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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHU W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 0Opa3oBaTeiabHON mHporpamMmsbl, mnpenacraBieHHbix B OI'OC
COO, a Takxke ¢ yuéroM (denepanpbHON paboOyelt TPOrpaMMbl BOCIUTAHUS U
KOHIIETIIIMK TIpernojiaBanusi yuyeObHoro mnpeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickon Odenepanuu, peanu3yromx OCHOBHBbIE
o0Opa3oBarebHbIE POTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HANpaBlIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvatonmuxcss 10-11 kmaccoB mnpu
oOydeHnn ux ¢u3nkKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIHLHOCTHOTO
nonxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM PE3YJIbTaTaM
oOy4eHMs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb pealh3alii MEKIPEIMETHBIX
CBs3el (DMBMKH C €CTECTBEHHO-HAyYHBIMH Y4YEOHBIMH TMpeaMeTramu. B Hel
OTIPE/EISAIOTCS OCHOBHBIE LIETM M3yueHUs (U3MKH Ha ypOBHE CpPEIHEro 0OILero
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarpeAMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusnke BKIIIOYAECT:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « u3nkay 1o rogam o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUM 00 OKpy>karoreM mMupe. [IIKombHBII Kypc GU3UKHA — CHCTEMOOOPa3yOIIHIA
11 €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOLECCOB M SIBICHUM, M3ydyaeMbIX XUMHUEH, Ouoiorue,
dbuzuyeckorr reorpadueid u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  OMNpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUsI HOBBIX MAaTE€pUalOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOW BKJIaa B (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (popMuUpoBaHHE YMEHUN MPUMEHSTH
Hay4HbIA METO/1 MO3HAHUSI IPY BBITIOJIHEHUH UMM YUEOHBIX MCCIIEIOBAHUN.

B ocHOBy kypca ¢Gu3ukm i YpOBHS CpPEIHEr0 o00mero oOpa3oBaHUS
MOJIOKEH P MACH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
ITOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTMUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3/enoB (PU3UKH, BKIIOYACT KaK
BOTIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBHMU ¢ HEH MaTepuan Kypca (Qu3nku
o0beUHEH BOKpPYr (Quinueckux Teopuil. Bemymmm B Kypce sBIsIeTCS
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
ToJie.

Hoes eymanumapusayuu. EE peanuzanusi mnpeanosiaraeT MCHOJb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
¢u3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOJIEMaMHU.

Hoes  npuxnaonoti  unanpasnennocmu. Kypc Qusukm mpeamnosiaract
3HAKOMCTBO C IIMUPOKUM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKUX MPUIOKECHUI
M3Y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes osxonocuzayuu peamuszyercs TOCPEICTBOM BBEIEHUS JJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHHM, a Takke OOCYX ICHUS
po0JieM palMOHAIBHOTO TPUPOIONOJIH30BAHMS U IKOJIOTHYECKON 0€30MaCHOCTH.

Crep>XKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha yPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (HopMuUpOBaHHE MPEACTABICHUNA O
CTPYKType MOCTpOeHUsI GU3NIECKON TeOpUH, poju (PyHIaMEHTAIbHbBIX 3aKOHOB U
NPUHLIKUIOB B  COBPEMEHHBIX TMPEJCTABICHUSX O MpUPOJie, TpaHHIlAX
OPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS E€CTECTBEHHO-HAYYHBIX SBJICHUU W
IIPOLIECCOB).

CuCTeMHO-ACSITENIBbHOCTHBIN TIOJIX0/T B Kypce (DU3UKU peanu3yeTcs: Mpeke
BCEro 3a CU€T OpraHu3aldd SKCIEPUMEHTATBHOU ACSTENBHOCTH O0YYarOIIMXCA.
Jlns  6azoBoro ypoBHS Kypca (DU3MKM — OTO HCIOJIL30BaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H JIA0OPATOPHBIX padoT,
KOTOpBIE B MIporpamMme 1o (pusnke oObeIMHEHBI B OOIIMA CIHCOK YUCHHYECKHUX
NpakTUYeCKUx paboT. BeiienieHne B yKa3aHHOM IMepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX  JIJII  KOHTPOJISI U OIEHKH, OCYIIECTBIACTCS Y4YaCTHUKAMHU
o0pa3oBaTeIBLHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH IUTAHWPOBAHUS W
ocHameHuss kaOuHera ¢Qusmku. [Ipu 3ToM oOecreuynBaeTCs  OBJIAJEHUE
OoOyYaroIMMHUCS yYMEHUSIMU TPOBOJIUTH KOCBEHHBIC H3MEPEHHS, HCCIIECTOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB II0 MPOBEPKE
MPEI0KEHHBIX TUIOTES.

bonbiioe BHUMaHHME YHAENAECTCS PEHICHUIO PacYETHBIX M KA4E€CTBEHHBIX
3amad. [lpu 3TOM nsi pacd€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3aJIaHHOM (PU3MUECKON MOJIEIIbIO, TO3BOJISIONINE PUMEHSTh U3yUYCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIrO pasjeia Kypca, TaK U UHTErpupys 3HAHUS U3
pasHbIX pa3zaesnoB. JJig KaueCTBEHHBIX 33/a4 MPUOPUTETOM SBIISAIOTCS 3aJlaHUs Ha
OOBsICHEHHE NpPOTEKaHUs (U3NYECKUX SBJICHUH M MPOLECCOB B OKpYyXKarouleu
KU3HU, TpeOyromme BhIOOpa (U3MYECKON MOJENH Uil CUTyallud MpPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O€eCleyeHnI0 Y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
(bu3KMKK HA YPOBHE CpeHEro 0011ero o0pa3oBaHus JI0JDKEH U3ydaThbCs B yCIOBUSIX
OpeIMETHOr0 KaOuHeTa (M3HKM WIM B YCIOBUAX HHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HeoOXonMuMoe J1abopaTopHoe OO0OpyJOBaHHWE JUIsl BBITIOJIHEHUS YKA3aHHBIX B
nporpamMme o uU3MKe YYEHHMUECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIMOHHOE
obopytoBaHue.

JlemoHCTpanmoHHoe obOopymoBanue (GopMupyercs B COOTBETCTBUU C
OPUHLUIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3UKE KIYEBbIX JAEMOHCTpalud s
WCCIICIOBAHMSI M3y4YaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPHUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pyJOBaHHE JUISI YYEHHMUECKHX MPAKTUYECKUX padoT
dopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a060paToOpHOTO O00OPYJOBAHMS JOJDKHBI OBITh TMOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BaHUU aHAJOrOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMH LIETISIMUA U3YYEHUS! PUBHKHU B 00IIEM 00pa30BaHUM SABIISIOTCS:

e (QopMupoBaHue HHTEpeca M CTpeMJICHUS OOyYaroIIMXCsl K HayYHOMY
W3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUA U (HPOpPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBICHUSM;

e (opMupoBaHHME HAy4YHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3Yy4YeHUs
OCHOB CTPOCHHSI MaTepuH U (PyHAAMEHTaIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHHE YMEHHI OOBICHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3nyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmMupoBaHue NpeNCTaBICHUN O PO (PU3MKHU OJIs PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHHne ATUX 1iesied 00ecrieurBaeTCsl PEeIIeHUEeM CIEIYIOUUX 3a7a4d B

npoIiecce 3yueHus Kypca (U3MKu Ha YpPOBHE CpEIHETo 0011ero oOpa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mmx bu3uIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIpPHYIO (PU3UKY, DSJICKTPOJUHAMHKY, KBAHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHue yMEHHMI TPUMEHATH TEOPETUYECKHE 3HAHUS A
oObsiCHEeHUs (PU3WYECKUX SBJIEHUW B TMPUPOJAE U s TPUHATHUS
MIPAKTUYECKUX PELIEHUI B IIOBCEAHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOM
bu3nYecKkol MOJeNbl0, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue pU3MUECKO MOJENH, aJIEKBATHON yCIOBHSIM 3a/1a4H;

e TMOHWMaHHWE (U3MYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOILYIO
cpeay,

e OBJAJCHUE METOJAMU CaMOCTOATEJIBHOIO IUIAHHUPOBAHUSA W TPOBEICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaju3a W WHTEpHpeTanuud uHdopmaiuwu,
OTpeIeIeHHs TOCTOBEPHOCTHU MOIYUYEHHOTO pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHM JJIA pa3BUTUS YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEOHEro OOLIEro
oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpaMMme 1o (¢uU3MKE NepeueHb JabopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JI€JaeT BBIOOP
MpOBEJACHUS J1a0OpaTOPHBIX PA0OT M OMBITOB C YYETOM HWHAMBHYaIbHBIX
0COOEHHOCTEW 00yUYarOIIMNXCA.

VYyeObHoe o00opyaoOBaHHE: acCTPOHOMHYECKAs JE€MOHCTPAIIMOHHAs MOJEIb
(Connue-3emns-Jlyna), Opomerp-anepouj, OJOK MHUTAHUS PETYIUPYEMBbIil, BeO-
KaMmepa Ha TOJIBIDKHOM IITaTHBE, BEACPKO ApXumesaa, BUAEOKaMepa JUisl paboThl C
ONTUYECKUMH MPUOOpaMU, TEHEPATOP 3BYKOBOM, TUTPOMETP (TICUXPOMETP), TI100YC
3BE3HOTO Heba ¢ MOACBETKOW, rioldyc 3emum dusndeckuii, riodyc JIyHbI C
MOJICBETKOM, T100yc Mapca ¢ NOJICBETKOW, JMHAMOMETDP JIE€MOHCTPAIlMOHHBIN,
JOKYMEHT-KaMepa, JOocKa MpoOKOBas, WJIM JOCKa MarHUTHO-MapKepHas, WId
MarHUTHO-MapKepHasi  IUIEHKa Ha  CTEHy, KallopuMeTp ¢  Habopom
KaJOPUMETPUUYECKUX Tell, KOMIAC, KOMIUIEKT TIOPTPETOB i O(OpMICHUS
KaOMHEeTa, KOMIUICKT TOCYAbl JEMOHCTPAIIMOHHON C IPUHAICKHOCTSIMH, KOMIUJICKT
NIPOBOJIOB, JAaOOPAaHTCKHHA CTOJ, MAarHUT AYrooOpa3HbI, MarHUT MOJIOCOBOM
JIEMOHCTPAIIMOHHBINA, MAarHUTHBIE CTPEJIKM Ha IMOJICTaBKaX, MAaHOMETp >KUJIKOCTHON
JIEMOHCTPALIMOHHBIN, MalIuHa 3JeKTpodopHas, MasTHUK MakcBeia, MUKPOCKOI
JIEMOHCTPAIIMOHHBIN, MOJENN paKeT-HOCUTENEH, MOJeNb BHYTPEHHETO CTPOEHUS
3eMJId, MOJIeNIb HeOecHOU cepbl, Ha0Op JEMOHCTPAIIMOHHBIN BOJHOBBIX SIBICHUH,
HAO0Op JEMOHCTPAIMOHHBIA 10 JWHAMHKE BpalIaTebHOTO ABWXKEHUS, HAOOP



JEMOHCTPALIMOHHBII 10O MarHUTHOMY TIOJIIO  KOJIBLIEBBIX  TOKOB, Habop
JIEMOHCTPALIMOHHBIN M0 MEXaHWYECKUM KOJIeOaHMsIM, Ha0Op JIE€MOHCTPAaIllMOHHBIN
M0 MEXaHWYECKUM SIBIICHUSIM, HA0Op I JAEMOHCTpAIlMU JJIEKTPUUECKHX TOJIEH,
HA0Op MAakKeTOB IUIAHET 3EMHOM TIpYyIIbl, HA00p CHEKTPaJbHBIX TPYOOK C
MCTOYHUKOM MHUTaHUSA, HAcOC BaKyyMHbIi KOMOBCKOro, mnajgoudka CTEKJISIHHAs,
najoyka 300HUTOBAs, MEPCOHAIBHBIM KOMIOBIOTEp C mnepudepuelt UM HOYTOYK
(JIMIIEH3MOHHOE TIPOrpaMMHOE o0ecrieueHre, 00pa30BaTeIbHBIA KOHTSHT U CHCTEMA
3alUTBl OT BPEAOHOCHON HH(OpManuu) MO0 NEPCOHAIBHBIA KOMIIBIOTEP C
nepudpeprueili WM  HOYTOYK (JIMUEH3MOHHOE MporpamMMHOe  oOecleyeHue,
oOpa3oBaTeIbHbIII KOHTEHT M CHUCTEMa 3allUThl OT BPEAOHOCHOW HWH(pOpManuwy,
nporpaMMHoe olOecrieueHue s U(poBOi JTa0OpaTopud €  BO3MOKHOCTHIO
OHJIaMH-ompoca), npubop JleHra, mpuHTEp, phluar JAEMOHCTPAIIMOHHBIN, CETEBOM
¢bunbTp, cucreMa (YCTpONCTBO) JUIsi 3aTEMHEHUSI OKOH (B Cilyyae OTCYTCTBUS B
MPOEKTHOM  JOKyMEHTAllMh), COCYAbl COOOIIAIOIIMecs, CTakaH OTJIUBHOMN
JIEMOHCTPALIMOHHBIN, CTON JTA0OPATOPHBIN JAEMOHCTPAIMOHHBIA C HAJCTPONKOH,
CTOJ Ja0OpaTOpPHBI  JIEMOHCTPALlMOHHBI C  AJIEKTPUYECKUMH  PO3ETKaMH,
aBTOMaTaMU aBapPUIHOTO OTKIFOUEHHUS TOKA, CTOJ JIa0OpaTOPHBIA MOEUHBIN, CTOJ
YYCHUYECKUH, PETyJMPyeMbId 1O BBICOTE, DJIICKTPUPHUIIMPOBAHHBIA  (CTOI
YYEHUYECKUM, HE PETYJIMPYEMBIN IO BBICOTE B COOTBETCTBUH C POCTOBOW I'PYIIION,
NEKTpU(PUIIMpPOBaHHbIN) (B cilydyae OTCYTCTBUS  IOTOJIOYHOHW  CUCTEMBbI
ANEKTPOCHAOKEHHUS), CTyJd  JaOOpaTOpHBIM, CyJTaH  3JEKTPOCTATHUYECKUU,
CyLUIWJIbHAs TAaHEAb JJIs TMOCYJbl, TEPMOMETP JaO0OpaTOpPHbIN, QUIBTP IS
HAOJIIOZICHUS COJIHIIA, IIap MacKaus, mKad A XpaHEHUs MOCyAbl UK MPUOOPOB,
IITaTUB  JEMOHCTPAlMOHHBIM,  INTAaTUBBl  HW30JUPYIOIIUE,  AJIEKTPOMArHUT
pa3OopHBIi.



COAEPXAHUE OBYYEHUA
10 KUIACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI'O MO3HAHUS

®usuka — Hayka o mnpuponae. HayuHble meToabl IMO3HAHUS OKpPYKArOILIETO
mupa. Posb DdKCnepuMeHTa M TEOpUM B IpPOLECCE II03HAHUA IPUPOJBL.
DOKCHEpUMEHT B (U3HKE.

MonenupoBanue (HU3MYECKUX SBICHUNM M TpolieccoB. HayuHble THMIOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHUIbl MTPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIMII COOTBETCTBUA.

Ponp m mecTto ¢usuku B GOpMHUPOBAHWM COBPEMEHHOW HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHarnoroBple W HU(PPOBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIC
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JBHXKeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemerienre, CKOpOCTh (CpefHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MPOCKIHMH HA OCH CHUCTEMbl KOOPAMHAT.
CioxxeHue nepemMenieHnil u CI0KEeHUEe CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsMOiMHEtHOe nBmkeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOoHOE majieHue. Y CKOpeHue CBOOOIHOTO MaJICHUSI.

KpuBonmHentHoe  nBMKEHWE. J[BMKEHHE  MaTepUANIbHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIKO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, TUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{[eHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuyeckre yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBI)KEHUE CHAPSJIOB, LICMIHbIC U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WILTIOCTPAINS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUYKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBmxeHus Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MTaICHHUS.

Hanpagnenue ckopoctu nmpu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY IyTAMH, MPOMJICHHBIMU TEJIOM 3a
MOCJIC/IOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IMIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue NBMKEHUS IAPUKA B BA3KOM KHUJIKOCTH.

N3yuenue nBHKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocuTensHOCTM  ['aymmmes.  IlepBeii  3akoH  HeroTona.
NuepuyanbHpie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uiiuu cuil. Bropoii 3akon HeroToHa
JUI MaTEpUaAJIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 11711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cumia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiibxxenus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nokos. KoadduiueHt tpenus.
Cuna conpoTUBIICHUA NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[TocTymarenbHOE 1 BpamaTelIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO TeEA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. I[lmedo cumibl. YcnoBus
paBHOBECUSA TBEPIOIO TeA.

TexHndeckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHHUE: IOIIIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE NHEPLIUU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TE.

Bropoii 3akoH HprotoHa.

N3mepenue cui.

CroxeHne CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U NAJCHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHHUS U CKOJIBKEHUSI.

YcnoBus paBHOBeCUs TBEPAOTrO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul

N3yuenue ABMKEHUS OPYCKa M0 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BOZHUKAIONIUX B MPYKUHE H
PE3UHOBOM 00pa3iie, OT uX Je(opMaruu.

HccnenoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIlCHUSI.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

NmMnynbc MartepualibHOM TOYKH (Te€na), CHUCTEMbl MAaTepHAIbHBIX TOYEK.
NmMnynbc cuiibl 1 MU3MEHEHUE HUMITyJbCa Tela. 3aKOH COXPAHEHUsS] HMITYJIbCa.
PeakTuBHOE NBUXKEHHE.

Pabora cuiiel. MOIIHOCTE CHIIBL.

Kunetnueckass sHepruss MarepuajbHOW TOukH. TeopemMa 00 H3MEHEHHH
KMHETUYECKOU SHEPTUM.

[ToTenuuanbHas SHEPrusl. [ToTeHuuanbHas SHEPrus YIIPYyTo
nedbopMUpOBaHHOM  TIpyXuHBI.  [loTeHuManbHast 2HEprus Tela  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loTeHuManbHble W HENOTEHUUAJIBbHBIE  CHJIBL. Csi3p  paboOTHI
HEMOTCHUUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPIUU CHUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOU SHEPTHH.

VYpyrue v Heynpyrue CTOJIKHOBEHUSI.

TexHudeckue yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPy XKUHHBIN TUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHHE.

[Tepexoa MOTEHIMAIBLHON SHEPTUN B KHHETHYECKYIO 1 0OpaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopnule pabomuol

N3ydenne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsizu pabOTHI CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKON SHEpPruu
T€Ja Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mosekyasipaasi pu3uka 1 TepMOANHAMHUKA
Tema 1. Ocnosvt MoneKyaAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBIKEHHUS U
B3aMMO/JICCTBUS YaCTHUI] BelecTBa. MoOJeln CTPOCHHUS Ta30B, >XUJIKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3Mmepsl Mosiekyi. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. [llkana temneparyp
Llenbcus.



Mopgens  upeanmbHoro raza. (OCHOBHOE YpPaBHEHUE  MOJIEKYJSPHO-
KMHETUYECKOM TEOpHHM HUJCaIbHOro raza. AOCONIOTHas TeMmeparypa Kak Mmepa
CpelHE KWHETUYECKOM DSHEPIUMM TEIUIOBOrO JBMXKEHMsS dactul rasa. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—Knanelpona.
3akon JlanbToHa. M3omporiecchl B UcalbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. [ 'paduyeckoe MpeACTaBICHHE W30MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BElIeCTBa, (oTorpadpuu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUH.

OmnbiTel 0 AUQGY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita ITepHa.

OnpITsl, JIOKa3bIBAOIIUE CYILIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIask IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS MJACATbHOIO Tasa,
U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomol

OrnpeneneHue Macchl BO3JyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEKly TapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmoouHamuKu

TepmoanHaMuueckasi cucteMa. BHyTpeHHssI SHEpPrusi TepMOAMHAMUYECKON
CUCTEMBI U CTIOCO0BI €€ m3MeHeHuns. KonmdecTBo TeTioTe U pabota. BHyTpeHHS s
SHEpPrusi  OJHOATOMHOTO  HJE€AJIbHOrO  ra3za.  Buuel  Temonepenayvw:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TETUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTHI pH TETUIONEpEIaye.

[lonatue 06 aamabaTHOM mporecce. I[lepBbIii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue mnepBOro 3akOHa TEPMOJMHAMUKHM K H3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTuMocTh MpoIeccoB B MPUPO/IE.

TennoBele  MammHbl.  [IpuHIMOBI ~ [EWCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KoadduumeHt mnone3noro
neiicTBusa TeroBor mammHbL [{ukn KapHo m ero koaddumuMeHT moae3HOTO
JENCTBUSA. DKOJIOTUUECKHE MPOOIEMBI TETIOPHEPTETUKH.



TexHudeckue yCTpOIICTBA M MPAKTUUYECKOE IPUMEHEHHE: JIBUTaTelNb
BHYTPEHHETO CropaHusi, OITOBOUW XOJOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Teja MpU COBEPIICHUH PAaOOThI: BBUIET
npoOKkKW u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe myTéM TpeHUs (BUIACOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEN 3HEPruu (TeMIIepaTyphl) Tea Mpy TEIIonepeaaye.

OnpiT mO anuabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOHHBI, ABUTATElNI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuii soxcnepumenm, nabopamopsie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Aepezamnivie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcalus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa. HackllieHHbIM map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmyeckue u amop(ubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuakue kpucramibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcCTaiM3alus. Y aenbHas Teriora miasieHus. Cyonumarus.

YpaBHeHUE TEIOBOro OajgaHca.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU MOIYUYECHHUS] COBPEMEHHBIX MaTE€pUaJoOB, B
TOM UYHCJIE HAHOMATEePUaIoB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIILICHHBIX TAPOB.

Kunenue npu noHW>XKEHHOM JIaBJICHUH.

Cnoco0bl U3MEpPEHUS BIIaKHOCTH.

HaGnronenue HarpeBanus U IJIaBJIE€HUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHcTpalusi KpuCTasIoB.

Yuenuueckuii oxcnepumenm, 1abopamopuvie pabomuol

N3mepeHrie OTHOCUTEIBHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. DaekTpoaMHaAaMHUKA
Tema 1. Inekmpocmamuxa
OnexTpuzanust Tesl. OJEKTPUYECKUM 3apsn. JlBa BHIA 3JIEKTPUYECKUX
3apsAn0B. IIpOBOJHMKM, IUANEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXpPAaHEHUs
AIEKTPUYECKOTO 3apsja.
B3anmonerictBue 3apsaaoB. 3akoH KyioHa. TouedyHBIN 21EKTpUUECKUI 3apsi.
Onextpuyeckoe mnoje. Hanpspk€HHOCT  anekTpuueckoro mnois. IlpuHnmn



CYyNEPHO3ULIMU IJIEKTPUUYECKUX MOJIEeH. JIMHUM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TTOJIS.

Pabora cun  anektpocratmyeckoro  mons.  [lorennman.  Pa3HocTh
nmoTeHUHAIOB. [IpOBOOHHMKM M JMAINEKTPUKU B DIEKTPOCTATHYECKOM  IIOJIE.
JludnexTpruyeckas MIpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcatop. DNeKTpOEMKOCTh INIOCKOTO KOHAECHCATOPA.
OHeprus 3apspKEHHOI0 KOHACHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLINI IEUCTBUSA JIEKTPOMETPA.

B3anmonenicTBrue Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

IIpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM T10JIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUaau
IUIACTUH, PACCTOSIHUSA MEXKAY HUMU U TUDJIEKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

Vuenuueckuii skenepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii anekmpuyueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKUd TOK. YCJOBHS CYIIECTBOBAHHUS 3JEKTPUUECKOIO TOKa.
Ncrounuku Toka. Cuna Toka. IIocTosIHHBIN TOK.

Hanpsioxenue. 3akon Oma i1 ydacTka LETH.

DNEKTPUYECKOE CONPOTHUBIIEHUE. YJEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenpHOE, MAPAITIENBHOE, CMELIAHHOE COEIMHEHHE ITPOBOIHUKOB.

PabGora nanekrpuyeckoro Toka. 3akoH Jxoyns—Jlenma.  MoiHoCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYILIAsL CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHUKA TOKA.
3akoH Oma 15 TOTHOM (3aMKHYTOM) 35eKTpruyeckol nenu. Koporkoe 3ambikaHue.

OJNEeKTpOHHAass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHCHMOCTh
CONPOTHUBJIEHUS METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA AIIEKTPOHHBIX ITyYKOB.

[TomynpoBOTHUKMY. CobOcTBeHHas 51 IIPUMECHAs IIPOBOJMMOCTh
noJynpoBoAHUKOB. CBolicTBa p—N-niepexona. [lonynpoBogHUKOBbIE TPUOOPHI.

ONEeKTpUYeCKHid TOK B PAacTBOpPax M pacIulaBax  AJIEKTPOJIATOB.
DIIEKTPOIUTHYECKAS TUCCOLMAlU. DIEKTPOIIN3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Liazma.

TexHudeckre yCTpOWCTBA U TMPAKTUYECKOE NPUMEHEHHE: aMIIEpPMETP,
BOJIBTMETpP, pPEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTEebHBIC TPHOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS! IUJIMHAPUYECKUX MPOBOJHUKOB OT IJIMHBI,
IUJIOIIA TN TTONIEPEYHOTO CEYEHHUS M MaTepuaa.

CmemaHHOE COeIMHEHUE POBOAHUKOB.

[Ipsamoe wW3MepeHHe SIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTH COMTPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psii M IpOBOJAUMOCTb BO3AYXa.

OIHOCTOPOHHSISL MPOBOJIUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHne cMeEnaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHue 3JIeKTpOABMKYIIEH CUIIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmnronenue snextponusa.

MexknpeaMeTHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKHU,
OMOJIOTHH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Meocnpeomemuvle nonsmusi, CBSI3aHHBIE C M3YyUYEHHEM METOJOB HAay4YHOTO
MO3HAHMS: SBJIEHWE, HAy4HbIM (aKT, runoreza, (uznyueckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIO/ICHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMW, JIMHEWHAss (QyHKIuS,
napabosa, runep6osia, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCU KOOPAUHAT, CJIO)KEHUE BEKTOPOB.

buonoeus: mexannueckoe IBWKCHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUIBI TEIUIONEPE/Iayy, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BENIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEU WU



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHUYECKAS JUCCOLMALNS,
raJjbBaHHKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBUWIKEHUN C HMCIOJIb30BAHMEM MEXaHH3MOB,
YYET TpEeHUS B TEXHUKE, NOAIIMIHUKH, HCIOJB30BAHHE 3aKOHA COXPaHEHHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JpYrUe), ABUIATE]b BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED, TEXHOJIOTHH
NOJIyYEHUS] COBPEMEHHBIX MATEpPHUAJIOB, B TOM YKCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJOIMH, 3JIEKTPOCTAaTUYECKasl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIH PUHTED, AIEKTPOHArPEBATEIbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, ralbBaHUKA.

11 KUIIACC

Pazjien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmMpoMazHUMHAA UHOYKYUS

IToctostHHBIE ~ MarHuTHl.  B3auMOAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bektop MarnuTHOW wuHAYKUUW. IlpuHiun cynepnos3unuu
MAarHATHBIX NOJied. JIMHMM MarHWTHOM WHAYKUIMHM. KapThHa JWHHAM MAarHUTHOU
WHJIYKIAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOE TI07€ TPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIWA
MAarHMTHOTO TOJISl JJIMHHOTO MPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJIHUKA, KaTyHIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoieicTBue nNpoBOJHUKOB €
TOKOM.

Cuiia AMmnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuita Jlopenua, €€ MOJly/Ib M HanpaBiieHUE. JIBUKEHHUE 3apsyKEHHON YaCTHULBI
B OJJHOPOJTHOM MarHuTHOM IoJjie. PaboTa cunsl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHOM
MHIYKIOUU. OJIEKTPOJABWKYINASL CUJIAa WHIYKIUU. 3aKOH JJEKTPOMATrHUTHOU
nHaykuuu @apanes.

BuxpeBoe »3JeKTpUYECKOE ToJie. ODIEKTPOABWKYILNAA CUla HHIYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIIbHO B OAHOPOJHOM MArHUTHOM I10JIE.

IIpasuno Jlenna.

NHnyKTUBHOCTh.  SIBJIeHME CAMOUHIYKIMU. OJIEKTPOJBMXKYINAs  CuUja
CaMOMHAYKLMH.

DHEPrusi MAarHUTHOT'O TOJIST KATYIIKH C TOKOM.

DIIEKTPOMATHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MAarHMuThl, JJIEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUIL], UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnsIT IpcTena.

OTKJIOHEHHE AIIEKTPOHHOIO MyYKa MArHUTHBIM TOJIEM.

JIuHMM UHIYKIIMU MAarHUTHOTO MOJIS.

B3aumoperncTBre 1ByX IMMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cwiibl JIOpEHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILEH CUJIbl MHIYKIUU OT CKOPOCTH M3MEHEHUS
MarHuTHOIO MOTOKA.

SIBiIeHME CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydeHne MarHuTHOTO TOJISI KaTYIIKU C TOKOM.

UccnenoBanue neiCTBUSA TOCTOSIHHOTO MAarHWTa HA PAMKY C TOKOM.

UccnenoBanue siBIeHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOJ1€OAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonunueckue konedanus. Ilepuoxa, yactora, ammuTyaa ¥ (asza KojaeOaHHI.
[IpyxuHHBI MaATHUK. MaTeMaTUYECKU MasTHUK. YpaBHEHUE TapMOHUYECKHUX
koJiebanuil. [IpeBpalieHue 3HEPTUK Npyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubrit  koHTYp. CBOOOIHBIE SJIECKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPrUU B UJI€ATBLHOM KO0JIE0AaTEIbHOM KOHTYpE.

[TpencraBnenue o 3aTyxaroumx KojeOaHusx. BriHyX/IeHHbIE MEXaHHUUECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaNpPSKEHUSL.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTPEOICHUE AIEKTPUIECKON
SHEPrur. DKOJOTMYECKUE PUCKH MPHU MPOU3BOACTBE IEKTposHepruu. KynpTypa
UCIIOJIb30BAaHUS JIEKTPOIHEPTHH B TOBCEITHEBHOM )KU3HH.

TexHuuecKue yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: 3IEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mapameTpoB KoJjieOaTeNbHOW CHUCTeMbl (TIPY>KWHHBIN WIH
MaTEeMaTUYECKUN MASTHHUK).



Habmronenue 3aTyXxaromux KoJieOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OO/IHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuunorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IJIS
AJIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHnc mnpu MOCIEIOBATENBHOM COCIWHEHUH PE3UCTOPA, KaTYyUIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayuu.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENM M3 IOCIEAOBATEIBHO
COEMHEHHBIX KOHJEHCATOPa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 80TTHbI

MexaHnueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumon. Cxopoctb
pacrpocTpaHeHuss W JjiMHa BoJIHBL. [lomepeuHble U TPOJIOIBHBIE BOJIHBI.
WNuTtepdepenius u audpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpesioMJIeHUue, Toysipu3anus, Tudpaxius,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana 37€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeleBUAeHUA. Paaronokamusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPA3BYKOBasi IUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCTpaHEHUE MOMEPEYHBIX U TPOI0ILHBIX BOJIH.

Koneobmromieecs Te10 Kak UCTOYHHUK 3BYKa.

HaGnronenune orpakeHus M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue unrepdepeniuu u qudpakiini MEXaHUIECKUX BOJH.

3BYKOBOW pE30HAHC.

HaGmroneHnue cBA3M T'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOW W
4acTOTOM KOJICOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpakeHue,
MpeIOMJICHUE, TOSpU3anus, Tudpakius, HHTephepeHITH.

Tema 3. Onmuka

['eomeTpuueckasd ontuka. IIpsMonuHeliHOE pacnpoCcTpaHEHUE CBETa B
oaHopoHoM cpeae. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN TTOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceera. CiioxxHbli cocTaB Oenoro ceta. L[Ber.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JsmH3a. DoKycHOE
paccTosiHMEe W ONTHYecKas cuia TOHKOW JMH3bL. [locTpoeHue n300pakeHUil B
coOMparomuX W paccewBaromMuX JuH3aX. DopMysia TOHKOW JTUH3BI. Y BEIMYCHUE,
JTaBaeMoOe€ JIMH30M.

[Ipenensr n(PUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBast ontuka. WuTtepdepenuusi cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBuss HaOMIONEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiumonHas peméTka. YcClIoBuUe HaOIOACHUS
[JIABHBIX ~MaKCUMyMOB TpW TAaJ€HUM MOHOXPOMATHYECKOTr0 CBE€Ta Ha
TU(PaKIIOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEHIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonuHENTHOE paACIpPOCTPAHEHUE, OTPAXKEHUE U IPEJIOMIICHHE CBETa.
OnTuyeckue npudopsI.

[TonHOE BHYTpEeHHEE OTpaxkeHue. Moiesb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paXKeHU B TUH3AX.

Moenn MUKpPOCKOITA, TEJIECKOIIA.

Habnronenue unrepdepeniiuu cpera.

Ha6mronenune nudpaxiuu crera.

Habmronenue nucnepcun cBeTa.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue ciekTpa ¢ MOMOIIBIO0 AUGPAKITUOHHON PEIIETKH.

HabGnronenune nonsipuzanuu cBeTa.

Yuenuueckuii oxcnepumenm, 1abopamopuvle pabomuol



N3mMepenue nokasaresns npeioMIICHUs CTEKIIA.
HccnenoBanrie CBOWCTB M300PaKCHU B JIMH3AX.
Hab6nronenune nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIIHAJILHOM TEOPUU OTHOCHUTETBHOCTH
['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locrynarsl
CIICHAAIBHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTH DUHILITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU M COKPAIICHUE
JUTAHBL.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C BHGPFI/Ieﬁ U UMITYJIbCOM pCHSITI/IBI/ICTCKOﬁ qaCTHUILIbI. 9Hepr1/1;1
ITOKOA.

Paznen 7. KBantoBasi pusuka

Tema 1. Inemenmot K6aHMOBOI ONMUKU

®oronsl. ®opmyna [1nanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaoBanue Gporodddexra. OnbiThl A. I'. CTosieroBa. 3aKOHBI
dotorddexra. YpapHenue OuHmTerHa s porodrddexra. «KpacHas rpaHuna»
dororddekra.

JaBnenue ceera. OnbiThl I1. H. JIeGenena.

XUMHYECKOE ICUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(doTogaTuMK, coaHeUHas O6arapes, CBETOANO/.

Jlemoncmpayuu

®otord(HexT Ha yCTaHOBKE C IMHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHeHIHETro (GoTodddekra.

CBeToano.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuIO o -4acTHII.
[Inanerapnas mozgens aroma. Iloctynatel bopa. M3nydeHwe W mMOIIOLIEHHE
(GOTOHOB MpU TEepexojie aToMa ¢ OJHOrO0 YPOBHS PHEPruM Ha JApyro. Buasl
cnekTpoB. CIIEKTp ypOBHEM 3HEPIHH aTOMa BOAOPO/IA.

BonnHoBeie cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckyispHO-BOITHOBOM
Ty aJTu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyUYEHUE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITHIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue AIMHbBI BOJIHBI JIa3epa.

HabGmronenue nuHeRvaTbx CIEKTPOB U3TYUEHUSI.

Jlazep.

Yuenuueckuii soxcnepumenm, nabopamopmsie pabomoi

HaGmronenune nuneRvyaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKAa3bIBAIOIIUE CIOXHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuio  cocTaBa
pagnoakTuBHOTO wu3nydeHus. CpoiictBa anbda-, Oera-, TamMMa-U3ITy4YCHUS.
BnusiHne paiiOaKTHBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykinoHnHas moxens siapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacniaz. DJEKTPOHHBIM W TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIly4yeHue. 3aKOH PaJuoaKkTUBHOIO pacraja.

DHeprus CBsi3M HYKIJIOHOB B sjipe. SAaepHbie cuiibl. JledexT maccsl siapa.

SnepHble peakuuu. JleseHue U CUHTE3 €.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. IlpoOiemMbl ¥ NEPCHEKTUBBI
SIEPHON SHEPIeTUKH. DKOJIOTHUECKUE aCTIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YaCcTULbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HaOMIOIEHUS M PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO (hr3mveckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA U MPAKTUUYECKOE MMPUMEHEHUE: JTI03UMETP, KaMepa
Buiibcona, sinepHblIil peaktop, aToMHasi 0omoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOLIUX YACTHIL.

Vuenuueckuii skcnepumenm, nabopamophvie pabomol

HccnenoBanne TpekoB yacTHil (10 rOTOBBIM (hoTorpadusim).

Pa3nen 8. DjieMeHTHI AaCTPOHOMUM U ACTPOPUBUKH

Oransl pa3BUTHS acTpoHOMUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMUH.

Bun 3Bé3maoro nHeba. Co3Be3ausi, SpKHAE 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBUKCHUE.

Conneynas cucrema.

Comune. ConHeuHast akTHUBHOCTh. HMcTrounuk sHeprum ConHua U 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CHIEKTpalbHBIM KIacc —
CBETHUMOCTB». 3BE3MBI TIJIaBHOM IOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOW MOCJIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BOIoNMU CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3/.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxkenne u nBuxenue CoJsiHIA B
l'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE OBIPBI B SApax
TaJIaKTHK.

Bcenennas. Pacimupenue Beenennoid. 3akon Xa00ia. Pasoeranue rajgakTuk.
Teopus bosbiioro B3peiBa. PenmkToBoe n3inydeHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Vuenuueckue naonooenus

HaOmronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN IS ONIPEICIICHUS MOJI0KEHNUS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEeBEpHOIo MOyIIapus U ipKUe 3BE31bI.

Habnronenus B teneckon Jlynsl, mianet, Mneunoro [lyTu.

O600maomee NOBTOpeHue

Ponp ¢usnku uW acTpOHOMHUM B HDKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJIbHOW M ATUYECKOM cepax NeaTebHOCTH YeJIOBEKa, POJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOM KapTUHE MUPA, poiib (PU3UUECKON Teopuu
B (GOpMHpPOBAHUU TIPEACTABICHUM O (PHU3NYECKON KapTUHE MHpPA, MECTO
¢u3nueckol KapTHHBI MHpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJE.

MexknpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIecTBISIETCS C
y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJOrMU, XUMUH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C M3yUYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHWE, Hay4yHbIM (akT, rumore3a, Quiznueckas BeIWYMHA, 3aKOH,
TEeOpUsi, HAOIIOJIEHHUE, SKCIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pewIeHHWE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHUH HA OCHU KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIIUW, TMPU3HAKKA TMOJ00US TpPEYroJbHUKOB,
oTpe/eieHUe MIOMIAAN IIIOCKUX GUryp U 00bhEMa Tell.

buonoeusa: »nextpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJAE, ONITUYECKUE SBIICHUSA B KMBOM MPUPOIE, NEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTYypa TBEPIBIX
TENl, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKON PEHIETKH, CIEKTpalbHbII
aHasus.



leoepaghus:  MarHuTHBIE TIONMIOCA 3eMJIM, 3JIEKHM MarHUTHBIX PV,
dboToCchEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKA3aHUE 3EMIICTPSCCHHIM.

Texnonocusa: NWHUAM DBIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTIO TOKA,
3JIEKTPOJIBUTATENb, WHAYKIHMOHHASA I[1€Yb, pajap, PaaUONpPUEMHUK, TEIEBU30D,
anTteHHa, Tenedon, CBU-medb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOro mnpeamera «®Du3nkKa» Ha YpPOBHE CpeIHEro OOIIero
obpa3zoBaHus (0a30BBIM YPOBEHbB) JOJDKHO O00ECICUYUTH JOCTHIKCHHE CIICTYFOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U IPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOro npenmera «dusuka» A0HKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalomMXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOINEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOLECCE PEATN3ALNH OCHOBHBIX HAIpPAaBICHUN
BOCIUTATEIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaIaHCKOT0 BOCTIMTAHNS

c(hOpMUPOBAHHOCTH TPAKAAHCKOU MO3UIIUN 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHSATUE  TPAJUIMOHHBIX  OOIICYESIOBEYECKUX  TYMAHUCTHUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX T'PaKJAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIMSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOM AESITENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTD POCCHUICKOM TPAXKIAHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKHA U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
NESTEIbHOCTHA YYEHOTO;

OCO3HAaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTONYMBOTO Oy AyIIETo;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;



5) TpyAoBOIro BoCIIMTAHUSI:

MHTEpEC K pa3IuuHbIM cdepam NpodecCuOHATBHON NeATeTbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiiei mpoeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE IJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(U3KMKY HA TIPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHNS

c(OPMUPOBAHHOCTh KOJIOTUYECKOW KYJIbTYphl, OCO3HAHUE TJI00AIBHOTO
XapakTepa SKOJOTHUECKUX TTPoOIieM;

TUTAHUPOBAHHE U OCYILECTBIICHUE AEHCTBUIM B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUS LeJIeld YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue oOmbiTa JEATeTbHOCTH SKOJOTUYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PUBUKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS (PU3UUECKON HAYKHU;

OCO3HAHHWE LEHHOCTH HAy4YHON [I€ATEIIbHOCTH, TOTOBHOCTh B MpOLECCE
u3yueHus: (QUBUKH ~ OCYIIECTBIISITh  MPOCKTHYHD U HCCIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIYATbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/bHBIE YHHBEpPCAIbHBIE YYeOHbIe 1eiCTBUA
ba3oBble 1ornueckue aeiicTBMUs:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyallu3MpoOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JEATEIBHOCTH, 3aaBaTh IIapaMETpPbl U KPUTEPUU HX
JNOCTHKEHUSI,;
BBISIBISIT  3aKOHOMEPHOCTHM M INPOTHUBOPEYHS B  PacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabarbiBaTh IJIaH PEHICHUs MPOOJEMbI ¢ YYETOM aHajau3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B AECSATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSAM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  peajbHOro,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBarejabCcKkue 1eHCTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEM, KIFOYEBBIMU IOHATUSIMU U METOJIAMMU
(pu3HUECKON HAYKU;



BJIa/IETh HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHOM IesSTEIbHOCTH
B o0jactu (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHHOMY TOUCKY
METOJIOB pelIeHMsl 3a4ay (U3UYECKOTO COJEp>KaHUs, MPUMEHEHUIO Pa3INYHbIX
METOJI0B ITO3HAHUS;

BJAJ€Th BHUJAMU JIEATEIBHOCTH 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIPETALMY, PEeoOpa3OBaHNUI0O M NPUMEHEHUIO B PA3IMYHBIX y4eOHBIX
CUTYAalMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISIT NIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUraTh TUIOTE3y €€ pEeLIeHUs,, HAXOAUTh apryMEHThI JUIsl JOKa3aTelbCTBa
CBOMX YTBEPXK/ICHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBATh TOJIyYEHHBbIE B XOJ€ PEIICHUS 3aJayd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSX;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00pa30BaTEIHLHOM
JesITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh NEPEeHOCUTh 3HaHHUA MO0 (U3MKE B MPAKTHYECKYH 00JIacTh
KHU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX YUEOHBIX MPEAMETOB;

BBIIBUTATh HOBBIE HJICH, TIPEIaraTh OPUTMHAIBHBIC TIOXOAbI U PELICHHS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELIECHUS.

Pab6ora ¢ ungopmanmei:

BJIa/IETh HaBBIKAMH IMOJy4eHUS MHGOPMalUU (PU3NYECKOTO COAEPIKAHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IIOUCK, aHaju3,
CUCTEMAaTH3alMI0 U WHTEpPIpeTaluio MH(GOPMAalUK Pa3INUYHbIX BUAOB U (opM
IpEICTaBICHHUS;

OLIEHMBATH JIOCTOBEPHOCTh MH(OpMaLINY;

UCIIONB30BaTh  CpeAcTBa MHGPOPMALMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJOTH B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
31a4 ¢ COOMIOJICHHEM TpeOOBaHUNM SPrOHOMHMKH, TEXHHUKH OE30IMacHOCTH,
TUTUEHBI, pPECcypcocOepex eHMs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OopMaIMOHHOM 0€30MacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOIO COACPKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3Ha4YeHHsI MHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
(opMy nIpencTaBlIeHUs U BU3yaJIU3al[1u.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe AeiiCTBUS:
OCYIIECTBIIATh OOIIEHNE HAa YPOKaxX (PM3UKHU U BO BHEYPOUHOU JEATENBHOCTH;
pacrio3HaBaTh  INPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyallud W CMAr4aTh
KOH(DJIUKTHI,



Pa3BEPHYTO W JIOTUYHO H3J1aratb CBOK TOYKY 3PEHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAHJAHON M WHJIUBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJI€HA KOJJIEKTUBA;

MPUHUMATh 1€MW COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHHUPOBATH JICMCTBUS MO €€ HJOCTHXKEHHIO: COCTAaBJISATh IUIAH JICMCTBUU,
pacrpenensaTh pojid ¢ Y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KA4E€CTBO CBOEro0 BKJIaJa M KAXKAOTO YYaCTHMKA KOMAaHIbl B
001Ut pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpeajgaraTb HOBBIE NPOEKThI, OLECHUBATH MAEU C TMO3ULUUH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIAYHBIX
CUTYaIIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIUATHUBHBIM.

PeryisiTuBHbIE YHHBepCcaJbHbIe Yy4eOHbIe eiicTBUS
Camoopranmnsanus:

CaMOCTOATENILHO OCYILIECTBISATh MMO3HABATENIbHYIO ACSITENIbHOCTh B 00JACTH
GU3UKM W aCTPOHOMUH, BBISIBISTH MPOOJEMBI, CTaBUTh U (POPMYITUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATENIFHO COCTABJIATH IUJIAH PEIICHHS] PAcUETHBIX M KaueCTBEHHBIX
3aj/1a4, TUTaH BBIMIOJTHEHUS MPAKTUYECKONU PAOOTHI C yIETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacupATh paMKu y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JeNaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH MIPUOOPETEHHBIH OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HJPYAMIMU B 001acTU
(U3HUKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, S)MOIHOHAIbHBI HHTEJIEKT:

JaBaTh OILEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AESITEIBHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM;

BIAJCTh HABBIKAMH  TO3HABATENLHON  pediekcuu KaKk  OCO3HAHUS
COBEpIIIAEMbIX JICUCTBUM ¥ MBICIUTEIBHBIX TMPOIIECCOB, WX PE3yJbTaTOB U
OCHOBAHM;

UCIIOJIB30BATh MPUEMBI PeIIEKCUU JUIsl OLICHKU CUTYaIlMd, BHIOOpA BEPHOTO
PCIICHNS;



yMETh OIIEHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHHUS MO0 MX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHUX TIPU aHAIW3E pe3yIbTaTOB
TeSITENTLHOCTH;

NpUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3E pe3yIbTaTOB
JeSITENTbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpornecce nocTukeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe A YPOBHS CpeIHero ooOiiero oOpa3oBaHUS Y OOyYarOUIUXCs
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN WHTEIUIEKT, TIPEATOIar afOIIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOITMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUsI COOCTBEHHON AMOIMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh AQJaNTHPOBATHCA K
AOMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LU U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSHUE
IpYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJIEIeH:
MaTepuanbHas TOUYKa, MHEpLHUaIbHas CUCTEMA OTCUYETA, AOCOIIOTHO TBEPJIOE TEO,
WJICATbHBIN Ia3, MOJAEIHU CTPOCHUS T'a30B, KUJIKOCTEU M TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH (PU3NUECKHUX 3a]1ay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOLECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSPHO-KUHETUYECKOU TEOPUU CTPOECHHUS BEIIECTBA U



DJICKTPOJMHAMMUKHU:  PABHOMEPHOEC W PABHOYCKOPEHHOE  MIPSAMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBIKEHHWE TIO0 OKPYKHOCTH, HWHEPIIHS,
B3auMoielicTBUE Tell, MU dy3us, OPOYHOBCKOE NBM)XCHUE, CTPOSHUE KUIKOCTCH
U TBEPJIBIX TEJ, U3MEHEHNE 00hEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETUIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTALIM3ALMSA, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JTABJICHUS T'a3a MIPU €r0 HArPEBAHUU B 3aKPHITOM
COCylle, CBSI3b MEXKJAYy IlIapaMeTpaMd COCTOSIHMS Ta3a B H30MpPOIEeccax,
AJIEKTPU3AIUA TEJl, B3AaUMOJICUCTBUE 3aPsI/IOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJb3ys (DU3UUeCKue BEIMYMHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
AMIYJbC TEJIA, KHHETUYECKAsd YHEPrus, MOTCHUHUAIbHAS DHEPrus, MEXaHUYECKas
paboTta, MeXaHWYECKAs MOIIHOCTh;, IIPH ONHUCAHHHM TPABHIBLHO TPAKTOBATh
(U3UYCCKUA CMBICT HCIOJIB3yEeMbIX BEIWMYMH, MX OOO3HAYCHHS W E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C APYTUMHU
BEIIMYMHAMU;

ONUCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHHS,
UCTONB3Ysl (pu3nueckue BEIMYMHBI: JABJICHHE Trasza, TeMIleparypa, CpeaHss
KUHETUYECKAsl DHEPrus XaOTUYECKOrO JBUKEHUS MOJICKYJ, CPEIHEKBAJIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsS JHEprus, paboTa rasa,
KO(D(PUIIMEHT TMOJe3HOr0 JACHCTBHUS TEIUIOBOTO JBUTATENs; IPU OIMUCAHUU
MPaBWJIbHO TPAKTOBaTh (DU3UUECKUN CMBICT UCIOIB3YEMbIX BEJIWYUH, UX
0o003HAUEHUsT W EIUHUIBI, HAXOAUTh (OPMYJNBI, CBSA3BIBAIOIINE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMH BEIMYHNHAM;

OMUCHIBATh U3YUYEHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
SIBIICHUS (IIPOIIECCHI), UCIIOIB3Ys (PU3MUECKHE BEIUYMHBL: AICKTPUUYSCKUN 3aps,
AJIEKTPUYECKOE T0JIE, HAMPSKEHHOCTD MOJIsl, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB,;
P OINMUCAHUU TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOJIb3YyEMbIX
BEITMYMH, WX OOO3HAYCHHS W CIAWHUIILI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (PU3UYECKYIO BEIUYMHY C IPYTHMHU BeJIMUYNHAMM;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3YS (U3UUYCCKUE
3aKOHBI ¥ MIPUHIHUINBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonbl HeroTOHA,
3aKOH COXpPAaHECHUS MEXAHUYECKOW DHHEPruu, 3aKOH COXPAaHCHUS HUMITYJIbCA,
NPUHLIUN CYNEPHO3ULUA CHUJ, TMPUHIUI PABHOMPABUS HWHEPIUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYK) TEOPHUI0 CTPOCHHUS BENIECTBA, Ta30BBIE
3aKOHBI, CBSI3b CPEJHEN KUHETUYECKOW SHEPTUHU TEIJIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOJIFOTHOHM TeMmIepaTypoi, TEepPBbIN 3aKOH TEPMOJIWHAMHKU, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpw 3TOM pa3inyaTh CJIOBECHYIO
(GOpMyITHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIIOBUS (TPAHHIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TIPUHIIMIBI  JEHCTBUS  MAIlMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHS MX O€30MacHOTO WCIIOIh30BAaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C HCITOIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHHHA, TMPH 3TOM
dopMmynupoBath mpobieMy/3amadyy H TUIOTE3y Y4eOHOTO JKCIICPUMEHTa,
coOupaTh yCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYyJOBaHMS, MPOBOAWTH OIBIT W
(bopMyIHpPOBATH BHIBOIBI,

OCYUIIECTBJISATh MPAMbIC M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OTICHKH TTOTPEITHOCTEH N3MEPECHHI;

WCCJIENOBATh  3aBUCHUMOCTA  MEXIy  (U3MYECKUMHU  BEIWYUHAMU  C
HCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUU, TPH ATOM KOHCTPYHPOBATH YCTaHOBKY,
buKCHpOBaTh PE3yIbTAThl TMOTYYEHHOW 3aBHCHUMOCTH (PU3NUYECKHX BEIUYUH B
BU/JIE TAONUIL U TpadUKOB, A€NaTh BEIBOBI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOI01aTh MpaBuiia 0€30MaCHOr0 TpyJa MpHU MPOBEJECHUU HCCIEJOBAaHUMN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-UCCIIENOBATEIBCKOH W IMPOCKTHOM
JESATENHHOCTA C HMCTOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB W JIAOOPATOPHOTO
000pyTI0BaHNUS;

pemiaTh pacu€THble 3aJayd C SBHO 3a/JlaHHOM (U3MYECKON MOJEeNbIo,
UCITONIB3YS (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a1a9U
BBIOMPATHh (PU3UYECKYIO MOJENb, BBHIACIATh (U3HMUECCKUE BEIUYUHBI U (OPMYIIBI,
HeoOXonuMble NIt €€ pelleHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATBHOCTH
MOJIy4YeHHOT'0 3HAYCHUS (PU3UUECKON BEIMYUHBI,

peraTh KaueCTBEHHbBIC 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETIPOTHUBOPEUUBYIO
LENOYKY pPACCYXKICHUI C ONMOpoi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue sIBJICHNUS;

MCIIOJIb30BaTh mpu  pemieHnd  y4eOHbIX  3aJad  COBpPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIpeJICTaBJIeHUs Y4eOHON U HAyYHO-TIOMYJISIpPHON MH(OpMAIK, TTOTyYeHHON U3

Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

IIPUBOJIUTH IMPUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHCHHE IPOIECCOB OKPYKAIOIIET0O MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
ISl o0ecriedeHus: 0€30MacCHOCTH MpU OOpPAILEHUU C MPUOOPAMU U TEXHUYECKUMHU
YCTPOWCTBAMH, IS COXPAHECHHS 3I0POBBSI U COOJIOCHHSI HOPM 3KOJOTHUECKOTO
TIOBEICHUS B OKPYIKaIOIIEH cpejie;



paboTath B TpYIIE C BBIIIOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIBI, PalMOHATBHO PACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJ€KBaTHO OLIEHUBATh
BKJIQJT KQXJI0TO U3 YYACTHUKOB TPYIINHI B PEIIEHUE paccMaTpPUBAEMOM MPOOJIEMBI.

K konmy obyuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y 00YUAIOIMIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEpPAX POJb U MecTo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTHH, B TMPAKTUYECKOW NECATEIBHOCTH JIFOJIEH, LEIOCTHOCTh U €IUHCTBO
dbu3uYecKor KapTUHBI MUPAa;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3UUYECKUX MOJIEIeH:
TOYEYHBIN JEKTPUUYECKUM 3apsijl, JIyd CBETA, TOUYCUHbIA UCTOUYHHUK CBETA, SJICPHAS
MOJIelIb aTOMa, HYKJIOHHAs MOJieJIb aTOMHOIO sijjpa MpU perieHud (HPU3NYECKUX
3a/1ad4;

pacro3HaBath (pU3MUECKHE SBICHUS (IIPOLIECCHI) U OOBSCHATH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKN M KBAHTOBOM (PUBUKU: dJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE AEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUMS, JAEHCTBHE MArHUTHOrO TIOJS Ha
IIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
untepdepenius, aAudpakius W TOJsIpU3alUs  CBETa, JUCHEpPCUsS  CBeETa,
doTormekTpudeckuii 3pdexT (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JMHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass M HUCKYCCTBEHHas
PaIOaKTUBHOCTS;

ONKCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (IIEKTPUUECKHE, MAarHUTHBIC,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJUMOCTH  Pa3IMUHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOIECChl), HUCIOJIB3Ysl (DU3NUYECKUE BEIUUYUHBI:
AJIEKTPUYECKUN 3apsifl, CWJIa TOKA, JJIEKTPUUYECKOE HAMPSIKECHUE, DIICKTPUUECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIAsA cujia, padoTa TOKa,
WHIYKIMST MarHuTHOrO TMoJig, cuia Ammepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTyIIIK{, DHEPrys SJIEKTPUUECKOTO M MAarHUTHOTO TOJIEM, Mepuoj U YacToTa
KojeObaHnii B KoieOaTenTbHOM KOHTYpE, 3aps]l W CWiIa TOKa B IMPOIECCEe
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoyieOaHWU, (POKyCHOE pacCTOsSHHE W
ONTUYECKAsl CHWJIa JIMH3bI, NIPU OINKMCAaHWU TPaBUIBHO TPaKTOBATh (PU3UYCCKUM
CMBICII HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EJUHUIIBI, YKa3bIBaTh
dbopmyIibl, CBS3bIBAIONIME JAHHYIO (U3UYECKYIO) BEIUYUMHY C JAPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YyYCHHBIC KBAHTOBBIC SBJICHUS M TPOLECCHI, HCIOIL3YSI
(bU3UYECKHE BEJIMYMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M



4acToTa CBETa, YHEPrHUsl U UMITYJIbC (POTOHA, IEPUOA MOypaciaja, SHEPTUs CBSA3U
aTOMHBIX SIJIEp, TPU OINHUCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W CIUHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIONIME JIaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMUA BEJIMYMHAMH,
BBIUUCIISITH 3HaUC€HNE (PU3NUECKON BETUUHHBI;

aHAM3UPOBaTh (PU3UYECKHE MPOLIECCHl U SBICHUS, HCIONb3Ys (PU3NUECKHE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI TOCIIEI0BATENbHOIO U NMapajuIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHON
MHAYKIIUW, 3aKOH MPSMOJIIMHEHHOTO PacpOCTPaHEHHUsI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMIICHHUS CBETa, ypaBHeHHE ODiHIITEHHa ans (oTorddekTa,
3aKOH COXpaHEHMsI SHEPTUHU, 3aKOH COXPAHEHMs HMIIYJIbCA, 3aKOH COXpPaHEHMs
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT0 4HCIa, mocTyiaTel bopa,
3aKOH paJMOAaKTUBHOIO pacmajia, pu 3TOM pa3iInyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OO0JIACTH)
PUMEHUMOCTH;

OTIPEENISITh HAMIPaBJIeHUE BEKTOPA UHIYKIIMM MAarHUTHOTO MOJIsl IPOBOHUKA
C TOKOM, cuiibl AMnepa u cuiibl Jlopenua;

CTPOUTh U OIHUCHIBATh M300pAKEHUE, CO3[aBAEMOE IUJIOCKHM 3€pKaJioM,
TOHKOM JINH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C HMCIOJB30BAHMEM NPSAMBIX W KOCBEHHBIX H3MEPEHHU: TMPH STOM
dbopMmynupoBaTh mpobOIeMy/3amady ¥ TUNOTE3y YyYeOHOTO DKCIIEPUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHUS, IPOBOAUTH OMNBIT U
(bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEITUYMH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OIIEHKU TOTPEITHOCTENH U3MEPEHHI;

UCCIIEIOBATh 3aBUCHUMOCTH (U3NYECKUX BEIUYMH C HCIOIb30BAaHHEM
OpSMBIX HM3MEPEHHUH: MpPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUAE TaOIUIl U
rpaduKoB, AeaTh BHIBOBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOro1aTh mpaBuia 0E30MacHOTO TPpyJla MPHU MPOBEICHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO DSKCIEepHUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W MPOEKTHOM
AESITENFHOCTA C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyTI0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3YS (pr3MUecKkne 3aKOHBI U MIPUHITUIBI, HA OCHOBE aHAIHM3a yCIOBHS 3aa4n
BbIOHpaTh (HU3MUECKYIO MOJIENb, BBIICIATh (PU3HMUECKHE BEIUMUMUHBI U (POPMYJIBI,



HeoOXoMUMbIe NIl €€ pEIeHUs, MPOBOJUTH PacyEThl M OICHUBATH PEAbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUHUBYIO
LETIOYKY PAaCCYKJICHHI C ONOpOld HA M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3uIecKue SIBJICHUS,

UCIIOJI30BaTh Opd  pelieHud  y4eOHbIX  3a/Jad  COBpPEMEHHbBIC
MH(POPMAITMOHHBIE TEXHOJIOTHUH JIJIs IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU
Y TIPEJICTaBIICHUS YICOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIH, TIOTyISHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATIM3UPOBATH MOTydaeMyto HHPOpMaIInIO;

OOBSICHATh NPHUHLMIIBI JCHCTBHS MAalllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS X 0€30MaCHOIO MCIOJIb30BAHUS B MMOBCEAHEBHOM
KU3HH;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HH
UIsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpAIllEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTpOICTBaMH, JIJIsl COXPAHEHUS 3J0POBbSI U COONIOACHUS HOPM 3KOJIOTUYECKOTO
IOBEJICHUS B OKPY>KAIOIIEH Cpee;

paboTath B TpYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJEH,
IUIAaHUPOBATH pabOTy TPYIIbl, PAUUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJICKBAaTHO OLICHUBATH
BKJIAJ] K&)KJIOTO M3 YYaCTHUKOB IPYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoaunvecTBo yacoB JIEeKTPOHHbIE
HanMenoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kontpoabubie = IIpakTnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®DU3UKA U METO/Ibl HAYYHOTI'O IIO3HAHUSA
11 du3nka 1 METObI HAYIHOTO ITO3HAHUS 2 https://m.edso0./AVIAWY
. NQO
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
https://m.edsoo.ru/SNO2MC
2.1 Kunemaruka S) WXU
29 Tunamuka 7 Btlitjps://m.edsoo.ru/RM L6BX3
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 gf;ps://m.edsoo.ru/86NRCXH
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/HRGV8N
3.1 9 1
TEOpUH OPE
3.2 OCHOBBI TEPMOJMHAMUKH 10 1 ggps://m.edsoo.ru/H KBKLER
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 https://m.edsoo.ru/HSM355J

da30BbIE TIEPEXOBI

CH



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HSM355JCH

Hroro no pazneny

24

Paznea 4. DJIEKTPOANHAMUKA

https://m.edsoo.ru/LSRP72Q

4.1 DJNEKTpOCTATHKA 10 LI
[TocTossHHBIN dEKTpUUECKU TOK. TOKU B https://m.edso0.ru/GEWTDQ
4.2 12
Pa3IMYHBIX CpeIax XWW
Htoro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoimnyecTBo yacos JIEKTPOHHbBIE
HaumeHnoBaHue pa3iejioB 1 TeM uudpossbie
Ne i/ P Kontponbnbie  IIpakTuyeckue (1up )
NPOrpaMMbl Bcero o0pa3oBare/ibHbIEC
padoTbI padoThI
pecypbl
Pazpea 1. JIEKTPOANHAMMUKA
MarunutHoe nose. D1eKTpOMarHUTHas https://m.eds00.ru/Z2Q390
11 11 1 3 NGS8
WHTYKITHS =22
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
MexaHn4eCcKHe 1 3J1EKTPOMArHUTHBIE https://m.edso00.ru/3TLNQKP
2.1 9 1
KoJIeOaHUs G6
59 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 5 1 https://m.edso00.ru/WQT6385
' BOJIHBI Vi
23 Onrmixa 10 3 https://m.edsoo.ru/TUPOIUR
XM
Uroro no pazneny 24

Pazzexn 3. OCHOBBI CHEIITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBBI CIIELIMAIBHOM TEOPUU

https://m.edsoo.ru/AQUCOV

A 4 1

3 OTHOCHUTEIIbHOCTH DK2
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 eMeHTh KBAHTOBOM OITUKH 6 https://m.edsoo.ru/8WO0VAW
. eMe 0):10) ) RS

4.2 CrpoeHue atoma 4 https://m.edsoo.ru/HSBEAOQ

EA



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA

4.3

ATOMHOE 5pO

https://m.edso00.ru/97MC9DZ
XQ

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

https://m.edso00.ru/3EOD6K
5.1 DeMEHTHI aCTPOHOMUU U aCTPOPU3UKU 7 X19
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
https://m.edso00.ru/02JEGZ
6.1 O6o0matomiee MOBTOPEHHE 4 CIIK\)/I
Hroro mo pazneny 4
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/O2JEGZCIM




IHHOYPOYHOE IIVTAHUPOBAHUE

10 KJIIACC
KoanuectBo uyacoB JIEeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Konrpoasnbie = IIpakrnuyeckue A op
n/n Bceero u3ydeHusi  oOpasoBaTebHbIE
padoThI padoThI
pecypchbl
du3nka — HayKa 0 IPUPOJIE.
1 HayuHnbie MeTO1bI TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPYKaIOIIEero MUpa
Poxb u mecTo pusukm B
OPMHUPOBAHUHU COBPEMEHHOU
2 Gop pv p 1 https://m.eds00.ru/8525e6d9
HAy4YHOU KapTHUHBI MUPA, B
MPAKTUYECKOU NEATEIBHOCTH JIFOJIEH
MexaHndeckoe JBUKEHHE.
OTHOCI/ITG.HBHOCTB MCXAaHHUYCCKOT' O
3 1 https://m.edsoo.ru/ab25722e
nekenus. [lepemenienne, CKOpOCTb,
YCKOpEHHUe
PaBHoMepHOE IPAMOIHHEHNHOE
4 p p 1 https://m.edsoo.ru/4894alef
JBIDKEHUE
PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE
5 yerop p 1 https://m.edsoo.ru/23alabee
NBIDKEHHE
CBobOogHOE mageHue. Y CKopeHue
6 1 https://m.edso0.ru/9121c8a8
CcBOOOIHOTO ITaAECHUS
KpuBonuneiinoe 1BuxeHHeE.
7 JIBroKeHne MaTepruaaIbHON TOUKH 110 1 https://m.edsoo.ru/c2756a45
OKPYKHOCTH
8 [IpuHIIMn oTHOCHUTENBHOCTH | anuies. 1 https://m.edsoo.ru/6e6f52b6



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6

NHepuymanbHble CUCTEMBI OTCYETA.
IIepBbiit 3ak0oH HproToHA

Macca tena. Cuna. [IpuHnmn
Cynepno3unuu cui. Bropoit 3akoH
HprotoHa a1t MaTepuaibHOM TOUKH

https://m.edsoo.ru/ed6e6c24

10

Tperuii 3akoH HproToHa 11
MAaTepHAIbHBIX TOYEK

https://m.edsoo.ru/4733331e

11

3aKoH BCEeMHUPHOTO TsAroteHus. Cuna
Tsokectu. [lepBast kocmuueckas
CKOPOCTb

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo0.ru/127bf378

13

Cuna tpenns. Koaddurment tpenusi.
Cuna conpoTUBIEHUS IPU IBHKEHUT
Tena B KUAKOCTH WIIH ra3e

https://m.edsoo.ru/345d6fa3

14

HOCTYHaTeJ'II)HOe H BpalllaTCJIbHOC

JABUKCHUC a0COJIFOTHO TBép,HOFO TCJa.

MowmeHT cuisl. [iedo cuiel.
YcnoBust paBHOBECHS TBEPAOTO TEa

https://m.edso0.ru/895793ea

15

Nmnynbc MaTepualibHOM TOYKH,
CUCTEMBI MaT€PHAIIbHBIX TOYCK.
Wmiynbe cuiibl. 3aKOH COXpaHEHUS
HUMITyJIbCa. PeaktuBHOE JIBUXXCHHUC

https://m.edsoo.ru/8fefedd9

16

PaboTa 1 MOIIHOCTH CHJIBI.
Kunernueckas sneprus
MarepuaiabHOi Touku. Teopema 00
M3MEHEHUU KUHETUYEeCKOW SHEPTUI

https://m.edsoo.ru/f4cfcb76

17

[ToreHmanbHas sHeprus.

https://m.edsoo.ru/3571464d



https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d

IToTeHunanbpHas 3HEPTHs YIIPYTo
ne(GopMUpPOBaHHON MPY>KUHBI.
[TorennmanbpHas SHEPrus Te1a BOIU3U
MIOBEPXHOCTHU 3EMJIIN

18

IToTeHmanbHBIE U HENOTECHIIMAIBLHBIC
cuiibl. CBsi3b pabOThI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUHU CUCTEMBI TEJ.
3aKOH COXpaHEHMs] MEXaHUYECKOM
SHEPrUuu

https://m.edsoo.ru/9d2f72c8

19

JlaGopaTtopHnast pabota
«MccnenoBanue CBSI3U pabOTHI CUIIBI C
M3MEHEHHUEM MEXaHUYECKOU SHEPTUHU
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KI'yTa»

https://m.edso0.ru/13786138

20

KonTponbHas pabota 1o reme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE II0JIOKEHUS] MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anpdysus

https://m.edsoo.ru/aecle3la

22

Xapakrep ABUKEHUS U
B3aMMOJIEHCTBUS YaCTHIL] BELIECTBA.
Mogaenu cTpoeHus ra30B, KUIKOCTEN
U TBEPIBIX TENI

https://m.edsoo.ru/bff83b67

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TermnoBoe paBHOBecue. Temmneparypa
u e€ nusmepenue. llkana remneparyp

https://m.edsoo.ru/e3ea87d3
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Lenscus

25

WUneansusrii ras 8 MKT. OcHOBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e618el16d

26

AOGcooTHas TemMIepaTypa Kak Mmepa
CpPEeIHEH KUHETUYECKON SHEPTUn
JBUKCHHS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeipona

https://m.edsoo.ru/6641clab

27

3akoH J[lanpToHa. ["a30BBIC 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

JlaGoparopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamM# COCTOSIHUS
Pa3pex’EeHHOro razay

https://m.edsoo.ru/b3ef54e2

29

N3onporieccel B HI€AIBHOM ra3e U ux
rpaduyeckoe npeacTaBieHue

https://m.edsoo0.ru/69b2d137

30

Buytpennsis sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U
criocoOsb! e€ n3mMenenus. Konmuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsi OJHOATOMHOIO UJI€AJTbHOTO
rasza

https://m.edsoo.ru/d5a6ccfd

31

Bupe! rertonepenaun

https://m.edsoo.ru/d8eacc95

32

VY nenpHas TEMIIOEMKOCTD BEIIECTBA.
KonungecTBo TemnoTs! mpu
Tertonepenade. AnuadbaTHbIi
rporecc

https://m.edsoo.ru/8ef74adl

33

[IepBblil 3aKOH TEPMOAMHAMUKH U €TO
IIPUMEHEHUE K U30IIpoLeccaM

https://m.edsoo.ru/facda34c

34

HeoOpaTiuMocTh mpo1ieccoB B

https://m.edsoo.ru/96ealcc3
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npupoae. Bropoii 3akoH
TCPMOJUHAMHKHA

[Tpunnun nericreus u KI1/] remmoBoit

35 https://m.edsoo.ru/c9a7d139
MaIlIHbI

36 Huxn Kapro u ero KITJ] https://m.edsoo.ru/2al4cb15

37 JKOTIOrHHECKHE MPODICMB! https://m.edsoo.ru/73caacc6
TETUI0PHEPTETUKU

38 Obobuaronnit ypox «Mosexyipras https://m.edsoo.ru/3a67c55f
¢buznka. OCHOBBI TEPMOIMHAMUKID
KoHTtponbHas pabora 1o Teme

39 «MonexynspHas ¢puznuka. OCHOBBI https://m.edsoo.ru/3a69ad11
TEPMOANHAMUKI

40 [apoo0pasoBarKe H KOHACHCALHA. https://m.edsoo.ru/a6b9b69f
Hcnapenue u kurexnue
AOCONIOTHAS U OTHOCUTEIIbHAS

41 BJIAYKHOCTH BO3/TyXa. HachileHHbI# https://m.edsoo.ru/f1f8c83f
nap
Tépnoe teno. Kpucramnuyeckue u
amopdHbIe TeIa. AHU3OTPOIHS

42 CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/fc913bea
Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl
[InaBneHue u KpuCTAIIU3AIHA.

43 V nenpHas TemI0Ta IUIABJICHUS. https://m.edsoo.ru/33dc65d2
CyOnmmarnust

44 YpaBHeHuUE TEIIOBOTO Oaanca https://m.edsoo.ru/bb4aec81

45 DICKTPUSALHA TEI. DNCKTPHHECKHT https://m.edso00.ru/a8975218

3apsa. I[Ba BUJA SJICKTPUUCCKHUX
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3apsiIoB

46

[IpoBOAHMKH, TUINEKTPUKU U
MOJYNPOBOIHUKH. 3AKOH COXPaHEHHUS
JJIEKTPUYECKOrO 3apsiia

https://m.edsoo.ru/37ed68d1

47

B3aumopeiictBue 3aps10B. 3aKoH
Kynona. ToueuHbIl 351€KTpUYECKUI
3apsin

https://m.edsoo.ru/e794dad8

48

Hanpssk€HHOCTB 2IEKTPUIECKOTO
nosist. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX TTosiel. JInnum
HaIPsKEHHOCTH

https://m.edsoo.ru/c9451bee

49

PaboTa cuit anekTpocTaTuueckoro
noiid. [lorenuuan. PazHocts
IOTEHIINATIOB

https://m.edsoo.ru/ee5¢c7673

50

IIpOBOIHMKY U TUDTIEKTPUKH B
ANEKTPOCTATUYECKOM IIOJIE.
JudnexTpudeckas IpOHUIIAEMOCTh

https://m.edsoo.ru/3fab6c85

51

OnexrpoémkocTs. KonaeHncatop

https://m.edsoo.ru/3daf6df9

52

DneKTPOEMKOCTD TUIOCKOTO
KOHJIEHCATOpa. DHEPTHUS 3apsHKEHHOTO
KOHJICHCATopa

https://m.edso0.ru/8177e866

53

Jlabopatopnas padota "M3mepenue
ANEKTPOEMKOCTH KOHEHcaTopa"

https://m.edsoo.ru/86cc7f54

o4

[IpuHIIMT 1ECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
ammapara, CTpyHHOT0 TIpUHTEpa.
DneKkTpocTaTHYecKas 3alluTa.
3a3eMiieHHe JIEKTPOIPHUOOPOB

https://m.edsoo.ru/57d2f644
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55

DNEeKTpUUYECKUH TOK, YCIOBUS €T0
cymiectBoBaHus. [[OCTOSIHHBIN TOK.
Cuna toka. Hanpspxkenue.
Comporusnenne. 3akon Oma st
ydacTka [enu

https://m.edsoo.ru/5f18e57¢

56

[TocnemoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTUHECHNE
poBoIHUKOB. JIabopaTtopHas paboTta
«3yueHne CMEIIaHHOTO COSAMHEHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/16e1d6f8

57

PaboTa 1 MOIIIHOCTB 3JICKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/deed7cd5

58

3axon Oma 11 IOJTHOU (3aMKHYTOH )
anekTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne D/1C ncrounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHSD)

0.5

https://m.edsoo.ru/d27bf8b1

59

PesepBHblii ypok. KoHTponbHas
pabota no Teme "DnaekTpoauHamMuKa'
/ Beepoccuiickast mpoBepovHas
pabota

https://m.edsoo.ru/635d6acd

60

O6o0maromuii ypok
«DNeKTpoANHAMHUKA /
Bcepoccuiickast mpoBepouHasi paboTa

https://m.edso0.ru/9752944d

61

DneKTpOHHAas IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBIICHUSI METAJUIOB OT
TeMneparypbl. CBEpXIpOBOAUMOCTh

https://m.edsoo.ru/9e45fffd

62

DJIEKTPUYECKHUI TOK B BAKyyMe.

https://m.edsoo.ru/1756¢ccll
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CBolicTBa 2JEKTPOHHBIX IIYYKOB

63

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMecHas poBoauMocTb. CBolcTBa
p—n-nepexona.
[TomynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/8caf19d3

64

DNEeKTPUYECKUM TOK B paCTBOPAX U
pacruiaBax 3JE€KTPOJIUTOB.
DNEKTPONUTUYECKAS TUCCOLUAIIHS.
DIIEKTPOIH3

https://m.edsoo.ru/2d19db3b

65

DNEeKTPUYECKUN TOK B ra3ax.
CaMoCTOSTENIBLHBIN 1
HECaMOCTOSTEJIbHBIN pa3psl.
Monnus. I1ma3ma

https://m.edsoo.ru/e95aclce

66

DeKTpuUecKue MpruOOpsl U
YCTPOWCTBA U UX MPAKTHYECKOE
npuMeHenure. [IpaBuia TEXHUKH
0e30ImacHOCTH

https://m.edsoo.ru/63cedfbc

67

KonTponbnas paboTa 1o teme
«nekrpocratuka. [locTostHHBIN
3JEKTpUYeCKUid TOK. Toku B
Pa3IMYHBIX CPEax»

https://m.edsoo.ru/858efadd

68

PesepBHbIit ypok. O6o0maromnmit
ypok no temMaMm 10 knacca

https://m.edsoo.ru/d44cf6f4

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68
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11 KITACC

Ne
n/n

Tema ypoka

KogunuecTBo 4acoB

KouTpoabHbIe
Bcero P
padoTbI

IIpakTHyeckune
padoTsI

Jlara
U3yYeHus!

JIEKTPOHHbIE
undposBbie
o0pa3oBarejibHbIE

pecypchbl

ITocTosTHHBIC MAarHUTHI U UX
B3auMOJeHCcTBHE. MarHuTHOE I10JIE.
BekxTop MarHuTHON MHAYKIMH.
JIMHUY MarHUTHON MHAYKIUU

https://m.edsoo.ru/dd28afld

MarsuTHO€ 1oJie MPOBOAHUKA C
TokoM. OmBIT DpcTeaa.
B3anmoneiicTBre MpOBOIHUKOB €
TOKOM

https://m.edsoo.ru/91ec1665

JlabopaTtopnast pabota «3yuenue
MarHUTHOTO TOJIS KaTYIIKHA C TOKOM»

https://m.edsoo.ru/cbb4e22c

JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJHUK ¢ TOKOM. Cuia Amrepa.
JlaGoparophas pabota
«UccnenoBanue aeiicTBUS
ITOCTOSITHHOT'O MarHUTa Ha paMKy C
TOKOMY

https://m.edsoo.ru/4c792b5c

JleiicTBMe MarHuTHOTO MOJIS Ha
JIBIKYIIYIOCS 3apsKEHHYIO YACTUILY.
Cuna Jlopenna. Pabora cuisr
Jlopenna

https://m.edsoo.ru/efd1d4f4

DJIeKTpOMArHUTHAS UHTYKIHSL.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. JJ]C unnykuun. 3akoH

https://m.edsoo.ru/e89a67f1



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1

AJIEKTPOMATrHUTHOW MHIYKIIMHU
Qdapanes

JlaboparopHnas pabora
«Uccnenosanue aBieHUS
JIEKTPOMATHUTHON UHITYKITHIY

https://m.edsoo.ru/d6887aeb

NHaykTuBHOCTE. SIBIIEHME
camonHaykiuu. IJ1C caMOMHIyKIIN Y.
DHeprus MarHuTHOTO TOJISl KATYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/f4353eal

TexHuueckue ycTpoicTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
9JICKTPOMAIrHUTELI, 3JICKTPOABUTATCIIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHII,
HWHAYKOHUOHHAA I€Yb

https://m.edsoo.ru/3eb8de3f

10

O6006matromuit ypok «MarHutHoe
nose. DIeKTPOMarHUTHasT MHYKIHSD

https://m.edsoo.ru/3a2fd5b6

11

KonTponbnas paboTa 1o teme
«MarauTtHoe 10JI€.
DneKTpOMarHuTHasi UHTyKIUS

https://m.edsoo.ru/6de9c327

12

CB0OOOTHBIC MEXaHUUYECKHE
koseOanus. ['apmonnueckue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJICOaHMI.
[IpeBparineHue YHEpPrun

https://m.edsoo0.ru/18c5f98f

13

JlaGopartophas pabora
«VccnenoBanue 3aBUCHMOCTH
MepHoa MaJIbIX KoJIeOaHMid rpy3a Ha
HHUTH OT JUTMHBI HUTH ¥ MaCChI IPy3a»

https://m.edsoo.ru/73d43b2b
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14

KonebarenbHsblii KoHTYp. CBOOOJHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHUs B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaNOTHS MKy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KOJICOaHUSIMU

https://m.edsoo.ru/a931b8b2

15

®opmymna Tomcona. 3akoH
COXpPaHCHHUS SHEPTHH B UICATBHOM
K0JIeOAaTeTbHOM KOHTYpE

https://m.edsoo.ru/a7517812

16

IIpencraBnenue o 3aTyXarouux
KoseOaHusx. BolHyK1eHHbIE
MexaHudeckue kosiebanus. PezonaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHbIE
KoJieOaHus

https://m.edsoo.ru/6ac54bc2

17

ITepemennslil Tok. CUHYCOMIaIbHBIN
MePEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JIEHCTBYIOLLIEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

https://m.edso0.ru/98fd794e

18

Tpancdopmarop. IlponsBoactso,
nepeavya v norpedieHue
JJIIEKTPUYECKON JHEPIUU

https://m.edsoo.ru/5b6e7722

19

YCeTpoCTBO U MPAKTUYECKOE
MIPUMEHEHHUE AIEKTPUYECKOT0 3BOHKA,
reHeparopa epeMeHHOro ToKa,
JMHUHI 3JIeKTporepeiad

https://m.edsoo.ru/1bb9e9b1

20

DKOJIOTUUECKHUE PUCKU TIPU
MIPOU3BOJICTBE JJIEKTPOIHEPTUH.
Kynprypa ncnonp3zoBanus
3JIEKTPOIHEPIHH B IOBCEHEBHOM

https://m.edsoo.ru/f751e3ad
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KHU3HU

21

MexaHn4ecKue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopoCTh paciipoCTpaHEHUs U IJTMHA
BOJIHBI. HOHCpG‘IHBIG " NpOAOJILHBIC
BOJIHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CkopocTs 3ByKa. I poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

https://m.edsoo.ru/f344ef71

23

DNeKTpPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpuHuUIB pagOCBsI3H U
TeneBuAeHus. Pa3Butue cpeacTs
cBs3u. Pagmortokamus

https://m.edsoo.ru/fae4débb

25

Kontponbnas pabota «Konedbanus u
BOJIHBI»

https://m.edso0.ru/51921a96

26

[IpsamonuHetHOE pacIpoCTpaHEHHE
CBETa B OJHOPOJHOMU cperie.
ToyeuHsblii ICTOYHHK cBeTa. Jlyd
cBeTa

https://m.edsoo.ru/ecc67fhd

27

OTtpakeHne cBeTa. 3aKOHbBI
otpakeHus ceera. [locTpoenue
n300paKeHHI B TUIOCKOM 3epKaJie

https://m.edsoo.ru/f93a7f3a

28

[Ipenomnenue cBera. [lonHoe
BHYTPEHHEE OTpPaKEHUE.
[IpenenbHbIN Yo MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS

https://m.edsoo.ru/b84d3bce

29

JlaboparopHas padota «M3mepeHue

https://m.edso0.ru/63c67a56
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MOKa3aTeyid NpPCIIOMIICHUA CTCKIIA»

30

JIunzel. [Toctpoenue nzobpaxeHuii B
nvH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/5472dd85

31

JlaGopaTtopHnas pabota
«HWccnenoBanue CBONCTB
M300paXeHUH B JIMH3aX»

https://m.edsoo.ru/b3a2484b

32

Hucnepcus cBera. CIIOXKHBIN COCTaB
oenoro ceera. L{Ber. JlabopaTopHas
paborta «Habmonenue nucrnepcun
CBETa»

https://m.edsoo.ru/faf7f386

33

Wntepdepenius ceera. udpaxims
ceera. Jludpakinonnas pemérka

https://m.edso0.ru/32d4c656

34

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

https://m.edso0.ru/673347ce

35

OnTHueckue npudOPHI U YCTPOHCTBA
1 yCIIOBUS UX O€30TIaCHOTO
IMPUMCHCHUA

https://m.edso0.ru/9f12c94e

36

FpaHI/IIII)I MMPUMCHUMOCTHU
KJ1accuyeckoil MmexaHuku. [ToctynaTel
CHEIMATBHON TeOpUHn
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/b246554b

37

OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH. 3aMeJJICHHE
BPEMEHHU U COKpAICHUE JTTHHBI

https://m.edso0.ru/368c57be

38

DHeprusi U UMITYJIbC PEISITUBUCTCKON
gacTulbl. CBA3b Macchl C YJHEPIUEH U
UMITYJICOM. DHEPIHUs MOKOSI

https://m.edsoo.ru/cdba9f4e
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39

Konrponsnas padora «Onrtuka.
OcHOBBI cieUaNbHOM TEOpUU
OTHOCHUTEIILHOCTI

https://m.edsoo.ru/46edc9e2

40

®otonbl. Popmyina [Tnanka. DHeprus
Y UMITYJIEC JOTOHA

https://m.edsoo.ru/eedc67f5

41

OTKpbITHE U UCCIIEI0BAHUE
dbotorddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonsl poTorhdekra. YpaBHEeHHE
OiHITeHa 115 poTospdekra.
«Kpacnas rpanuna» ¢porodddekra

https://m.edsoo0.ru/2e768471

43

Hasnenue cera. Onbith [1. H.
JleOeneBa. XuMu4eckoe NEUCTBUE
cBeTa

https://m.edsoo.ru/e153c199

44

TexHu4ecKknue yCTpOHCTBaA U
MPaKTUYECKOE MPUMCHCHUE:
¢doTodIeMEeHT, POTOIATIHK,
COJIHEYHast Oarapesi, CBETOIHO

https://m.edsoo.ru/e3ab6eas

45

Pemrennie 3amay mo reme « DIIEMEHTEI
KBAHTOBOM ONTHUKH

https://m.edsoo.ru/fed96bc6

46

Monens atoma Tomcona. OnbBITEI
Peszepdopaa mo paccessHuio 0-4acTHil.
[Imanerapnast MoJenp aroMa

https://m.edsoo.ru/ba433c76

47

IToctynatel bopa

https://m.edsoo.ru/45ee9829

48

N3nyueHue u noriaomieHue GoToHOB
IIPY [IEPEXO0JI€ aTOMA C OJJTHOTO
YPOBHSI SJHEPrUU Ha Apyron. Buubl
CIICKTPOB

https://m.edsoo.ru/2b8a47f1
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49

BomnoBsle cBoiicTBa uacTui. BoJrHbI
ne bpoita. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3TyYeHUE

https://m.edsoo.ru/fa995ab1

50

OTKpBITHE PATUOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeznenenuto
COCTaBa PaJUOAKTUBHOIO U3ITyUEHUS

https://m.edsoo.ru/ae3cad42

o1

CgoiictBa anba-, beTa-, raMmma-
n3nydeHus. Bnusaaue
PaJIMOaKTUBHOCTH HA JKUBBIC
OpraHu3MBbI

https://m.edsoo.ru/421844c4

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3orombl. Anba-pacma.
DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznyuenue

https://m.edsoo.ru/28f5e132

53

DHeprusi CBsA3U HYKJIOHOB B fAJIpeE.
Snepnbie peakuuu. SnepHsii
peaktop. [Ipo6iembl, MepCreKTHBEI,
AKOJIOTMYECKHE ACTIEKTHI SIICPHOU
SHEPreTUKU

https://m.edso0.ru/66b9f3el

54

55

DOneMeHTapHble YacTullbl. OTKpbITHE
no3utpoHa. Metopl HaOIIOIeHUS U
pEerucTpaluu 3JIeMEHTAPHBIX YACTHULL.
Kpyraslii ctonn «@yHaaMeHTaIbHbIE
B3auMoJiercTBU. EnMHCTBO
(MBUYECKON KapTHHBI MUPA

3TaHBI paSBI/ITI/IS{ aCTpOHOMI/II/I.
[IpuknagHoe 1 MEPOBO33PEHUECKOE
3HAaYEHUE aCTPOHOMHUHU. Bun

https://m.edsoo.ru/e9fdd819

https://m.edso0.ru/47714642
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3B€31HOTO HebOa. Co3Be3nus, IpKHe
3BE3/1bl, IJTAHETHI, UX BUIUMOC
nBrkeHne. ColHevHas CucTeMa

56

Connue. CoHe4YHast aKTUBHOCTb.
NcTtounuk s3ueprun CosHua u 3831

https://m.edsoo.ru/2acae422

57

3BE3IBI, NX OCHOBHBIC
XapaKTePUCTHKH. 3BE3/IbI TITABHON
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHEe
cTpoenue 38371, CoBpeMeHHbIE
MIPEJICTABJICHHS O TPOUCXOXKICHUH U
sposmronuy CoJIHIIA U 3BE3NT

https://m.edsoo.ru/87fe5a43

58

Muneunsbiit [Tyt — Hamia ["anakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuxe. ['anaktuku. Y€pHbie
JIBIPHI B SIIpaxX TaJTAKTUK

https://m.edsoo.ru/b483a86f

59

Bcenennas. PazOeranue rajjakTuk.
Teopus bosbioro B3pbiBa.
PennkroBoe usnydueHue.
MerarajgakThka

https://m.edsoo.ru/8bdaf7d2

60

Hepetennsie npo6ieMbl aCTpOHOMHUH

https://m.edsoo.ru/dec5d24b

61

Kontponbnas pabota «37eMeHTHI
aACTPOHOMHU U aCTPOPHUIUKI»

https://m.edsoo.ru/fblfaeda

62

Oo6o0maromuit ypok. Pons gusuku
ACTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAJIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeaoBeKa

https://m.edsoo.ru/6b1b47b9

63

O6o6matomuit ypok. Ponb u mecto

https://m.edsoo.ru/2522c6¢cf
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($U3UKU 1 ACTPOHOMHH B
COBPEMEHHOW Hay4YHOH KapTHHE MHpa

O6o06maromuii ypok. Ponb
64 ¢uznyeckoil Teopuu B
(bOopMUPOBAHUY NIPEACTABICHUH O

¢bu3nueckoil kKapTuHe MUpa

https://m.edsoo.ru/cfd73796

O6o0maromuii ypok. Mecto
65 ¢bu3nueckoil KapTUHBI MUpa B 00LIEM
psIly COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJCTABICHUMN O IPUPOJE

https://m.edsoo0.ru/81ad3288

PesepBHbIil ypok. MarautHoe 1nosie.

66
DNEeKTpOMaruuTHasl UHAYKIHS

https://m.edsoo.ru/6e59e3eb

PezepBHblii ypok. Ontrka. OCHOBBI
67 crenuaibHON Teopuu
OTHOCHUTEIILHOCTU

https://m.edsoo.ru/c637b146

Pe3zepusliif ypok. KBanToBast pusuka.
68 DJIEMEHTHI aCTPOHOMHUU 1

acTpopU3NKH

https://m.edsoo.ru/324d4c87

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJjbTara

10.1

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMbl CpeiHero 001ero o0pa3oBanus

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hbopMUpOBaHUHM COBPEMEHHON HAy4yHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJOTUM, B MPAKTUUYECKOUN NIEATEIbHOCTH

JIIoJIen

10.2

Y4uThIBaTh TPAHMIIBI PUMEHEHHSI U3YYCHHBIX (PU3NUYECKUX MOJIEICH:
MaTepuanabHas TOYKA, WHEPIHUAIbHAS CHUCTeMa OTCuY€Ta, aOCOIIOTHO
TBEPIOE TENO, UICAIBHBIN Ira3; MOAEIN CTPOCHUS T'a30B, KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM AJIEKTPUUECKUU 3apsl — NOpU PEIICHUH

(I)I/ISI/I‘-ICCKI/IX 3aJa4

10.3

PacnioznaBate (usnueckue siBIeHUS (MpoOLECcChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISPHO-KHHETUUYECKOH TEOpHUH
CTPOEHMSI  BEIECTBA M  DJJIEKTPOAUHAMMKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE TMajieHue
TN, IBWXKCHHME II0 OKPY)KHOCTH, HMHEpLUS, B3aHMOJCHUCTBHE TEIl,
muddysus, OpOYHOBCKOE JBIKEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe 00béMa Ten MpU  HarpeBaHUU
(oxnakaeHun), TEMJoBOe pPAaBHOBECHE, HCHApeHHe, KOHJEeHcalus,
IUIaBJIEHUE, KpUCTA/NIM3allvs, KWIIEHWE, BIAXHOCTh  BO3/AyXa,
NOBBILICHUE JIABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXJy [apaMeTpaMH COCTOSIHMSI Ta3a B H30Mpoleccax;

QJICKTpHU3anus TCII, B3aHMOJECHCTBHE 3apAa10B

10.4

OnuceiBaTh MEXaHWYECKOE JIB)KEHUE, UCHOJb3ys (usmueckue
BEJIMYMHBL: KOOPAMHATA, IyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWIa, HWMIYJbC Tela, KHHETHUYECKas DHEprus,
NOTEHIMalbHAs JHEpPrus, MexaHuueckas pabora, MexaHHUYecKas
MOIIIHOCTb; MPY ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAuU€HUS M €AMHHULbI, HAXOIUTh
(opMyIIbl, CBA3BIBAIOILINE JAaHHYIO (DU3UYECKYIO BEIUYMHY C APYTHMMHU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC  TCIUJIOBBIC CBOMCTBA TE€I U TEIIOBBIC




SIBJICHHS, UCIONB3Yys (U3WYECKHE BEJIWYUHBI: JaBIICHHE Tasa,
TEMIEpaTypa, CpeIHss KHHETHYECKas DHEPrusi  XaoTUYECKOTO
IBUKCHHSI MOJICKYJ, CpeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKY,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHss DJHeprus, pabora rasa,
KO(DPUIMEHT TONE3HOTO JEHCTBUSI TEIUIOBOTO JIBUTATEINS, TIpH
OTHMCAaHUU MIPaBIIIBHO TPaKTOBATh buznueckuit CMBICTT
UCTIONB3YEMBIX BEIUYHMH, WX OOO3HAUEHUS W CIWHUIBI, HAXOAWUTh
(opMyIIbI, CBA3BIBAIONINE TAaHHYIO (PHU3UYECKYIO BEITHUUHY C IPYTHMHA

BCIIMYHNHaAM

10.6

OnuceiBaTh M3y4yEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIECTBA U
JJIEKTpUYECKUE  sBJICHUS  (TpoOIeCcChl), UCHOJIb3Yys  (PuU3nUecKue
BEJIMYMHBI: JNEKTPUYECKUN  3apsij, AIEKTPUYECKOE noie,
HaNpsHKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh NOTEHLHUAIOB; MpU
OMMCAaHUU NPABUILHO TPAKTOBaTh (PU3NUYECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUsS W EIWHUIBI, YKa3blBaTh (HOPMYIIBI,
CBSA3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEJIMYMHY C  JIpYTUMHU

BCIIMYMHaAMU

10.7

aHAIM3UPOBaTh (U3UYECKUE TMPOLECChl U  SIBICHUSA, HCIOJIb3Ys
¢u3nyecKkne 3aKOHbI U MPUHLUIIBL 3aKOH BCEMHUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPaHEHUsl MMITYJIbCa, IPUHLMI CYNEPHO3ULNUNA CUJI, TPUHIIUI
paBHOIpaBUS  HMHEPUUATBHBIX CHUCTEM  OTCYETa;  MOJIEKYJISPHO-
KMHETHYECKYI0 TEOpPUIO CTPOEHUS BEILECTBA, ra30BbI€ 3aKOHbBI, CBS3b
CpelHEe KUHETUYECKON SHEpruu TEIUIOBOIO JBHUXKEHUS MOJIEKYNI C
aOCOJIIOTHOM TEMITepaTypoi, MEepBBIA 3aKOH TEPMOIWHAMUKH; 3aKOH
COXpaHEHUsl DJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pasnuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOe

BBIp)KEHHUE U YCIOBUS (TPaHHIIbI, 001aCTH) TPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIC TPUHIIUIBI JICUCTBUS MAIlIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTth yclaoBUA UX 0€30MacHOro

HCIIOJIB30BAaHHS B HOBCG,[[HeBHOﬁ KHN3HU

10.9

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKHX SBJICHUN U
TIPOIIECCOB C MCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPCHUM; MPH
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3Y Y4eOHOTo
OKCIEpUMEHTa,  CcOOMpaTh  yCTaHOBKY W3  NPEIJIOKEHHOTO

000py0BaHusl, MPOBOJIUTH OMBIT U POPMYITUPOBATEH BHIBOIBI

10.10

OcymiecTBisaTh MpsiMble W KOCBEHHbIE U3MEPEHUs (PU3HMUECKUX

BEJIMYMH; MPU 3TOM BBIOUPATH ONTHUMAJbHBIA CHOCOO U3MEpEeHHs U




HCII0JBb30BaTh U3BCCTHBIC MCTOAbI OLICHKNU HOFpCHIHOCTGfI I/I3M€pCHI/If/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (PU3NYCCKUMHU BEIUYUHAMH C
WCIIOJIb30BAaHUEM TIPSAMBIX H3MEPECHHH; IMPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yibTaThl MOTYYEHHON 3aBHCHUMOCTH
(bU3UYECKUX BEIIMYMH B BUJE TAOIHI] U TpaHUKOB, 1€JIaTh BBIBOJBI 110

pe3ynbTaTaM Hcciael0BaHus

10.12

CobOmomate  mpaBwiia  0e30macHOro  Tpyda TMpH  IPOBEICHHUH
WCCJICIOBAaHMM B  paMKaxX y4eOHOrOo JKCIEpUMEHTa, y4eOHO-
UCCIICIOBATEIILCKOW M TIPOCKTHOM JEATENIBHOCTH C HCIOJIh30BaHHEM

M3MEPUTEITLHBIX YCTPONCTB U JIa0OpaTOPHOTO 000PYTI0BAHUS

10.13

Pemate pacuérHble 337a4M ¢ SBHO 33aJaHHON (pU3MUYECKOW MOJEINbIO,
UCTIONB3Ysl (pU3MUYEeCKUe 3aKOHBI M TNPHUHILMIBI, Ha OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJEIb, BBIICIATH
¢u3nyeckue BETUYUHBI U (OPMYIIbI, HEOOXOUMBIE Ul €€ pelLIeHus,
IIPOBOJIUTBH PACUETHI U OLIEHUBATh PEATbHOCTH ITOJY4YEHHOTO 3HAYEHUS

(bU3UIECKOI BEITUINHBI

10.14

Pemarp Ka4eCTBEHHbIE 3ajauu: BBICTPauBaTh JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOUYKY PACCYKJIEHUIN C OMOpPO HAa M3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/I€ SABJICHUS

10.15

Hcnonp3oBate HpH  pelICeHUM Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(QOPMALIMOHHBIE TEXHOJOTHUM JUIl IOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIPETAMU U TPEJCTABICHUA Y4YeOHOM W Hay4HO-IIOMYJISIPHOMN
UH(POPMALIMH, MOJYYCHHONH M3 PAa3TUYHBIX MCTOYHUKOB; KPUTHUECKH

aHAIIM3UPOBATh NOJTYyYaeMyr0 HHPOPMALIUIO

10.16

[IpuBonuTe mpHUMEpHl BKJIAJa POCCHUICKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIEro

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B MOBCETHEBHOM
KHU3HH 1151 o0ecriedeHns 0€30MacHOCTH pU 00palleH!H ¢ pudopamMu
U TEXHWYECKUMH YCTPOWCTBaMH, IJISI COXPAHEHHS 370POBbS U

COOJTI0ICHHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIICH cpejie

10.18

PaGorate B rpyIe c BBIIOJHEHHUEM Pa3IMYHbIX COLUAIbHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpeneliiarTh
00SI3aHHOCTM Y TUIAHMPOBATh JICSITENIBHOCTh B  HECTAHAAPTHBIX
CUTyaIlUsX, aJE€KBaTHO OIICHUBATH BKJIAJ KaXKJOTO M3 YYaCTHUKOB

IpyNIbl B pEeLIEHUE pacCMaTpUBaeMoi poOIeMbl




11 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero 0011ero 00pa3oBanusi

111

JleMoHCTpUpOBaTh Ha TpUMEpax poib U MecTo (Pu3MKu B
(hbopMUPOBaHUHM COBPEMEHHOW HAyYyHOW KapTHHBI MHUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJOTHM, B MPAKTUYECKOUN EATEIILHOCTH

JIOJIEH, TIEJIOCTHOCTh M €IMHCTBO (PU3UYECKON KapTHHBI MUPA

11.2

Y4YUTBHIBaTh TPAHULIBI TPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOJETICH:
TOYEYHBIN JIEKTPUYECKUN 3apsl, siACpHas MOJEIb aTOMa, HyKJIOHHAas

MO/IENIb ATOMHOTO SIJIpa TPU peIeHu  (pU3MIecKux 3a1au

11.3

Pacno3naBate (usnueckue siBiaeHUs (mporecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB  JJIGKTPOAMHAMUKHA H  KBAHTOBOH  (PH3HKH:
ANIEKTPHYECKasi MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NEUCTBUS  TOKa, B3aMMOJICHICTBHE MarHuroB,
JNIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MArHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsl, DJIEKTPOMAarHUTHEIC
KoJIeOaHusT M BOJHBI, MPSIMOJMHEHHOE pacnpocTpaHEHUE CBeTa,
OTpaXeHHEe,  TpeloMIIeHHe, UHTephepeHIus, aupakuus U
HOJISIpU3aIUsl CBETa, JMCIEPCUS CBETa, (HOTORIEKTPUUYCCKHA dPPEKT
(dporoaddekr), cBeTOBOE MaBICHWE, BO3HHKHOBCHHE JIMHEWYATOTO
CIEeKTpa aromMa BOJOpOJA, €CTECTBEHHass W  HMCKYCCTBEHHas

paaArnOaKTUBHOCTDb

114

OnuceiBaTh  M3YyYEHHBIC CBOWMCTBA  BemiecTBa  (JIEKTPUUECKHE,
MarHuTHBIE, ONTHYECKUE, HIEKTPUUECKYI0 IPOBOJUMOCTh PA3THYHBIX
Cpel) © DJICKTPOMArHUTHbIC SIBICHUSA (TIPOIECCHI), HCIONb3YS
¢u3nyeckue  BENWYMHBLI:  JJEKTPUUECKUH  3apsil, cujaa TOKa,
JNEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh moTeHnuanoB, DJ[C, pabota Toka, MHAYKIHS MarHHTHOTO
nonsi, cuina Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrUsl AJIEKTPUUYECKOTO M MAarHUTHOTO TOJeH, MepuoJ U YacToTa
Kosie0aHuil B Kosie0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IpolLecce
rapMOHHUYECKHUX AIEKTPOMATHUTHBIX KoJIe0aHuil, boxycHoe
paccTosiHue W ONTUYECKas CHJIa JIMH3bI, MPU ONHUCAHUU MPABUIBHO
TPaKTOBAaTh (PU3WYECKUIl CMBICT HUCIHOJB3YEMBIX BEIUYMH, HX
0003HAaUeHHUA W €AMHHULBI; YKa3blBaTb (OPMYIBI, CBSI3bIBAIOLIUE

JTaHHYI0 (PU3UUYECKYIO BEJIMUUHY C IPYTUMU BEIMYMHAMU




11.5

OnucelBaTh U3y4EHHBbIC KBAHTOBBIEC SIBJICHUS M IPOLECCHI, UCIIONb3Ys
¢u3nveckne BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIMHA
BOJHBl M YacTOTa CBETa, HHEPrUs M HMIYJIbC (OTOHA, IEPHOA
[OJIypacmana, »JSHEpPrus CBsI3M AaTOMHBIX sAlep; IpU OIUCAHUU
MPaBWJIbHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIIOJIb3YEMbIX BEJIMYUH,
uX 0003HAUYEHHUS W EIMHHUIBL, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE
JTAHHYIO (PM3MUYECKYIO BEJIMYMHY C JAPYTUMH BEITHMYUHAMHU, BBIYUCIIATH

3HAa4YCHUC (bH?)PI‘IGCKOfI BCJIIMYMHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIOJb3YS
¢u3nueckue 3aKOHBI M OpUHLOUIBL:  3akoH OMa,  3aKOHBI
MOCTIEIOBATEIbHOTO ¥ MMapaJljIeIbHOTO COEAMHEHUS MPOBOJAHHUKOB,
3akoH JIxoynsa — JleHna, 3aKOH 2JE€KTPOMarHUTHOW MHAYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PacCIPOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHBl ~ TPEJIOMJICHHS  CBeTa, YypaBHeHHe OiHIITelWHa s
dboTodddexra, 3aKOH COXpaHEHHUS DHEPrUU, 3aKOH COXPaHCHUS
UMIYJbCa, 3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsla, 3aKoH
COXpaHeHMs  MaccoBOTO  uucia, THocTyratel  bopa,  3akoH
paAMOAaKTUBHOTO pacmajaa; TMpud OSTOM  pa3iIuyaTh  CIOBECHYIO
(hOopMyIHPOBKY 3aKOHA, €T0 MaTEeMAaTHYECKOE BBIPAKEHUE U YCIIOBHS

(rpaHuIBl, 006JaCTH) TPUMEHUMOCTH

11.7

Onpez[eJme HanpaBJICHUC BCKTOpa MWHAYKIHMHM MAIrHUTHOI'O IIOJIA

IMPOBOJHUKA C TOKOM, CHUJIbI AMnepa 1 CHUJIbI HopeHua

11.8

Ctpoutb © ONHCHIBATH HM300paKEHUE, CO3/aBAEMOE  IUIOCKUM

3€pKaJIOM, TOHKOW JIMH30H1

11.9

BhITIONHATE SKCTIEPUMEHTHI IO UCCIIEAOBAHUIO (U3UYECKUX SBICHHUM U
IIPOIIECCOB C MCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPECHUH; MPH
aToM (dopmynaupoBaTh MpobiemMy (3amady) U THUIOTE3Y Y4eOHOTO
9KCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY W3  HPEAJIOKEHHOTO

000pyI0BaHus, TPOBOIUTH OMBIT U (POPMYIIMPOBATH BHIBOIBI

11.10

OcCyluecTBIATh NpsAMBbIE M KOCBEHHBbIE H3MEpEHHs  (U3HMUECKHUX
BEJIMYMH; TIPU OTOM BBIOMpPATh ONTUMAJBHBIH CHOCOO0 HM3MEpEHUs H

HCIIOJIB30BaTh U3BCCTHBIC MCTOJbI OLICHKHA HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccrnenoBaTh 3aBHCHUMOCTH (PH3MUECKUX BEIMYHH C HCIIOJIB30BAaHHEM
OpSMBIX ~HM3MEPEHUH; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCUMOCTU (PUINYECKUX
BEJIMYMH B BUje TaOauIl U rpadUKoB, J1eJaTh BbIBOJIBI IO pe3yjbTaTaM

HCCJICAOBAHUA

11.12

CoOmomate  TpaBwiIa  0€30MAacHOTO  Tpyda TNPH  TPOBEICHUH




UCCIEIOBaHU B paMKax y4eOHOro  OKCIIEpUMEHTa,  y4eOHOo-
WCCIIEIOBATEIIbCKOM U MPOEKTHOM JIESITEIBHOCTU C UCIOJIb30BAHHEM

U3MEPUTENBHBIX YCTPONUCTB U JIaOOPATOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIbIO,
UCIIONIb3Ysl (PU3WYECKHE 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
(u3nueckrue BeNMUYUHBI B (OPMYIIbI, HEOOXOAUMBIE [ €€ pEeIICHuUs,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATbHOCTH MOJYUYEHHOTO 3HAYCHHUS

(hU3UIECKOI BETMINHBI

11.14

Pematp KayeCTBEHHbIE 3a7a4u: BBICTpaNBaTh JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOUYKY PACCYKIECHUN C OMOpPOM HAa M3y4eHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/I‘-ICCKI/Ie SIBJIICHUA

11.15

Hcnonp3oBate TpH  pemieHMH YYeOHBIX 3a1a4  COBPEMEHHBIE
UHQOPMALIMOHHBIE TEXHOJOTHUHM JUIsl TOMCKa, CTPYKTYpPUpPOBAHUS,
UHTEpNPETalUd U HNPEICTaBICHUS Y4YeOHOM M HaydyHO-NOMYJIIPHOM
uHpOpMaIK, MOTYYEHHON W3 Pa3IUYHbIX MCTOYHHUKOB; KPUTHYECKU

AHAJIU3UPOBATH MMOJTYyYaCMYHO I/IH(I)OpMaLII/IIO

11.16

OOBSICHATH MMPUHIUIIBI JIenCcTBUSA MalinH, HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB; pas3jindyaTth YCJIOBHUA HUX 0e30IMacHOTO HCIIOIb30BaHUS B

MOBCETHEBHOM KU3HUA

11.17

[IpuBoaMTH TpUMEpHI BKJIAAA POCCHMCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTth TeopeTndyeckue 3HaHUS MO (U3HKE B TMOBCEIHEBHOU
KHU3HH TSI o0ecTiedeHns: 0€301MacHOCTH py o0paleHnu ¢ npudopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, JJisi COXpPAHEHHUs 3J0POBbI U

COOJTIO/ICHHSI HOPM KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLICH cpezie

11.19

PaboTath B rpymnmne ¢ BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNbI,  PAalHOHAIBHO  PACHpPENelsiTh
0053aHHOCTH M IUJIAaHUPOBATh JEATENbHOCTb B HECTaHIAPTHBIX
CUTyallUsX, aJEeKBaTHO OLEHMBATh BKJAJ Ka)XJOr0 W3 YYaCTHHKOB

TPYIIIbI B pElIeHUE paccMaTpruBaeMol MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pa3nena

Kox nposepsiemoro
3JIeMeHTAa

IIpoBepsiemble 371eMeHTHI COIEPKAHUS

OU3NKA 1 METO/Ibl HAYYHOTI'O IIO3HAHUA

11

®usuka — Hayka O npupone. Hayuneie
METO/bI IIO3HAHUS OKpY’Karolero mupa. Pois
DKCIIEpUMEHTa M  TEOPHUM B  IIPOLECCE

MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PU3UKE

1.2

MopenupoBanne GU3NYECKUX  SBICHUM U
npoueccoB. Hayunsie runoressl. @uznyeckue
3aKOHBI U TEOPUHU. ['paHUIBl MPUMEHUMOCTH
bu3HIECKUX 3aKOHOB. [TpuHIHAT
cooTBeTcTBUsl. Pomb u Mecto ¢Qusuku B
dbopMupoBaHUA COBPEMEHHOM Hay4HOU
KapTHUHBI MUDpa, B MPaKTUYECKOU

NeATeIIbHOCTH JTI0AeH

MEXAHUKA

KMHEMATHUKA

211

Mexanudueckoe nBrxenue. OTHOCUTEILHOCTD
MexaHnueckoro asmxenud. Cucrema oTcuéra.

Tpaexkropus

2.1

2.1.2

[lepemenienne, cKOpocTh (CpelHss CKOPOCTb,
MIHOBEHHAsi  CKOPOCTb) U YCKOpPEHHE
MaTepUaJIbHOW TOYKH, MX IMPOEKLIUU Ha OCH
CUCTEMBbI KOOpJMHAT. Cnoxxenue

NIEPEMEIICHUH U CII0KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE 5 PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JIBUKCHHE. I'paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUs, MyTH u TepeMeIeHuUs

MaTepHaﬂBHOﬁ TOYKHU OT BpEMCHU




2.14

CBo0OoiHOE TajieHre. Y CKOpEeHUE CBOOOTHOTO

maacHust

2.15

KpuBonuueiinoe  nBwkeHue. PaBHOMepHOE
JIBHUXKCHHUEC MaTepHaHLHOﬁ TOYKHU 110
OKPY’KHOCTH. YTJOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE

2.16

TexHuueckue YCTpOUCTBA: CIIUAOMETD,
JBIDKEHUE CHAaps/IOB, LENHbIE U PEMEHHbIE

nepeaayn

2.1.7

[TpakTrueckue paboTHI. Nsmepenue
MT'HOBEHHOM CKOpOCTH. Uccnenosanue
COOTHOIIEHHS MEX]y IMYyTSMH, TMPOHICHHBIMU
TEJIOM  3a  TIOCJE/JOBaTebHBIE  PaBHBIC
IPOMEXKYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHOM CKOPOCTHIO, PaBHOU
Hy0. V3yueHnne NBUKEHUS MIapUKa B BSI3KOU
KUAKOCTH.  M3ydyeHue  JABIDKEHHs]  Teda,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JUHAMHUKA

22.1

[TpuHnun OTHOCUTEIHLHOCTH TIanunes.
IlepBoiii 3axkoH Hprorona. HMHepuumanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cynepno3uuuu

CHUJII

2.2.3

Bropoii 3akoH HproTOHA U1 MarepuallbHON
TOYKM B MHEPUHUAIBHONM CHCTEME OTCYETa
(UCO). Tpermit 3akon Heroorona mis

MaTCpHAJIBHBIX TOUCK

2.2.4

3aKOH BCEMHPHOTO TATOTeHUs. Criia TSKECTH.

HepBaﬂ KOCMHUYCCKas CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKONBXKEHUS W CHJIa  TpPEHUs  IOKOSL.

Koaddumment tpenus. Cuna conpoTUBICHUS




2.2.7

IMpu IBMKCHUU TCJIa B ) KUAKOCTHU UJIU Ira3c

HOCTyHaTeHLHOC " BpalaTCJIbHOC IBUIKCHUC

a0COJTIOTHO TBEPIOTO TEa

2.2.8

2.2.9

MOMEHT cuJIbl OTHOCUTEIIBHO OCH BpAIllCHHUS.
[Inneuo cuibl. YCnoBUs paBHOBECHUS TBEPIOIO
tena B UCO

TexHuueckue  yCTpOWCTBA:  MOJUIMIIHUKH,

JABVMKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuueckue paboThl. M3ydyeHune nBHKEHUS
Opycka 10 HAKJIOHHOW IJIOCKOCTH  IIOJ
IEUCTBUEM HECKOJLKUX crmi. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX
B JeGOpMHUPYEMON TMPYKUHE U PE3UHOBOM
oOpasme, OT BeIMYUHBI WX jAedopmarum.
HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO

TCJ1a, UMCIOLICTO OCh BpalllCHUA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NMnynsc MaTepuasbHOM  TOYKH, CHUCTEMBI
MaTepUaIbHBIX TO4YeK. Mmmynbc cuiabsl U

N3MCHCHHEC NMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE IBIKEHNE

2.3.3

Pabora cuel

234

MorutHocTh CHIIBI

2.3.5

Kunernueckas OHCPIusa MaTepI/IaJIBHOﬁ TOYKH.

TeopeMa 0 KHHETUYECKON SHEPIUH

2.3.6

[TorenumaneHass 3Heprus. [loreHnmanbHas
JHEPIUs yIpyro nedopmMupoBaHHOMH
npyxuHel. IloreHnuaneHass dSHeprus —Tena

BOJIM3H IMOBCPXHOCTH 3emim

2.3.7

HOTeHHI/IaJ'IBHBIe N HCNIOTCHUHWAJIbHBIC CHIJIbI.
CBs3b pa6OTLI HCIIOTCHUOUAJIIBHBIX CHUII C
HN3MCHCHHEM MEXaHHIECKOM OHECPrun

CHCTCMbI TCII. 3akoH COXpaHCHUA




MEXaHU4YECKON dJHEPTUn

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue yCTpOMCTBA: JBHIKEHHUE PakKer,
- BOJIOMET, KOIEp, IPYKUHHBIN MHCTOJIET
[IpakTnueckue paboTel. W3ydeHwe cBs3u
2310 CKOpOCTEH Tel TMpU HEYINpyroM yaape.

HccnemoBanme  CBsi3W  pabOTBIl  CHWIBI €

W3MEHEHHEM MEXaHUYECKOM SHCPIUU TCJ1a

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUMKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPU

3.11

OcHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-
KHHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. uddysus. Xapakrep IBUKESHUS U

B3aI/IMOI[€I\/'ICTBI/I$[ HacCTHll B€EIICCTBa

3.1.2

Mogaenu CcTpoeHusl Ta30B, KUIKOCTEH U
TBEPIBIX TeT1 U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA Ha OCHOBE ITHUX MOJeNeH

3.1.3

Macca wMonekyn. KonuuectBo — BemiecTsa.

ITocrosinHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

n3Mmepenue. lllkana remneparyp Llenscus

3.15

Mognens  upeansHoro  raza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KMHETUUECKOM

TCOPUHU NICAIIBHOT'O Ira3a

3.16

AOcoroTHas TemMIepaTypa Kak Mepa CpeaHen
KMHETHYECKOM 3HEPTUU TEIUIOBOTO JIBUXKEHUS

yactul rasa. [IIkama temneparyp KensBrna

3.1.7

VpaBuenne Kianeiipona — MeHaeneesa.

3akon JlanpToHa

3.1.8

I'a30BBIC 3aKOHEI. I/I30Hpoueccm B NACAaJIbHOM
ra3€¢ C IIOCTOSAHHBIM KOJIHMYCCTBOM BE€HIICCTBA:

U30TepMa, U30X0pa, nu300apa

3.1.9

TexHnueckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[IpakTtuueckne paboTel. M3MmMepeHue wmacchl
BO3/JyXa B KJIACCHOM KomHare. MccnenoBanue
3aBUCHUMOCTH MEXK]y MTapaMeTpaMu COCTOSTHUS

pa3pex)eHHOTO ra3a

3.2

OCHOBbI TEPMO/IMHAMUKA

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPrusi TEPMOIMHAMHYECKOM CHUCTEMBbl U

CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonunuectBo Temnotel U paborta. BHyTpenHss

SHEPrrud OAHOATOMHOTI'O UACAJIBLHOI'O Ira3a

3.2.3

Bunel Temonepenaun:  TEIIONPOBOAHOCTD,
KOHBEKITWs, U3IydeHue. TermoéMKocTh Tena.
VnenpHas TEIUIOEMKOCThL BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCTIIOIICPEAAUC

3.24

[TepBsiii 3aKoH TepMoauHaMuKu. [Ipumenenne
HIEPBOTO 3aKOHa TEPMOIUHAMUKHU K
u3onporeccam. ['padudeckas HHTEpIpETAIHS

paboThI raza

3.2.5

TermoBble MammHbl. [IpuHIMIBL  AeWCTBUSA
TEIUIOBBIX MammH. [IpeoOpa3oBaHus dHEPTHH
B TemnoBbiXx  MammHaxXx.  Kosddunment
nosiesHoro  nevctBust  (mamee —  KIIJ)

tertoBor MammuHkbl. [k Kapao u ero KIT/]

3.2.6

Bropou 3aKOH TEPMOJAVHAMUKH.
HeoOpatumoctes  mpolieccoB B IPUPOJE.
Tennosbie JIBUTATEIN. DKOJIOru4yecKue

po0JIeMbI TEIIOIHEPTeTHKH

3.2.7

TexHnueckue YCTpOMCTBa: JIBUraTelb
BHYTPEHHETO CropaHus, OBbITOBOI

XOJIOAWJIbHUK, KOHAUITUOHEP

3.2.8

[TpaxTuueckue padboTel. I3MepeHue ynenpbHOU

TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue u kKoHaeHcaus. Mcnapenue




u KHUIICHHE. VnennHas TeIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI

KUIICHUA OT JaBJICHUA

AOCOIOTHAE YW OTHOCHUTEIbHAA BIAXKHOCTH

332 BO31yxa. HaceleHHslii map
TBépmoe  Teno. Kpucrannuueckue  u
333 aMmopdHbBIe Tena. AHH3OTPONHS  CBOMCTB
- KPHUCTaJLJIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTeprabl
334 [InaBneHne wu Kpuctalmzauus. Y JIenbHast
o TeruioTa miuasieHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OayiaHnca
TexHudyeckue yCTpPOWCTBA: THIPOMETP H
336 IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTHH
o MOJyYEHUS! COBPEMEHHBIX MaTepHUajoB, B TOM
YKCclie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT MU
337 IIpakTuyeckue paboTHI. N3mepenue
o BJIQXKHOCTH BO3/TyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 DnexTpu3aius Te. DIeKTpUIecKuii 3apsm. [[Ba
o BU/1a JJIEKTPUYECKUX 3aps/10B
[IpoBonHuKH, JURIIEKTPUKY U
41.2
HOJTYIIPOBOIHUKHU
4.1.3 3aK0H COXpaHEHHS DJICKTPUUYECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akon Kynona
4.1 DneKTpUUEcKoe roJe. Hanpsxéanocts
415 JJIEKTPUYECKOTO TIOJIAL. [TpuHmn
o cynepno3unuy. JIMHMM  HaNpsHKEHHOCTH
IIEKTPUYECKOTO OIS
416 PabGora cua  2IEKTPOCTATHUECKOTO  TOJIAL.
o [Torenman. Pa3HoCTh NOTEHIIMATIOB
417 [IpoBOJHMKN M OUAJIEKTPUKU B MOCTOSHHOM

JJeKTpuueckoM  moje.  Jludnmektpudeckas




MMPOHNITACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCATopa.
OHeprust 3apsHKEHHOT0 KOHJIGHCaTopa
TexHuueckue  ycTpoWCTBa:  3JEKTPOCKOII,
419 JNEKTPOMETP, DIEKTPOCTATHUECKash 3alIHTa,
. 3a3eMJICHHE DJICKTPOTPUOOPOB, KOHIIEHCATOD,
KCEpPOKC, CTPYHHBII PUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

EKTPOEMKOCTH KOHJIEHCATOPA

4.2

IMIOCTOSHHBIN JIEKTPUUECKHUI TOK. TOKHM B PA3JIMYHBIX

CPEJIAX

YcnoBus CYIIECTBOBAaHUA IIOCTOSAHHOI'O

421 anexkTpuyeckoro Toka. Mcrounuku Toka. Cuna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 yyacTka 1mernu
423 DNEKTPUYECKOe COMPOTHUBIICHUE. Y JIEIIbHOE
o COTMPOTUBIICHUE BEIIECTBA
494 [locnenoBatensHoe, napajuieIbHOE,
o CMEIIaHHOE COeIMHEHNE MMPOBOJHUKOB
Pabota anexTpuueckoro Toka. 3akoH Jxoyist
4.2.5
— Jlenua
4.2.6 MOITHOCTB ANMEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (manee — DC) u
497 BHYTpPEHHEE COINPOTHUBIICHUE UCTOYHHMKA TOKA.
o 3akon Oma st  TONMHOW  (3aMKHYTOIA)
NeKTpuYecKkou nenu. Koporkoe 3ambIkaHue
OneKTpoHHas MIPOBOJIUMOCTH TBEPABIX
128 METAIIJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METAaJIOB oT TEeMIIepaTypEhI.
CBepXITpoBOIMMOCTh
429 DJIeKTpUYeCcKul TOK B Bakyyme. CBoOMCTBa
o ANIEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoauuku. CoOCTBEHHAs U IPUMECHAs




IPOBOAMMOCTh IOJIYyIPOBOAHUKOB. CBoiicTBa

p-n nepexona. [TonynpoBOgHUKOBEIE IPUOOPHI

4211

DNEeKTpUYeCKUd  TOK B DJIEKTPOJIHTAX.
DNEKTPOTUTHIECKAS JTUCCOLIAAIIH.

DNEKTPOIN3

4.2.12

DJIEKTPUUECKUI TOK B rasax.
CaMOCTOSITENTbHBIA W HECAMOCTOSATEJIbHBIN
pa3psia. PasnuuHble THIBI CAMOCTOATEIBLHOTO

paspsaa. Monuus. [lnazma

4.2.13

Texauueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTAaT, WMCTOYHHKH  TOKa,
AJIEKTPOHArpeBaTEIbHbBIE puoOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIPOTHUBIIEHUS, BaKyyMHBII JIO],
TEPMUCTOPBI u (borope3ucTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU01, raJjlbBaHHMKa

4.2.14

[IpakTuyeckue paboTBhI. N3yuenune
CMEIIAHHOTO COEUHEHMSI PE3UCTOPOB.
N3mepenne DJIC ucTouyHuMKa TOKa U €Tro
BHYTpPEHHETo conpoTuBieHus. Habnronenue

ANIEKTPOITU3a

11 KJIIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3JIEeMEHTbI COAEPKAHUSA

4

SJIEKTPOJMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. OJIEKTPOMAI'HUTHAA MH/Y KA

431

ITocTtostHHEIE MarguThl. B3aumMmoneiicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MarnutHoe mone. Bekrop MarHUTHOM
uHaykuud.  [lpuHomnm — cymeprno3unuu.
JImaum marnuTHOM wuHAykumu. Kapruaa
JUHUM  MarHUTHOM  MHIOYKUMH  TIOJIS

INOCTOAHHBIX MarHuTOB




MarauTHoe 1oJIe IIpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUM TOJIS AJIMHHOTO IMPAMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'0 KOJIBHEBOI'O

433 MPOBOJHMKA, KATYIIKH C TOKOM. OTmBIT
Opcrena. BzaumoaeiictBre MpOBOAHUKOB C
TOKOM
434 Cuna Amrnepa, €€ MOJyJIb U HallPaBJICHUE
Cuna Jlopennia, e€ MOIynb U HaIpaBIICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBl B
435 OJTHOPOJIHOM MAarHutHoMm moje. Pabota
cuiel Jlopenna
4.3.6 SIBneHue 3eKTPOMAarHUTHOM UHIYKITUN
4.3.7 [ToTok BeKTOpa MarHUTHON MHTYKIHH
O/1C unayKkuuu. 3aKOH 3JIEKTPOMarHUTHON
438 unaykuuu Papazaes
BuxpeBoe anexrpuueckoe mone. IJC
WHAYKIIMA B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYMATENbHO B OJJHOPOJHOM MarHUTHOM
nose
4.3.10 [TpaBuiio Jlenna
NHayKTUBHOCTD. SIBIIEHHE CAMOWHYKIIUH.
4311
OJ1C caMouHyKIMH
DOHepruss MarHUTHOTO TOJNSL KATYIIKH C
4.3.12
TOKOM
4.3.13 DJeKTpOMarHuTHOE T0J1e
TexHUYecKue yCTPOMCTBA: TOCTOSHHBIE
MAarHuTBhl, ANIEKTPOMATHUTBI,
4.3.14
ANIEKTPOBUTATEb, YCKOPHUTENHU
AIIEMEHTAPHBIX YACTHUII, HHAYKIIUOHHAS ITeYb
[IpakTrueckue paboTBhL. N3yuenne
MarHAUTHOTO TIOJII KAaTyIIKA C TOKOM.
4.3.15 UccnenoBanme OelcTBUS  IMOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue

SIBJICHUA BHGKTpOMaFHHTHOfI HWHAYKIUA




5.1

KOJIEBAHUMA 1 BOJIHbI
MEXAHNWYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHMA

KonebarenpsHast cucrema. CBOOOIHBIE

koneOaHus. ['apMoHudeckue KoseOaHus.
511
Ilepuon, wactoTa, ammumuTyga u ¢asa

KoJe0aHuii

[IpyxuHHBIA MasTHUK. MaremMaTH4ecKui
5.1.2
MasiTHUK

VpaBHeHHE TapMOHHYECKHX KOJICOAHHM.
5.1.3 Kunematunueckoe u TUHAMHAYECKOE

OIMCaHHEe K0JIe0aTEIbHOTO JABUKCHUA

[TpeBpanienue SHEPIUun pu
FapMOHMYECKUX  KOJeOaHUsX. Cas13p
514 AMILIATY b KoJIeOaHuit UCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMu KoiebaHuil eé

CKOPOCTH U YCKOPEHHUS

Konebarenbupiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
1 UealbHOM  KOJIeOaTeNbHOM  KOHTYpE.
> AHanorus MeXIy MEXaHHYECKHMH U
AIIEKTPOMArHUTHBIMU KOJICOAaHUSMU.

®opmyna Tomcona

3aKkoH COXpPaHCHUA SHEPTHU B HACAIILHOM

5.1.6
KOJIeOaTeIbHOM KOHTYpE

BoiHyX/1eHHBIE MEXaHMYECKUE KoJeOaHMs.
£17 Pe3onanc. Pesonancnas KpHuBasl.
BrinyxneHHbIe JIEKTPOMAarHUTHbIE

KoneOanus.

Ilepemennbiii  Tok.  CUHYCOWIAIBHBIN
5.1.8

IIEPEMEHHBIN TOK.

Mom=ocTh [IEPEMEHHOT0 TOKa.
5.19 AMIIIUTYAHOE M JEHCTBYIOIEE 3HAUCHHUE

CHJIbI TOKA U HAIIPSIZKCHUS

5.1.10 Tpancdopmarop. [IpousBoacTBo, nepegayda




U TOTpeOsieHne 3JEKTPUUYECKON HSHEpruu.
DKOJIOTHYECKUE PUCKU TPU MPOU3BOJCTBE
BIIEKTPUYECKON SHEPIUH. Kynbrypa
HCII0JIb30BAHUSA AIEKTPOIHEPTUH B

HOBCEIHEBHOMN KU3HUA

TexHuyeckue ycTpoicTBa: ceiicMorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JIUHUU
aJIeKTponepeaay
[Ipaktuueckue pabotel. HccnenoBanue
3aBUCHMOCTH MEpHOJa MajiblX KojeOaHui
5112 I'py3a Ha HUTHU OT IAJIMHBI HUTU W MACCBHL

rpysa. MccaenoBanue nepeMeHHOrO TOKa B
LEeNH U3 IOCIEeN0BATEIbHO COEIUHEHHBIX

KOHJIEHCATOpa, KATYIIKA M PE3UCTOPA

5.2

MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexannueckne BOJIHBI, yClioBUsA
pacnipoctpanenus. Ilepuoa.  CkopocTb
pacopocTpaHeHus H  JJIMHA  BOJIHBL

HonepeqHHe U ITPOJOJIbHBIC BOJITHBI

5.2.2

Wurepdepenius u ndpaxmys

MCXaHUYCCKUX BOJIH

5.23

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTBH 3ByKa.

Bricora Tona. Tem0p 3ByKa

5.24

OJEeKTPOMArHUTHBIC ~ BOJHBL. Y CJIOBHS
I/ISJIY'-ICHI/ISI BHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmHuas opueHTarus BektopoB E, B u v

B SHCKTpOMaTHHTHOﬁ BOJIHC B BAKYYMC

5.2.5

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNpEeIIOMJICHHE, MOJSIpU3aIHs,
mudpakuus, uHTepdepenius. CKopocTh

OJICKTPOMArdHMTHBIX BOJIH

5.2.6

[Ikana 3JIEKTPOMArHUTHBIX BOJTH.
[IprMeHeHre 3IeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI pPagruoCBA3UN MU TCICBUIACHUA.




Paguonokanmst. DNEeKTPOMarHUTHOE

3arpsi3HEHNE OKPY)KAIOIIEeH Cpeibl

5.2.8

TexHuueckue yCTpPOUCTBAa: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YIBTPa3ByKOBast
MUArHOCTHKAa B TEXHHUKE W MEJUIUHE,
pajap,  paaMONpPUEMHHMK,  TEJIEBHU30D,

anTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

531

[IpssMonMHENHOE pPACIIPOCTPAHEHHUE CBETA

B OIHOpOAHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoenne nzo0pakeHuil B miockoM

3epKaie

5.3.3

[Tpenomiienre cBeTa. 3aKOHBI IPEIOMIICHHS
CBeTa. AOCOIIOTHBIN oKa3arelib

IPEIOMIICHHUS

5.34

ITonnoe BHYTpPEHHEE OTpakKCHHE.
[TpenenpHbIil Yroa MOTHOIO BHYTPEHHETO

OTpaXKEHUS

535

Hucniepcusi  cBera. CIHOXHBIA ~ COCTaB

Oenoro ceera. LlBer

5.3.6

CoOuparome W paccerBaIOUINE JIMH3BL.
Tonkass nmuH3a. DOKYCHOE DPACCTOSHUE W
OITHYCCKas culia TOHKOH JIMH3BI.
[MocTpoenne n3o0pakeHnt B COOMPAIOIINX
U pacceuBaromumx JmH3aXx. Dopmyna
TOHKOW JIMH3BL. YBEJIUYEHHE, J1aBaeMoOe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUUECKON

OIITUKH

5.3.8

Wntepdepennust  cBera.  KorepentHsie
UCTOYHUKHU. VYcnosus HaOJIr01eHUS
MaKCHMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(baSHI)IX KOT'€PECHTHBIX HCTOYHHUKOB




Hudpaknus  ceera.  udpakuronnas
pemérka. YcnoBue HaOMIOACHHS TIABHBIX
5.3.9 MaKCUMYMOB npu MaJCHUU
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus ceera

TexHu4ecKkue yCTpOMCTBA: OYKH, JIYIIA,

(bOToaHnapaT, HpOeKI_[I/IOHHHﬁ armapar,

53.11 MHUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs
OIITHKA, nudpaKkIMOHHAS peméTka,
TIOJISIPOH T
[IpakTnyeckue paboTHI. N3zmepenne

5312 MoKa3aTejd MNpCIIOMIICHU. HccnegoBanue

CBOMCTB  HW300paK€HMM B  JIMH3AX.

Habmonenue nucnepcun cBeTa

BJIEMEHTbBI CHELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

['paHnIBI NPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. Ioctynars TEOpUU
6.1 OTHOCUTEJIbHOCTH: MHBapUaHTHOCTb
MOZYNsi CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEJIbHOCTH DHHINTEHHA

OTHOCHUTENLHOCTD OOTHOBPEMCHHOCTH.
6.2 3aMe[UIeHMEe BPEMEHHM M COKpAILEHUE

JUTAHBI

6.3 DHEPrusi 1 UMITYJILC CBOOOTHOM YaCTHIIBI

CBs3bp Macchl C JHEPrue W UMITYJIHCOM
6.4 CBOOOJTHOW  YacTHIbl. OHEprust MOKOs

CcBOOOIHOM Y4aCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna [1nanka cBsA3u S3HEPTUU
711 ¢oTtoHa ¢ ero wyactorod. OHeprus u

UMIYIBC POTOHA

7.1.2 OTkpeiTHE U uccnenoBanue poroaddexra.




OnBITEI AT. Cronerosa. 3aKOHBI

doroaddexra

7.1.3

YpaBHeHue OHHIIITEHA I
doro3ddexra. «Kpacnas rpaHULIa»

dotorddexra

714
7.1.5

Hasnenue ceera. Onwitel [1.H. JleGeneBa

XHUMHYECKOE JIENCTBUE CBETA

7.1.6

Texnmueckue ycTpoiicTBa: (OTOIIEMEHT,
doTogaTumk, COJIHEYHAs Oarapest,

CBCTOAMNO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OmbBITE
Pezepdopna no uccnenoBaHuio CTpOSHUS

aTromMa. HnaHeTapHa;{ MOACIIb aTOMa

7.2.2

ITocrynatet bopa. N3nyyenue U
norjiouieHne (GOTOHOB TpU  IMEpeXoie
aToMa C OJHOIO YpOBHS DHEpPruu Ha
npyroi. Bunabl ciektpoB. CHieKTp ypOBHEH

OHCPIrur aToOMa BOAOPOaAa

7.2.3

BonHoBrle cBoiicTBa yactull. BoiHBI e
Bporins. KopnyckynsipHo-BOTHOBOM
nyanusM. Judpakius SIeKTpOHOB Ha

KpHUCTaiax

724

CroHTaHHoe M BBIHYKACHHOC H3JIY4YCHUC.

YCeTpoicTBO M IPUHITUI pabOTHI Jia3epa

7.2.5

7.2.6

TexHnueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CHEeKTPOCKOI), Jla3ep, KBAaHTOBBIN

KOMIIBIOTEP

[Ipaktuueckne  paborel.  Habmronenue

JIMHEWYaToro CreKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Mertonsl  HAONMIOJACHUST W PETHCTPAINU

OJIEMCHTAPHBIX YaCTHI]

7.3.2

OTKpLITI/Ie PaauOaKTUBHOCTH. OnEbITHI




Pesepdopna 1o ompenelieHUI0 cocTaBa
paavoaKkTUBHOTO wu3inydeHus. (CBolicTBa
anbda-, 6era-, ramma-usnydeHus. Biusane

PaaruOaKTHUBHOCTHU HA KUBBIC OPraHU3MbI

7.3.3

OTkpplTUE  TPOTOHa U HEUTpOHAa.
Hyxnonnas moxmens siiapa ['eitzenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucio

anpa. M3otorsl

734

Anbda-pacma. DNEeKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacman.  [amma-
U3Ty4eHue.  3aKOH  PaJHOaKTUBHOIO

pacianaa

7.3.5

OHeprust CBS3M  HYKJIOHOB B  spe.

Snepusie cuibl. Jledekt macchl sapa

7.3.6

H,HepHLIe PCaKIuu. IIGJ'ICHI/IC U CHHTC3

saep

7.3.7

Snepusiit peaxrop. TepmosinepHbIit
cuHre3. [IpoGieMbl ¥  MEPCHEKTHBBI
AEPHON  DHEPreTHKU. OKOJIOTMYECKUE

ACIICKTHI ﬂIIGpHOﬁ SHECPIreTUKU

7.3.8

OnemeHTapHple  yactuipl.  OTKpbITHE
MIO3UTPOHA. @yHIaMEHTAJIBHBIE

B3aNMOJEUCTBUS

7.3.9

TexHuyeckue  ycTpoucTBa:  JTO3UMETD,
Kamepa BwunbcoHa, sAOepHBIA  peakTop,

aToMHast bomoOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM
¢doTorpadusam)

SJIEMEHTBI ACTPOOU3NUKNU

8.1

Bun 3Bé3mnoro Heba. CosBe3nus, spKue

3Bé3IILI, IJIAHCTBI, X BUANMOC IBHXKCHHUEC

8.2

Conueunass cucrema. llmaHeTsl 3EMHOM

I'pyHIIbl. IInaHeThI-THTaHTHI u Hux




CITYTHUKH, KApPJIUKOBBIC IIIAHCTHI. Mainzsie

Testa COTHEUHON CHCTEMBI

8.3

Coname, dotochepa u  arMmocdepa.

ConaevyHast akTUBHOCTD

8.4

Ncrounuk sHeprun ConHUa 1 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBeTUMOCTb, pajuyc, TeMIleparypa,
150.4 B3aHMOCBS3b. Hunarpamma
«CHEKTPAJIbHBIM KJIACC — CBETUMOCTbBY.
3BE3MBI  TJIABHOM  ITOCJICIOBATCIBHOCTH.
3aBHCHUMOCTh «Macca — CBETHUMOCTEY JIJIA

3Bé3I[ TJ1aBHOM TIOCJICA0BATCIIbHOCTU

8.6

Buyrpennee CTpPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPECTABIICHUS 0
IPOMCXOXkKACHUU U 3BoIonrK CollHIa U 3BE3 .

OTarbl )KU3HU 3BE31

8.7

8.8

Mneunsiii  Ilyre — Hama [anakrtuka.
CnupanbHas cTpykrypa  l'anmaktukw,
pacnpeneneHue 3BE31, Trasa M IbUIM.
Ilonoxxeane wu aBwxenue CoiHIIa B
lanaktuke. Ilnockas u  cdepudeckas

noACUCTEMBI I alnakThuKu

Tuner ramaxktuk. PaguoramakTuku H

KBa3apbl. YEpHBIE BIPHI B SApaX TalakTUK

8.9

Bcenennas. Pacmiupenue  BceneHHOM.
3akon XaOO6ma. PasOeranme ramsakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmoro B3peiBa. Mogens  «ropsyei

Bcenennoi». PenukroBoe nsinyyenue

8.10

Macmrabnass ~ cTpykrypa  BceneHHoid.
Meraramnaktuka. Hepeménasie mpobiaeMbl

ACTPOHOMHH




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

®duzuka: 10-i knacc: 0a30BbIN U YI1yOJIeHHBINH ypOoBHU: yueOHUK/ . 51.
Msikuies, b.b. Byxosues, H.H. Corckuii; mog pen. H.A. IlapdentseBoit. - 10-¢
u3., crep. - Mocksa: IIpocsemienue, 2023

®u3zuka: 11-i knacc: 6a30BbIi U yriyOn€HHbIN ypoBHU: yueOHUK/ I".51.
Msxkumes, b.b. Byxosues, B.M. Uapyrun; nox pea. H.A. IlapdhentseBoii. - 12-¢

u3a., crep. - Mocksa: I[Ipocsemenue, 2024

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUYUTEJISA

Pernterurop 1o ¢usuke: 31eKTPOMarHeTu3M, KojieOaHus U BOJIHBI, ONITHKA,
DJIEMEHTHI TEOPUU OTHOCUTETHHOCTH, (DU3MKA aTOMa M aTOMHOTO SI/Ipa: 3aauu U
metoabl ux pemenus/ N.JI. Kacatkuna. - Uzn-e 14-e./ mox pen. T.B. lkuns. -
Pocros v//1: ®enukc, 2014

Penerutop mo ¢pusmke: MexaHnka, MOJICKYyJIsIpHas (pu3nKa, TEPMOTMHAMUKA/
N.JI. Kacarkuna. - U3n-e 15-e./ nox pen. T.B. lllkuns. - PoctoB v//1: ®enukc,
2014

EI'D 2026. ®usuka. Coopuuk 3amanuii: 650 3aganuii ¢ orBeramu/ H.K.
XanHaHoB. - MockBa: Okcmo, 2025

EI'D. ®usnka: TUoBbie SK3aMeHAIIMOHHBIC BapuaHThl: 30 BapuaHTOB/ MO pel.



M.IO. JlemunoBoii. - MockBa: M3narenscTBo "HannonanbHoe 00pa3zoBanue”,

2026

U DPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

https://www.gosuslugi.ru/myschool

https://resh.edu.ru/?ys

https://sdamgia.ru/

https://fipi.ru/
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https://resh.edu.ru/?ys
https://sdamgia.ru/
https://fipi.ru/




		2026-08-30T08:08:11+0400
	00b74df457649d25ad
	Бочарова Е_И_




