MunucrtepcTBo npocsenienus Poccniickont @enepannun
JenapramMeHT 0Opa3oBaHus U HAyKH XaHTbI-MaHCHIICKOTO aBTOHOMHOTO OKpyTra-tOrpsr
JlemapTaMeHT oOpa3oBaHus aAMUHKUCTparu ropoaa Hedrerorancka
MBOY «COII Ne 5»

[Iynkr  2.2.  AjanTUpoBaHHOM  OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBI CPEITHEro OOIIero
0o0pa3zoBaHus, YTBEPKIAEHHON MPHKa30oM OT <«31»
aBrycrta 2023 r. Ne 496

PABOYAS TTPOTPAMMA
(ID 1622292)

yueOHoro npeamera «Pusnka. ba3oBblil ypoBEHbY
s ooyuarommxcst 10-11 kmaccoB

r. Hedreroranck



[TOACHUTEJIbHAA 3AIINCKA

[Icuxomoro-negarornueckasl XapakTePUCTHKA CIA00OBUASIIMX O0yUJarOIIUXCS
Ha YpOBHE CPEAHETO 00111ero 00pa3oBaHuUs

CnaboBunenue 00yCIJIOBJIEHO 3HAYUTEIbHBIMU HapyLIEHUSAMHU
(GYHKUIMOHUPOBAHUS  3pUTEIBHOM  CHCTEMBI  BCIEJICTBUE €€  IMOpaKeHHS.
CnaboBuieHHe XapaKTepusyeTcs TOKa3aTelsIMU OCTPOTBl 3PEHHS  JIydlle
BUJIAIIETO TJla3a B YCJIOBMSIX ONTHYECKOW KOPPEKIMH, a TaKKe MOXKET ObITh
OOyCJIOBJIEHO HapyIIEHHWEM TIOJis 3pEHHs] — €Ille OJHOM OCHOBHOM 3pUTEIIbHOMN
GbyHKIUH.

B cooTBeTCTBUM € KJIMHUKO-TIEAArOrHYeCKOM KiaccudUKaluen aeTeit ¢
HapyILIEHUsIMU 3peHusi 1o octpore 3peHus B.3. JleHuckuHoi, Kk craboBUIAIIIM
oTHOCATCA oOydJaroruecss ¢ octporoit 3perus oT 0,05% mo 0,4% nHa myure
BUJISIIIEM TJIa3y B YCJIOBUAX ONTHYECKOW  Koppekuuu. CrnaboBUIAIINX
oOydJarommxcs UeNecoo0pa3HO MOJpa3feisaTh Ha CIEIyIOUUe TpPYIIbl B
3aBUCUMOCTH OT CTETICHU BBIPAXKEHHOCTH HAPYIICHUS 3PECHUS:

1. CnaboBugiue ¢ octpoToit 3penust B npeaenax ot 0,05 % mo 0,09 %
Ha JIy4Ille BUSIIEM TJIa3y B YCJIOBUSX ONTUYECKON KOPPEKIUU (TsKenasi CTeNneHb
c1abOBUIACHUSA).

2. Cnabosumsiiue ¢ octpotoit 3penus ot 0,1% mo 0,2% nHa myurie
BUJIAIIIEM TJla3y B YCJIOBHUSX ONTHYECKOM KOPPEKIMU (CpeaHsisi CTENeHb
C1aOOBUICHUA).

3. CnaboBunsmue ¢ octpoToit 3penus ot 0,3% no 0,4% nHa mydre

BUJAIIEM TJla3y B YCJIOBHUAX ONTHYECKOM KOpPpeKIUH (JIerKas CTENeHb
C1aOOBUICHUA).

CnaboBuieHHe TMPOSBISETCS B MHOTI0O00pa3HbIX AUQdEepeHIuPOBAHHBIX
KIIMHUYeCKUX (opmax (HapylmieHue peppakuuy, MaToJOTHs XPYCTalHKa,
riiaykoMa, 3a00JeBaHUs NPOBOJSAIICH 4YacTH 3pUTEIBHOTO aHaliuW3aTopa —
3pUTEIBLHOTO HEpPBAa W 3PUTENIbHBIX TPAKTOB, BPOXKIEHHAs MHOIMSA, KaTapakTa,
TUIEPMETPONIUS BBICOKOW CTENEHH, PETHHONATHUS HEAOHOUIEHHBIX, YacTUYHas
aTpousi 3pUTEIBLHOTO HEpPBA, pa3iIUYHbIEe AepopManuy opraHa 3peHHsl U T..1.),
MO3TOMY 3pHUTENbHbIE BO3MOKHOCTU CIA00BUIAIIMX OOYYaAIOUIUXCS OTJIMYAIOTCS
HEOJHOPOIHOCTBIO.

OOyuaromuecs TpeTbeld TIpyHIbl HUMEIOT I0Ka3aTeNId OCTPOTHI 3pEHMS,
MO3BOJIAIOIIME HCIOJB30BaTh 3pEHUE Ui IMOCTPOEHUS MOJHOLIEHHOTO oOpa3a
o0bekTa (mpenMeTa), BOCIPUHMMAEMOro Ha Onm3koMm paccrosauu. OmaHako,
oOyuJaroluecs: JaHHOW TPYMIbI UCHBITHIBAIOT PsIi TPYAHOCTEH, Kak B IpoOIEcce
BOCIIPUATHUSL OKPYXKAIOIIETO0 MHpa, TaK M B Mpolecce y4eOHO-I03HABATEIbHON
NEeATEIbHOCTH. TPYIHOCTH 3pUTEIBHOTO BOCHPUATHS MOTYT YyCYTryOJsThCA
BTOPUYHBIMHU (DYHKIIMOHAJILHBIMU 3PUTEIIbHBIMUA HAPYILICHUSMH.

OnHolt M3 BaXXHEUIIMX TCUXOJOTHUUYECKUX OCOOCHHOCTEH, 0O0YCIOBICHHBIX
c1a00BUJICHUEM SIBJISIETCS. HEOpa3BUTHE C(epbl UYBCTBEHHOTO MO3HAHHUS, YTO
OPUBOJAUT K HW3MEHEHUSIM B TICUXO(DU3NYECKOM pPa3BUTHH, BO3HUKHOBEHHIO
TPYJHOCTEH  CTAaHOBJEHHS  JIMYHOCTH W 3aTPYJHEHUM  MPEAMETHO-



IIPOCTPAHCTBEHHOW M COLMAJIbHOM  ajanranud. B KOppEKLMOHHO-
00pa30BaTeIbHOM U KOPPEKLIMOHHO-PEA0MIINTAllMOHHOM IIPOLIECCE  BaXKHOE
3HaYCHUE UMEET BPEMEHHOH (hakTop. Bpemsi BO3HMKHOBEHUS CIaOOBUACHUS WIN
3HAYUTEJIbHOTO CHI)KEHUS 3PUTEIbHBIX (DYHKIUN OKa3bIBAET BIMSHUE HE TOJBKO
Ha XapakTep MNCUXO(PU3NYECKOT0 Pa3BUTHUSA, HO U HA 3(PPEKTUBHOCTH OBIAJCHUS
KOMIIEHCAaTOPHBIMH HaBBIKaAMHU.

B uenoMm, cBoeoOpazue NCHUXOPU3NYECKOTO pa3BUTUSA CIAOOBUASAIINX
00y4JaroImuxcst XapakTepU3yeTcsl CIEIYIOUMME 0COOEHHOCTSIMM, OKa3bIBAOIINMU
OTPULIATENILHOE BIMSIHUE Ha y4eOHO-TI03HABATEIIbHYIO eI TENbHOCTb!

° 00€THEHHOCTh YYBCTBEHHOTO OIIBITA;

° CHW)KEHHE OOITCH 1 3pUTEIIbHON Pab0TOCTIOCOOHOCTH;

° 3aMeJUICHUe  TEeMIla  BBINOJHEHUS  MNPEIMETHO-NPAKTUUECKUX
JICHCTBUM;

° 3aTpyJAHCHUE BBITIOJHEHUS 3PUTENBHBIX  3aJlaHUN, TPEOYIOMUX

COTJIaCOBaHHBIX JIBMJKEHHMM TJia3, MHOTOKPATHBIX MEPEBOJIOB B30pa ¢ 00BEKTa Ha
00BEKT;

° TPYJHOCTH B OBJIQJICHUU W3MEPUTEIHHBIMU HABBIKAMU, BBIMIOJHEHUE
3aJlaHul, CBSI3aHHBIX CO 3PUTEIBHO-MOTOPHOM KOOpAMHAIIMEH, 3pUTEIBHO-
MPOCTPAHCTBEHHBIM aHAJIM30M M CUHTE30M;

° CHW)KCHUE JIBUTATEIbHOW aKTUBHOCTU CBoeoOpasue (HU3HUECKOro
pa3BUTHS, TPOSBISIIONICECS B HAPYMICHUSX KOOPAWHAIIMHM, TOYHOCTH, OOBEeMa
JBIDKECHUN, HAPYIICHUSAX COUYCTAHUS JBWKCHHUHN TJla3 W Pa3jIMYHBIX YacTeH Tena,
TPYAHOCTH (POPMHUPOBAHUS JBUTATEITHHBIX HABBIKOB.

Oco0Obie 00pa3oBaTenbHbIC MOTPEOHOCTU CIAOOBUASIIMX OOYydYarOIIUXCsl Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUs

Ctpyktypa o0COOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH  CIAO0OBUISIIUX
oOy4JaronMxcsi Ha YpOBHE CpeAHero oOmiero oOpa3oBaHUsSI MPEACTaBIICHA Kak
noTpeOHOCTsIMU, Oo0muUMH i Bcex oOywatomuxcs ¢ OB3, Tak wu
crenupUIeCKUMH TOTPEOHOCTAMM, XapAKTEPHBIMU TOJIBKO ISl OOyYaronIuxcs
JTAHHOM TPYIIIIBL.

K crienuduIecKum 0COOBIM o0pa3oBaTeIbHBIM NOTPEOHOCTSIM
CIa00BUIAIINX 00YUAIOIINXCSl B CPEHEH IKOJIE, OTHOCSTCS:

* y4eT NpH OpraHu3aluu OOYyUYCHHS CIA0OBUIAIINX OOYYAIOIMIUXCA HX
3pUTEIBHBIX  BO3MOXHOCTEH,  3pUTEIBHOTO  JaWarHo3a  (OCHOBHOTO U
JIOTIOJIHUTENIHHOTO), O(TaJIbMO-TUTUEHUYECKUX U  O(PTaTIbMO-3PrOHOMUYECKUX
TpeOOBaHMI (ONTHYCCKHUE CPEACTBA KOPPEKIMM 3PCHHS, PEKUM 3PHUTCIBHBIX H
(GU3MYECKUX HArpy30K), BPEMCHH BO3HMKHOBEHHWS M CTEMEHU BBIPAKECHHOCTH
HapyIIeHUs 3PCHHUS, a TakKe XapakTepa TEUYCHHUs 3a00JIeBaHHUS opraHa 3pCHHS
(mporpeccupyroIIHii, He MPOTPECCUPYIOINN );

* y4yeT TeMmma paboThl cIabOBUIAIMIMX OOYYarOIIMXCS B 3aBUCUMOCTU OT
3pUTEIBLHOTO JIUATHO3;

* o0OecrieueHne IOCTYMHOCTH Y4eOHOUW WHMOpMAIUU I 3pUTEIBHOTO H
0CSI3aTeIHbHO-3PUTEILHOTO BOCIIPHUATHS CITA00BUIAIITNX 00YUYaAIOIIUXCSI.



* TIOCTAHOBKA M peaju3alus Ha o0IIe00pa3oBaTeIbHBIX YPOKAX U 3aHITHUIX
BHEYPOUYHOM JI€SITEIbHOCTU KOPPEKIIMOHHBIX 33]1a4, HAIIPABICHHBIX HA KOPPEKIUIO
BTOPUYHBIX OTKJIOHEHUI B Pa3BUTHUU, OOYCIOBICHHBIX CIA00BUICHUEM;

* OKa3aHUE TCUXOKOPPEKUIHMOHHOW MOMOIIM B MNPEOAOJCHUU TEHACHIMN U
CKJIOHHOCTH K MATOJIOTMYECKOMY (DaHTa3UPOBAHHIO, 00YCIOBICHHOMY J€PUIIUTOM
peabHBIX JKU3HEHHBIX COOBITHM M BIEYATIIEHUH, y30CThIO Cephbl COLMAIBHBIX
KOHTaKTOB, a TakKXXe CTPEMJICHUEM IMOBBIINICHUS JIMYHOIO CTaTyca Cpeau
CBEPCTHUKOB;

* pa3BUTHE CTPECCOYCTOMYMBOCTH, (OPMUPOBAHUE TMCUXOJIOTHUECKON
TOTOBHOCTU K KOHCTPYKTUBHOMY NIPEOAOJCHHUIO CIEeUU(DPUUECKUX >KU3HEHHBIX
TPYAHOCTEH, 00YCIOBIECHHBIX CIa00BUICHUEM;

* COBEpILICHCTBOBAHHE KOMMYHHMKATUBHBIX HABBIKOB, HaIlPaBJIEHHOE Ha
MOJTOTOBKY  CIA0OBHIAIIMX  OOyYalOIIUXCS K MEXKIUYHOCTHOMY U
npo(eCCHOHATILHOMY B3aMMOJICHCTBUIO B KOJUIEKTHBE, BKJIIOYEHHIO B COLIMYM,
IIOCPEACTBOM  OOOTallleHUs] COLMAJBHOIO OIBbITa M  paclIUupeHus cdepsl
COIIMAJIBHBIX KOHTAaKTOB C Y4E€TOM CIEIU(PUKHM KOMMYHUKATUBHBIX 3aTPYJIHEHUH,
00yCIIOBJIEHHBIX CIIa00BHUICHUEM;

* CHCTEMaTHYECKOE LIEJICHANpABICHHOE MPOBEACHUE CHELUPUUECKON
npo(OPUEHTAIIMOHHON pabOThl, OPUEHTUPYIOUIEH CIa0OBUIALIIMX OOYYarOIIUXCS
Ha BBIOOP JOCTYIIHBIX U BOCTPEOOBAHHBIX pOodeccuit;

* 03HAKOMJIEHUE C COBPEMEHHBIMU TEXHOJIOTHSIMH, OTPAKAIOIIUMU OCHOBHBIE
TEHJECHIUN HAYYHO-TEXHUYECKOTO Pa3BUTHUS OOIIECTBAa, U JEKAIIUMH B OCHOBE
npodeccuif, JOCTYNHBIX JJI  CIHA0OBUIAIIUX  OOYYaIOIIMXCS, BKJIHOYas
dbopMupoBaHUEe MEKIPOPECCUOHATBHBIX W  HAYAJIbHBIX MPO(ECCHOHAIBHBIX
HAaBBIKOB.



[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErOo OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMMmebl, npeactaBieHHbIX B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHLIETILIUUA TIpernojiaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUpPOBAHKE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanmsm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlNU MEKIPEIMETHBIX
CBs3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMH Y4e€OHbIMM mpenaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO rojlaM 00yUYeHUs;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPObI, BHICTYIMAasl B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIonii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeneNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTepHalioB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (POpPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUM MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. BemymuM B Kypce sBisercs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpemmosnaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
IPUMEHUMOCTH TEOpPUH, JJI OIKCAaHUA €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUISi KOHTPOJA U OLEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMH
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
OocHalleHUs KaOunera ¢usuku. Ilpm s3TOoM oOecreunBaercs OBJAJACHHE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3NYECKUMX BEJIUYMH U IIOCTAHOBKY OIBITOB [0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 337aud C SIBHO
3aJJaHHOU (PU3NUECKON MOJIEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO paszjeia Kypca, TaK U MHTETPUPYs 3HAHUS W3
pa3HbIX pa3nenoB. JJis KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBJIAIOTCA 3aJaHus Ha
OOBSICHEHHE NTPOTEKaHUS (PU3NYECKHX SIBJIECHUM M MPOILIECCOB B OKPY’KAIOIIEH



KU3HH, TpeOyronue BhIOOpA (HU3UYECKOW MOACNHA IS CUTyallMH MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MIPEIMETHOTO0 KaOWHeTa (M3WKU WJIA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OX0AMMOe JIabopaTopHOE OOOpYIOBAHHME JJI BBINOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JlemoHCcTpanimoHHOE  000OpyZoBaHue (OpMHpPYETCSI B COOTBETCTBHH C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYNOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opMupoBanue HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCI K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, DJIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pELICHHs pa3IUYHbIX 3aJad C $SBHO 3a/IaHHOM
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHWPOBAHMSI U INPOBEACHUS
¢u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmammu,
OTpeeNeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Tpennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUYECKUX paboOT SIBISIETCA PEKOMEHJOBAHHBIM, YUWUTENb JEJaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEP)XAHUE ObYYEHHMA
10 KJIIACC

Pa3znen 1. ®u3nka u METOIbI HAYYHOT'O O3HAHUS

®dusrka — Hayka o mnpupone. HaydHble METOABI ITO3HAHHS OKPY’KAIOIIETO
mupa. Ponp dKcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IIPUPOABI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnveckre 3aKOHbI U TEOPHUH. | paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHKH.

Pa3nern 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BUKEHHWE  MaTrepualibHOM TOYKHA 1O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHnvl coxpanenus 8 mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YacCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHo8bl mepMOOUHAMUKU

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
HEprus  OJAHOATOMHOTO  WJACAJIbHOro  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecamuvie cocmosanus eeujecmea. Pazosvle nepexoowvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DnexktpoaguHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onektpuueckoe mnojie. Hanpspk€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHnun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwli snekmpudeckuti mok. Toxu 6 pasauuHulx cpeoax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCcKUuidi TOK B  pacTBOpax U pacijiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTebHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYIIEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBS3U

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKasl 3allliTa, 3a3eMJICHHUE SJEKTPONpUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DnexktpoauHamuka

Tema 3. Mazcnumnoe none. nekmpomacHuUmMHas UHOYKYUs

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH T0JI [IOCTOSHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOIO ITIOJI JUIMHHOTO IIPSAMOIO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mnoje. Pabora cunbl JIopeHna.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTAYECKOE TPUMEHEHUE: TOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTapHBIX
YaCTHULl, MHAYKIIUOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paznen 5. Konebanust 1 BOJIHBI

Tema 1. Mexanuueckue u 21eKmpomacHumHsle KOJ1eOaHusl

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHHYECKHE  KOJIEOAHMS.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 21eKMpoOMASHUMHbBIE 8OIHbI

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIOMJICHUE, TOSpU3anus, Tudpakius, THTephepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKA3aTelb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie ¥ pacceuBaroniyue JUH3BL. ToHKas smH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO IPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI crieIMaIbHOM TEOPUH OTHOCUTENBHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOSI.

Paznen 7. KBantoBas ¢usuka

Tema 1. dnemenmost K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpru (OTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddeKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJTn3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. AmomHoe s0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Paznen 8. DnemMeHThl aCTPOHOMUU U aCTPOU3UKU

Otanbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajbHBIN KJIacc —
CBETUMOCTB». 3BE31bI TJIAaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE H3ydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usd CEeBEpHOro MOMyIIApHs U IPKUE 3BE3BL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o0u1aroiee NOBTOPEHNE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pPOJib (U3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3U

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHsS B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAy4YHBIA (PakT, TuUmoTesa, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHH HA OCH KOOPIWHAT, CIIOKECHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B )KMBOM MPUPOIAE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenegoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHNA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIIETYIONTHX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMMHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3ULIUENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxk1aHCKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TIpa)kJaaHCKOIro
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) TaTpUOTHYECKOTO BOCITUTAHU:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 5CTETUYECKOTO BOCITUTAHHS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) Tpy10BOTO BOCITUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MmpodhecCHOHATbHON IesTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) PKOJIOrHYECKOr0 BOCITUTAHUS:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) LIEHHOCTH HAYYHOTO TIO3HAHHS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEMETHBIE PE3VJIbTATDBI

[To3HaBaTeNbHbIE YHUBEPCAIbHBIE YUEOHBIEC IEHCTBUS
ba3oBrle 1ormueckue aeMCTBUS:
CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONMpENENATh LeNN JACSITeNIbHOCTH, 33JaBaTh MNapaMmMeTpbl M KPUTEPUU HX
JOCTHXKEHHS;
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEeMbl ¢ YYETOM aHAIM3a WMEIOIIMXCS
MaTepHalbHBIX U HEMATEpUAJIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.
ba3oBrIe uccienoBarebCcKue IeUCTBUA.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThl HJi JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

PaGoTa ¢ undopmarnueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHUKAllMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy nIpeICTaBIECHUS U BU3yaJIU3alUu.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JECUCTBHI C y4E€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYKIAThb pe3YyJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynstuBHbIE yHUBEpCAIbHBIE YU€OHBIE IEUCTBUS
Camoopranuzanusi:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpPOJIb, SMOIIUOHATILHBIA UHTEIJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pELICHUS;

yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMAThH PEILICHHUS MO HX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MpEANOJIararo il
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM MU3MEHEHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K konity oOydenus B 10 kiiacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIWs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (PU3NYECKHUE BEITMUYWHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3yEMbIX BEIWYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHYECKOrO JBIKCHUS MOJICKYJI, CpeIHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3MUYECKHUE TPOIECChl U SBJICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHILUN CYNEPNO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HMHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANIEKTpUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOAKEHHOTO O0OPYJIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIIEIOBAaHUMN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTHYECKH HETIPOTHBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS Y4EOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMOU MPOOJIEMBI.

K xonmy obydenus B 11 kitacce nmpeaMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU PEHICHUH (PU3UIECKUX
3a1ad4;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJIECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W TOONsApU3alus CBeTa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalijIeIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEITUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UUCCKHE BEIUYHHBI M (DOPMYIIHL,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHHH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IIPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlHMsX, aJCKBATHO OIICHHWBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIIACC

KonnuectBo yacos DIIEKTPOHHBIE
HanmeHoBaHMe pa3liesioB ¥ TEM U poBbIC
Ne n/mn P Kontponbnsle | Ilpaktuueckue (acpp )
IPOrpamMMBbI Bcero o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcsl
Pazpen 1. ®DU3UKA U METO/Ibl HAYUHOI'O [TO3HAHUA
bubnunoreka LIOK
1.1 ®du3uKa U METOIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAA ®U3HMKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPHHU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TepMOHHAMH K1 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK

®a3oBbIC Nepexoabl

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 pazgeny 24
Paznen 4. QJIEKTPOJUHAMUKA
bubnunorexa LIOK
41 MEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 35€KTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIIACC

KonnuectBo yacos DIJIEKTPOHHBIE
Nen/m = HammeHoBaHHWE pa3zeioB U TEM IPOrPaMMbI Kontposnbubie  [IpakTHueckue (mudposbie)
Bcero oOpasoBarebHbIC
paboThI paboThI
pecypcbl
Paznen 1. QJIEKTPOJUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.eds00.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHU S U BOJIHBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubmmnoreka HOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bubmmoteka IIOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CITELIMAJIBHOM TEOPMM OTHOCUTEJILHOCTU
OCHOBHI CTIEITUATFHON TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UMKA
. bubmuoreka [{OK
4.1
UIEMEHTHI KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoteka [JOK



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

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

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

4.3 ATOMHOE PO 5

Wroro no pazueny 15

Paznen 5. OJIEMEHTBI ACTPOHOMUU 11 ACTPODOU3NKIA

bubnmoreka [IOK

5.1 7 1
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU httos://m.edsoo.ru/7f41697¢

Htoro no pazneny 7

Pasnen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ]r?'::[?snll//lr?:(;(;grou/s £41c97¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7



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




I[TOYPOYHOE IIJTAHUPOBAHUE

10 KJIIACC
KonmuectBo yacos DJIEKTPOHHBIE
No ara ¢ poBEIe
Tema ypoka Kontponeusle  IIpaktnueckue A op
/1 Bcero u3ydeHuss  oOpa3oBaTeIbHBIC
paboThI paboTbI
pecypcbl

1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHON HAay4YHOI KapTUHBI MUPA, B 1 bubmmorexa [TOK

p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTHOJIeH
Mexanudeckoe JBMKSHHE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
nBwxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NTpAMOIMHEITHOE JBHIKEHNE 1 bubmorexa HOK

p p g https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBHIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe masienue. Y CKopeHue 1 bubmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubnnorexka [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENLHOCTH [ amues.

8 HNnepruanbHble CHCTEMEI OTCUYETA 1 bubmmorexa [TOK

P . ' https://m.edsoo.ru/ffoc3be8
IIepsriit 3ak0H HproTOHA
9 Macca Tena. Cuna. [Ipunnumn 1 bu6mmoreka [IOK



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

cynepnosuiuu cuil. Bropoit 3akox
HproTtoHa 1 MaTepuanbHON TOUKH

https://m.edsoo.ru/ffOc3be8

Tperuii 3akoH HproToHA 111 bubnuoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK

11
TsbKkecTH. [lepBast kocMHUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuia octu. 3akoH ['yka. Bec Tena

yipyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgduiment tpenus.
13 Cuna czn OTI/IBJIeI({bI/I(lﬁ)I npu BI/IS(GHI/II/I bubmorexa LHOK
p P https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIH raze
[TocTynarenbHOe U BpalaTelibHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO TeNa
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI

15 MaTepHaIbHBIX TOYEK. IMITyIbC CHITBI. bubnnorexka [JOK
3aK0H COXpaHEHUsI UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABUXKEHUE
PabGoTa 1 MOIIIHOCTH CHIIBI.

16 Kunerndeckast sHEpTrUsS MaTepruaaIbHONR bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu
[ToreHunanbHas sHeprus.

ITorenmmanbHast YHEPTHSI 0
. P YIIPYT bubmuoreka [IOK
17 ne(OpMUPOBAHHON MPYKUHBI.

[ToreHunanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJIIN

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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18

19

IloTenumanbHBIC M HEIOTCHIIMAIBHEIC
cuibl. CBSI3b pa6OTI)I HCMMOTCHIIMAJIBHBIX
CHJI C I3MEHEHHEM MEXaHHISCKOM
OHCPIrun CUCTEMEI TEII. 3aKoH
COXpPAaHCHUA MeXaHHYeCKOM OHCPIrun

JlaboparopHas pabota «Mccrnenoanme
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM HEPTUu Tella Ha MpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

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

20

KonTtponpsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. udpoysus

XapakTep JBUKECHHS U B3aUMOJICHCTBUSA
YacTHIL BelecTBa. Moaenu CTpoeHust
ra3oB, JKUJKOCTEH U TBEPBIX TEI
Macca monexyi. KonnuecTtBo BeniecTsa.
[TocrosiHHas ABoragpo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

24

Tennosoe paBHOBecue. TeMmiepaTypa u
e€ uzmepenue. lllkana remneparyp
Ilenbcus

25

26

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

AOcomoTHas TeMrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JBU)KEHUS MOJIEKYJI. Y paBHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MenaeneeBa-Knanelipona

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanme
28 3aBUCUMOCTH MEXIy ITapaMeTpaMu
COCTOSTHUS Pa3peKEHHOIO Ta3a
29 W3ompouieccel B naeabHOM ra3e U ux bubmuorexa [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 cnocoOsI e€ n3meneHus. Konnyectso bubmmorexa LIOK
https://m.edso0.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIst SHEpTrHs
OJTHOATOMHOTO HJICaJIbHOTO Ta3a
bubmuorexa [JOK
31 Bt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA.
32 KommuectBo TemnoTs! mpu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruonepenade. AnuabaTHBIN MpoIece
33 ITepBblil 3aKOH TEPMOAMHAMUKH U €70 bubnuoreka [IOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoiieccoB B IpUpoOeE. bubnnorexka [JOK
Bropoii 3ak0H TEpMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuntun nevictus u KI1J[ TermoBoit bubnmnoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKOJOTHYeCKHe MPoOIeMbl
TETUTOIHEPTETHKH
38 O6o06matomuii ypok «MonexyspHas bubnmnoreka [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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KontponbHast pabora no Teme

bubmuorexa [JOK
39 «MonekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/Ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHUTEIIbHAS bubnuorexa [JOK
41 .
BJI&KHOCTh BO3/lyXa. HackIleHHbli map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u
amop¢HbIe Tera. AHU30TPONUS CBOMCTB bubnuorexa [JOK
42
KpucTauioB. JKuaKue KpucTaibl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBnenue u xpucraumsanus. Y gesbHast bubnnorexa [HOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 v 0
PABHEHHE TEINIOROTO banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INEKTPUIECKU bubnmnoreka [JOK
3apsa. JlBa BUIA SIEKTPUYECKHUX 3aPSAI0B https://m.edsoo.ru/ffOcbbcc
[IpoBOIHUKH, TUDTIEKTPUKH U
46 H(E)J'I ﬂOBO HI/?KI/I 3aK(I:H COXpaHEHUs bubmmorexa [JOK
YHPOBOA i P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsija
B3aumoneiictBue 3apsioB. 3aK0H
47 Kynona. ToueuHslii 31€eKTpUUECKUN bubmmorexa [OK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsok€HHOCTB NEKTPHYECKOTO TOJIS.
48 [IpuHUIUI Cynepno3uIuu JIEKTPUUECKIX bubmmorexa [OK
P vu Hep B , P https://m.edsoo.ru/ff0c6df2
nosieit. Jlunum HanpsKEHHOCTH
49 PaGora cui anexTpocTaTHuecKoro moJsl. bubnuorexa [IOK

IMTorennuan. PasHocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6a50
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50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTPI/ILIGCKaH ITPOHUIIAEMOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

o1

OnexrpoéMkocTs. Konnencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOH/IeHCaTopa. DHEPTus 3apsHKEHHOTO
KOHJIEHCAaTopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlabopaTtopHast pabota "M3mepenue
JIEKTPOEMKOCTH KOHAEeHcaTopa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAILHOT'O
ammapara, CTpyHHOT0 IpUHTepa.
DIIeKTpOCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosunsiii Tok. Cuia
toka. Hanpsbxenue. ConpoTuBieHHE.
3akon Oma aJig y4acTka 1enu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE POBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

PaboTa 1 MOLITHOCTH 3JEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne D/1C nuctounnka ToKa U €ro

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



https://m.edsoo.ru/ff0c7018
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BHYTPEHHETO COIPOTUBIICHUS

DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59 METaJJIOB OT TEMIEPATYPHI.
CBepXImpoBOAUMOCTh

60 DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoiHUKH, UX COOCTBEHHAs U

61 puMecHas poBoAUMOCThb. CBoiicTBa bubnuorexa [JOK
p—~n-nepexona. IlonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUECKHUI TOK B paCTBOpax 1

62 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DnexTponaun3
DIIeKTPUYECKHI TOK B Ta3ax.

63 CamocTosTeTbHBIN 1 bubnuotexa [JOK
HECaMOCTOSATENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTpuuecKure mpudophl U yCTPOMCTBA

64 U UX le)aKTI/IIIeCKOl:; HpI/II)MeHe};II/IS. bubmmorexa [OK

https://m.edsoo.ru/ff0c86fc

[TpaBuiia TeXHUKH 0€30MaCHOCTH

65 O06o06mmaromuit ypok bubnmnoreka [JOK
«NEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme

66 «Qnekrpocraruka. [locTosHHbII bubnnorexka [JOK

ANEKTPUUECKU TOK. TOKH B pa3ianvHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 PesepBublii ypok. KonTponbHas paborta 1 bubmuorexa [IOK
1o TeMe "DyeKkTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000MIarOMuU ypoK 1Mo 1 bubnnoreka [HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIIACC

KonmuectBo yacos DJIEKTPOHHBIE
No Jata udpoBbie
Tema ypoxka Kontponbusle  [Ipaktnueckue
/1 Bcero n3ydeHus  oOpa3oBaTeabHbIC
paboThI paboThI
pecypchl
ITocTossHHBIE MAarHUTEI U UX
1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHOE 10J1€ IPOBOTHUKA C TOKOM.
2 OmneiT OpcTena. B3aumonelicTeue 1 Bubmiorexa OK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtopnast pabora «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO I0JIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
4 JlaGopatopHuas pabora «MccrnemoBanue 1 1 bubmorexa [OK
. patop P https://m.edsoo.ru/ff0c9ac0
JIeficTBUSA MOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM
JlelicTBME€ MAarHUTHOTO TOJIST Ha
5 BIDK ¢Sl 3apsDKEHHYIO YaCcTH 1 bubnnorexa [IOK
AABHAYIIYIO P yo - https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopeniia
DnexkTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuu Papanes
Bubmunorexa IIOK
7 JlaGopaTtopHas pabora «HcciaenoBanue 1 1 1

https://m.edsoo.ru/ff0cal50
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SABJICHUSA 3HCKTpOMaFHHTHOﬁ HUHIAYKOUH

10

11

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. 9J{C caMOMHAYKLINH.
DHeprusi MarHuTHOTO TOJIsI KAaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TIOCTOSIHHBIC MaTrHUTHI,
AJIEKTPOMATHUTBI, YJICKTPOIBUTATEIIb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHIAYKIIHOHHAS TIeYb

O6o6maromuit ypok «MaraiuTHoe mnosie.
DNeKTPOMarHUTHASE UHIYKIIHS
KoHTpoinbHas pabota 1o Teme
«MarHuTtHOe 1oJIe. DJIeKTPOMarHuTHasI
UHIYKIHSD)

bubnmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE KOICOaHNUs.
lapmonmndeckue konebanus. Y paBHEHUE
TapMOHUYECKHX KOIeOaHUM.
[IpeBparienue sHepruu

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HMcciaenoBanue
3aBHCHMOCTH ITIEPHO]1a MAITBIX
KoJieOaHu# Tpy3a HAa HUTHU OT JIJTUHBI
HUTH U MacChl Tpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexxy MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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15

®opmyna ToMcoHa. 3aK0oH COXpaHEHHS
SHEPIruH B UICATBHOM KOJIeOATEeIThHOM
KOHTYpE

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

16

[Ipencrasienue o 3aTyxarmux
KoyieOaHusx. BoIHyXIeHHbIC
MeXaHH4eCKHe KoieOanus. Pe3oHaHc.
BBbIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJieOaHus

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

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaNPsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [IpousBoacTro,
nepegaya u NoTpedaeHue dIeKTPUUECKO
SHEPTUU

19

20

21

YCTpoUCTBO U MPAKTHUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TNHUI
AJIeKTpoIepesayd

OKOJIOTUYECKUE PUCKH IIPH
MIPOU3BOJICTBE AIEKTPOIHEPT M.
KynbpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHeHus U IJIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubnunoreka LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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3ByKa. Bricora Tona. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI, UX CBOMCTBa

bub6nmmoreka [IOK

23 U cKopocTh. LlIkaa 31eKTpOMarHuTHBIX
P P https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIMIIBI paOCBSI3U U TEJICBUACHUS.
PasButue cpencts cszu. Paguonoxanms
o5 KonTtponsnas padora «Konebanus u Bbu6mmoteka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
. . bubnuoreka [{OK
26 CBETa B OJHOPOIHOM cpene. Todeunsblit 1
P https://m.edsoo.ru/ff0cd350
HCTOYHHK CBCTA. J1y4 CBCTa
OTtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS By OK
. noInoTeKa
27 cBera. [locTpoenne n3o0paxkeHui B 1
https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3epKalie
[Tpenomnenue ceta. [lonHoe B OK
. HOJIMOTEeKA
28 BHYTpeHHee oTpakeHue. [IpeaenbHslii 1
https://m.edsoo.ru/ffOcd7{6
YTOJI TTOJIHOTO BHYTPEHHETO OTPaXKEHHS
29 JlabopaTtopHas pabota «3mepenue bubmuoreka [IOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuii B BuG OK
. noIMoTeKa
30 mua3e. @opMyIia TOHKOH JTHH3HI. 1
v https://m.edsoo.ru/ffOcddle
BCIIMYCHUEC JINH3bI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKEHUH B IMH3AX)
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabota «HabmtoieHue nucrepcun CBeTay
33 WNutepdepentus cera. udpakius bubnuoteka [JOK
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cBeta. {udpakinuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bu6nmoreka [IOK

34
Ilonmapuszauus ceera https://m.edsoo.ru/ffOcf02e
35 Onrruueckue mpuOOpHl M YCTPOUCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHUIIBI MPUMEHUMOCTH KIACCUYECKOM
36 MexaHuku. [TocrynaTel cnenuaibsHON buGnuorexa [IOK
) Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIFHOCTHU
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH.
37 3amMenieHHE BPEMEHU M COKpAIICHUE bubmmorexa LIOK
g P patt https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTulbl. CBA3b MAcChl C SHEPTUEN U bubmmorexa [JOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KonrtponbHas padora «Ontuka. OCHOBBI bubmmnoreka HOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Jueprus u bubmmnoreka [HOK
HUMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHUE bubnnorexa [JOK
dotoaddekra. OnbiTe A. I'. CTonmerona https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekrra. YpaBHEHHE
42 SI?IHUJTegI)Ha nqs)l(bq)OToa(b(geKTa bubnmorera LHOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
43 Hasnenue ceera. Onbite [1. H. bubnuotexa [JOK
JleOeneBa. XMMHUYECKOE IEHICTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTsa u
44 MIPaKTUYECKOE TPUMEHEHUE:!

dboTo3MeMeHT, HOTOIATUYNK, COTHEUHAS
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OaTapest, CBeTOUO]1

Pentenue 3amau mo teMe «DJIE€MEHTEI

bu6nmoreka [IOK

4
° KBAHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITEI
46 Peszepdopaa no paccesHuro a-4actu bubmmorexa [JOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapnas MozieIb aTomMa
bubnunoreka LIOK
47 IT b
OCTYIATRL Opa https://m.edsoo.ru/ff0dOafa
W3nydenne v noriomniecHue GOTOHOB P
48 e g;o € aToMa ¢ oni{oro q)OBH}I ’ bubsmotexa [IOK
pexod . 8 P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buasl criekTpoB
BomaHoBEIe cBolicTBa yacTull. BoiHEI e
49 Bbpoiins. KopryckynsipHO-BOIHOBOI Bu6mmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pezepdopna o onpeaenennio cocrara bubmorexa HOK
pOOp p https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHUBHOTO U3ITyICHUS
CsoiicTBa anb(da-, 6era-, ramma-
ol u3yyeHus. BnusHue paqnoakTHBHOCTH
Ha JKUBBIC OPTAHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.
59 W3oronsl. Anbda-pacnan. DneKTpoOHHBIN bubnmnoreka [JOK
U TIO3UTPOHHBIN OeTa-pacnan. ['amma- https://m.edsoo.ru/ff0d1162
U3ITydeHUE
DHEpPrus CBSI3U HYKJIOHOB B SIIPE.
P e Vﬂp bu6muoreka [JOK
53 Snepusie peakiuu. SaepHbI peakTop.

[Ipo6nembl, nepcreKTUBEI,

https://m.edsoo.ru/ff0d1356
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JKOJIOTUYECKUE aCIIEKThI IEPHOU
JHEPreTUKU

54

DneMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo bl HAOIOICHUS U
pPEruCTpalvK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «®yHaaMeHTaIbHbIE
B3auMOICHCTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

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

55

Bupn 38é31H0T0 HEOa. Co3Be3nus, ApKue
3BE3/1bl, INIAHETHI, UX BUANMOE
newxkenne. ConHeyHnas cucreMa

56

57

58

59

60

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnytpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEICTABICHUS O
MIPOUCXOXKACHNUHU U 3Botonuu CosHIa 1
3BE3]

Mieynsiii [1yre — Hama ['anakTuka.
[Tonoxenne u neuxenue CosHLA B
["amaktuke. ['amaktukn. YEpHbIE IBIPHI B
A/1pax rajJakTUK

Bcenennas. Pa3beranue ranakTuk.
Teopus boubioro B3peiBa. Penukrosoe
u3iydeHue. MeraranakTuka

Hepemennsie mpobieMbl acCTpOHOMUHT

61

KonTtponbHas pabora «1eMeHTHI
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ACTPOHOMMH U acTPOPUIUKI»

62

O6o06matromuii ypok. Poib ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COLMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeJI0OBeKa

63

64

65

66

O6o06maromuii ypok. Poibs u mecto
(U3HUKYM U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O6o6mmaromuii ypok. Ponb ¢puznyeckoit
TeopuH B (HOPMHUPOBAHHUH
MIPEACTABICHUH O (PU3NYECKON KapTHUHE
MUpa

O6o6maromuit ypok. Mecro pusudeckoit
KapTUHBI MUpPA B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTaBICHU O IPUPOJIE

PesepBHBIi ypok. MarHutHOE 1osie.
DneKTpOMarHuTHAs UHIYKIIHS

67

68

Peseprubiit ypok. Ontuka. OCHOBBI
CIeNraaIbHON TEOPUU OTHOCUTEITLHOCTH

Pesepnsiit ypok. KBanroBas gusuka.
DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJMYECKOE OBECITEUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
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