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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUU U TpeOOBaHUI K pe3yJibTaTaM
OCBOEHHS OCHOBHOH 0Opa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIXx B PI'OC
COQO, a Ttakxe c yuérom ¢enepaiibHON padoyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus yyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHu3anusaXx Poccuiickon denepanuu, pean3yIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHHH UX (Pu3nuke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METAlpeIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alNU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAY4YHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIE 1I€NTM M3Y4YeHUS (PU3MKM HA YPOBHE CpPEJHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKHU: TUYHOCTHEHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o (pu3HKe BKIIIOYAET:

e IUIAHHPYEMBbIE Pe3ybTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamMera «Pu3nka» 1o rogam o0ydeHusl.

dusrka Kak Hayka o HaumOosee OOMMX 3aKOHAX IPUPOJBI, BHICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOMINMA
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3mueckoir reorpadueri um actpoHommeil. Mcrmonp3oBaHWE U aKTHBHOE
npUMeHeHne (QU3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
W3ydyenne (QU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcsa, B (GOpMUPOBAHHWE YMEHUN MNPUMEHSTh
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU YY€OHBIX UCCIICIOBAHHA.

B ocHOBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHLMIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (QU3NKU
o0beMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce sBIsSeTcs
(opMHUpOBaHUE TMPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHAaNa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢dusukum mpegmnosiaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJIOTUYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEIACTBOM BBEIACHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JIeM palliOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MacHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3UMKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (HyHIaMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUSA ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3aIMU JKCIEPUMEHTAIBHOU AEATEIHHOCTA OO0YYarOIIMXCA.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWH CIHCOK YYCHHUYECKUX
NpaKTHYECKUX paboT. BolaeneHue B yka3zaHHOM IepeuHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIETCA y4YaCTHUKaMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUSA U
ocHauleHust kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBIAJCHUE
O0y4aloUMMHCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHS, HMCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PacdYE€THBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM a1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJlaHHOM (PU3HUYECKON MOJEIIBIO, MTO3BOJISIOIINE TPUMEHATh U3YUEHHBIEC 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTCKaHWS (U3MUECKHX SBICHUH W TPOILECCOB B OKPYXKaIOMIEH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOAENU IS CUTyallud IPAaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOoro rmpoiecca 0a30BbIi ypOBEHb Kypca
bu3UKHM HA YPOBHE CpeaHEro o0IIero oOpa3oBaHus JODKEH U3y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMMme 1o (U3MKE YUYEHUUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOES
o0opyI0oBaHuE.

JleMoHCTpanmoHHoe o0opyAoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe 1O (U3MKE KIFOYEBBIX JEMOHCTpAIUNA s
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarommxca. TeMaTHYecKue KOMIIJIEKTHI
nabopaTopHOTrO 000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3yYCHUS (DU3UKH B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUS OOYyYarONIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PAa3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4YCHHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (dopmupoBaHne yMeHUN OOBICHATH SBICHUS C HCIOJH30BAHUEM
dbu3HUecKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mpejcTaBICHUN O ponu (DU3UKH IS PA3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CISHyIONX 3a7ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nUIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OOBbsICHEHHUsST (PU3NYECKUX SBICHUU B TPUPOAE U JUIsl TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUS PA3NIMUHbIX 3a7ad C $BHO 3aJlaHHOM
¢usznueckoil MoneNbpl, 3a1ay, MOJAPa3yMEBAIOLIUX CaMOCTOSTENIbHOE
co3gaHue GuU3NUeCcKorl MOJEIIH, aJIEKBATHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB M MPUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHMSI U TPOBEJICHUSA
du3MUecKrX HKCIEPUMEHTOB, aHAIM3a M HMHTEpHpeTanuu HUHpopManuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢uU3MKE TNepedeHb J1abopaTopHBIX U
NPAKTUYECKUX paboT SBIAETCA PEKOMEHIOBAaHHBIM, YYMTENb JellaeT BbIOOD
NpOBEJICHUS JIa0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HWHIWBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTObI HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupozae. Haydnble METOIBI ITO3HAHHUS OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DOKCHEepUMEHT B (PUBHKE.

MopaenupoBanue (U3MUECKUX SBIEHUU M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOoHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHMS.
Cucrema orcuéra. TpaekTopus.

[lepemerienrne, CKOpOCThb (CpedHsiE CKOPOCTh, MTHOBEHHAas CKOPOCThH) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U IEepEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C TOCTOSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanne ABMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

Hanpagnenne ckopocTu npu JBMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MYTSIMH, HPOUACHHBIMH TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBr>XEHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpyHuun  otHocutensHocTH  ['amumes.  IlepBbii  3akoH  Hprorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoybXeHus!, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHHUE aOCOTIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

Nmnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIyJibca Tejla. 3aKOH COXpaHEHUs HMIYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunernueckass sHeprusi MarepuajibHOW TOouku. Teopema 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIMAbHBIX CHWJI C M3MCHEHHUEM MEXaHWYeCKOW SHEPruu CHUCTEMBbI TeJl.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C UBMEHEHHEM MEXaHWYECKON HHEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep NBWKECHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. [llkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEHEM KUHETUYECKOW DHEPIUMU TEIUIOBOrO JABMKEHMs dvactull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS HMACAIBHOIO TIasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsl TEIIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHoM mipomecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTUMOCTh TPOIECCOB B MPHUPOJIE.

TermoBele  Mamuebl.  [IpyHOUMIBL  IEMCTBUA ~ TEIJIOBBIX  MAIIIUWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.
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TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpEeHHEH SHEpruu (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeuwjecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacelmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

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

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

HN3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauus Teia. OJEeKTpudyeckuil 3apsia. JlBa BuAa dSIEKTPUUECKUX
3apsiioB. [IpOBOJHUKM, OUAAEKTPUKU W TMOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHbIl 251€KTpUUECKHUM 3apsil.
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Onekrpuueckoe mnosie. Hanpspk€HHOCTE  anekTpuyeckoro mnoisd.  [IpuHnmn
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CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANpPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cun  amekrpocratnueckoro  moss.  [lorenuuman.  Pa3HocThb
MOTeHIUANoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHieHcaTop. DIeKTpOEMKOCTD MIIOCKOTO KOHIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETpP, DBJIEKTpOCTaTHUeCKass 3aliuTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUUIOCKOTO KOHZEHcaTopa OT IUIOIIAIN
IJTACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKU TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEJIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

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

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma AJisi TOJTHOM (3aMKHYTOM) 3JIeKTprUiecKkol 1ienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJIIOB OT TemmepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

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

DJIEKTpUYECKHT TOK B  pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIEKTPOIIU3.
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DIIEeKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATENbHBIN
paspsan. Monuus. [nazma.

TexHuueckre yCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJIBTMETP, PEOCTAT, MCTOYHUKU TOKA, OdJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIA U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOIHUKOB OT JIJIUHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE POBOIHUKOB.

[IpssMoe wu3MepeHue dIeKTpoABMKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mexannueckoe NBH)XEHUE B KMBOUM mpupoze, auddysus, ocMmoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIlIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T, XKUIKOCTEH M

13



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHUCCOLHALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOAIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, OBITOBOM XOJOIUIBHUK, KOHIULIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKash 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekKmpomazHumnas uHOYKUus

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJs JJIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOrO KOJBLEBOTO
IPOBOJIHUKA, KaTylIKK ¢ TOKOM. OnbIT DpcTrena. BzauMmoaelicTBre MpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HampaBJieHUE. [[BrkKeHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHre BIIEKTPOMAarHUTHOW WHAYKOWMHW. [IOTOK BeKkTOpa MAarHUTHOM
MHIYKIUU. OJIEKTPOJABIKYIIAA CHiIa HWHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS Cula HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTh.  SIBIEHHME CAaMOMHAYKIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX

4acTul, MHAYKIIMOHHAA I1CYb.
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Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1€OAHUSA

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
"apmonnyeckue konebanus. [lepuon, wacrora, amrummtyaa u (aza koneOaHUIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUHA MasTHUK. Y PAaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun nNpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJeOaTeNIbHOM KOHTYpe. AHAJOTHUS MEXIy MEXaHUYEeCKUMH |
ANEKTpOMarHuTHeIMA  KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UJCATBHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsX. BrIHY)IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHHYCOMOAIBbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKAa U
HaIpsKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TNPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue napamMerpoB KoJjieOaTeNbHOW CHUCTEMBbI (TIPYXUHHBIA WK
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MaTeMaTU4eCKUM MasiTHUK).
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HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mociieqoBaTENbHOM COEIWHEHUH PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanne 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TmepeMEHHOr0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbBLE BOTTHbI

MexaHudeckue BOJHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CxopocTb 3ByKka. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoil BoiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpeJoMIICHUE, ToJsipu3anus, Judpakuus,
uHTepdepennns. CKOpoCTh 3IEKTPOMATHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeNneBUACHUS. Paaronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.
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HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHue,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

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

OtpaxkeHue cBeta. 3aKOHbI oTpaxeHus cBeTa. [locTpoeHue n300paxxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOJIIOTHBIN MOKA3aTeNb
npeiaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas maunH3a. DokycHoe
paccTosiHUE€ W OINTHYecKass cuwia TOHKOW JmH3bL. [locTpoeHune wuzo0pakeHuil B
COOMpAOIINX U paccerBaromux JiMH3ax. DopMysa TOHKOUN JIMH3BI. Y BEIUYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON ONTHKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HWHTEpP(EPECHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMOnMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMJICHUE CBETA.
OnTudeckue mpudOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakmum ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL

[Tomy4yenwue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol
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N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBONCTB M300paXKe€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI cCllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MeXaHukd.  llocTymatsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIHUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKON YACTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/IH
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprumn (HOTOHA C €r0 YACTOTOM. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeMHETo GoTodd dekra.

Ceeroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanetapnas mogmenp aroma. lloctymatel bopa. M3nyuenume u mornomeHue
¢GOTOHOB mTpHW mMepexojie aToMa C OJHOTO YPOBHS DJHEPrHUM Ha Jpyroil. Bumbr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN

aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.
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Jlemoncmpayuu
Monens onbita Pezepdopaa.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmronenre nMHENYaThIX CIEKTPOB U3IIYYEHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul
HaGmronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OerTa-, TraMMma-H3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHEe NpoTOHAa W HelTpoHa. HykinoHnHas mopnens snapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBS3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.
SnepHble peakuuu. Jlenenue u cuHTE3 A€P.
Anepnwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Mertobl HAOTIOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMHCTBO u3nuecKoil KapTUHBI MUpA.
TexHu4eckne yCTpOCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buibcona, snepHbIii peakTop, aToMHast 6oMOa.
Ilemoncmpayuu
CU€TYnK HOHU3UPYIOUIUX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanne TpekoB 4acTUIl (10 TOTOBBIM (oTOoTrpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHIla U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpamMma «CHEKTPAIBbHBIM KJAcC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
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CBETUMOCTBY» JJI1 3BE3] TIJIaBHOM MOCIEJ0BaTENIbHOCTU. BHYyTpeHHEee cTpoeHue
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3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii 1lyte — Hama ['anaktuka. Ilonoxxenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydeHue.

Macumtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmionenust HeBOOpYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH I ONpe/iesieHus MOJI0XKEHUsI HeOEeCHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MOMYyMIApUs U SIPKUE 3BE3MBI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cepax NeaTenTbHOCTH YeI0BeKa, poJib U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOUN KapTHHE MHUPA, POJb GU3UIECKON TEOpUU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOT'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MYecKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX ITPOEKIMA HAa OCHU KOOPAWHAT, CIO0XKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (DYHKIMM, TPHU3HAKA TOIO00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuyeckue SBICHHWS B JKUBOW MPHUPOJE, KoseOaTeabHbIC
JIBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJu3.
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l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHIA.

Texnonozcua: JWHUM DIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3ybTAaThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0KHBI
OoTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroUIMXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTU, CUCTEMOU IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIleCTBa, PacIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE PEATM3AIIMU OCHOBHBIX HAIpPABJICHUM
BOCIHUTATEIbHOU ESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJICHCTBOBATH C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM 1€ATEIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIUYHOTO BKJIaJ]a B TOCTPOEHUE YCTOMYMBOIO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,

MpUCYIIETO (PU3NUYECKON HAYKE;
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5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUE TIJ100AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AECUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OMbITa JEeATEIbHOCTH JKOJOIMYECKOM HalpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHus  (UBMKKM  OCYHIECTBISATH  NPOEKTHYIO W HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE NeiiCTBUS
ba3oBble JJoruyeckue JaelcTBUA:
CaMOCTOSITENIbBHO  (OpMYyJIMpOBaTH M aKTyallu3UpOBaTh  MPOOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh LENU ACATECIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTEPUU HUX
JIOCTYKCHUS,
BBISIBIIATh  3aKOHOMEPHOCTM M IPOTUBOPEYUSI B  PaccMaTpPUBAEMbBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIM3a UMEIOIIHXCS
MaTEpUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCSITETbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJAMHUPOBATH W  BBINOJHATH pabOTy B YCJIOBUSX  pealbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOEHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBaTe/IbCKe IeCTBUA.
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUSIMH W METOJaMU
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(u3nUecKol HayKu;
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BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH II0 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalud, MPeoO0pa30oBaHUI0 M TPHUMEHEHHI0O B Pa3UYHBIX yYCOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIE TIPU U3YYCHUU (PU3UKY;

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B TPAKTUUECKYI O00JIACTh
KHU3HENIEATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

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

Pab6ora ¢ undopmanmeii:

BJIaJIETh HABBIKAMM IOJyYEHUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpPETalni0 MHPOPMALUN DPANIUYHBIX BUIOB U (HopM
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CpPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aIllMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAEpKaHUS B Pa3NUYHBIX (opmarax c
yu€TOM Ha3zHa4eHUsS MHPOPMAIUH U LIETICBON ayJUTOPHH, BBIOUPAs ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYILIECTBIISITH O0IIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(JIMKTHBIX CUTyallMii W  CcMsrdath
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KOH()JIUKTHI,
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Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid € Y4ETOM MHEHHUHM YYaCTHHUKOB, OOCYXKJAaTh pPeE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJIEU C [O3ULMU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO JAESITENILHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
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pelIeHuUs;
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YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTHX TMPH aHAINW3E pPe3yIbTaToB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TpPH aHaJIu3e pPe3yJbTaToOB
TESATSIIHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce nocTHKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIIJIEKT, TIPEIIOIar afoIuiA
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIFOYAIOIIETO CITIOCOOHOCTH MOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOU cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPHU OCYIIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas cUcTeMa 0Tcuéra, abCOMIOTHO TBEPAOE TEIO,
WJICATBHBIN a3, MOAEIN CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
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3aKOHOB MCXAaHHKMU, MOJIGKy.HHpHO-KHHGTH‘IGCKOfI TCOpUN CTPOCHUA BCHICCTBA U
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AJEKTPOJUHAMUKHA: PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Ted, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBHXKEHHUE, CTPOCHUE KUAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUM (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, HUCTHAPEHUE, KOHJICHCALHUs, IJIABJICHUE, KPUCTAIIA3ALMS, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MPU €ro HArPEBAHUU B 3aKPBHITOM
COCyZle, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJCHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, MUCTOJNB3Yys (HU3NYECKUE BEIMYUHBI:
KOOpAWHATA, MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHUYecKas
paboTa, MexXaHWYeCKass MOIIHOCTh; TMpPH ONUCAHUM TPABUILHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYIO0 BEJIWYUHY C JIPYTUMHU
BEJTMYMHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI: JaBJICHUE Tas3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUUYECKOTO JBHMKEHUSI MOJIEKYJ, CPEAHEKBaApaTUIHAas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIeWCTBUSI TEIUIOBOTO JIBUTaTessl; IpPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HMCHOJIB3YEMbIX BEIWYHH, HX
00O3HAaYEHUs] W EJUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUUYHMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONHUCAHUM TIPABUIBHO TPAKTOBAaTh (PU3MUECKHM CMBICI HCIOIb3YEMbIX
BEJIMYMH, MX OOO3HAUYECHHUA M EIMHUIIBI; YKa3blBaThb (POPMYIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXpAaHEHUs HUMITYJIbCa,
MPUHIUI CYNEPNO3UIUHA CUJ, NPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;
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OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacCHOTO HUCIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI MO0 MCCIECAOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBaTh mpoOieMy/3amady U TUIOTE3y Y4eOHOro HKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYIOBaHMs, MPOBOJAUTH OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE 1 KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIIOCOO W3MEPEHMS] W HCIOJIb30BAaTh H3BECTHBIC
METO/bI OIIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIIEOBAaTh  3aBUCUMOCTH  MEXAy  (U3UYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yJAbTATHl TOJTYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEJIUYUH B
BU/JIe TaOIUIl U TPaHUKOB, JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHMS;

coOJIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U MPOEKTHOM
NEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWUCTB U J1A0OPATOPHOTO
o0opyI0BaHuS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOW (PU3UYECKOH MOJEIbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKUe BETUYUHBI U (HOPMYIIBI,
HEoOXOUMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEaJTbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pelaTh KaYeCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOil Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCII0JIb30BATh npd  pemieHuH  y4eOHBIX — 3ajad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
Y TIPEJICTABICHUS Y4eOHON M HAYIHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO;

IPUBOJUTH MIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOLWIEr0 MHpa, B PAa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOUN KU3HH
U1sl obecriedeHus 0€30MacCHOCTU MPU OOPAILIEHUHN C MPUOOPAMHU U TEXHUUYECKUMU
YCTPONCTBAMH, NI COXPAHEHUS 370POBbS M COOIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;
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paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padoOTy TPYNIbl, PaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJIAHUPOBAThH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyaIUAX, aI€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHHUU
COBPEMECHHOM HAy4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJIEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIIBl TPUMEHEHUS] U3YUYCHHBIX (UBUUYECKUX MOJENCH:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO Sifjpa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBath (pu3nMYECcCKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3MKHU: AJIEKTpUUYECKAs] POBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JAECHCTBHUS TOKA, B3aWMOJECHCTBUE
MAarHuTOB, JJIEKTPOMATHUTHAs MHAYKIUSA, JACHCTBUE MArHUTHOTO TOJsA Ha
NPOBOAHUK C TOKOM W JBIKYIIMUWCS 3apsll, SJIEKTPOMAarHUTHBIE KoyeOaHUS U
BOJIHBI, TPSAMOJIMHENHOE pACHPOCTPAHEHUE CBETA, OTpa)XE€HUE, IPETOMIICHUE,
uHTepdepenuns, Audpakuuds W MOJApU3AlUsi  CBETa, JUCIEPCUS  CBETA,
dboToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAasT U HCKYCCTBEHHas
PaANOaKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEHIECTBA (JIIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3IW4YHBIX  Cped) U
AJIIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HUCMOJBb3Yyd (U3UUYECKUE BEITHMUMHBI:
ANEKTPUUYECKUI 3apsil, CHJIa TOKAa, JIEKTPUUYECKOE HAIpPSKEHUE, AIEKTPUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLHUAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
WHAYKUMS MarHuTHOIO IOJisA, cwia Amnepa, cuna JIopeHma, WHAYKTUBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOrO M MArHUTHOIO IIOJIEH, MEPHOJ M YacToTa
KonebaHuil B KojeOaTeaIbHOM KOHTYpe, 3apsii M CHia TOKa B Ipoliecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHul, (OKYyCHOE pacCTOSHHE U
ONTHYECKAasl CHUJIa JIMH3bl, IPU OINHUCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUI
CMBICIT HCIIOJIb3YeMbIX BEIWYHH, WX OOO3HAYCHHS W EAWHUIIBI, YKa3bIBATh
(GopMymbl, CBSI3BIBAIOUIME JAaHHYIO (U3MUECKYIO BEJIMYMHY C JIPYTHUMH
BEJINYMHAMU;

ONMCHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHS M NPOLECCHI, HCIOJIb3Ys
(du3uYecKue BEIMYHUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
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4acToTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOJIypacaaa, SHEPIHsl CBI3U
ATOMHBIX SIIEp, TpPU OMUCAHUM TPABUIBHO TPAKTOBAaTh (PUBHMYECKUM CMBICI
WCIOJIb3YEMbIX BEJIUYUH, MUX OO0OO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMUYUHY C JAPYTMMU BeJIWYUHAMH,
BBIYUCIIATH 3HaUCHUE (PU3NUECKON BETMUYNHBI;

aHAIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3NUECKHE
3aKOHBI ¥ NMPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOTO U MAPAJIIEIBHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoynsa—JleHla, 3aKkOH BJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO PacpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, YpaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHHUS JHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucCia, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TFpaHMIlbl, OOJACTH)
PUMEHUMOCTH;

ONpeAesiTh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsi TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh U OIMCHIBATh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI TI0 MCCIENOBAaHUI0 (U3MYECKUX SIBICHUUA W
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX M KOCBEHHBIX HU3MEPEHUM: NPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady U THUIOTE3y Y4YEOHOro HSKCIEpPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00pPYIOBaHUS, MPOBOJIUTH OIBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIeIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIWYMH C HCIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmroaTh mpaBmia 0€30MacHOTO TpyJa MPU MPOBEICHUU HCCIEIOBAaHUHN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEILCKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opyI0BaHNS;

pemiaTth pacy€THblE 3aJa4d C SBHO 33JlaHHOW (PU3MYECKON MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aja4H
BBIOMpaTh QU3UYECKYIO MOJIEb, BBIACISITh (PU3MUECKHUE BEIUYUHBI U (HOPMYIIBI,
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HEeoOXonUMBbIe ISl €€ pEelIeHUs, MPOBOAUTH PAcUEThl U OLICHUBATh PEATbHOCTb
MOJIYYEHHOI'0 3HAUeHHsI (PU3HUECKON BETUUUHBI,

pellaTh KaYeCTBEHHBIE 3a1a4M: BBICTPauBaTh JIOTUUYECKHA HEIPOTUBOPEYUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

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

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJydaeMyto HHPOpMaIHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKHX
YCTPOICTB, pa3nuyaTh yCJIOBUS WX 0€30MaCHOI0 MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOMN KU3ZHU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyHIe€ C BBINOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJEH,
IUIaHUPOBaTh PA0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATECIIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO yacoB
DJIeKTPOHHbIE Buabi
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie) JNeATeIbHOCTH
Kourpoabusie | IIpakTnuecku
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE o0yuyaromuxcs ¢
padoThI e padoThI .
pecypchbl yueTom padoueid
NMporpaMmbIl
BOCIIMTAHUS
Pazgen 1. ®PUSUKA U METObI HAYYHOI'O ITIO3HAHUSA
becena, onpoc,
3aJIaHUsl, KOTOPBIE
HEeCyT 3a coboi
OCO3HaAHHUE
LIEHHOCTEH
®du3MKa U METO/Ibl HAYYHOTO bubmorexa [IOK usiiieckolt HayKh
1.1 2 https://m.edsoo.ru/7f KaK MOIITHOTO
MMO3HAHMS 41bf72 HHCTpYMeHTa
MO3HAHUSI MUPA,
OCHOB Pa3BUTHUS
TEXHOJIOTHH,
BayKHEUIIIEH OCHOBBI
KYJIbTYpbI
Hroro no pazneny 2
Paszgen 2. MEXAHUKA
bubaunoreka LIOK becena,
2.1 Kunematuka 5 https://m.edsoo.ru/7f HarpaBJIEHHasl HA
41bf72 BOCIIPUATHE
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

00pa31ioB
¢bu3nveckoil HayKH:
UX IOCTPOCHUH,
CTpPOTOCTH,
TOYHOCTH,
JTAKOHHYHOCTH

2.2

JvnHamuka

bu6moreka [IOK
https://m.edsoo.ru/7f
41bf72

becena, omnpoc,
KOTOpBIE
HaIpaBJICHbI HA
0CO3HaAHUE
IIEHHOCTEH
buznyeckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTA
MTO3HAHUS MUDA,
OCHOB Pa3BUTHUS
TEXHOJIOTHH,
Ba)KHEHIIICH OCHOBBI
KYJIBTYPBI

2.3

3aKOHBI COXpaHCHU B MCXAHUKE

bubnuoreka [JOK
https://m.edsoo.ru/7f
41bf72

[IpocmoTp
BUJICOYPOKa, paboTa
C pa3IaTOYHbIM
MaTepHAIOM,
nabopaTtopHas
paboTa, mposBIsSETCS
UHTEpEC K
MIPAKTUYECKOMY
U3YUEHUIO
npodeccuid,
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

CBSI3aHHBIX C
bu3nKoi

Hroro no pazaeny

18

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA

31

OCHOBBI MOJIEKYIISIPHO-
KHMHETUYECKON TEOpUU

bubmmoreka [{OK
https://m.edsoo.ru/7f
41bf72

IIpakTueckue
3aJaHus,
MIPOSIBIISIETCS
UHTEpEC K
MPAaKTHYECKOMY
U3YYCHUIO
npodeccuit,
CBSI3aHHBIX C
buznkon

3.2

OCHOBEI TCPMOJUHAMUKHA

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

CooOmenns
yyarmxcs,
MIPOSIBJIICHUE
yBa)KEHHE UHTEpeca
K UCTOPUU U
COBPEMEHHOMY
COCTOSIHUIO
POCCHICKOU
(U3UYECKOI HayKH

3.3

Ar PperaTHbi€ COCTOAHUA
BeliecTBa. Ma3oBkIe epexoabl

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

[IpakTrueckue
3aJlaHus,
nabopatopHas
pa0ora,
HaIpaBJICHHBIE HA
pa3BUTHE HAYYHOU
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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

JIF0003HATEIIBHOCTH,
MHTEpeca K
HCCJICIOBATEIbCKOU
JIESTEIIbHOCTH

Hroro no pazaeny

24

Paznea 4. QJJIEKTPOAUHAMUKA

41

DIIEKTpOCTaTHKA

10

bu6moreka [IOK
https://m.edsoo.ru/7f
41bf72

becena, onpoc,
KOTOPBIC HAPABEHBI
Ha OCO3HAHUE
IIEHHOCTEH
buznyeckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTA
MTO3HAHUS MUDA,
OCHOB Pa3BUTHUS
TEXHOJIOTHH,
Ba)KHEHIIIEH OCHOBEI
KYJIBTYPBI

4.2

IToCcTOSHHBIN IIEKTPUUECKUH TOK.

Toxu B Pa3JIMIHLBIX Cpeaax

12

bubnuoreka [JOK
https://m.edsoo.ru/7f
41bf72

Jlwnamor, Tecr,
Oecena,
HallpaBJICHHbIE Ha
BOCHPUATHE
00pasIoB
buznyecKoil HayKu:
UX IIOCTPOCHU,
CTPOr'OCTH,
TOYHOCTH,
JTAKOHUYHOCTH
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

22

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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11 KJIACC

n/u

HaumenoBanue pa3aejioB u
TEM MPOrpaMmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThl

IIpakTuyeckn
e paboThI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbI
e pecypchbl

Buani
AeSITeJILHOCTH
o0yualouuxes ¢
ydyeTom padoueit
NMPOrpaMMbI
BOCIUTAHUS

Paznea 1. QJIEKTPOAUHAMUKA

11

MaruutHOE moJe.
DNeKTpOMarHuTHask UHAYKLIUS

11

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

[IpakTnueckue
3aganus, Oecena,
nmabopaTtopHas
pabora,
HaIpaBJICHHBIE Ha
OCO3HAHUE
IIEHHOCTEH
0e30macHoro
00pasa )XKM3HU B
COBPEMEHHOM
TEXHOJOTMYECKOM
MHUpE, BaXKHOCTH
MIPaBHUIT
0e30ImacHoro
MOBEICHUS Ha
TpaHCIOpTe, Ha
JIOporax, ¢
AIIEKTPUYECKUM U
TEILIOBLIM
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

000pyI0BaHNEM B
OBITOBBIX
YCIIOBHSIX

Hroro no pazaeny

11

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1

Mexannueckue u
AIEKTPOMArHUTHBIC KOJICOaHHs

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

IIpocmoTp
BHJICOYPOKA,
MIPAKTUYECKHE
3aJIaHMs,
nabopaTopHast
pabora,
TOTOBHOCTbH K
aKTUBHOMY
Pa3BUTHUIO B
00CyXIeHUN
0OIIECTBEHHO
3HAYUMBIX U
ATHYECKUX
pobieM, ¢
MPAKTUYECKIM
MIpUMEHEHHEM
MOCTIDKEHUN
bu3HKu

2.2

Mexannueckue n
AJIEKTPOMArHUTHBIE BOJIHBI

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

IIpocmoTtp
BUJIEOYPOKa,
IPaKTHYECKHE
3aJlaHus,
nabopatopHas
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https://m.edsoo.ru/7f41c97c

paborta,
TOTOBHOCTB K
AKTHBHOMY
Pa3BHUTHIO B
00CyXIeHU!
0OIIECTBEHHO
3HAYUMBIX U
ATHYECKUX
pooiemM, ¢
MPAKTHYECKUM
IPUMEHEHHEM
IOCTIDKEHUN
buzuku

2.3

Onruka

10

bu6mmoreka I{OK
https://m.edsoo.ru/7
f41c97c

CooOmienns
yyarmxcs,
JTAJIoT,
MIPAKTUYECKHE
3aHATUS,
OTHparoLIrecs Ha
LIEHHOCTHOE
OTHOIIICHHE K
JOCTHXKEHUSAM
POCCHICKHAX
yuEHBIX-(DU3UKOB

Hroro o pazaeny

24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUH OTHOCUTEJIBHOCTH
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31

OcHOBBI crieluanbHON TeOpUn
OTHOCHUTEJIBHOCTH

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

becena,
BUCOYPOK, IPU
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https://m.edsoo.ru/7f41c97c

KOTOPBIX BEJIETCSA
OpUEHTAaLUsI HA
MIPUMEHEHHE
(du3HUecKux
3HAHUU 11
perieHus 3a/1a4 B
obnactu
OKpYKarouien
Cpeib

Hroro no pazaeny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1

OJ1eMEHTEI KBAHTOBOU OITHUKU

bu6mmoreka I{OK
https://m.edsoo.ru/7
f41c97c

Hwnaror, Tecr,
Oecena,
HaIpaBJIEHHbIE HA
BOCIIPUSITHE
00pasioB
busnueckoi
HAyKH: UX
MOCTPOCHHUI,
CTpPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

4.2

Crpoenue atoma

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

[Ipocmotp
BUJIEOYPOKa,
MPaKTHYECKHE
3aJlaHus,
nabopatopHas
pa0ora,
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

TOTOBHOCTB K
AKTHBHOMY
Pa3BHUTHIO B
00CYXIeHU!
00111eCTBEHHO
3HAYUMBIX U
ATHYCCKUX
pooiemM, ¢
MIPAKTUYECKIM
IPUMEHEHHEM
IOCTIDKEHUN
buzuku

4.3

ATOMHOE S7pO

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

Jwmanor, Tecrt,
Oecena,
HaIpaBJIEHHbIE HA
BOCIIPUSITHE
00pasioB
(busnueckoi
HAyKH: UX
MOCTPOCHHUI,
CTpPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

Hroro o pazaeny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1

DJeMEeHTBl aCTPOHOMUH U
acTpoHU3UKH

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

IIpocmoTtp
BHUJICOYPOKa,
IIPAKTUYECKUE
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https://m.edsoo.ru/7f41c97c

3aJIaHMs,
nabopaTopHas
paborta,
TOTOBHOCTH K
AKTUBHOMY
pa3BUTHIO B
00CyXIeHUN
0OIIECTBEHHO
3HAYNUMBIX U
OTUYCCKUX
npobiemM, ¢
MPAKTUYCCKUM
IIPUMCHCHUEM
NOCTYDKECHUN
bu3uKu

Hroro no pazaeny

Paznen 6. OBOBLIAIOIIEE [IOBTOPEHUE

49




6.1

O6o061maroniee NTOBTOPEHHE

bubmmoreka [{OK
https://m.edsoo.ru/7
f41c97¢c

becena, 3ausTus ¢
pa3aTouHbIM
MaTepUaJIOM.

Tecr,
(bpoHTATLHBIN
OTIpOC,HANpaBJIEHH
HBIW Ha
IJTAaHUPOBAHUE
CBOEro pa3BUTHS B
pUoOpETEHNU
HOBBIX (PU3HUECKUX
3HAHWUN
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Hroro no pazaeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Konrpoabsnbie | IIpakrnueckue o p
n/m Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa O MPUPO/IE.

1 Hayunrie MGTZI;BI HOI;HEHI/ISI 1 bubmmorexa HOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITETLHOCTH JIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [IOK
nBrokeHus. [lepemelnienre, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IPSAMOTMHEWHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoiHOE masieHue. Y CKOpeHue 1 bubnunoreka [IOK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe TBUKEHUE.

7 I[I]:I/I)KGHI/IC MaTepHUaabHON TOYKH IO 1 bubmiorexa [OK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [IpuHuun oTHOCUTENBHOCTH [ anues. 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c33e6
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NHepunanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [JOK

o CYNepHOSHILHH CiLl. Bropoi %aKOH https://m.edsoo.ru/ff0c3be8
HrproTona nist MmaTepuanbHOW TOUKH

10 Tperun 3axoH HeroToHa 11t bu6mmoreka [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMUPHOTO TAroteHus. Cuna

11 TsKecTH. [lepBas kocMudeckas brbamorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ympyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapuumeHnt tpeHus.

13 Cuna cﬁnpomsnel?nq:{ nupn ,Z[BI/E?(GHI/II/I bubmmorexa [OK
TeNa B KHAKOCTH HIH rase https://m.edsoo.ru/ff0c3f76
[TocTynarenbHoe U BpanaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. [lnevo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnuoreka [IOK
Nmmynbc cuiel. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 Kunernueckas sHEprus MaTepuaaIbHOW bu6nuoreka LIOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPrun

17 [loTreHunanpHas SHEPrusl. bu6mmoreka [JOK

53



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHumansHas SHEPTUs yIpyro
ne(GopMUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPTHsl TeNIa BOIM3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumansHbIe ¥ HEMOTEHIMATHHBIE
cuiibl. CBsA3b pabOTHI
HETNOTEHIIMAJBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell.
3aKoH COXpaHEHUs MEXaHUYECKOU
SHEPTrUH

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

19

JlabopaTopHas pabota
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UMHOBOTO JKT'yTa

20

KonTtponpHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu CTpoeHUs ra3oB, KUJIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiectBa. IlocTosHHas ABoraz[po
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24

TermmoBoe paBHoBecue. Temmeparypa
u e€ uzmepenue. llkana remneparyp
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Lenbcus

Wneanpusii ras 8 MKT. OcuHoBHOE

bu6mmoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcCoJTIOTHAsl TEMIIEpATypa Kak Mepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuoteka [IOK
JBUKECHUSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTopHas pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEeHHOTO ra3a»

29 H3omporiecchl B uAcaIbHOM ra3e v ux bubmmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0nI e€¢ m3MeHeHus. KoanduecTBo bubmuoteka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEALHOTO
rasa

bubnuoreka [IOK
31 Bupt Termonepeay https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEILIOEMKOCTH BEIISCTBA.
bubnmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbIN Mpo1Iecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTs mporeccos B bubnuoreka [IOK
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npupone. Bropoii 3akoH
TCPMO AMHAMHKU

https://m.edsoo.ru/ff0c6230

[Tpunnun aeicteus u K111 remnoBoit

bu6mmoreka [JOK

35
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKoJoru4eckue npooaemMsl
TETUIOPHEPTeTHKI
38 O6o0matomuii ypok «MomnekymnspHas bubnuoteka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa no teme
39 «MonekynsipHas ¢puzrka. OCHOBBI brommorexa [TOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
[TapooOpazoBanue 1 KOHIEHCAITHS. bubmmoreka [JOK
40
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
41 BJI&YKHOCTH BO31yXa. HachleHHbIH Bubnmorexa LIOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramnuueckue u
amopdHbIe Tela. AHU30TPOITHS bubnuoreka [IOK
42 .
CBOMCTB KpuCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbIE MaTEPUaITbI
I1 .
PR S —— Bumonesa LIOK
s ' https://m.edsoo.ru/ff0c6708
CybOnumarus
bubnmoreka [JOK
44 b 0
PABHCHHE TRILIOBOTD batdcd https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUIECKUH bubnmnoreka [JOK

3apsn. I[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsizioB

[TpoBOIHUKH, TUINEKTPUKHU U

46 TOJTYITPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorexa [OK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
B3aumoencrBue 3apsiioB. 3aKkoH
47 Kynona. ToqeqHHI/fIa)neKTquGCKHH“ Bubnuorexa LIOK
https://m.edsoo.ru/ffOc6ces
3apsin
Hanpsisk€HHOCTB 27EKTPUIECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaboTa cui amekTpocTaTuuecKkoro
49 MOJIL. HOTGHI_[I/IaJ'II.) PasnocTh bubmorexa [OK
https://m.edsoo.ru/ff0c6f00
MOTEHINAJIOB
[IpoBOTHUKY U TUDTIEKTPUKH B
50 3.]'IpeKTpiCTaTI/I‘IeﬂCKOM n:ne. bubmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTh
. bu6mmoreka [JOK
o1 dmnekrpocmkocts. Korzencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPI U 3apsSyKEHHOTO bubmorera [OK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopaTtopHnas padota "M3mepenune
3NEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT 1ECTBYS U IPUMEHEHHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3alura.
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3azemiIeHHE EKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma Jyis
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MpOBOHUKOB. JIaGopaTopHas paboTa
«M3ydeHne cMemanHOTO COSANHEHNUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH AMEKTPHUIECKOTO
ToKa. 3akoH J[xoynsa-Jlena

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJIC ncTrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAs MPOBOIUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIIIOB OT
Temneparypbl. CBEpXIpPOBOIUMOCTD

60

DJEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITYYKOB

61

[TomynpoBoiHUKH, WX COOCTBEHHas U
pUMecHasi poBoaAUMOCTh. CBOUCTBA
p—n-nepexoxa. [loaynpoBoaHUKOBEIE
pruOOpPHI

bubnmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DIEKTPUYECKUH TOK B paCTBOpax U

62 paciiaBax 3JI€KTPOJIUTOB. 1 bubmoreka [IOK
DIEeKTPOTUTHYECKAs TUCCOLIAITHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNeKTpUYECKUU TOK B raszax.

63 CaMocTOATENbHBIN 1 1 bubnuoteka [IOK
HECaMOCTOSTEIbHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHuku https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [IOK
«INEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme
«Qnekrpocratuka. [locTosHHbBIN

66 aieKkTpuueckuii Tok. Toku B 1 bubnuoreka [IOK
pasnmuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
MIpoBepoyHasi paboTa MpH NPOBEACHUU
Ha OyMa)KHOM HOCHUTeNe

67 PesepBHbliil ypok. KontposnpHas 1 bubnunoreka [IOK
pabota no Teme "DIeKTpoAUHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O60061maronuit ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jl:;l'l Tewma ypoka Bcero Konrpoapubie | - Hpakmirieckie i[:;:eﬂnﬂ :)Igg)al:():;:;eeﬂbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 bu6mmoreka [JOK
Bexrop marauTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIyKIIUU
MarauTHO€ noJie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO OJIA HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [IOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6nuoreka [IOK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas HHIyKius. [loTok

6 BEKTOpa MarHuTHoW nuaykunu. J/C 1
WHJYKIUU. 3aKOH 3JI€KTPOMarHUTHOM
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https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papaaes

JlabopaTopHas pabota
«HccnenoBanue sBIEHUA
BHCKTpOMaFHI/ITHOI\/JI WHAYKIOUW

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKkTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs IIEYb

10

O6o0matromuii ypok «MarautHoe
moJie. DIeKTPOMarHUTHAST HHTYKITHSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DneKTpOMarHuTHasE MHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaienue sHepruu

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl Ipy3a»
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14

Kone6arensubd KOHTYp. CBOOOIHBIE

bubmuoreka [IOK
https://m.edsoo.ru/ff0ch820
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https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMAriMTHBIMU KOJIeOaHHSIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHEPTHUHU B UJCATIBHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarmux
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJecKHe Koneoanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbId TOK. CUHYCOMAQTBHBIN
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEe 3HAUYEHUE CUJIbI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponuszBoacTo,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUN

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpoIIepe1ad

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324
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20

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BO/ICTBE DIIEKTPOSHEPIUH.
Kynberypa ucnonszoBanus
3JIEKTPOSHEPTUHU B IOBCEAHEBHOH
KU3HU
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Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka IIOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CKOpOCTB 3BYyKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. BoicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
o5 Kontponbnas padora «Konebanus u 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHelHOe pacipoCTpaHEHHE
26 CBETa B OJJTHOPOJHOMU cpene. bubnuoreka [IOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
Otpaxxenue cBeta. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue Bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaJie
[Ipenomiienue csera. [lonHoe
28 BHYTpEHHeeE oTpaxeHue. [Ipenensubin bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUs
29 JIaGopatopHas pabota «/3mepeHue bu6nuoreka LIOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [loctpoenue nzo0paxkeHuii B bubnuoreka [IOK
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nun3e. DopMyna TOHKOM JTUH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabora

31 «HccnenoBanne cBOMCTB
M300paXeHUH B JIMH3AX)»
Hucnepcus ceeta. ClnoxHbIN cOCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue aucrepcuu
CBETa»
33 WNnrepdepennus cera. Audpakuus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnnoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTruueckne mpruOOPsI M YCTPOHCTBA U
yCIIOBHUSA UX O€30MaCHOTO NPUMEHEHUS
['panutel mpuMeHUMOCTH
36 KJIAaCCUYECKOW MeXxaHuKkH. [loctynarsl bubnuoreka [IOK
CIIeLIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIFHOCTHU
OTHOCHUTETBHOCTH OHOBPEMEHHOCTH.
37 3aMeqeHne BpEMEHU U COKpAIllEHHE bubnnorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus 1 UMIYJIbC PENATUBUCTCKOU
. bubmuoreka [IOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUsl OKOS
KonTponpHas padora «OnTuka.
. bubnmuoreka [IOK
39 OcHOBBI crielInanbHON TEOpUN 1

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyna [nanka. Sueprus

bubmuoreka [IOK

40
¥ UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 A.T.
(poros(exta. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHenue
- (11 P b bubmmoreka [JOK
42 OuvHmTerHa uig GoTosddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» potorpdexra
Jasnenue cBera. Onbitel [1. H.
43 JleOGeneBa. XUMHYECKOE IEUCTBUE bubmorexa LHOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenue 3amayd no remMe «J1€MEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Peszepdopna o paccessHHIO 0-4acTHIL bubmorexa IOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [IOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exoJIe aTOMaIch o HO?O OBHA bubmorexa [IOK
p pexon N g P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha apyroi. Buapl ciekTpos
BoanoBble cBorcTBa YacTUI. BOJIHEBI
. R bubnmuoreka [IOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXKACHHOC U3JIYYCHUC

50

OTKpbITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopaa o onpenenenuto cocraBa
PaIMOAKTUBHOTO M3ITYYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CporictBa anb(a-, 6era-, raMma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA )KHUBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B SI7IpE.

S nepubie peakuuu. AnepHbIA
peaktop. [IpoOiembl, TEPCTIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PEruCTpaLMK JIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MYECKOU KapTUHBI MUPA»

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHo€ U MUPOBO33PEHYECKOE
3HAYEHHE ACTPOHOMHMH. By
3Be€3aHOTO HebOa. Co3Be3aus, sipKue
3BE3/1bl, INIAHETHI, UX BUJUMOC
nBrokenne. CoHeyHas cucreMa
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56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sHeprun CosiHIA U 3BE3]

57

3BE3/1bl, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3MbI TIABHOW
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MPEACTABJICHUS O TIPOUCXOXKICHUH U
sposrronuu CoJIHIA U 3BE3]T

58

Mneunsin [Tyte — Hama ["aakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktuku. Yepusie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe uznydyeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas pabora « 911eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Pons Gusmuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeTbHOCTH
YyeJIOBEKA

63

O6o6maromuit ypok. Ponbs u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa

64

O6o6maromuit ypok. Ponb
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¢bu3nveckoit Teopun B GOPMHUPOBAHUHT
npeacTaBiIeHu 0 PpU3nIecKoi
KapTHUHE MUpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTHHBI MUPA B 00IIIEM
psiTy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJCTABICHUMN O NPUPOLE

66 PesepBHbIi ypok. MarauTHOE nose.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubrit ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeOpHH
OTHOCHUTEIIbHOCTH

Pesepnsrii ypok. KBantoBas ¢puznka.
68 DJIEeMEHTBI aCTPOHOMHUH U

acTpoU3UKI

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

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

®dusuka : bazosslii ypoBens : 10 kiacc : yueonuk / I'.5. Mskuiies, M. A.

ITerpoma, C. B. CrenanoB u ap. — 3-e u3l., crepeoturl. — M. : [Ipocsemienue,

2021. - 399, (1) c. : u.

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

MHTEPHET
1. Poccwuiickas anekTpoHHas mkona https://resh.edu.ru
2. bubnmoreka ILIOK https://urok.apkpro.ru
3. Yuu.py https://uchi.ru
4. Nudoypox https://infourok.ru
5. IIOC Mos miko:na https://myschool.edu.ru/
6. ®I'BHY «®UIIN» https:/fipi.ru
I'IpM peannsauunu pa6oqel7| nporpammel MCNONb3YyEeTCA KOMNbIOTEPHOE
o6opyp,08aH|/|e, noctaB/ieHHOE B PamMmKax PeErMOHOA/IbHOIo NpPoekKTa

«UndpoBan obpasoBaTenbHan cpedax»:

- Cmapr-Tenesuzop DEXP A751;
-MHTepakTUBHEIN MporpaMMHO-ammapatHbiid komruieke NEWLine
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