aKOHAX MPUPOABI, BBICTyIAs B
Ka4yecTBe yueOHOro MmpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHU#N 00 okpyxaromeM mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3 YOI
11l €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, OCKOIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJIICHUH, H3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mueckoir reorpadueri um actpoHomueid. Mcmonp3oBaHWE W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ompenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMA CBOMCTBAMHU M JAPYTHX.
W3ydyeHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaroumuxcs, B (GOpMHUPOBaHHE YMEHUU HPUMEHSTH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBy kypca Gusuku sl ypOBHS CpeIHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHILHIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKU
3aBEpIICHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3zesioB (GU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEWl MaTepuan Kypca (QU3MKH
00BeIMHEH BOKPYr (u3MYeCKuX Teopuil. Bemymum B Kypce sBIsSeTCS
GopmMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEUIECTBE H
noJie.

Hoes eymanumapuzayuu. B¢ peanuzainus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMaNa (U3MYECKON HAyKH, OCMBICICHHWE CBSI3H Pa3BUTHS
¢u3ukn ¢ pasBuTHEeM OOIIecTBa, a Takke C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢dusukum mpegmnosaraert
3HaKOMCTBO C IMUPOKHAM KPYTOM TE€XHHYECKUX U TEXHOJIOTHMUECKUX TMPHIOKCHUM
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEJCHUS DIIEMEHTOB
COJICp)KaHUs, TOCBSIICHHBIX JKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOOIIOIB30BAHMS M SKOJIOTHUECKON 0€30ImacHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3UMKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJSOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOAE, TpaHMIAX
OPUMEHUMOCTA TEOPHM, HJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CuCTeMHO-IeSITEIbHOCTHBIN MOAX0A B Kypce (DU3UKU peamu3yeTcs, Ipexkae
BCEro, 32 CYET OpPraHU3aIMi IKCIEPUMEHTAIBHON NEATEIHbHOCTH O0YYaroIIMXCs.
Jlns  GazoBoro ypoBHS Kypca (U3MKH — OTO MCIOJIB30BAHUE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWH CIHCOK YYCHHUYECKUX
NpaKTHYECKUX padoT. BolaeneHue B yka3aHHOM MepeyHe J1ab0opaTopHbBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS YyYaCTHUKAMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHust kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBIAJCHUE
Oo0y4aroUMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHHsI, HCCIEIOBaHUs
3aBHCUMOCTEH (PU3MYECKMX BEIMYMH W I[OCTAaHOBKY OIBITOB 10 MPOBEPKE
NPEI0AKEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACUCTHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM mJis pacUSTHBIX 3a/lad MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJaHHOW (PM3UYECKON MOJIETIBIO, TIO3BOJISIIOIINE TPUMEHSATh H3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk W MHTETPUPYS 3HAHUSA W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISFOTCS 3aJIaHUS Ha
0oOBsSICHEHHE TPOTECKaHWS (PU3MUECKUX SBICHUN W TIPOIIECCOB B OKPYKAIOMICH
KU3HU, TpeOyrouiue BbIOOpa (U3MYECKOW MOAENU MJId CUTYallMd MpPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ecCleueHn0 y4eOHOro rporecca 0a30BBI ypOBEHb Kypca
(bU3UKHM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSIX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHere (U3MKU JOKHO OBITh
HeoOxoauMoe JlabopatopHOe OOOpYIOBaHHWE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (PuU3MKe YUYEHWUYSCKHX MPAKTHYECKUX PadO0T U JEMOHCTPAIIMOHHOE
o0opyIoBaHuE.

JlemoHCcTpanimoHHoe oOopyAoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH M  OOECIICYMBAET ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTPALMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUH MW  MPOIECCOB, OMIUPHYCCKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pynOBaHME I YYEHUYECKUX MPAKTHUYECKUX pPabOT
dbopmMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIEUMBAETCS B pPacycTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarmommxcs. TeMaThdecKue KOMILIEKThI
71a60paTOPHOTO OOOPYMOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3y4eHUsI PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

e (¢opMupoBaHHE HHTEpPECa W CTPEMJICHUA OOYYaIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (QopmupoBanre yMmMeHUH OOBSCHATH SBICHUA C HUCIHOJB30BAHHEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

o (opmupoBaHue TpEACTaBICHUNH O PONM (U3UKU TSI Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne STUX 1eniel oOecreunBaeTcsl pelieHneM CISAYIOMUX 3a1ad B

MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TpuOOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buznUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXAHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

o (QopmMupoBaHue yYMEHUW NPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TMpPUPOAE M I IPHUHITHS
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU,

e OCBOGHHE CIOCOOOB pEUIEHUS pAa3IUYHbIX 3a7ad C SBHO 3aJlaHHON
¢uznueckoil MoJenbpl, 3a1ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHWE (U3MYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHME METOJaMHU CaMOCTOSTEIBHOTO IJIAHWPOBAHUS M TMPOBEACHUS
du3MUecKrX HKCIEPUMEHTOB, aHAIM3a M HMHTEpPHpETalu HHPOpPMAIUH,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHHE YCJIOBHMM JJIsi Pa3BUTHSI YMEHHI NMPOEKTHO-MCCIIEA0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 vyacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemsiii B mporpamMme 1o (GU3MKE TNepedeHb 1abopaTopHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUUTENIh JIE€NaeT BBHIOOD
NpOBEJICHUs J1a0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM WHIWBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. ®usuka u MeToAbl HAYYHOI'0 MO3HAHUS

®usuka — Hayka o mpupone. Haydynbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
mupa. Ponbp »3KcnepuMeHTa M TEOPUHM B IPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M MpoleccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBsle W UU(PPOBBIE H3MEPHUTEIbHBIE MTPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTO JIBHXKCHUSI.
Cucrema orcuera. TpaekTopusi.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepPUaIbHOM TOYKH, MUX MPOEKIMH HAa OCH CHUCTEMBI KOOpIWHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoboHOe majieHue. Y CKOpeHHE CBOOOHOTO MaICHMSI.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIMHEHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIHIOMETD,
JNBUKEHHE CHApPSIAOB, IIEMTHbIE U PEMCHHBIE NIEpeaauH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCTIOJIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBukeHHsi Tena, OpOILIEHHOrO MOJA YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHs.

Hanpagnenne ckopocTu py ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABHKECHUS C LIEJBbIO ONMPEAECICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYTSIMH, MPONUICHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenne nBuKEHUs MIapuKa B BSI3KOM KUIKOCTH.

N3yuenue nBrxeHus teaa, OporeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocutensHocTH  ['anmues.  lIlepBbii  3akoH  Hprorona.
NHepumanbHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA /1151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsiroreHusa. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoadduumenT tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenapHOE U BpalaTeIbHOE ABHKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO Tea.

TexHuueckne ycTpoWCTBA M NPAKTHUECKOE NPHUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SBneHue nHEpUMH.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIHUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHune cuil.

3aBUCUMOCTbH CHJTBI YIIPYTOCTH OT AehopMaIuu.

HesecomocTts. Bec Tena nmpu yCKOPEHHOM MO IbEME U T1aJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHst TBEpAOro Tena. Buasl paBHOBecHs.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIu.

UccnenoBanne yciaoBUl pPaBHOBECHS TBEPAOrO TeEJa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NmMnynbe MatepuanbHOW TOYKM (Tejia), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota cuiibl. MOIITHOCTB CHIIBI.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUs. [ToTenunanbHas SHEPTUs yIpyro
nedhopMupoBaHHOM  TpyKuHBL.  [loTeHIManbHast  2HEprust Teda  BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIUAJIBHBIC  CHJIBL. CBs3b  paboThI
HETMOTEHIIMAbHBIX CHJI C M3MCHCHHUEM MEXaHWUYECKOW DSHEPTruu CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBa M NPAKTUYECKOE MPUMEHEHHE: BOIAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIIMATLHON YHEPTUH B KHHETHIECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

N3yuyenue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. Moaekyasipuast pu3nka 1 TEPMOIUHAMHKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBIWKECHHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u ee¢ usmepenue. Illkana temneparyp
Llenbcus.



Mogens upeansHoro rasa. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HACANBHOTO raza. AOCONIOTHAs TeMmIliepaTypa Kak Mepa
CpeoHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUA vacTtul rasza. lllkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe TMpejCTaBIEHUE H3OMPOIECCOB: HU30TEpMa, HU30X0pa,
n3o0apa.

TexHuueckue yCTpOHMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS WIEAJIbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE W3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy apaMeTpaMu COCTOSIHUS pa3pesKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonuHamuueckass cucteMa. BHYTpeHHsISI SHEpPrusi TEPMOJIMHAMUYECKON
CUCTEMBI U CIIOCOOBI e¢ u3MeHeHus. KonnuecTBo TermnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3TyUYEeHHUE. Y IeJbHas TEIUIOCMKOCTh BEIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabarHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJMHAMHUKH K Hm3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamMuk. HeoOpaTtuMocTh Npo1eccoB B IPUPOJIE.

TeroBble  mammHbl.  [IpyHOMOBI  EHCTBUS — TEIUIOBBIX — MAIHMH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KodpduimeHT mone3Horo
nercTBus TerioBo MamwuHbL. [ukn KapHo um ero ko3pUIMEHT MOJIE3HOTO
JNeNUCTBUS. DKOJIOrMYECKHUE MPOOIEMbI TEIII03HEPTETUKHU.



TexHuyeckue yCTpOWCTBA UM MPAKTUYECKOE TPHUMEHEHHE: JIBUTATENb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIOIMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW JHEPrUM Tejia IMPU COBEPIICHUH pPabOThI: BBUIET
npoOKku u3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe myTeM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEM SHEPTUM (TEMIIEpATYpPhI) Teja MPH TeIUIoNepeiaye.

OnpiIT 1Mo ananabaTHOMYy pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATelsi BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomsi

N3Mmepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmosanus eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HacklmeHHblid mnap. YjaenbHas TeEIIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsepnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaJu3anus. Y iefbHas Teriora miasieHus. Cyonumanus.

VYpaBHEeHUE TEIJIOBOTO OaaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEPUAIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM JaBJICHUH.

CniocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBIECHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHie pabombl

N3mepeHrne OTHOCUTENBHOM BIa)KHOCTH BO3AYyXa.

Paznen 4. DiiekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Teld. OJEeKTpUueckuil 3apsa. J[Ba BuAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsnoB. 3akoH KynmoHa. TodeuHbl 3JIEKTPUYECKUAN 3apsil.
Onektpuueckoe 1mosne. Hanpsok€HHOCTh  3nekTpuueckoro mnois. [lpuHuun



CYyHEPIIO3ULUH BJIECKTPUUYECKUX TOJIeH. JIMHMU HANpsKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpoctatudeckoro  moss.  [lorenuwman.  Pa3HocTh
MOTEHIUAN0B. [IpOBOAHUMKM © JAUANEKTPUKH B DIEKTPOCTATHUYECKOM TIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOoCcTh. KonaeHncatop. DIeKTpOEMKOCTh MJIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apssKEHHOTO KOHJIEHCATOpA.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATHYECKAsl 3allluTa, 3a3eMJIEHUE DIIEKTPONPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpoNCTBO U MPUHIMIT JEUCTBUS DJIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomsi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exmpuyeckuil mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKH TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA.
Ncrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixenne. 3akon OMa 114 y4acTka LEeIu.

DIEKTPUUYECKOE COMPOTHBICHUE. Y AEJIBHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NApAIIENBHOE, CMEIIAHHOE COEAMHEHUE MTPOBOIHUKOB.

PaGora osnektpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma a1t TOTHOM (3aMKHYTOM) nekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs MPOBOAUMOCTh  TBEPABIX  METAJLJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKkuid TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax W  paciuiaBax  dJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALNSA. DIEKTPOIIU3.



DIIEKTpUUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckre yCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PpEOCTAaT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN AHO,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSIKSHUSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CMelanHOe COeIMHEHUE TIPOBOIHUKOB.

[IpssMoe wu3MepeHue HDIEKTPOABUXKYIIeH cuibl. KopoTkoe 3amMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTD BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvlie pabomsi

N3yueHne cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOIBHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmronenue anektponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsSETCS C
YU4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, runores3a, (usMvecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHue CHUCTEMbl ypaBHEHHM, JuHEHHas (QyHKIUA,
napabona, runepOosna, ux rpaduku U CBONCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe NBIKCHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHIbl TEIUIONEPEIAaUyH, TEILUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUSI B KUBOW MPUPOJE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpPHAsi Macca, TEIJIOBble CBOMCTBA TBEPJBIX TeEJ, KUJIKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXaHU3MOB,
Y4€T TpEHHs B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JAPYTrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOW XOJIOAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKash 3allUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE IPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. In1eKmMpoOMaCHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHE  TMOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bektop MarHUTHOM MHAYKUMM. [IpuHUOMO Cyneprno3unuu
MAarHUTHBIX MOJieH. JInHMM MarHuTHOM MHAYKIMU. KapThHa JTUHWUNA MarHUTHOM
WUHIYKUIWH TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUNA WHIYKUHH
MAarHuTHOTO MOJIs JJIMHHOTO MPSIMOIO TNPOBOJHUKA M 3aMKHYTOrO KOJBLIEBOTO
IPOBOJIHMKA, KaTylIKK ¢ TOkoM. OnbIT Opcreaa. BzanmoneiicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amriepa, e€ MOAYJIb U HaIPaBJICHUE.

Cuna Jlopenua, e¢ MOJly/ib U HampaBlieHUE. JIBUYKEHHUE 3apsSyKEHHON YaCTUIBI
B OJJHOPOJHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOW WHAYKOUMHU. [loTOK BEkTOpa MArHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CWIa HWHAYKUUH. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKLIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKIMHU. ODJIEKTPOABUXKYILAS  CUJA
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTHUYECKOEC MPUMEHEHUE: TIOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEINW HJIEMEHTapPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumoperictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI 3JIEKTPOJINTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

[IpaBuiio Jlenna.

3aBUCHMOCTb 3JIEKTPOABMKYIIEH CUJIBI MHIYKIMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUY.

Vuenuueckuii skcnepumenm, nabopamophule pabomoi

N3ydeHrie MarHUTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KOJ1€0AHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u (asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4YeCKUH MAasiTHUK. Y PAaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJeOaTeNTbHOM KOHTYpe. AHAIOTUS MEXKIYy MEXaHWYECKUMH H
AIEKTPOMAarHUTHeIMA KoJieOaHusimu. @Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojeOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CHUHYyCOMAAIbHBIA TMEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKAa U
HaIpsKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOICHNUE AIEKTPUUECKON
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B ITOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA W NPAKTUYECKOE MPUMEHEHHE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB Ko0JIeOATENIbHOM CUCTEMbl (MPYXUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3atyxarommx KoiaeOaHuil.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSL.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mpu mOCHENOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpoTepeaayn.

Vuenuueckuii oaxcnepumenm, nabopamopusie pabomsi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHU rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOr0 TOKa B LEMM M3 MOCJIEAO0BATEIBHO
COEIMHCHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60THbL

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nurtepdepennus n qudpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTsk 3ByKa. [’ pomkocTs 3ByKka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS M3IYyYEHHS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoil BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, MOJIApu3alus, Tudpakims,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pyMEHEHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKaIOLIEe Cpe/ibl.

TexHuueckue ycCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHHKE W MEIMIIMHE, pajaap,
paanoNpPUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHNE TONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HabGmronenne oTpakeHus ¥ TPEIIOMIICHUS MEXaHUYECKUX BOJTH.

HabGmronenne narepdepeHImy u 1udpakiind MEXaHHIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOM KOJIeOaHUI.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
IpesioMJIeHUE, MoAsIpu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOMIOTHBIN MTOKa3aTelb
npeinomiieHus. IlonHoe BHyTpeHHee oTpaxkenue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcus ceera. CinoxHblil coctaB Oesoro csera. L[Ber.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas mauH3a. DokycHoOe
paccTosiHUE M ONTHUYECKas Cujla TOHKOW JMH3BL. [locTpoeHune wu3o0paxeHuil B
coOMparIIMX U pacceuBaronux JuH3ax. opMyra TOHKOHN JIMH3BL. Y BEJIUYCHHUE,
JABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUIECKOMN OTITHKH.

BonnoBass ontuka. WuaTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIMOHHOMN
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakimoHHas penieTka. YCJIoBHE HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEHICTKA, MOJISPOUI.

Ilemoncmpayuu

[IpssiMonMHENHOE pacCIpPOCTPAHEHUE, OTPAKEHHWE M TIPEJIOMJICHUE CBETA.
OnTudeckue mpuoOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpOCKOIa, TEJIECKOIIA.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue crekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomy4enue criekTpa ¢ TOMOIIBI0 AUGPAKITHOHHON PEIICTKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophuvie pabomoi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIa.
HccnenoBanne CBOMCTB M300paK€HUH B TMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cleMAJIbHONH TEOPHH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MeXaHuUkKd.  llocTymaTsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalICHUE
JUTAHBI.
DHEPrusi U UMNYJIbC PEIISITUBUCTCKON YaCTUIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Heprm[
ITOKOA.

Pa3nen 7. KpanToBas ¢pusnka
Tema 1. dnemenmut Kéanmoeo onmuKu
®otonsl. ®opmyna [lnanka cBsizu sHepruu HOTOHA C €r0 YaCTOTOM. DHEprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CTonmeroBa. 3akoHbBI

doToaddexra. YpaBHenue DunmTerina s Gortodrddekra. «KpacHas rpaHuiiay
doTorddexra.

JlaBnienue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpoiicTBa W MPAKTHUYECKOE TMpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(dekT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

Hccnenoranne 3akoHOB BHemHETo GhoTodd dekra.

Ceeroauon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuIO 0 -HaCTHIL.
[Inanerapnas mogmenp aroma. lloctymater bopa. U3nydyenue u mnormiomeHue
(GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DJHEPrHUM Ha Jpyroil. Bumbr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckysipHO-BOTHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYXIECHHOE U3Ty4YCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue 1IMHBI BOJIHBI JIa3epa.
HaGmronenue nMHe4aThIX CHEKTPOB U3IYYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi
HaGmronenue nuaedyaToro cekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompexpeneHuio  cocraBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OerTa-, TraMMma-H3ITyYCHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeiTpoHa. Hykimonnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM Oera-pacman. ["amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccnl siapa.
SnepHble peakuuu. Jlenenue u cuHTE3 A€P.
Anepnswiii peakrop. TepmosiaepHsiid cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HaOTIOAEHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMUHCTBO u3nuecKkoi KapTUHBI MUPA.
TexHuueckne yCcTpoiCcTBa U MPaKTHUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
Buinibcona, simepHbIil peakTop, aToMHast 6oMoa.
Ilemoncmpayuu
CYeTUMK MOHU3UPYIOIINX YaCTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi
HccnenoBanne TpekoB 4yacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DjieMeHTBI ACTPOHOMHUU U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUHU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3BesnmHoro neba. Co3Besnusi, SpKUE 3BE3/bl, IJIAHETHI, UX BHUIUMOE
JIBIDKCHUE.

ConHeunas cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHepruum CojHIIa U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE€31bI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» [IJI1 3BE3]] TJIABHOW IOCIIEIOBAaTEIbHOCTH. BHYTpeHHEe CTpoeHHe



3Be311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U dBontonnu CosHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHua B
lNanaktuke. Tunsl ranakTuk. PaguorasakTuku U kBa3zapbl. YEpHBIE NBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus boabioro B3peiBa. PenkToBoOE U3ydeHue.

Macmtabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepemennsie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnrooenust

HaGmronenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon JlyHsl, uranet, Mieunoro Ilytu.

Oo6o0marmee noBTOpeHne

Ponr ¢usuku W acTpoHOMUM B DKOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJILHOM M 3THYECKOM cepax NeaTeaTbHOCTH YelloBeKa, POiib U MECTO (UBHKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4HOU KapTHHE MHpPA, pOib (PU3NUECKON TeOpUu
B (GOpMHUpPOBAaHWUU TPEJCTABICHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢dusznueckoi KapTUHBI MHUpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kilacce oCyIIecTBISIETCS C
YU4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOT'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MYecKass BEIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMA HAa OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJIHHUKOB,
onpeiesieHne MIOMAaU MIOCKUX (GUryp u oobeMa Tel.

buonocus: »nekTpuyeckue SBICHHWS B JKUBOW MPHUPOJE, KoseOaTeabHbIC
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU NMPUPOAE, NEWCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: cTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKask CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIICTKH, CHEKTpaJIbHbIN
aHaJu3.



l'eocpaghusi:  mMarHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
($oToChEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DIEKTPONEPENAY, TEHEPATOP IIEPEMEHHOrO TOKA,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, paaap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA [NPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTro
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YyIbTaThl OCBOCHUS yueOHOro npeaMera «Pu3nKay JTOTKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTb OOYyYarOUIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OO0IEeCTBa, pacHIMpeHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HaIpPaBIICHUM
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpazka1aHCKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTb IPAXKIAHCKON MO3UIIUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIeHA POCCUKMCKOTO OOIIECTRA;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENTOBEYECKHMX  T'YMAHUCTHUYECKHX |
JEMOKPaTHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpPECAX I'Pa’KJAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yMEHHE B3aUMOICHCTBOBATh C COLIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAapPHOU U BOJIOHTEPCKOM IS TETLHOCTH;

2) NAaTPHOTHYECKOT0 BOCIIUTAHUS

c(hOopMHUPOBAHHOCTH POCCUHCKOHN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCY/apCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTHU, B TOM YHUCJE B
JeSITEIbHOCTH YUCHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOIO OYIyIIETO;

4) 3CTeTHYeCKOT0 BOCTIUTAHWS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyIIero Gu3nyecKkol HayKe;



5) Tpy/10BOT0 BOCIIUTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IKOJIOrH4eCKOro BOCIIMTAHHUS:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAHHME TJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYKAIOUIEH Cpelle Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEeATEIbHOCTH SKOJOTMYEeCKOW HAMpaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (QU3UKE;

7) IEHHOCTH HAYYHOT O TIO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHus  (UBMKKM  OCYHIECTBIISITH  MPOEKTHYI0O W HUCCIEIO0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE TeiCTBHUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIGHO  (DOPMyIUpOBaTH W aKTyalIM3WpOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTISATh TENIA JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl M KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSTEIIBHOCTH;
KOOPAMHUPOBATH W  BBIMOJNHATH pabOTy B  YCIOBHAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIIJICHUE TP PEIIICHUH KU3HEHHBIX TIPOOJIEM.
Bba3oBble nccienoBaTebCKie AeiCTBUA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUYecKor HayKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATEIbCKON M MPOESKTHON JAESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pelieHus 3a7ad (PU3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalii, MpeoO0pa3oBaHUI0O M TPHUMEHEHUI0O B PAa3MYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJHU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €¢ pEIICHHs, HaXOJWTh apryMEHTHI JJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHpPOBATH COOCTBEHHBIC 3aJadud B 0Opa3oBaTEIHHOU
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPHOOPETEHHBIH OTIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 10 (HU3MKe B MPAKTHYECKYIO 00IacTh
KHU3HENIEATCIIEHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IIPEIMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, MpeJlaraTbh OPUTHHAJIbHBIE TIOAXO/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJy4YEHUS MHPOpMALMU (PU3NYECKOTO COJIEPIKAHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlMU pPAa3IUYHBIX BHUJIOB U (hopm
IPEACTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aIl[MOHHBIX
3a1ad ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepeKeHHs, IMpPaBOBBIX M  ITHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpNaHUS B pa3iIMYHbIX ¢opMmaTax c
y4€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayAUTOPUH, BHIONPAs ONTUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHMKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eHCTBUS:
OCYILIECTBJISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyalldd W CMSAr4aTh
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIIOIB30BaTh IPEUMYIIECTBA KOMAaHIHOM U WMHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBUHA C Y4YETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IPUHUMATh LM COBMECTHOW  JACATENIIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHHUPOBATh JACHUCTBUS N0 €€ JOCTHKEHUIO: COCTAaBIISITh IUIAH JIEWCTBHUI,
pacnpenensiTh poJiM C YYETOM MHEHHUM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOECr0 BKJIaJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
oO1Iui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE /IelicTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKU W acCTPOHOMHH, BBISABISATH MNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUS PACUCTHBIX U KauyeCTBEHHBIX
3a/iay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OIIEHKY HOBBIM CUTYAIUIM;

paCIIMPATh PAMKH Y4EOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEAOYTEHUI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETCHHBIH OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUH B OOJACTH
(Gu3HUKYU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIbHOW  peduieKCMH  KaK  OCO3HaHHS
COBEpIIAEMbIX JEHCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHM;

WCIIOJIb30BaTh MPUEMbl peieKCUU I OLIEHKUA CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIU3E pe3yJIbTaTOB
TESATSIILHOCTH;

NPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTAaTKU M JJOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TPH aHaJIu3e pPe3yJIbTaTOB
TESATSIILHOCTH;

IIpHU3HABATh CBOC MPABO U MPABO JPYTUX HA OMINOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBbI
no ¢u3MKe 71 YpPOBHS cpeaHero oOmiero oOpa3oBaHus y 00ydaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIIJIEKT, TIPEIITOTar atoII i
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh MOHMMATh CBOS AMOITMOHAIEHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW SMOITMOHAJIBHON CQepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMS, BKJIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHHUE NPHHHMATH
OTBETCTBEHHOCTh 3a CBOC TIOBEJCHHME, CIIOCOOHOCTh aIanTHPOBATBHCS K
SMOIMOHAIBLHBIM U3MEHCHHSIM U TMPOSIBIISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TPHU OCYIIECTBICHUU OOLIECHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CITIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KApPTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJICICH:
MaTepHalibHasi TOYKa, MHEPIMAIbHAs CHCTeMa 0TcUeTa, a0CONIOTHO TBEPAOE TEIIO,
UJeadbHbIN ra3, MOJEIU CTPOEHUS Ta30B, KMIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3a1ay;

pacro3HaBaTh (puU3NUECKUe SIBJICHUS (IIPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKHU, MOJEKYJIPHO-KHHETUUECKON TEOPUU CTPOCHUS BELIECTBA U



AJEKTPOJUHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBMKEHHE [0 OKPY>KHOCTHU, WHEpLHS,
B3auMojielicTBue Tel, Auddy3us, OpOYHOBCKOE JBHXKEHHUE, CTPOCHUE KUIAKOCTEH
Y TBEPJIbIX TEJI, ”3BMEHEHUE 00beMa TeJl MPU HarpeBaHUM (OXJIAXKIACHUH ), TEINIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCALUs, IUIABIICHUE, KPUCTAJUIM3alus, KUIIECHUE,
BJI&JKHOCTh BO3]1yXa, MOBBIIIEHNUE JABJICHUS r'a3a MPU €ro HarpeBaHUMU B 3aKPBHITOM
COCyZ€, CBS3b MEXKIY IapaMeTpaMu COCTOSIHMA Ta3a B M30IpoIEeccax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHUE, MCTOJB3Yysl (DU3NYECKUE BEIUYUHBI:
KOOpAWHATA, MyTh, MEPEMENICHHE, CKOPOCThb, YCKOpPEHHME, Macca Teja, CHIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAIbHAS SHEPrusi, MEXaHU4ecKas
paboTa, MexXaHWYeCKas MOINHOCTh, NpPU OMHCAaHWU TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJIUYMHY C JAPYTHUMU
BEJTMYMHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBBICE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI: JaBJICHUWE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKasi SPHEPTUSl XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, padoTa rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENsl; TMPU OMHCAHHUH
NPaBWIBHO TPAKTOBaTh (U3MUECKHM CMBICT HCHOJIB3YEMbIX BEIWYHH, HX
000O3HAaYeHUsI W €JAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUEHHBIE IIEKTPUUECKUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIsS, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU OINKCAaHWM TPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIHOIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIIBI;, YyKa3blBaTh (DOPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATHh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MIPUHIHUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, I u Il 3akonsl HeroTOHA,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPruM, 3aKOH COXPAHEHUs HWMITYJIbCa,
MPUHIHUI CYNEPHO3ULIUHA CUJ, NPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCUETa, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW DHEPIUU TEIUIOBOTO JBUKECHHUS MOJIEKYN C
a0COIOTHOM TeMIlepaTypoil, EPBbIi 3aKOH TEPMOJIUHAMHKH, 3aKOH COXpPaHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCJIOBUS (TpaHUIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAalluH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacCHOTO HUCIIOJIL30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI MO0 MCCIECAOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAaHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHH, TPU ITOM
dbopmynupoBaTh mpolJeMy/3agady U TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYIOBaHMs, MPOBOJAUTH OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 WM3MEPEHUSI U MCIOJb30BaTh WU3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYMPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3YJbTATHl TMOJTYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYHH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

coOJIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U MPOEKTHOM
JEATeIbHOCTH C HCIOJIb30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO
o0opyI0BaHuS;

pemiath pacyeTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3HYECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpaATh (PU3UYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJUMBIE ISl €€ PEIIeHHs], TPOBOAUTH PACUEThl M OIICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IENOYKY PACCYXKICHHM C ONMOpONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIIONE30BATh npd  pemieHud  y4eOHBIX — 3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KpUTUIECKU aHATM3UPOBATH MOTydaeMyto HHPOpMaIInIo;

PUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHW ¥ TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSt o0ecredeHus: 0€30MacHOCTH TP OOPAIEHUH ¢ TPUOOpPaMU U TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTath B TpyHNe C BBHIMOJTHCHUEM pPA3IUYHBIX COIHMAIBHBIX pOJEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, pPALMOHAIBHO PACHpPEeTsITh OO0S3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJleKBaTHO OLICHWBATh
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeNOCTHOCTh W E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3NUYSCKUX MOJICIICH:
TOYCYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHUK CBETA, SACpHAs
MOJIeb aTOMa, HYKJIOHHAs MOJelb aTOMHOTO spa MpH PEIIeHUH (HU3HUECKUX
3ajad4;

pacmo3HaBath (pu3nUeckue sBICHUS (MPOIECCh) B OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAaHTOBOW (DM3UKH: AJIEKTPUYECKas MPOBOJUMOCTD,
TETNIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHUCTBUS TOKAa, B3aUMOJICHCTBHUE
MarHWTOB, OJEKTPOMAarHWTHAas WHIYKIUS, JACHCTBHE MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JIBIJKYIIMMCS 3apsiji, DJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSAMOJUHEHHOE pacCIpOCTPAHEHUE CBETa, OTPaKE€HUE, MpeIOMIICHHE,
uHTepdepennus, audpakuMs W MOJSpU3alUsg CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlieHHE, BOZHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTeCTBEHHas M HUCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONKUCHIBATh U3YUYEHHBIE CBOWCTBA BEHIECTBA (JIEKTPUUYECKHE, MATrHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOAUMMOCTh  PA3JIUYHBIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBIIEHUS (TIPOIECCHI), UCIHOJBb3YSd (DU3UUYECKUE BEIHYUHBI:
AJIEKTPUYECKUM 3aps], CWJIA TOKA, DJIEKTPUUYECKOE HAIIPSIKEHUE, DJIEKTPUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIDKYIIAs CHiia, paboTa TOKa,
MHAYKIWS MarHuTHOrO MoJiA, cwia Ammnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOI0O M MAarHUTHOIO MOJIEM, NEPUOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij MU CHJa ToKa B TIpoIlecce
TAPMOHUYECKUX DJIIEKTPOMAarHUTHBIX KoJeOaHuii, (OKYCHOE pACCTOSIHHE U
ONTHYECKAasl CHUJIa JIMH3bl, IMPU OINHUCAHUM MPABUIBHO TPAKTOBATh (DU3UUYECKUI
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OO0O3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JIAaHHYIO (QHU3WYECKYI0 BEIUYUHY C JAPYTHMH
BEJIMYMHAMU;

ONMUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJIICHUS M IPOLECCHI, HCHOJIb3Ys
(du3nMYecKue BEIWYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MOJIypachaa, SHEPIrus CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOIb3YEMbIX BEJIWYMH, UX OOO3HAYEHUS] M €IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISATH 3HaUCHUE (PU3NUECKON BETUUUHBI;

aHANIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MApAJIIEIBHOTO
COCQMHEHUSI IPOBOJHUKOB, 3akOoH Jlxoynsa—JleHma, 3aKOH 3JIEKTPOMarHUTHOU
WHJIYKI[MU, 3aKOH MPSIMOJIMHEMHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUSA
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHUS SHEPIUH, 3aKOH COXPAHEHUs HUMIIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, Mmoctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TFpaHMIIBI, 00JIACTH)
PUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHl TI0 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUUA W
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX M KOCBEHHBIX HU3MEPEHUM: NPU 3TOM
dopMmynupoBaTh TpoOieMy/3ajady U TUINOTE3y Y4YEOHOro HSKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TMpPEIIOKEHHOTO 000pYIOBaHUS, MPOBOIUTH OIBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CHOCOO M3MEPEHUS M HUCIOJb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH MOTPEITHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHHWI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3YNBTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM MCCIIeIOBAHHUS;

coOmroaTh mpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEACHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeIOBATEIBCKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opyI0BaHNS;

pemath pacyeTHBIC 3a7a4d C SIBHO 3aJaHHONW (DU3UYECKOW MOJIETbIO,
UCIOJNIB3YS (PM3MYECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a9U
BBIOMpaTh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BEIMUYUHBI U (POPMYIIHI,



HEOOXOIMMBbIE ISl €€ PELICHUs, MPOBOAMTbH PAcUeThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaUeHHsI (PU3HUECKON BETUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETNIOYKY PACCYKICHUU C OIOPOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh pu pelmieHUd  y4yeOHBIX  3ajad COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTUU AJIA MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAILIUU
U TIPEJICTAaBIEHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJydaeMyl0 HHPOpMAILIUIO;

OOBSICHATH MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB, pa3nuyarh yCcJIOBUSA UX 0€30MaCHOI0 UCIOJIb30BAHMS B TTOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHbBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCEIHEBHOW >KU3HU
ISt o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAaMU, JJIsl COXPAHEHUS 310POBBSI U COOIIOACHUS HOPM IKOJIOTHMYECKOTrO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyHIE€ C BBINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TPYyNIbl, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHNAPTHBIX CUTYyalUsAX, aJ€KBATHO OLIEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoasubie | Ilpakrnueckue (1ucbp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinewaritia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamiia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpAaHECHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOI 9 1 bubmmnorexa LIOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEpMOHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bubnuoreka [LIOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no paszneny

24

Paznea 4. QJIEKTPOAUHAMMUKA

bu6moreka [IOK
41 DICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN 2neKTpHYeCKrid TOK. TOKH B bubnuotexa [JOK
4.2 12
Pa3AYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uu@poBbIe
Ne o/m P Konrpoabsnbie | IIpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpnen 1. QJIEKTPOAUHAMMUKA
MarunuTHoOE€ 110J1€. IIEKTPOMarHUTHAS bubnuotexa [JOK
11 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHhIE 9 1 bubnuoreka [IOK
' KOJIeOaHuUs https://m.edsoo.ru/7f41c97¢
59 MexaHn4ecKre U 3JIEKTPOMarHuTHhIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
frKa https://m.edsoo.ru/7f41c97c
Hroro no pazpeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CITEIMAIBHOM TEOPUHU 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
41 DeMeHThl KBAHTOBOU ONTUKHU 6 htts://m.edsoo.ru/7f41c97¢
4.2 Crpoenune atoma 4 bubnuoreka LIOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SAPO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKI 7 Et?rij?/l;lr?;[;iﬁ(u)/gfﬂwk
Hroro no pazneny 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE

6.1 OGoobraroriee MOBTOPEHHE 4 l:tl;lrfsj?/jI;.T;I;iﬁ(lj)/I?MlcQ?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB T10 [TIPOTPAMME 68



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

10 KIIACC
Ne n/m Tema ypoka KosuyecrBo ICKTPOHHbIE LHPPOBLIC
4acoB o0pa3oBaTe/ibHbIE pecypchl

1 ®usuka — Hayka o npupoje. HaydHnbie MeTO1bl MO3HAHUS 1 bubnuotexa [JOK
OKPYXKAIOIIEro Mupa https://m.edsoo.ru/ff0c32e2

5 Ponb n MecTo dusnku B GopMHUPOBAHUN COBPEMEHHON HAYIHOU 1 bubnuotexa [JOK
KapTHUHBI MUPa, B IPAKTUYECKOM IE€ATEIBHOCTH JIFOIEH https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe aBrxenne. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nerkeHus. [lepemenienne, CKOpOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpPHOE TTPAMOIMHEHOE TBUKCHHE 1 brbmmorexa LOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSMOJIMHEHOE JBIKCHHE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c372e
6 CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHUS 1 E;i?;;f;iiﬁaﬁ 0c39¢c

7 KpuBonuneiiHoe nBmxeHue. J[BuxeHne MaTepruaibHON TOUKH 110 1 bubmuoreka [IOK
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

8 [Ipuniun otHOCcuTenpHOCTH | anuies. MHepuuanbHbple CUCTEMBI 1 bubmmoreka [IOK
otcyerta. [lepBblii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [Ipunuun cyneprno3unuu cui. Bropoii 3akon 1 bubmmoreka [IOK
Hprorona s matepuanbHOM TOUKU https://m.edsoo.ru/ffOc3be8
10 Tpernii 3axkoH HproTOHA A1 MaTepUanbHbIX TOUEK 1 E:fg?;;?;izﬁﬁ); 0c3be8

1 3akoH BceMupHoro taroteHus. Cuna tsokectu. [lepBas kocmuueckas 1 bubmmoreka [IOK
CKOpPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoreka LIOK



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Koaddumument tpennst. Cuiia CONpOTUBICHUS TIPH

bu6mmoreka [IOK

13
JIBU’KCHUHU TeJa B )KUJAKOCTH UJIM ras3e https://m.edsoo.ru/ff0c3f76
[ToctynarenbHOE 1 BpalaTesibHOE JBUKEHNUE a0COTIOTHO TBEPIOTO
14 Tesa. MomenT cuitel. [1imeuo cumbl. Y CiIoBusa paBHOBECHS TBEPIOTO bubnnotexa LHOK
' ' ' p P https://m.edsoo.ru/ff0c41a6
Tena
15 NMnynbc MaTeprabHOM TOYKH, CUCTEMBI MaTEPHUATIbHBIX TOYEK. bubnuoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUsl UMITYlbca. PeakTuBHOE IBUYKEHUE https://m.edsoo.ru/ff0c43d6
16 PaboTa u MmortHOCTH critbl. KuHeTH4eckas sHeprusi MaTepruaTbHOM - bubnuotexa [JOK
ToukH. TeopeMa 00 U3MEHEHUH KUHETUYECKON SHepruu https://m.edsoo.ru/ff0c4502
[TorennnaneHas sHeprus. [loTeHnManbHas SHEPrUs yrpyro
17 nehopMUPOBAHHOM T nHbl. [loTeHIIManbHAS SHEPrUs TeJIa BOIU3HU bubmiorexa HOK
PMHP PYCHEL p https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3EMJIN
[ToTeHnmanpHble U HEMOTEHIUAIbHBIE CUJIbI. CBSI3b pabOTHI
. bu6mmoreka [IOK
18 HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKOM IHEPTHH
. https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXpaHEHUsI MEXaHUYECKOW SHeprun
Snnexc yueOHUK:
Jlaboparopnas padota «VccnenoBanue cBa3u pabOThI CUIIBI C FACKE yIE . .
N https://education.yandex.ru/uchebnik/main
19 M3MEHEHHEM MEXaHUUEeCKOW PHEPTUH TeJla Ha IPUMEPE PaCTIKEHUS : .
VYuu. py: https://uchi.ru Poccuiickas
PE3UHOBOTO KI'yTa»
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
20 Kontponbnas pabota o teme «Kunematuka. JJunamuka. 3akoHbI bubmmoreka [IOK
COXPAaHEHUS B MEXaHUKEY https://m.edsoo.ru/ff0c4b74
1 OCHOBHBIE MTOJI0XKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bubmmoreka [IOK
BbpoynoBckoe neuxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
Snnexc yueOHUK:
29 Xapakrep ABUKEHHS U B3aUMOJICUCTBHS YaCTHI] BelecTsa. Moaenu https://education.yandex.ru/uchebnik/main

CTPOCHUA Ir'a30B, JKUJIKOCTEH U TBéleBIX TCII

VYuu. py: https://uchi.ru Poccutickas
UIEKTPOHHA WIKoJIa: https://resh.edu.ru
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Sunexc yueOHuUK:
https://education.yandex.ru/uchebnik/main

23 Macca monekyn. KomngectBo BemiectBa. [TocrosiaHas ABoraapo Ve, py: hitps://uchi.ru Poccuickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
Sunexc yaeOHuUK:
24 Tennosoe paBHoBecue. Temneparypa u e¢ usmepenue. [llkana https://education.yandex.ru/uchebnik/main
temnepatyp Llenbcus VYuu. py: https://uchi.ru Poccuiickast
UIEKTPOHHAS MIKoJIa: https://resh.edu.ru
. bubnuotexa [JOK
25 Nneansneiii raz B MKT. OcHoBHOe ypaBHeHHEe MKT https://m.edsoo. ru/ffocAfde
%6 AOcoroTHas TeMIIEpaTypa Kak Mepa cpeHell KHHETHYECKON YJHEPT U bubnuoteka [JOK
JBUKECHUS MOJIEKYIL. YpaBHeHHe MeHeneeBa-Kitaneiipona https://m.edsoo.ru/ff0c511e
SAnaexc yueOHUK:
https://education.yandex.ru/uchebnik/main
27 3akoH /lanproHa. ['a30BBIC 3aKOHBI : N
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
Sunexc yaeOHuUK:
08 JlaGopaTtopHnas pabota «/cciaenoBaHue 3aBUCUMOCTH MEXKTY https://education.yandex.ru/uchebnik/main
rapamMeTpamu COCTOSIHHS pa3peKEHHOTO ra3a» VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
29 N3omnporieccsl B uaeanbHOM raze u ux rpaduyeckoe mnpeicTaBlieHue bubmmorexa [IOK
https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprust TepMOIUHAMUYECKON CHCTEMBI U CIIOCOOBI ¢
30 n3MeHeHus. KonnuecTBo TErioTsl U pabota. BHyTpeHHSss SHEpTrHs bubmmorexa [IOK
https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO UJEaJIbHOTO ra3a
31 Buasl Tenonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5c36
32 VY nenbHas TEIIOEMKOCTh BellecTBa. KoanmuecTBo TEMIOThI pu bubmmoreka [IOK

TCIUIonepeaayc. A,Z[Ha6aTHBII>i mnmponecc

https://m.edsoo.ru/ff0c5¢c36
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bu6mmoreka [IOK

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 IPUMEHEHHUE K M30IIpOoLIEcCaM htts://m.edsoo.ru/ffOc5efc
HeobpaTumocTs mporieccoB B mpupoae. Bropoii 3akoH bubnuorexa [JOK
34
TEPMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 [Tpunnun pevicreus u KIT[ TenioBoit MalHbl https://m.edsoo.ru/ff0c600a
Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
36 Huir Kapro u ero K11 V. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
Anaexc yueOHUK:
https://education.yandex.ru/uchebnik/main
37 DKOJIOTHYECKHE MPOOIEeMbI TEMJIOIHEPT€TUKU A .
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
38 O6o06matomuii ypok «MousekyinsapHas ¢puznka. OCHOBBI bubmuoreka [IOK
TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTtponbHas padota o reme «MosekymnspHas ¢puszrka. OCHOBBI bubmuoreka [IOK
TEPMOMHAMHUKI https://m.edsoo.ru/ff0c6a50
bu6mmoreka [IOK
40 [TapooOpazoBanue u KoHIeHcanus. VicmapeHre u KureHue httos://m. edsoo.ru/Ff0c63b6
AGCOmIOTHAS U OTHOCUTEINbHAS BIAXKHOCTh BO3AyXa. HachleHHbII bubmmoreka [IOK
41
nap https://m.edsoo.ru/ff0c64d8
42 TBeépnoe teno. Kpucramnuueckue u amopgHsbie Tena. AHU3OTPOIHS bubmmoreka [IOK
CBOMCTB KpucTtayos. JKunkue kpucramisl. COBpeMEHHbIE MaTEpUaIIbI https://m.edsoo.ru/ff0c65f0
43 [InaBneHue u KpucTaIM3aus. Y aenbHas TeIoTa MIaBIeHUS. bubmmoreka [IOK
CybOnumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHEe TEII0BOro OajgaHca Bubmorexa LIOK

https://m.edsoo.ru/ff0c6820
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https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45 DnekTpu3alus Tell. DIeKTpUIecKuid 3aps. [[Ba Buga 3eKTpuyecKux bubnuorexa HOK
3apsiioB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, TUAIEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS bubnuorexa [JOK
JNEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsanoB. 3akon Kynona. Toueunblit a51eKTpuYeCcKuii bubnuotexa [JOK
3apsij https://m.edsoo.ru/ffOc6ced
48 HamnpsbxeéHHoCTh 2nekTpudeckoro nodis. [Ipunnun cyneprno3uium bubnuotexa [JOK
ANEKTPUYECKUX MoJiel. JINHIN HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pa6ora cui snexrpocratiuueckoro nosis. [lorennuan. Paznocts bubmuoreka [IOK
MOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHUKY M TUAIEKTPUKH B JIEKTPOCTATHYECKOM IIOJIE. bubmuoreka [IOK
JlupnekTpuyeckass IpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018
bu6mmoreka [IOK
o1 DnekTpoeMkocTh. KoHnencaro
P A P https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD TNIOCKOTO KOHJIEHCATOPa. DHEPTHUS 3apsKEHHOTO bubmmoreka [IOK
KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
Sunexc yaeOHuUK:
53 a6 50ta "MAMeDeIHIe e . . " https://education.yandex.ru/uchebnik/main
aboparopnas paboTta "M3MepeHue IeKTpOEeMKOCTH KOHIeHCaTopa . .
PATOpHAA P p R A p VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
. Snnexc yueOHUK:
[IpuHIMO neicTBUS U MPUMEHEHHE KOHIEHCATOPOB, KOMTMPOBAILHOTO . . .
54 N 5 https://education.yandex.ru/uchebnik/main
anmnapara, CTpyHHOTO IMpUHTEpa. DIEKTPOCTaTHUECKas 3allluTa. i .
patd, CIpyH P P P B VYuu. py: https://uchi.ru Poccuiickas
3azeMiIeHHe HIIEKTPONpUOOpPOB _
AJIEKTPOHHAsI IKoa: https://resh.edu.ru
. . Sunexc yu4eOHUK:
DNEKTPUUYECKUH TOK, YCIOBHS €r0 CyliecTBOBaHMs. [10CTOSHHBIN TOK. . . .
https://education.yandex.ru/uchebnik/main
55 Cuna toka. Hanpspoxkenue. Conporusiienue. 3akoH OMa Juist yuacTka

Ja(SInes1

VYuu. py: https://uchi.ru Poccutickas
UIEKTPOHHA WIKoJIa: https://resh.edu.ru



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/

HOCHCHOB&TCHBHOC, napajjiCJibHOC, CMCIIAHHOC COCANHCHUC

bu6mmoreka [IOK

56 poBoJHUKOB. JlaboparopHas padorta «/3yueHue cMemanHoro httos://m.eds0o.ru/ffOCT4f0
COCIMHEHUS PE3UCTOPOBY
bu6mmoreka [IOK
o7 PaboTta u MOIITHOCTE ANIeKTpUIecKOoro Toka. 3akoH J[xoyms-JIenma https://m.edsoo.ru/f0c7838
3axon Oma 11 nOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe
58 3ambikanue. Jlaboparopnas padora «M3mepenne 3J1C uctounuka Toka bubmmorexa HOK
https://m.edsoo.ru/ffOc7ae0
Y €r0 BHYTPEHHETO COMPOTHUBIICHUS
SAnnexc yueOHUK:
59 DNeKTpOHHAs MMPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh https://education.yandex.ru/uchebnik/main
CONIPOTHBIIEHHS METAJUIOB OT TemnepaTypsl. CBEpXIpOBOIUMOCTh Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
SAnaexc yueOHUK:
60 DNeKTpUYeCKUi TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITy4YKOB https://educatlon.vanQex.ru/ucheE)nlk/maln
VYuu. py: https://uchi.ru Poccutickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
61 [TonynpoBoAHUKH, UX COOCTBEHHAS U PUMECHAS IPOBOIUMOCTb. bubmuoreka [IOK
CgoiictBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DIJIEKTPUYECKUI TOK B paCTBOpaX U pacijiaBax 3JIEKTPOIUTOB. bubmuoreka [IOK
DIIEKTPOJIMTUYECKAS AUCCOIMALIMS. DIECKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DneKkTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN U bubmmoreka [IOK
HECaMOCTOSATENbHBIN pa3zpan. Monnus. [Inaszma https://m.edsoo.ru/ff0c84ae
64 DnexTpuyecKkue Npubophl U YCTPOICTBA U UX MPAKTUYECKOE bubmmoreka [IOK
npuMeHenue. [IpaBuna TexHUKH 0€301MacCHOCTH https://m.edsoo.ru/ff0c86fc
. bubmuorexa [JOK
65 O06006manmui ypok «NeKTPOIUHAMUKA htts://m.edsoo.ru/ff0c88he
66 KonTponsHas paboTa o Teme «nekrpocratuka. [locTossHHBIN bubmmoreka [IOK

BHeKTpI/I‘-IeCKI/Iﬁ TOK. ToKHU B Pa3JINYHLBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67

PesepBHblit ypok. KonTposbHas paboTa 1o teme "DIeKTpoIuHaMuKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

68

PezepBHblii ypok. O6o0maronmii ypok mo temam 10 xinacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmuecTBo | Jyexrponnbie nudposbie
Ne n/m Tema ypoka P bp
qacoB o0pa3oBaTe/ibHbIE pecypchl
1 IlocTOsAAHHBIE MAarHUTHI U UX B3aUMOACHUCTBHE. MarHUTHOE MOJIE. 1 bubmuorexa [IOK
BexTop MarHUTHOM MHAYKIMH. JINHUM MAarHUTHON MHAYKIIMHU https://m.edsoo.ru/ff0c9778
9 MarunuTHOE€ 110J1€ MPOBOJHKUKA C TOKOM. OTBIT DpcTea. 1 bubnuotexa [JOK
B3anmoelictBre MpOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas padota «/3ydeHre MarHUTHOTO MOJISI KaTYIIKH C 1 bubmuoreka [IOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO TIOJIsI HA MPOBOAHKK ¢ TokoM. Crta Amrepa.
4 JlabopaTtopHnas pabota «/ccnenoBanue 1eHCTBHS TOCTOSTHHOTO 1 bubmmorexa HOK
PATOPHAA P s A https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MAarHUTHOTO TOJISI HA JBMOXKYIITYIOCS 3apPSKEHHYIO YaCTHILY. bubnuorexa [JOK
5 1
Cuna Jlopennia. Pa6oTa cuier Jlopenia https://m.edsoo.ru/ff0c9df4
Sunexc yaeOHuUK:
6 DneKkTpoMarHuTHas UHAYKIUA. [I0TOK BEeKTOpa MarHUTHOM MHTYKIWH. 1 https://education.yandex.ru/uchebnik/main
OJIC nHnykuuu. 3aKOH 3JeKTpoMarHuTHOW uHaykuuu dapanes VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
7 JlaGopaTtopHnas pabota «cciaenoBaHue sIBICHUS 3JICKTPOMArHUTHOM 1 bubmmoreka [IOK
VHTyKIIU https://m.edsoo.ru/ff0cal50
WNunykrusHOCTh. SIBneHne camonuaykiuu. 31C caMOUHAYKIUH.
8 DHeprusi MarHUTHOTO TMOJISI KATYIIKU ¢ TOKOM. DJIEKTPOMAarHUTHOE 1 bubmmorexa [IOK
P yt ' P https://m.edsoo.ru/ff0ca600
oJie
. Sunexc yu4eOHUK:
TexHuueckne ycTpocTBa U UX MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, . . .
https://education.yandex.ru/uchebnik/main
9 3IIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN 3IE€MEHTaAPHBIX 1

YaCTHULl, THAYKIIMOHHAs ICYb

VYuu. py: https://uchi.ru Poccutickas
UIEKTPOHHA WIKoJIa: https://resh.edu.ru



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/

10 O6o06mmarmuii ypok « MarHuTHOE 10J1€. DIEKTPOMAarHuTHAs bubmmoreka [IOK
WH]TyKITUS https://m.edsoo.ru/ffOcab82
1 KontponbHas padota o reme «MarHutHoe noJje. DJIeKTpOMarHuTHas bubnuorexa [JOK
WHTyKITUS https://m.edsoo.ru/ff0cad58
12 CBoOoHbBIE MEXaHNUECKHE KoleOanus. 'apMoHndeckue Koneoanusl. bubnuoreka [IOK
VYpaBHeHue rapMoHHUecKuX Kosiebanui. [IpeBpaienue sHeprun https://m.edsoo.ru/ff0caf06
Sunexc yaeOHuUK:
13 JlabopaTtopHnas pabota «MccnenoBanue 3aBUCUMOCTH TIEPHOJIA MATBIX https://education.yandex.ru/uchebnik/main
KoJieOaHu# Tpy3a HA HUTHU OT JUTMHBI HUTU U MACChI TPy3a» VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs MIKoJa: https://resh.edu.ru
Konebarenpnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS
14 B WI€AILHOM KO0JIEOATEIbHOM KOHTYPE. AHAIOTHS MEXK T bubmmorexa [IOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS SHEPTUHU B UACATBHOM bubmmoreka [IOK
KoJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaronux Koyiedanusx. BolHyX1eHHBIE
16 MexaHnyeckue kosebanus. Pesonanc. BolHyX1eHHBIE Eubmrorexa HOK
' ' YK https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIeOaHuUs
[Tepemennbiii Tok. CHHYCOUIANIbHBIN ITEpEMEHHBIN TOK. MOIIIHOCTH
17 MIEPEeMEHHOTO TOKa. AMIUTMTYIHOE U JISHCTBYIOIIEE 3HAYCHHUE CUIIBI bubamorexa [IOK
P ' Y o https://m.edsoo.ru/ffOchd34
TOKa M HAIIPSHKEHUS
Snnexc yueOHUK:
18 Tpancdopmarop. [IpousBoacTBo, epeaayda v MoTpedIcHNE https://education.yandex.ru/uchebnik/main
JJIEKTPUYECKOHN SHEPTUU VYuu. py: https://uchi.ru Poccuniickast
AJIEKTPOHHAs KouIa: https://resh.edu.ru
19 VYeTpoicTBO M MPAKTUUECKOE TPUMEHEHHUE SJIEKTPUUYECKOTO 3BOHKA, bubmmoreka [IOK
reHeparopa epeEMEHHOr0 TOKa, JIMHUM JJIEKTponepesayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKUE PUCKU MPU MPOU3BOJACTBE ueKTposHeprun. Kynbrypa Snnexc yaeOHUK:



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc324

HCII0JIb30BAHUSA 3JICKTPOSHECPIMU B HOBCGI[HGBHOfI KU3HU

https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

MexaHnueckre BOJIHBI, YCIOBUS pacnpocTpanenus. [lepuos.

21 CkopocTb pacnpocTpaHeHHsl U JyIMHA BoJIHbI. [loniepeunsie u bubmorera [IOK
https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJIHBI
bubmmoreka [IOK
22 3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3Byka httos://m.edsoo. ru/ff0cecc
93 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U CKOpoCTh. [lIkana bubnuotexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
Anaexc yueOHUK:
24 [TpuHIUIIBI paIMOCBS3M U TENIEBUACHUS. Pa3BUTHE CPENCTB CBS3U. https://education.yandex.ru/uchebnik/main
Pagnonoxanus VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
bu6moreka [IOK
25 KonTtponpHas padota «Konebanusi 1 BOJTHBD htts://m.edsoo.ru/ffOcc6fs
%6 [IpsimonuHelHOE pacpoCTpaHEHUE CBETA B OJTHOPOJIHOM Cpee. bubmuoreka [IOK
Toueunslii uctounuk cBeta. JIyd cBera https://m.edsoo.ru/ff0cd350
97 OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHus cBeta. [loctpoenue bubmuoreka [IOK
M300pakKeHUH B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cBera. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii bubmmoreka [IOK
yroJl IOJIHOTO BHYTPEHHETO OTPaKEHUs https://m.edsoo.ru/ffOcd7f6
29 JlaboparopHas paboTa «/3MepeHue mokazaress MPeIOMICHUS CTEKIa» bubmmorexa [IOK
https://m.edsoo.ru/ff0cd67a
30 JIun3sl. [loctpoenue nzoOpaxkenuii B auH3e. PopMysa TOHKON JTUH3BI. bu6nuoreka [LIOK
YBenuueHue JTUH3bI https://m.edsoo.ru/ffOcddle
31 JIaGopatopHas paboTa «VccrnenoBanue CBOMCTB U300pakeHUH B SHnekc yueOHMK:

JIMH3ax»

https://education.yandex.ru/uchebnik/main



https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://education.yandex.ru/uchebnik/main

VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

Hucnepcus cserta. CinoxHsbli coctaB Oesoro cseta. L{Ber.

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main

32 JlaboparopHas pabota «HabmroneHre Tucnepcuu CBeTay VYuu. py: https://uchi.ru Poccuiickast
AJIEKTPOHHAs IKoJa: https://resh.edu.ru
. bubmoreka IIOK
33 WnTepdepentms ceera. Judpakius ceera. J(nppakunonnas pemerka httos://m.e dsofru R
34 [TortepeunocTh cBeTOBBIX BOJIH. [lomsipru3anus ceera Bubmroreka LIOK
https://m.edsoo.ru/ffOcf02e
Anaexc yueOHUK:
35 OnTryeckue npruOOPbI U YCTPONUCTBA U YCIOBUS UX 0€30M1aCHOTO https://education.yandex.ru/uchebnik/main
MPUMEHEHUS VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
36 ['panuLIbl NPUMEHUMOCTH KJIaCCUYECKON MeXaHUKH. [locTynarel bubmuoreka [IOK
CHELMaJIbHON TEOPUN OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U bubmuoreka [IOK
COKpAILIEHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 DHEprus ¥ UMIYJIbC PEIITUBUCTCKON YacTUlbl. CBSI3b MAcChI C bubmuoreka [IOK
SHEPrueu U UMITYJIbCOM. DHEPrus MOKos https://m.edsoo.ru/ffOcfc68
39 Kontponsnas pabota «Ontuka. OCHOBBI ClIeIUaIbHON TEOPUH bubmmoreka [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Inanka. DHeprus 1 uMmIynsc GoToHA Et?i?/?;?;iiﬁ?/ﬁ 0cfelt
41 OtkpeiThe 1 uccnenoBanue Gotoadpdexra. OnbiTel A. I'. CTonerosa E:fg?;;?;izﬁﬁ)/ﬁ Ocffed
42 3akonbl potorddekra. YpaBHeHue DiHmITeHHA 115 HoTodIPdeKTa. bubmmoreka [IOK

«Kpacnas rpanuna» gotorddexra

https://m.edsoo.ru/ff0d015e



https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Jasnenue ceera. OnbiThl 1. H. JleGeneBa. Xumuueckoe neicTBue

bu6mmoreka [IOK

43 cBeTa https://m.edsoo.ru/ff0d04a6
Sunexc yaeOHuUK:
m TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE PUMEHECHHUE: https://education.yandex.ru/uchebnik/main
(dboToaMeMeHT, GOTOAATYNK, COTHETHAS OaTapesi, CBETOAMOT VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs IKoJa: https://resh.edu.ru
45 Pemrenue 3amay mo reMe «1€MEHTHI KBAHTOBOM OITUKH bubnmorexa LHOK
https://m.edsoo.ru/ff0d0302
46 Mogens aroma Tomcona. OnbiThl Pezepdopaa mo paccesHuO o- bubnuotexa [JOK
yactull. [Inanerapnas monens atoma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
48 N3nydyenue u nmornomieHue GOTOHOB MPH MEPEXOJIE aTOMA C OJTHOTO bubmuoreka [IOK
YPOBHSI S3HEPTUM Ha APYroil. Buabl crieKTpoB https://m.edsoo.ru/ff0dOafa
49 BonnHoBsie cBoiicTBa yactuil. Boinsl ne bpoitnsa. KopnyckynsipHo- bubnuotexa [JOK
BOJIHOBOM nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE U3JIy4eHHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHE pagunoakTuBHOCTU. OTBITH Pezepdopna mo onpeneneHuto bubnuorexa [JOK
COCTaBa PaJIMOAKTUBHOTO HU3TyYEHUS https://m.edsoo.ru/ff0d0fd2
Sunexc yaeOHuUK:
51 CgoiictBa anb(a-, 6era-, ramma-u3nyueHus. Bnusuue https://education.yandex.ru/uchebnik/main
PaJMOaKTUBHOCTH Ha KUBbIE OPraHU3MBI VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru
59 OTtkpbiTHE IPOTOHA U HeWTpoHa. M30Tonbl. Anbda-pacna. bubmmoreka [IOK
DNEeKTPOHHBIN M MO3UTPOHHBIHN OeTa-pacnaj. ['amma-uznydenue https://m.edsoo.ru/ff0d1162
DHeprus CBS3U HYKJIOHOB B siipe. SlnepHble peakiuu. SnepHblid
53 peaktop. [IpoOraembl, MepCIEKTUBBI, IKOJOTUIECKHE ACTIEKTHI SIEPHOM bubmmorexa [IOK
https://m.edsoo.ru/ff0d1356
SHEPreTUKU
54 DneMeHTapHble YacTulbl. OTKpBITHE TO3UTPOHA. MeTOoIbI bubmmoreka [IOK



https://m.edsoo.ru/ff0d04a6
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

HaOIIOJICHUS ¥ PETHCTPAIMH YJIEMEHTAPHBIX YacTull. Kpyribrii cton
«DyHIaMeHTaIbHbBIE B3aUMO/IeHCTBUS. EqMHCTBO huznueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55

Ortansl pa3BuTHs acTpoHOMHH. [IpHKIIagHOE 1 MUPOBO33PEHUYECKOE
3HaueHue acTpoHoMuu. Bun 3Be3qHoro Heba. Co3Be3nus, spKue
3Bé3)II)I, IITaHETHI, UX BUAUMOC IBHUKCHHUC. ConHeynas cucremMa

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickast
AJIEKTPOHHAs IKoJa: https://resh.edu.ru

56

Comnrie. ConHeunast akTUBHOCTh. Mctounuk sHeprun CoJtHIIa 1 3BE3]]

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs IKoJa: https://resh.edu.ru

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TJIABHOMN
MOCJIeI0BATEIbHOCTU. BHyTpeHHee cTpoeHue 38€311. COBpeMEHHBIE
IIPECTABICHUS O IPOUCXO0KAEHUH U 3Bomonun CoJHIIA U 3BE3]

SAnaexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

58

Muneunsbiit [1yte — nama ["anaktuka. [Tonoxenue u nBr>xeHue
Counnna B [Nanmaktuke. [Manaktuku. YepHbIE IbIPHI B siApax rajlakTUK

SAnaexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

59

Bcenennas. Pa3zoeranue ramaktuk. Teopust bosbimoro B3peisa.
PenukToBoe n3nyuenue. MerarajnakTuka

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

60

HepemeHHLIe HpO6J'IeMbI ACTPOHOMHHU

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuniickast
AJIEKTpOHHAsI IKoa: https://resh.edu.ru

61

KonTtponpHast pabota «21€eMeHThl aCTPOHOMHH U aCTPO(PUZUKI

Snnexc yaeOHUK:
https://education.yandex.ru/uchebnik/main



https://m.edsoo.ru/ff0d0e38
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main

VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

62

O6o06maromuii ypok. Posib (hM3uKu 1 aCTpPOHOMUHU B SKOHOMHYECKOH,
TEXHOJIOTUIECKOH, COMAIIEHOM U 3THYECKOH chepax AeaTenbHOCTH
YeJoBeKa

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs IKoJa: https://resh.edu.ru

63

O606maromuii ypok. Posib u MecTo pU3MKH 1 aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickast
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

64

O6o06maromuit ypok. Posb puznyeckoit Teopuut B GopMUPOBAHUH
MpeACTaBICHUHN O PU3NYECKON KapTHHE MUpa

Anaexc yueOHUK:
https://education.yandex.ru/uchebnik/main
Vuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

65

O6o0matromuii ypok. Mecto ¢puznueckoil KapTHHBI MUPa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPECTABICHHUIA O IPUPOJIC

SAnaexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

66

PesepBHblit ypok. MaruuTHOE 1oJie. DJIeKTpOMarHuTHas HHTyKIIHS

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccuiickas
AJIEKTPOHHAs 1IKoJa: https://resh.edu.ru

67

PesepBHblIil ypok. OnTuka. OCHOBBI ClIelIMAIBHON TEOPUU
OTHOCHUTEIILHOCTH

Snnexc yueOHUK:
https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru Poccniickast
AJIEKTpOHHAsI IKoa: https://resh.edu.ru

68

Pezepublit ypok. KBanToBas ¢uzuka. DeMeHTbl aCTPOHOMUHU U
acTpOHU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

®uzuka 10 kinacc. YueOHuk. bazoBblil u yriyOaeHHBIN ypOBHU
Astop: Msxkumes I'.4. / Byxosues b.b. / Corckuit H.H.
®uzuka 11 knacc. YueOuuk. bazoBblil u yriyOaeHHBIN ypOBHU
Astop: Msxkumes I'.41. / Byxosues b.b. / Corckuit H.H.

I'ong m3pannsa: 2024

NznarensctBO: [IpocBemienue

METOANYECKUE MATEPUAJIBI 1JISd YUUTEJIA
®dusnka 10 knacc. YueOnuk. bazoBblii 1 yriy0aeHHBIN YPOBHU
Astop: Msxkumes [".51. / byxosues b.b. / Corckuit H.H.
®dusnka 11 kimacc. YueOHUK. ba3oBbIil 1 yriryOJICHHBIN YPOBHU
Astop: Msxkumies ['.5. / byxosues b.b. / Corckuit H.H.

I'ong n3pannga: 2024

NznarensctBO: [IpocBemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



Sunekc yueonuk: https://education.yandex.ru/uchebnik/main
VYuu. py: https://uchi.ru

Poccuiickas anekrponHas mkoda: https://resh.edu.ru
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