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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUN M TpeOOBaHUN K pe3ysibTaTam
OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke c yudé€roMm enepaibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU TpenojaBanus yuyeOHoro npenMera «dusmka» B 00pazoBaTeIbHBIX
OpraHu3aluaXx Poccurickon Oenepanuu, peAN3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 10 (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH UX ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiM ®PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pean3aluu MEXMIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAy4YHBIMU Yy4eOHBIMH mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs] (DU3UMKU Ha YpPOBHE CPEAHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHHS Kypca (PU3MKHU: JIMYHOCTHBIE,
MeTanpeaAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHPYEMBbIE pe3ysbTaThl OCBOEHUS Kypca (pU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUeHUS;

e conepkaHue yyeOHoro npeamera «dusmnkay» mo rogaM o0yyeHHUs..

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHaX MPHUPOJIbI, BBICTYMAs B
Ka4ecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [IIkoapHbINH Kype GU3UKH — CHCTEMOOOPa3 YoMt
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBJIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadgueit u actpoHomueil. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTE€pUAIOB C 3aJaHHbIMH CBOMCTBAMU M APYTHX.
W3yuyeHue (QU3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaroummuxcs, B (OpMHUpOBaHHE YMEHHH MPUMEHSTH
HAy4YHbII METOJI TO3HAHUS NPU BBIIIOJHEHUH UMM Y4€OHBIX HCCIEAOBAHMIM.

B ocHOBYy Kkypca ¢usmku 11 ypOBHS CpeaHEro oO0mero oOpa3oBaHHS
MOJIOXKEH pAX HWAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK HPHHLMIIBI €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCA JOTHYECKH
3aBEpPHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cemepanuzayuu. B COOTBETCTBMM C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMHUpOBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuszanus mTpeArnosiaraeT HCHOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIHANAa (DU3UYCCKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3nkn ¢ pasBUTHEM OOIIecTBa, a TakkKe C  MHPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMH IPOOIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPUIOKESHUN
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TCXHHKH M TEXHOJOTHH, a TaKkKe 0OCYXICHHS
npo0JIeM palioHATBFHOT'O MTPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISOTCS (husmdeckue teopuu (hopMHpoOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHM, MJii ONUCAaHUA €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTANIBHON JESITEIIbHOCTH 00Yy4YaromIuXcsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKH — 93TO HCIOJIb30BAHUE  CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIC B MporpamMme 1o (usnke oObeIHMHEHBI B OOIIMA CIHCOK YYCHHYCCKHX
MpakTU4YecKux padoT. BriaeneHne B yka3zaHHOM TmepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJSI W  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO Ipollecca HUCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS MU
ocHamieHuss kabwHera ¢Qusuku. Ilpu dTOoM obOecmeunBaeTCs  OBIAJICHUE
OOyYaroMMMHCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUYECKMX BEIMYMH ¥ TIOCTAHOBKY OIBITOB MO TPOBEPKE
MPEIIIOKCHHBIX TUITOTES.

bonpioe BHUMaHWE yAENsSeTCS PEHICHUIO PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM miis pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/7a4d C SIBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO, TTO3BOJISIONINE TPUMEHSATh U3yUYEHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaK U WHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SIBICHUN M MPOILECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
br3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JODKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (U3WKH WIH B YCIOBHUAX HHTETPHPOBAHHOTO KaOMHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B kabuHere (QU3MKU TOIKHO OBITH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (QU3MKe YUEHUYECKHX MPAKTUYECKHX PaboT M JAEMOHCTPAIlMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOE 00OpymoBaHne (opMHUpyeTcs B COOTBETCTBHH  C
NPUHIIUTIOM MHWHHMAJIbHOW JIOCTATOYHOCTH M  OOECIeYrMBaeT IOCTAHOBKY
NEPEUYNCICHHBIX B TporpaMme 1Mo (U3WKE KIIOYEBBIX JEMOHCTpAIMA IS
UCCIICJIOBAHUS  HM3yYaeMbIX SBJICHUH ©  TIPOIECCOB, OMIUPHYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pyIOBaHUE Jisi YYEHUYECKUX TMPAKTUUYECKUX padboT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtuyeckue KOMILIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIETIAMH U3Y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIIOTCS :

e (QopMHpOBaHHE HHTEpPECAa W CTPEMJICHHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3ylbTaTa HN3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

o (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(dbu3HUeCKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mpencTaBIeHUN O ponu (GUIMKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOIUX 3a1ad B

nporecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CPEIHETO 00IIEeTro 0Opa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3UYECKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, D3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TOPUMEHITh TEOPETUUYECKUE 3HAHUS IS
o0ObsicHEHUs (U3MYECKUX SBJICHUH B TMpPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM JKU3HU;

e OCBOECHHME CIOCOOOB peUIeHUS pa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznueckol MoOJENbI0, 3aJad, MOJPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W TPOBEJCHUSA
¢u3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HMHTEPHpeTalnu HH(OpMaIuy,
OTIpeJIeNICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 ximacce — 68 gacoB (2 yaca B HEZEINIO).

[Ipennaraemspiii B mporpaMMme 1o (QU3NKE TNepeueHb J1abopaTOpHBIX W
NPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUA IPUPOIBI.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TEOpPUH. ['paHUIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKON AEATEIBHOCTH JIFOEH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBbIE H3MEPUTENIbHBIE TNPUOOPHI, KOMIBIOTEPHbBIE
JNATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMXeHHE. OTHOCUTEIBHOCTh MEXAaHWUYECKOI'O JIBMKCHMUSI.
Cucrema orcu€ta. Tpaektopus.

ITepemenienne, CKOpOCTh (CpenHsiE CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepUAIBHON TOYKH, MX MPOEKIMU HA OCH CUCTEMbl KOOpJUHAT.
CiioxeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe IBrkeHHe. I paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNyTH U TepeMeIICHUs
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzieHre. Y CKopeHue CBOOOHOTO TaIeHHUS.

KpuBonuneintnoe  naBwxkeHue. J[BWKEHHME  MaTepUaIbHOW TOYKM 10
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsk. [lepron u gactota o6pamenus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHuuecknue yCTpOWCTBA U MPAKTUYECKOE IMPUMEHEHHE: CIHUIOMETD,
JNBH>KEHUE CHAPSAI0B, LICITHbIC U PEMEHHBIEC NIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKHUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABUKEHUI C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBukeHus Tena, OPOIIEHHOTO IMOJ YIJIOM K FOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

HanpaneHnne ckopocTu npu IBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3yuyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEIBIO ONPEIEICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYTAMH, MNPOWJICHHBIMU TEIOM 34
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBM>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuaiun  orHocutenbHOocTH  'anmies.  Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOuku. Tperuil 3akoH HeroTOHa 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttarorenusa. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kadeHus). Cuia tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuita conpoTUBIEHUS NPU IBUXKEHUU TEJa B )KUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lnedo cumibl. YcimoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e opMaIium.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTU CHJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOYEK.
NMnynbe cunbl ¥ U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJbCca.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTUs yIpyro
nedhopMupoBaHHOM  mpyxuHbl.  [loTeHUManbHas HHEpruss Tejda  BOJU3H
NOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBHOM SHEPTUN B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOTrO yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C UBMEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiexkyasipaasi u3uKa U TepMOJIMHAMHUKA
Tema 1. Ocnosvt MoNEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM U UX OMBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. ubdysms. Xapakrep ABWKCHHS W
B3aUMO/JICMCTBUS YaCTHUI[ BemecTtBa. Mojaenu CTpPOEHHUsSI Ta30B, XUIKOCTEH U
TBEPIIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pasmepsl MoJiekyi. KonnuectBo BemiectBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [aneroHa. M3ompouecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs TPUPOAY JAABIEHUA ra3a Ha CTEHKH COCYy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Maccol BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00BbEMa KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEK]y TapaMeTpaMu COCTOSIHUS pa3peKEeHHOTO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U criocoObl e€ n3MeHnenusa. KonnuectBo TemioTsl U pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAECaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIMS, U3Iy4YCHUE. Y IeJIbHAsl TEIUIOEMKOCTHh BELIECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[lonsitue 006 aagmabatHoM mporecce. [lepBwiifi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJIMHAMHUKK K wu3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MamuHaxX. KosddumumeHt mnome3Horo
nercTBus TerioBor MamuHbl. [lukn KapHo u ero kosdduimeHT moae3HOTO
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEMII0IHEPTETUKHU.



TexHuuecknue yCTpPOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Tejla MpPU COBEPIICHUU PpabOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBHEM CKAaTOro BO3JAyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHnne BHyTpeHHEN 2HEprun (TEMIIEpaTyphl) Tela MpU TEIIonepeaaye.

OnpiT 1Mo aanabaTHOMY pACHIMPEHHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENS BHYyTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsl BJAXXHOCTh BO3/yxa. HachllleHHBIM map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINS CBOWCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble MaTtepuanbl. l[lnaBienune u
KpUCTAITU3aIMs. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: THUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATE€pPUaIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus M IJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DnekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEeKTpudeckuil 3apsig. JIBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBOJHUMKHM, OUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaaoB. 3akoH Kynona. ToueuHbIl 351€KTpUUECKHM 3apsil.
Onektpuueckoe nozie. Hanpsok€HHOCTE 3iekTpudeckoro nosis. [punuun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJCU. JIMHUM HANpPSKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moisg. llorennman.  Pa3zHocThb
MOTEHIUAN0B. [IpOBOAHUKM H AUANEKTPUKH B DIIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh TIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUecKas 3alllUTa, 3a3eMJICHHE DSJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAToPa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenne anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUA TOK. YCJIOBUS CYUIECTBOBAHUS BJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuina Toka. [IocTOsSsHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEIH.

DIEKTPUYECKOE COMPOTHUBJIECHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, apAIIEIBHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akon Jlxoyns—Jlenma. MomrHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35ieKTprueckoil ienu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAIJIIOB OT TemmepaTypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax MW  paciuiaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUUYECKUd TOK B Tra3zax. CamMOCTOSITENIbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATrpPEBATENbHBIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN THO]I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOITYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJIUHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
TUIOIIA/IM TONIEPEYHOI0 CEYEHUSI U MaTepuasa.

CwmernianHoe COeTMHEHUE MPOBOHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTAa U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3MeKTpOABMXKYIIEH CHIIbI HCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu MaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAY4YHbIA (pakT, rumore3a, (Quanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOEHNE, SKCIEPUMEHT, MOJIETTMPOBAHUE, MOJIETb, U3BMEPECHHUE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUSI B )KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TeIIOBbIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

l'eoepacghus: B1axXHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HUCIOJb30BAHMEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, NOJALIWITHUKHA, WCIOJb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTaTelb BHYTPEHHETO
cropaHusi, naposasi TypOrHa, ObITOBOM XOJOJWIbHUK, KOHIUIUOHEP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUANOB, B TOM YHCIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3eMJIEHHUE JJIEKTpOnpuOOpoOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Maznumnmnoe none. IneKmpomazHumHas UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHE  TMOCTOSAHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAyKuuu. I[lpuHuun cynepno3unuu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHOM WHAYKUMH. KapTMHa JIMHUM MarHUTHOM
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MarnutHOoe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa JnWHUNA WHIYKUHAU
MAarHuTHOTO MOJIA JJIMHHOTO NPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrkKeHUE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIMH. 3aKOH 3JEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYLIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CUJA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MAarHUTHOTO TOJIA.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanne 1eMCTBUS MOCTOSSHHOIO MAarHUTAa Ha PAMKY C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen 5. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHbsle KOA€0aAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue konebGanus. Ilepuwon, yactora, amruMTyga ¥ ¢asza KojeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
Kosnebanus. Pesonanc. BeiHykIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHMsI.

Ilepemennbiii  TOoK. CHHycOMAANbHBI MNEpEeMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHHSI OT BPEMEHM) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUHM PE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUM 3IeKTPOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KoieOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanne NEepeMEeHHOr0 ToKa B IeMM U3 TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepedyHble M MOPOAOIBHBIE BOJIHBI.
Nutepdepentus u nudpaxiys MexaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS U3IIyYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomarautHoil BoinHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKA B TEXHMKE WU MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmronenne narepdepeHmm u nudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsSI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB  DJJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
pesioMJIeHUe, Noaspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosmrHelHOE pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroj MOJHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB Oenoro cBeta. LIBerT.

CobOuparome u pacceuBaromve JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JimH3bl. [locTpoeHue un3o0pakeHuil B
coOMparIIMX U pacceuBaronux JnH3ax. opMyra TOHKOHM JIMH3BL. Y BEJIHYCHHUE,
JaBaeMOe€ JIMH3011.

[Tpenensl IPUMEHUMOCTH TEOMETPHUUECKOMN ONTHUKHU.

BonnoBass ontuka. Wutepdepenums ceta. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOMOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. dudpakuvoHHas peméTka. YcCIoBHEe HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJSPOU/I.

Jlemoncmpayuu

[IpssMOMHEWHOE pPacIpOCTpPaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne narepdepeHImm ceera.

HabGmronenne nudpaxium ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ HOMOILBIO MPU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIILI0 AUGPAKITMOHHON PEIIETKH.

HabGnronenue nosisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUI B JTMH3AX.
HaGmronenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPHMH OTHOCUTEIbHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukuh.  IlocTynmaTel
CIIEUAIBHOW TEOPUH OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BAaKyyMe€, IPUHILIUI OTHOCUTEILHOCTH DUHILITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

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

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmul K6aHmMo6o ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u SHEPTUU (POTOHA C €TI0 YACTOTON. DHEPrus
U UMITyJbC (DOTOHA.

OtkpeiTue u uccnenoBanue Gporodddexra. Onbitel A. I'. CtoneroBa. 3aKOHBI
doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOCTBA M TNPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, CoMHEUHas OaTapes, CBETOIHOI.

Jlemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguog.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas mopmens aroma. Iloctynatel bopa. M3nydeHune u mormonieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Npyroil. Bumbl
cniekTpoB. CHEKTp YpOBHEH 3HEpruu atoMa BOAOpPOAa.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopryckynsspHO-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpPOCHMS snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  cocTaBa
paanoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
BrnusiHue paainoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HelTpoHa. HyknonHas mognens siapa ['eilizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio siapa. M3oTonsi.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
u3NlydeHue. 3aKOH paJuOaKTUBHOTO pacraa.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

SnepHble peakuuu. JleneHnue U CUHTES sIep.

Anepnsiii peakrop. TepMmosnmepubiii cunTe3. [IpoOnemMbl W TEPCHIEKTHBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI SIAEPHOU SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buibcona, siaepHblif peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk »sHepruum CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEePUCTUKHU. [[narpamMma «CIEKTpajbHBIM KIacCc —
CBETHUMOCTB». 3BE3ABI TJABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» [IJIs 3BE3]1 TJIABHOW MOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE NPEJCTABICHUS O NMPOUCXO0XKAECHUU U dBotonnu CosHIa u
3BE3/. DTaIbl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuwxenue CosiHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JIs1 OIpe/iesieHUs MOJNOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CeBEpHOTO MOMYyIIapUs U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O6o0maromniee NoBTOPEeHUE

Ponb (¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOHN cepax NeaTeNbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HOUH KapTHHE MHpPA, poJib (U3HUUECKON TeOpUU
B (GOpMHpPOBAHMU TPEJCTABICHUA O (QUINYECKON KapTUHE MHpaA, MECTO
(du3znueckoi KapTHUHBI MHUpa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIECTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMH MAaTEMaTHUKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICITUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX MPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMI, MPU3HAKK TOJ00US TPEYrOJHHUKOB,
oTpeeNICHUE IIOMAAH MIOCKUX GUTryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHUS B JKMBOW MPUPOAE, KoJieOaTEIbHBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl O0pa30BaHUsl KPUCTAUNIMUECKOW PpEIIETKH, CHEKTPaJIbHBIN
aHaJn3.



l'eocpaghusi:  mMarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
(poTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JTMHUAMA DJIEKTPOIlEpenad, TIEHEpaTOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLUMWOHHAsA II€Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro mpeamera «®Dusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTh TOCTHIKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MMPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YybTAThl OCBOCHUSI yUeOHOro npenmera «Ou3nKay JOJIKHbI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIlECTBa, pacHIupeHue >KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX FPAXKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA UHCTUTYTaMH B COOTBETCTBUH C
X QYHKIHMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2)IaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHIICKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

4)3CcTeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKON HAYKE;



5)TpyaoBOro BOCIATAHMS:

HMHTEpeC K pa3inuuHbiM cdepaM NpodhecCHOHATBHOU NESITEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6)3KO0JI0rH4€CKOr0 BOCIUTAHUS:

c(hOpMUPOBAHHOCTh AKOJOTHYECKON KYJIbTYphl, OCO3HAHHUE TIJIO0ATHLHOTO
XapakTepa HKOJOTHUECKUX MPo0eM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE ICMCTBUM B OKPYKAKOIIEH CpElIe HA OCHOBE
3HAHUS 11eJIed YCTOMYMBOTO PA3BUTHS YEJIOBEUECTRA;

pacuIipeHre OMbITa JEATEIBHOCTA JKOJOTHMUYECKON HAMNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7)EHHOCTH HAYYHOT'0 TIO3HAHWS :

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHUE IIEHHOCTH HAY4YHOH JIESITEJIbHOCTH, TOTOBHOCTH B TIpoliecce
u3ydeHus  (QU3MKU  OCYIIECTBIATh MPOEKTHYD M HCCIEI0BATEIbCKYIO
NEeATENIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble ornueckue aAeiicTBUA:
CaMOCTOSITETLHO ~ (DOpPMYJIMPOBATh W aKTyaJU3upoBaTh  MpodIemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATh TSN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B  pacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh TUIaH PEHICHUS MPOOJEMBI ¢ YYETOM aHAIM3a UMEIOIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OTICHUBATh PUCKU TIOCIIEJCTBUN JESTEIHHOCTH;
KOOPJWHUPOBATh W  BBHINONHATH paboOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJIIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bcKue JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIIeHHs 3a4ad (U3HUECKOTO COACP)KAaHUS, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI Jii JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a/Jauyd B 00pa30BaTEIbHOU
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUTrHHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb IIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HHTEPIpEeTalui0 MH(OpPMALMK pa3IUYHbIX BUAOB U (opMm
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CpPEeACTBa  HMHPOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTHEHBI, PECcypcocOEepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COICpPXKaHUS B pa3IUYHBIX (opmarax c
yu€TOM Ha3zHaueHUsS MHPOPMAIUH U LIETICBOW ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYLIECTBIISITh  OOIIEHWE Ha ypokax (U3NKK W BO  BHE-YpOUHOMU
NEATEbHOCTH;



pacno3HaBaTh MOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMd W CMSr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAMBUAYAIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXX0I'0 YIeHA KOJUICKTUBA;

IPUHUMATh LEJIM  COBMECTHOW  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAWHUPOBATh JEUCTBUSA MO €€ JIOCTUKCHUIO: COCTAaBIIATH IUIAH JEUCTBUM,
pacnpenensTh poiu ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa W KaXJOrO0 y4YaCTHMKAa KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHUBAaTh MWJAEU C TO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTMBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUsIX, TPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMUU, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABIIAITH IUIAH PEIICHHUsS] PACUETHBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOoThI C yYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIlUsIM;

pacIIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTCHHIH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAWIMA B 00JacTH
($U3HUKHU, TOCTOSTHHO MOBBIIATH CBOM 00pa30BaTENbHBIN M KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII MHTENJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllMsIM, BHOCUTh KOPPEKTHUBHI B JIESITEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHON  pediekcnn Kak  OCO3HAHUS
COBEpINAEMbIX JEUCTBHA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJIbTaTOB H
OCHOBAHUI;



MCITOJIB30BaTh MPHUEMBI PedICKCHH IS OTICHKH CHUTYAIllH, BRIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH M CBOSBPEMEHHO NMPUHUMATH PEHICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPU aHajJu3e pe3yJbTaToOB
TESATEITBHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pe3yJbTaToOB
NESATEITBHOCTH;

NpU3HABATh CBOE MPABO W MPABO APYTUX HA OIIMOKH.

B mporiecce JOCTHIKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBbI
no ¢u3MKe IS YPOBHA CpPEIHEro oOIero oo0pa3oBaHus y OOydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHATIbHBIN WHTEIUICKT, TIPEAOIar afoI MM
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIBLHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON Cephl,
OBITH YBEPCHHBIM B ce0¢;

caMOpETyJIUPOBaHMS, BKIIOUYAOMIEI0 CaMOKOHTPOJIb, YMCHHE TNPUHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBATHCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBIEHWU OOMLIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCS YMEHHUI:

JEMOHCTPUPOBATh HA TMPUMEPAX POIb U MECTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOJIEM;

YUHUTHIBATh TPAHULIBl MPUMEHEHUS] H3YYECHHBIX (PU3HMYECKUX MOJEINECH:
MartepualibHasi TOYKa, MHEpLUalIbHAsl CUCTEMa OTCYETA, aO0COIIOTHO TBEPAOE TETO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJH, TOYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnU (PU3NUECKUX 3a/1a4;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KMHETUUYECKOM TEOpUM CTPOCHMsS BEIECTBA U
ANEKTPOJMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSAMOJUHEIHOE
JBIDKEHHE, CBOOOJHOE TaJICHHE TeJ, JBI)KCHUE IO OKPYXHOCTH, HHEpIHUS,
B3auMojiericTBue Tel, AupPy3usi, OpPOyHOBCKOE NBUKEHUE, CTPOCHUE KHUIKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEINIOBOE
paBHOBECHUE, HCIAPECHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTALIM3AIUs, KUICHHE,
BJIYKHOCTbh BO3/TyXa, MOBBIIICHUE JIaBJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXJAY MapaMeTpamMu COCTOSIHMSI Tra3a B  HM30Ipoleccax,
AJIEKTPU3ALIUs TEJI, B3aUMOJICVCTBUE 3aPsII0B;

OTMHUCHIBATh MEXAaHUYECKOE JBUKEHHUE, HCIOJIb3YS (PU3MUeCKHue BEITUYUHBI:
KOOpAWHATA, NyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETUYEeCKasl YHEPTUsl, OTCHI[MAIbHAS YHEPrusi, MeXaHU4YecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OIHUCAHUHM TPABUIBLHO TPAKTOBATH
(bU3UYECKU CMBICI HCIOJIB3YEeMbIX BEIWUYMH, WX OOO3HAUCHUS U CIUHMIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIUUMHY C JAPYTHMU
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHHS,
UCTIONB3yad (U3MYECKUE BENWYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPrUsl XaOTHYECKOTO JBUIKEHHS MOJIEKYJI, CpEAHEKBaApaTHUHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHs TEIUIOBOTO JIBUTATENsS; MPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICH MCHOJIB3YEMbIX BEJIUYUH, WX
o0O3HAaueHUsI W EAWHUIIBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JITAHHYIO
(U3MUECKYIO0 BEIMUMHY C IPYTUMU BEIMYUHAM;

ONUCHIBATh U3YUECHHBIEC JIIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIeHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUMHBI: AJICKTPUUECKHUMN 3apsi,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTD OIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
Py ONMHUCAHWHM TIPABWIBHO TPAKTOBATh (DU3MUECKH CMBICI HCIOIb3YEMBIX
BEIIMYMH, WX OOO3HAYCHHUS W EIWHHIIBI, YKa3blBaTh (DOPMYJIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKONW HHEPruM, 3aKOH COXpPAaHEHUsS HMIYJIbCa,
MPUHIHUIT CYNEPINO3ULUHA CHUJ, MPUHUMUI PABHONPABUS HHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHUSI BEIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JBHXKEHUSI MOJIEKYII C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO0 3apsija, 3akoH KysoHa, mpu 3TOM pa3auyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAKECHHUE W YCJIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUSA MAIlUH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3iudaTh YCJIOBHS WX OE30MMAaCHOTO WCIOJB30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUI0 (HU3UYCCKUX SBICHUA U
MPOIIECCOB C HCIIOJIb30BAaHUEM IMPSMBIX M KOCBCHHBIX HW3MEPEHUH, TMPH 3TOM
dbopmynupoBaTh mpodiieMy/3ajadyy U TUINOTE3y Y4yeOHOTO  IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OO0OpYIOBaHUS, TPOBOJHWTH OIBIT WU
(GopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3NUYSCKUX BEIUYHH, TIPU
STOM BBIOMpATh ONTUMAJIBHBIA CIOCOO W3MEPEHUS WM HCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIY  (U3HYECKHMMH  BEIUYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GUKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYHMH B
BUJIE TAOJUIT U TpaMKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCJICI0BAHHMS,

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH HCCIEIOBAHUN B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3UYECKYIO MOJCHb, BBIICIATh (U3UUCCKUE BEIUYUHBI M (DOPMYIIHI,
HEOoOXOaUMBbIe JUIsl €€ pelieHusl, MPOBOANTh PAacu€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOT'0 3HAYeHUSI (PU3UUECKON BEIMYNHBI,

penaTh KaueCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEIIPOTHUBOPEUUBYIO
[IENIOYKY PACCYXICHHM C OMOpPOM HAa HM3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHU IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUSI yUeOHOW W HayYHO-TIOMYJISIpHOW MH(POpPMAIIUU, TTOJTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTYy4aeMyI0 HH(OPMAITHIO;

IPUBOUTH MMPUMEPHI BKIIAJa POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOW KU3HU
Ut obecriedeHuns: 6e30MacHOCTH TPU OOpaIIeHn: ¢ MPUOOpPaMu M TEXHUIECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbSI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAKOLIEHU Cpelie;

paboTaTh B Tpynme C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJIeKBAaTHO OLICHUBATH
BKJIQJI KQXJOT0 U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMaTpUBAEMOMN MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y OO YHAIOLIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpPUMEpax poJib U MecTO (Pu3NKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKOW NEATCIBHOCTH JIIOJACH, IEIOCTHOCTh M €IMHCTBO
bu3MYeCKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl MPUMEHEHUS] HU3YUYCHHBIX (U3UYECKUX MOJEICH:
TOYCUHBIN AIEKTPUUYCCKHUM 3apsil, JIyd CBETa, TOUCUHBINM UCTOYHUK CBETA, si/IepHas
MOJICJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO SApa MPpU PEIIeHUH (PU3UIECKUX
3azay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA U KBAHTOBOW (DU3UKH: JIEKTPUUECKasl TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JACHCTBHUS TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, SJIEKTPOMArHUTHAs MHAYKIUS, JACHCTBUE MAarHUTHOIO TIOJISI Ha
NPOBOAHUK C TOKOM U JBIKYIIMMCS 3apsj, SJEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHENTHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIIEHUE,
uHTepdepennus, audpakuds W TOJAApU3alMs CBETa, JHCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlICHNE, BOSHUKHOBEHHE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W HMCKYCCTBEHHas
PaauoOaKTUBHOCTH;

ONUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHUE,  AJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3M4YHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), HCIONB3Ys (PU3NYECKUE BEITUYHHBI:
ANEKTPUUYECKUI 3apsij, CHJa TOKA, DJEKTPUUYECKOE HAMNPSHKEHUE, DIICKTPUYECKOe
COTIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOJBIDKYINAs CHia, padoTa TOKa,
MHIYKIHMS MarHUTHOTO TMoJisA, cuia Ammepa, cuna JlopeHua, WHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO MOJEH, MepUuoJ W YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJie0aHWH, (OKYCHOE paCCTOSHUE W
ONTUYECKAasl CHJIa JIMH3bI, MPU ONHCAHUU NPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBICI HUCIOJb3YEMbIX BEJIHMYMH, HX OOO3HAUeHUSI W EIUHULBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SIBJIECHUS U MPOLECCHI, HCIOIb3Ys
(u3nueckre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUsl CBA3U
aTOMHBIX SIJI€p, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICIH
WCIIOJIB3YEMbIX BEJIUYUH, UX OOO3HAUCHHUS W EIUHUIILI, YKa3biBaThb (POPMYJIBI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (HU3NUECKON BETMUYNHBI,

aHANIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEIbHOIO U MapajieTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKkoH Jlxoyns—JleHma, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 pacnpoCTpPaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, YpaBHeHHE OWHIITeHa s doTodrddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHsS MAacCOBOI0 4HcCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpyu 3TOM pas3iinyaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE M YCJIOBHUS (TpaHUIBI, 00JaCTH)
IPUMEHUMOCTH;

OTpeeNITh HAIIPABJICHNE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTh M OIHUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO UCCIIENOBAaHUIO (U3UYECKUX SBICHUU U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU STOM
dbopmynupoBaTh mpodiieMy/3amadyy W THUNOTE3y Yy4eOHOTO  DKCIIEPHMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO OO0O0PYIO0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITh MPSMbIE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYWH, TPU
TOM BBIOUPATH ONTUMAJBHBIM CIOCOO M3MEPEHUS M HMCIOJIb30BATh HM3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C  HCIHOJb30BaHHEM
OpSMBIX HM3MEPEHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AeMaTh BHIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;

co0roaTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U MPOEKTHOM
NEATENIbHOCTU C HUCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U JIaDOPATOPHOIO
000pyT0BaHMS;

pemath pacu€THble 3aJa4yd C SBHO 3aJlaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOIb3Yys (U3UYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBLACIATh (PU3MUYECKHE BEIUYUHBI U (POPMYIIBI,
HEoOXonUMbIe ISl €€ pEelICHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAaUeHHs (PU3HUECKOU BEINYMHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXKICHUI C OMOpOM Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nUecKue sBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTUHU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TpeJICTaBICHUSl yueOHOM U Hay4YHO-TIOMYJISIpHON MHPOpMALUU, MOJTYYCHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyr0 HH(POPMAILIHIO;

OOBSACHATh MPUHIMUIBI JEHCTBUS MAallKMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX 0€30MACHOIO MCIIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MPU OOpaIleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUS 3/10pOBbsS M COONIOEHUS HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKpYXKarollleh cpene;

paboTaThb B TIpyHIe C BbHIIOJIHEHUEM pa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBaTh pPadOTy TpyNmbl, PALHUOHAIBHO pacCHpeleNiaTh O0O0S3aHHOCTU U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJICKBATHO OLICHUBATh
BKJIa/1 K&KJI0T'0 U3 YYaCTHUKOB TPYIIIbI B PEIICHUE PACCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM ugposbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®U3UKA U METOAbI HAYYHOI'O TIO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
VISHIA B METOZGL HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXATICHIDL B MEXaruie https://m.edsoo.ru/7f41bf72
Utoro no pazueny 18
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BEIIECTBA. 5 bubnuorexa [IOK
' @Da30BbIE NEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4.9JIEKTPOJAUHAMUKA

bubmmoreka [IOK
4.1 3 10
AleRIpoCTATIIA https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM u@poBbIie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.2JIEKTPOIUHAMUKA
11 MaruautHoe noje. DJIeKTpoMarHuTHast 11 1 3 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Paznen 3.0CHOBBI CIEIIUAJIBHOM TEOPMA OTHOCHUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro mno pazueny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

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

4.3

ATOMHOE PO

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

Hroro no pazneny

15

Pazpea 5.2JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DneMeHTbl aCTPOHOMHUU U acTPO(DU3UKHI 7 Et?riﬂ;l r(T)lTeGCIi(:)(I)_.[ :3/5 f41c97c
Hroro no pazneny 7
Paznen 6.0BOBLIAIOLIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig :3/I§f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE

Ne ara nuppoBbIe

Tema ypoka Konrpoabubie | IIpakTuyeckue o op
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE

padoThl padoTsbI
pecypchl

®u3nKa — HayKa O IPUPOJIE.

1 Hayunrie MGT(})H);LI HOSH;)HI/M 1 bubnmorexa LHOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb u Mecto pusuku B

9 (hopMuUPOBaHUHN COBPEMEHHOMN 1 bubnmuorexa [JOK
HAay4YHOM KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnmuorexa [JOK
nBrokeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MajieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOJHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 I[I]:I/I)KGHI/IC MaTepHaabHOM TOYKH 1O 1 bubmiorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH [ anuies. 1 bu6mmoreka [JOK



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

NHepuuanpHble CUCTEMBI OTCUETA.
IIepsbiii 3axkoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bubmmoreka [IOK

o CyNepHosHILiH Cit1. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HproTona nmst MaTepuaibHOW TOUKU

10 Tperun 3akon HetoToHa 1u1st bubnuorexa [JOK
MaTepHUaTbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTH. [lepBas kocmMudeckas bubmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmuotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHnt Tpenus.

13 Cuna cgnpomBnefy(}; ;[pn ,I[BI/I];KGHI/II/I bubmmorexa [TOK
TeNa B KHAKOCTH HIIH rase https://m.edsoo.ru/ff0c3f76
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. [lnevo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TeNa
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
Nmmynsc cuiibl. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBMKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEpruun

17 [loTreHunanbHas SHEPTHUsL. bu6mmoreka [JOK



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

[loTenumanpHast SHEPTUS YIIPYTO
ne(GopMHUPOBAHHOW TIPYKHUHBI.
[ToTrenumansHas SHEPrHs TeIa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa mo teme
«Kunematuka. JIlnHamMmuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

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

21

OcHOBHBIE MOJ0XKEHHS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABMKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPIBIX TEN

23

Macca MOJICKYII. KomunuectBo
BemiecTBa. IloctosHHAas ABoraz[po

24

Tennosoe paBHoBecue. TeMmneparypa
u e€ usMmepenue. lllkana remmneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHast TeMIeparypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPrUuun bubnuorexa [JOK
JBAKECHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTtopnast pabota
28 «MccnenoBanmne 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Tra3ay
29 H3omporiecchl B ueaabHOM ra3e U ux bu6mmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 criocoOnl e€ m3meHeHus. KomnuaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO U/1€aIbHOTO
raza
bubnuoreka [JOK
31 Buzet tennonepenasin https://m.edsoo.ru/ff0c5¢36
VY enpHas TENIOEMKOCTD BEILIECTBA.
32 K(I)[J'II/ILIGCTBO TEIUIOTHI IIPH B bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHbIN MpoIiece
33 IlepBrlii 3aKOH TEPMOJAMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaMm https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs nporeccoB B bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun geiicteus u K11 renosoit

bubmmoreka [IOK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KI1/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MosekyspHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabora o teme

39 «MonekynspHas pusnka. OCHOBBI brbmmorexa [OK

P ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTB BO3ayxa. HackIIeHHbIH bubmmorexa LIOK

yxa https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammueckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIoB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAIUTA3ALIHSL.

43 VaenpHasi TeoTa MJIaBJICHUS bubmmorexa [JOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHE TRILIOBOTO baea https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DNeKTPUIECKUU bubnmoreka [JOK

3apsn. I[Ba BUJA SJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOHUKH, TUBNEKTPUKHU U

46 MOJTYITPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsijia
B3aumoencrBue 3apsiioB. 3aKkoH
47 Kynona. ToqequI/I};neKTquGCKHH“ Bubnuorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsisk€HHOCTB 21EKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
AIEKTPpUYECKUX Toseu. JInnun https://m.edsoo.ru/ffOc6df2
HAINPSKEHHOCTH
PaboTa cuit aeKTpoCcTaTHYecKOro
49 MOJIL. HOTGHHI/I&J‘I?P&SHOCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U JUDTIEKTPUKH B
50 SHI)CKTPECTaTI/I‘I:([JKOM n(f)ne. bubmorexa HOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas IpOHULIAEMOCTb
. bu6mmoreka [JOK
>1 dnekrpocikocts. Korjencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEprus 3apsiKEHHOTo bubmotera [JOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGopaTtopHas pabdorta "M3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIo IpUHTepa.
DnexTpocTaTHUecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemiieHHE AIIEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma mis
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas pabota
«M3ydeHne cMemanHOro COSAMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-JIenua

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

58

3axon Oma ay1s1 TTOJTHOH (3aMKHYTOM )
anexktpuueckol nenu. Kopotkoe
3ambikanue. JlaboparopHas pabota
«3mepenue I/1C nctouHuka ToKa U
€ro BHYTPEHHETO CONPOTUBIICHUSD)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAJLIOB OT
Temreparypbl. CBEpXIpOBOAUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa AIIEKTPOHHBIX ITyYKOB

61

[TomynpoBoiHUKH, WX COOCTBEHHas U
pUMecHasi poBoaAUMOCTh. CBOUCTBA
p—n-nepexona. [TonynpoBoJHUKOBEIE
puOOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUECKUU TOK B pacTBOpax 1
paciiaBax 3J1€KTPOJIUTOB.

bubmuoreka [JOK

62 DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUUECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnuorexa [JOK
3eKTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PezepBubiit ypok. KonTposibHas 1 bubnuoreka [JOK
pabora no Teme "DneKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600matomui ypok 1 bubnuoreka [IOK
o remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Konrpoaprkie | Hpakririeckite i[:;:eﬂnﬂ :gg)a22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI U UX

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 bubmmoreka [IOK
Bexrop MarHuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHATHOM UHAYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 ToKOM. OnbIT Dpcrena. 1 bu6mmorexa [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuorexa [JOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO MOJIsI HA
MPOBOJHUK C TOKOM. Cuiia Ammepa.

4 Jlaboparopnas pabora 1 1 bubnunoreka [JOK
«UccaenoBanue nerucTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYILYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnunoreka [JOK
Cuna Jlopenna. PaboTa cumibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUS. [loTtok

6 BEKTOpa MarHUTHON MHIyKuuu. D/1C 1

HWHIAYKIHUU. 3aKkoH BHGKTpOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HUHIAYKIUW

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuayKkTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TTOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHnueckue ycTponcTsa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs 1I€Yb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMArHUTHAS WHITYKITHSD

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

11

KonTtponbHas padoTa mo teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHast UHTyKITHSDY

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KoJjebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIEOaHUH.
[IpeBpaienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTU M Macchl rpy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAriMTHBIMU KoJe0aHusIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUSA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux
KoJeOaHusx. BelHyXI€HHbBIE
MexaHn4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MepeMEeHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u notpedieHue
ANIEKTPUYECKOM SHEPTrUn

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa,
JIMHUH dJIEKTpoIepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPH
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
IEKTPOIHEPTHH B NOBCETHEBHOU
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBI3U U
24 TeneBuaeHus. Pazsurtue cpencts
cBs3U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM CpeJie. bubnuorexka [JOK
ToueuHsblit ICTOUYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus cera. [ToctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaje
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpaXKCHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTels MPEJIOMIIEHUS CTEKIIAa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue nzoOpakeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnenmoBanue CBOMCTB
M300paXCHUI B JIMH3AX)
Hucnepcus cBera. ClI0KHBIN COCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue nucnepcuu
CBETa»
33 NnuTtepdepenmus creta. Judpaxius bubnnorexa [JOK
ceeta. [ludpakumronnas pemerka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUSA UX O€30MMaCHOTO IPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJ1IacCu4ecKor Mexanuku. [loctynarsl bubmuorexa [JOK
CIICIMATIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIusl MOKOs
KonTponpHas padora «OnrTuka.
. bubmuorexa [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0
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®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 oto3ddekra. O A.T.
poros(exr TIRITE! https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexrTa. YpaBHeHne
42 BH‘HmTeI(f‘Ha )Inq;q)(bomaq)qr:ema brbmmorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbiTel [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
(dboTormeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO
45 Pemenue 3agau no reme «J€MEHTBI bu6mmoreka [JOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccessHUIO 0-4acTHIL bubmiorexa LOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaelb aToMa
bubnuoreka [JOK
47 I1 b
OCTyJIaTHl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}II'IIIG exoJie aTOMEIlH co HOql)"O OBHA bubmiorexa LIOK
p pexOA . g P https://m.edsoo.ru/ffOdOafa
SHEPruu Ha Apyroi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA YacTUll. BOJIHBI
. R bubmuorexa [JOK
49 ne bpounnsa. KopnyckynspHo-

BOJ'IHOBOI/IV,Z[yaJ'II/BM. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>XKACHHOC U3JIYYCHHC

50

OTKpbITHE PaTMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpexnenenuto cocraBa

PaAOAaKTUBHOI'O U3JIYYCHUSA

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, ramma-
n3inydeHus. Biusaaue
PaJIMOAaKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotomel. Ansda-pacna.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnan. ['aMma-uzinydeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepusie peakunu. SAnepHbId
peaktop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIACPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpamu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnameHTanbHble
B3auMoJeucTBUA. EquHCTBO
(bu3MuecKOU KapTHUHBI MUPa»

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3se€3nnoro nebda. Co3sesaus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHne. CoJIHEUHAsT cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CosHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
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57

3BE3/1bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOKICHUH U
spoJironuu COJIHIA U 3BE3]T

58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajiakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3psiBa.
PennkroBoe uznydyenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acTPOHOMUHT

61

KonTtponbHas paboTa « 37€MEHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yeJjioBeKa

63

O6o06maromuii ypok. Poss u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM Hay4HOU KapTUHE MUPA

64

O6o6maromuit ypok. Ponb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
MpEJCTaBICHUN 0 PpU3nuecKon
KapTUHE MHUpa




Ob6o6maromuii ypok. Mecto
¢u3nvecKoil KapTHHBI MHUpa B 00IIeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4yHBIX NPEACTABIECHUI O IPUPOJIE
66 PesepBHbIl ypok. MarautHoe noJe. 1
DneKTpOMarHUTHast UHIYKINS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHON TEOpHH 1
OTHOCUTENILHOCTH
Pesepnsrii ypok. KBanToBas ¢usmka.
bu6mmorexa [IOK
68 DeMeHTBl aCTPOHOMHH U 1
https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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