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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTelbHOW mporpammbl, npenacraBieHHbix B OI'OC
COO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMUUU MpenojaBanus yyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOrPAMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHO-HAYyYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHuH Ux (u3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb peallh3allui MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHbIMM YYE€OHbIMU TpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH M3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHEIE,
MeTanpeaAMETHbIE, IPpeAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o (pu3mnke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEMETHBIE PE3YJIbTATHI 110 TOJAaM 00yUYEeHMUS,;

e cojepkaHue yueOHoro npeamera «dusnkay no rogam o0yyeHHUs..

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
Ka4yecTBe yueOHOro IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3 YOI
JUIl €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, NOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckorr reorpadueri m actpoHomueil. Vcmonbp3oBaHME W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pPHAIOB C 3a/JaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3ydyenue (GuU3MKHM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaruuxcs, B (OpMUPOBAHME YMEHHMH MPUMEHATH
HAy4YHBII METOJI TO3HAHUS NIPU BBINOJHEHUU UMHU YUEOHBIX UCCIIETOBAaHUM.

B ocHOBYy Kypca ¢u3MKH 11 YPOBHS cpeaHero oOmero oOpa3oBaHUs
MOJIOXKEH pAX WOEH, KOTOpPhIE MOXHO pacCcMaTpuBaTh KaK MPUHIUIBL €ro
MIOCTPOEHHUSI.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KIIACCUYECKOM, TAK U COBPEMEHHON (DU3UKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (Gu3mku
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBIsiercs
dbopMHUpOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanmzanus mTpeArnosiaraeT MCHOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3nkn ¢ pa3BUTHEM OOIIecCTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMH TPOOJIEMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHUYCCKHX M TEXHOJIOTHYCCKUX TPHIOKCHHM
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
CONICp)KaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TEXHHMKH W TEXHOJOTHH, a TaKkKe OOCYXKICHHS
npoOJIeM palOHATHFHOTO MTPUPOIOTIONB30BaHUS U SKOJIOTHIECKON 0€30MMaCHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHus SBISOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTaBICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlax
OPUMEHUMOCTA TEOPHH, JJIi OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CHUCTeMHO-IeSITeIbHOCTHBIN TOX0J B Kypce (DU3UKU pPEean3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YJaroniuxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (HU3UKM — 3TO HCMOJB30BAaHHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB M J1a0OpaTOpHBIX pabdoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHMYECKUX
MpakTU4YecKux paboT. BrigeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS H  OICHKHU, OCYIIECTBISIETCS  YYaCTHHUKAMU
0o0pa30BaTeIbHOrO Ipollecca HCXOAd W3 OCOOEHHOCTEH IUIAHWPOBAaHUSA U
ocHamieHuss kabwHera Qusuku. Ilpm 3TOM obOecmeunBaeTcs  OBIAJCHUE
OOy4JaroMMMHCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpioe BHMUMaHWE yAeNsSeTCs PEIMICHUIO PAcCUYETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu 3TOM a1 pacdETHHIX 3a/1ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJIaHHON (HYU3UYECKOU MOJIEITBIO, TTO3BOJISIONINE MPUMEHSATh N3YICHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK M HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
0oOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOM MOAENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusimu  DPI'OC COO k wmaTepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Yy4eOHOro mpoiiecca 0a30BbIM ypOBEHb Kypca
bu3UKHM Ha YpPOBHE CPEeAHErO O0IIero o0pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMKJIA. B kaOwHeTe (U3WKU JIOJDKHO OBIThH
HeoOxoauMoe J1abopaTopHOe OOOpyJOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (GU3NKE YUCHUUYECKHX MPAKTHUYECKUX pabOT M JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (HOPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH M 00ECleurnBaeT IOCTaHOBKY
NEPEUNCICHHBIX B TMporpaMme 1O (U3UKE KIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUW W  MPOIECCOB, OMIUPUYCCKUX H
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHWE I YYEHUYECKUX TMPAKTHUYECKUX padboT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTtuyeckue KOMIUIEKTHI
7a60paTOPHOTO O0OPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX W IMGPOBBIX NMPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITU(PPOBBIX JabopaTopuil.

OCHOBHBIMH HEJISIMU U3y4YeHUs GU3UKH B 00IIeM 00pa30BaHUM SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHA OOYYAIONIUXCSA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE IMPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHne yMeHUW OOBSCHATH SBIEHUS C HCIOJIH30BAHUEM
dbu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

o (opmupoBanue mpencTaBIeHUN O ponu (UIMKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel oOecreunBaeTcs pelieHueM CISNyIONUX 3a7ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpPeaHEro o0IIero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nUeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, D3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH TOPUMEHATh TEOPETUUYECKUE 3HAHWUS IS
o0ObsicHEHUs (U3MYECKUX SBJICHUH B TMpPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3a7ad C $BHO 3a/JlaHHOM
¢uznuecko MoOAENbl0, 3alady, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIBHOE
co3gaHue (PU3NYECKON MOJIeNU, aJIeKBATHON YCIIOBUSAM 3a/1a4u;

e TMOHMMaHUE (U3UYECKUX OCHOB W TPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUA W TPOBEICHUS
bu3MUecKUX HKCIEPUMEHTOB, aHAJIM3a M HHTEPHpeTaluy HUHPOpPMAaIIHH,
OTIpeJIeNICHHs] JOCTOBEPHOCTH MOJIYYEHHOT'O PE3yNbTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yaco (2 yaca B HeJIeN0), B
11 ximacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMme 1o (QU3MKE IMepeyeHb J1abopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJOBaHHBIM, YYMTENIb JellaeT BHIOOD
NpOBEJICHUs JIA0OPATOPHBIX PAOOT U OMBITOB C YYETOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yUJaroITUuXCs.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT0 TO3HAHUS

®usuka — Hayka o npupozae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 3kcnepuMeHTa M TEOPUH B MPOLECCE MO3HAHUA IPUPOIBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
ITpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnHanoroBele W UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABMKeHHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéta. Tpaektopus.

[Tepemenienre, CKOpoCTh (CpeAHsisI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepUAIBHON TOYKHM, UX MPOEKIMU HA OCHU CHUCTEMbl KOOpJMHAT.
Ciio)xeHue nepeMenieHu 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJUHEHHOe IBrkKeHHe. I paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MNyTH W TEpeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHne. Y CKopeHre cBOOOTHOTO TaIeHHUS.

KpuBonuueitnoe  aBukeHue. [IBUKeHME  MarepualbHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u gactota oOpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuuecknue yCTpOWCTBA U IMPAKTUYECKOE MPHUMEHEHHE: CIHUIOMETD,
JIBU>)KEHUE CHAPSJ0B, LIEITHbIC U PEMEHHBIE IIEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUYKEHUS.

[IpeoGpazoBanre ABMHKEHUH C UCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue aBuKeHUs Tena, OPOIIEHHOTO MO/ YIJIOM K FOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOAHOIO MaeHUs.

HanpagneHnne ckopocTH npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, rabopamophsie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LEIBIO ONPEAEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHMS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxeHus Tena, OpOIeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

IIpuaiun  otHocutenbHOCTH  'anmmies.  Ilepsbii  3akoH  HprotoHa.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HbroTOHA /1J1s1 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro TtiroreHusa. Cuna Tsoxectu. llepBas Kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBMXKEHUU Tea B KUIKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpanaTeIbHOE JBUYKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOAIINITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepLIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3axkon Herotona.

Nsmepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAIIUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME Y MTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHUSI U CKOJIbKEHHSI.

VYcnoBus paBHOBeECHS TBEPIOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamoprusie pabomul

N3yuenue nBmxeHus: Opycka 1o HAaKJIOHHOM MIIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHoBOM o0pasile, OT ux aedopmariuu.

HUccnenoBanue ycioBHM paBHOBECHS TBEPAOTO Tela, HMEIOLIET0 OCh
BpalleHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

NmMnynbe MatepuanbHOW TOYKU (Teja), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuinbl U W3MEHEHHE HMITYJIbCa Teja. 3aKOH COXPAaHCHUS HUMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunernueckass sHeprusi mMarepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTUs YIpyro
neopMUpoBaHHONW  mpyxkuHbl.  [loTeHUManbHass JHEpPrus Tena  BOJU3U
NOBEPXHOCTH 3E€MJIH.

[loTeHnuanbHple W HEMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MECHCHHEM MEXaHUYECKOM JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHEHHS MEXaHUYECKOU SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBH)KECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexo1 MOTEHIIMATIBHOM SHEPTUU B KHHETHYECKYIO B OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yuyenue abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBA3M pabOTHI CUIIBI C U3MEHEHHUEM MEXaHMUYECKOW IHEPTrUu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJIMHAMHUKA

Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIECTBAa. MoOJeNnM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3mepbl MoJiekyi. KonunuectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopnens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpEHEM KUHETUYECKOW DJHEPrMHM TEIUIOBOTO JBWKEHUsA dacTtul rasa. [llkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH JlanbroHa. M30mponecchl B UICATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe MpeAcTaBI€HUE H30MPOLECCOB: H30TEpPMa, H30XO0pa,
n3o0bapa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE TMPUMEHECHHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbITel, J0Ka3bIBAIONIME JTUCKPETHOE CTPOCHHME BeliecTBa, ¢oTtorpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnpiTel 0 1UDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTFOCTPUPYIOIIAs TPUPOLY JABJICHHS T'a3a Ha CTEHKHU COCY/a.

OneITel, WUIIOCTPUPYIONIUE YPAaBHEHHUE COCTOSHMS HWIEAJbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsl

Ornpenenenue Maccbl BO3/JyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHIA
00BEMa KOMHATBI, TaBJIICHUS U TEMIIEPATypPhl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEK]y NTapaMEeTpaMH COCTOSIHUSL pa3peKeHHOT O
rasa.

Tema 2. Ocnosvt mepmoounHamuKu

TepMmonuHamuueckass cucTemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIUMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHs s
JHEpPrus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIydCHUE. Y JebHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIUIOTHI ITpU TeTuionepeaaye.

[lonsitue 00 ammabatHOoM miporecce. llepBblli 3aKOH TEPMOJMHAMHUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K HW3omporeccam. [ padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTHUMOCTh TpOIECCOB B TMPHUPOJIE.

TernmoBsle MamuHbl. [I[pUHIAIIBI TEMCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBHIX MammuHaX. KoaddumumenT mone3noro
nerictBus TerioBor MamuHbl. [ukn KapHo u ero kosdpduimeHT moie3Horo
JNEeNUCTBUS. DKOJIIOrHYECKHE MPOOIEeMbI TEIII03HEPTEeTUKHU.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTPEHHEW HSHEPrHM Tela MPU COBEPIICHUU PaOOTHI: BHUIET
npoOku u3 OYTBUIKM TMOJ JCHUCTBUEM CXKATOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTpAIHS).

N3meneHne BHYTpeHHEH dHEpruu (TeMIlepaTyphl) Tejla Mpy TeIionepeaaye.

OnpiT 1Mo aanabaTHOMY PpACHIMPEHHUIO BO3Ayxa (OMBIT € BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CrOPAHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnvle cocmoanus eewyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VMcnapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

Tsépnoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMmeHHble Marepuanbl. [lnaBienune u
KpUCTaITU3aIus. Y nefbHas Teriora rmiaBieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaslaHca.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS] COBPEMEHHBIX MATEPHUANIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenve npu NoHM>XKEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii akcnepumenm, rabopamopmusie pabomoi

N3Mepenne 0THOCUTENIBHOM BIAXKHOCTH BO3YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Ted. ODIJEeKTpU4ecKuil 3apsia. JlBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOOHUKHM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedyHbIN 3JIEKTPUYECKUN 3apsiil.
Dnektpuueckoe nojie. Hanpsk€HHOCTD anekTpudeckoro moist. [lpunnun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cun  anekrpoctratnueckoro  mons. llotenmuman.  Pa3HocThb
MOTEHIUANOB. [IpOBOAHUKM H AUAPAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJE.
JnsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTpPyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIUI IEUCTBUSA IJIEKTPOMETPA.

B3aumopelicTBue HadIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEJL.

[TpoBOITHUKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IUTACTUH, PACCTOSHUS MEXKAY HUMU U TUIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsl

N3mepenue 351eKTpoEMKOCTH KOHAEH CATOpA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUSA CYHIECTBOBAHUS DJIEKTPUUECKOrO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTKa IEIH.

DNEKTPUYECKOE CONMPOTHUBJICHUE. Y AEIbHOE CONPOTHUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COEMHEHUE ITPOBOJHUKOB.

PaGora osnextpuueckoro Toka. 3akoH J[koyns—Jlenma. MomHOCT
3JIEKTPUYECKOr 0 TOKA.

DNEKTpOJABWKYIAsl CUJIa U BHYTPEHHEE COMPOTHUBICHUE UCTOYHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO# ) 35iekTprudeckoi nenu. KopoTkoe 3ambikanue.

ONEKTpOHHAsl  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX MMYyYKOB.

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

DJIEKTPUYECKM TOK B pacTBOpax MW  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOLUALUSA. DIEKTPOIIHU3.



DIIEKTpUYECKUd TOK B Tra3zaxXx. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [lnazma.

TexHuueckre yCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: aMmIepMmerp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl ToKa U HAPsHKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS IWJIMHIPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM MOMEPEYHOr0 CEYeHHs U MaTepualia.

CwMmeliaHHOE cOeTMHEHUE MPOBOHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIleH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO JIEMEHTA U OIlEeHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3ydeHne cMEaHHOTO COEMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOABIKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
y4E€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTHUKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JWHEWHas (yHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCH KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

buonoecus: Mexannueckoe NBH)XEHUE B KUBOUM mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAaUYH, TEIJIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TEN, KUIKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO31yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIONB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpYrHe), ABUrareilb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIMUIbHUK, KOHJIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE€ HAHOMATEPUAIOB, H
HAHOTEXHOJIOTMH, AJIEKTPOCTAaTUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopsl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumMHas UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMojelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mosne. Bektop MarHuTHOW MHAYKUMHU. [IpuHIMI Ccyneprno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMW. KapThHa JMHUMA MarHUTHOU
UHIYKUIWHU MOJIS1 TIOCTOSTHHBIX MAarHUTOB.

MaruutHOe T1I0JIE NPOBOAHMKA C TOKOM. KapThHa JWMHHMA WHIYKIUU
MAarHuTHOTO MOJIA JIMHHOTO NPSIMOIO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb M HaIllpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBieHHE. J|BI>KEHUE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM MoJje. PaGoTa cuisl Jlopera.

SIBneHne BIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIKYIIAA CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHaykTHBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CHJIa
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHECHHUE: TOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJBUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE PTIEKTPOHHOTO ITyYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMM MarHUTHOTO ITOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM NHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTb DJIEKTPOABHKYIIEN CHIIBI MHIYKIMH OT CKOPOCTHM MU3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBneHre CaMOVHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJIL KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
[Mapmonnyeckue konebanus. Ilepuon, wacrtora, amrumtyaa u (asa koneOaHU.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBparienue sHeprun Mpyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYECKUMHU U
ANEKTPOMAarHUTHeIMH KoJieOanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KoyieO0aHUAX. BbIHYKIEHHbIE MEXaHMYECKHUE
Kosebanus. Pezonanc. BeiHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemennbiii  TOK. CUHYyCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIpPSKEHUS.

Tpauchopmatop. I[IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPHUECKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HMU.

TexHnueckne yCTPOMCTBA MW NPAKTUYECKOE IPUMEHEHHE: SICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JJMHUH AJIEKTPOIIEpeIay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojaeOaTeIbHON CUCTEMBI (TIPYKUHHBIN WU
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoieOaHuit.

HccnenoBanne CBOMCTB BIHYKIEHHBIX KOJIEOAHUIA.

HaGmtonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbBIE KOJIEOAHNU .

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocienoBaTeIbHOM COEIMHEHMHM pPE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJEHCATOpAa.

Mopenb TUHUH 3JEKTPOIepeaayn.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

HccnenoBanue 3aBUCUMOCTU MepUOAa MajiblX KoJeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanre mepeMEHHOro TOKa B IeNM U3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 601Hbl

MexaHudeckue BOJIHBI, ycioBus pacrnpoctpaHeHus. llepuoa. CxopocTh
pacnpocTpaHeHusi W JJIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
Nutepdepentus u nudpaxiys MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS M3ITYyYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTb IMEKTPOMATHUTHBIX BOJIH.

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

[TpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIULUHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOJAO0IbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u tupakiimu MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOM KOJIeOaHUiA.



HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
IpesioMJIeHUe, Noaspu3anus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. IIpsMosnHeiHOEe pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI oTpaxeHus cBeta. [locTpoeHue n300paxxeHUil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npeinomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHblii cocTaB 6enoro ceera. L[ger.

CobOuparome u pacceuBaromue JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHUEe W ONTHUYecKash cuia TOHKOW JuH3bL. [locTpoeHue u300pakeHU B
coOMparIMx U paccerBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIHYCHHE,
JaBaEMO€ JINH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. HWurepdepenmuss cBeta. KorepeHTHble MCTOYHHKH.
YcnoBuss HaOMOACHUS MAaKCUMYMOB M MHUHUMYMOB B UWHTEP(EPECHIIMOHHOM
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. dudpakuvoHHas peméTka. YcCIoBUE HaOMIOACHUS
[JIABHBIX ~MaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PeHIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMONIMHEWHOE pacIpOCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpudopsI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue crekTpa ¢ HOMOILBIO TPU3MBI.

[Tomy4enwue criekTpa ¢ TOMOIILI0 TUGPAKIIHOHHON PEIIETKH.

HaGntonenue nonsipusaiuu cBera.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomsi



N3mepenune nokazaresns NperoMIeHUs CTEKJIA.
HccnenoBanue cBOWCTB M300paKeHU B TUH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zpnesn 6. OcHOBBI crIeNMAIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHUKH. [Toctynater
CIIEHUAJIBHOW TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITEWHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
DHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTHULIBI.

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

Pa3nen 7. KBantoBas pusnka
Tema 1. Dnemenmul K6aHM0O60OI ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEpPrus
U UMIyJbC (POTOHA.
OtkpeiTue u uccnenoBanue ¢horodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

dotoaddexra. YpapHenue DiHmTeHa 11 doTodddexra. «KpacHas rpanuiay
dboTorddexra.

HaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpONCTBA W MPAKTUUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboToaTUnK, COJIHEUHAs 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETO GoTodrddekTa.

Cseronuos.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4aCTHIL.
[Inanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydyeHue u mnorionieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS JHEPrHUM Ha Npyroil. Bumbr
cniekTpoB. CIEKTp YpOBHEW 3HEPruu aToMa BOJIOPOJA.

BosnnoBbie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckyisipHO-BOTHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3ITy4YCHHUE.

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



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmronenue nTMHEeRYaThIX CIEKTPOB U3JIYUEHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomsi
HaGmronenue nuHevaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompexaeneHuro  cocraBa
paanoakTuBHOrO wu3nyudeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITydEHUS.
Bnusinue paioakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykimonnas mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe umncio sapa. M30tomnsl.
Anbda-pacnan. DNEKTpOHHBIK U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3NydeHue. 3aKOH PaAuOAKTUBHOTO pacnaja.
DHeprusi CBSI3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jedext macco siapa.
SnepHble peakuuu. JleneHne U CUHTES sI€Ep.
Anepnsiii peakrop. Tepmosinepubiii cunTes. [IpodiieMbl U TIEPCHIEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE aCIIEKThI AEPHON SHEPTreTUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
Mertonbl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.
dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrznyeckoit KapTUHBI MUpa.
TexHu4eckne yCTpOHCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: TIO3UMETP, KaMepa
Buiibcona, siaepHblif peakTop, aToMHas 6omMoa.
Jlemoncmpayuu
CuY€TynK HOHU3UPYIOLIUX YACTHL.
Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl
HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, SpKHUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ComHeuHass akTUBHOCTh. VicTtounuk sHeprum ConHila U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajabHbIA KIacc —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» [IJIs 3BE3]1 IJIaBHOM IMOCJIE0BATEILHOCTU. BHyTpeHHEE CTpOeHHE



3B€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHna u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxenue CoaHOa B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa00ma. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGmionenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNIeHuUs MOJOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31Ms1 CEeBEPHOro NMOJIyLIapHUs U IPKHUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, minaner, Mueunoro I[lyTu.

O6o0maromnee NOBTOPEeHNE

Ponb Qu3uku uW acTpOHOMHMM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM U 3TUYECKOH cepax AesiTeNbHOCTH YeJI0BeKa, poJib U MeCTO (DU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpMHpPOBAaHWMM TPEICTABICHUNA O (PU3NYECKON KapTHHE MHpaA, MECTO
¢bu3znueckoi KapTUHBI MHUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 Kitacce oCyIIecTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMM MAaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Medsicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHUEe CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M HMX NPOEKIMU HAa OCH KOOPAMHAT, CIO0KECHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIUH, TPU3HAKH MOJO00US TPEYrOJIHHUKOB,
oTpeeNieHHe MIOMAAN MIOCKUX GUryp u 06bEéMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKMBOW IpUpPOJE, KoseOaTeabHbIe
JNBH>KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBJICHHUS B )KUBOW NPUPOJE, NCHUCTBUE
paanranuy Ha )KUBBIE OPraHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OO0pa30BaHUSI KPUCTAUIMUECKON PEIIETKH, CIEKTPaIbHBIM
aHaJn3.



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

Texnonocusa: ITMHUAMA DJIEKTpOIlepenad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHASA I€4b, pajap, PaguONpUEMHUK, TEIEBHU30D,
anteHHa, teiaedoH, CBYU-meub, NMpOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
coJiHeYHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IHPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTHXKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0KHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMMUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIlECTBa, pacHIupeHue >KU3HEHHOTO
OTBITa W OTBITA JEATECILHOCTH B MPOIIECCE PeaIM3allid OCHOBHBIX HAIPaBIICHUIN
BOCITUTATEIILHON JIEITEIIbBHOCTH, B TOM YKCJIC B YaCTH:

1) rpaIaHCKOTro BOCIIUTAHUS

c(hOpMUPOBAHHOCTb IPAXKJAHCKONU MO3UIIUKM 00YyJArOIIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUUCKOTO OOIIECTBA;

OPUHIATHE  TPAAUIMOHHBIX  OOIIEYETOBEUYECKMX T'YMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpPECAX TPaXTAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHUE B3aUMOJIECTBOBATh C COLUATIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JE€ATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHXKEHUSIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NEATENbHOCTHA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIaJla B IOCTPOEHUE YCTONYMBOTO OyaylIero;

4) 3¢TeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIOYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpuUcyliero (U3nYecKon HayKe;



5) Tpy/10BOT0 BOCTIMTAHMSA:

MHTEPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOU NeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOO0Opa30BaHUIO B 00JIaCTH
(bU3UKHM Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKON KyJIbTYPhl, OCO3HaHHE TIJI00AIBHOIO
XapakTepa SKOJIOTHYeCKUX Ipooiem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIel YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBRA,;

pacHIMpeHre OMbITa JEeATebHOCTH JKOJOTMYECKON HalpaBiIeHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM MO (HUBHUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH Hay4YHOW JAesTeNbHOCTH, TOTOBHOCTH B TIpoOlEcce
u3ydeHus: (QU3UKU ~ OCYIIECTBIISITH  MPOCKTHYID U HCCIEI0BATEIIbCKYIO
NEeATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue aeicTBUA:
CaMOCTOSITeIbHO  (popMynmupoBaTh HM  aKTyaJU3UpOBaTh  IPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LENN ASATSIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATG  3aKOHOMEPHOCTM M TMPOTHUBOPEYMS B  PAaCCMATPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabarbiBaTh IUIAH penieHus MpoOJieMbl C YYETOM aHajau3a MMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JIEATEIIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B YCIOBUAX  PEajbHOIO,
BHPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPU PCIHICHUHN JKU3HCHHBIX HpO6J’ICM.
ba3oBbie HcCJIaea0BaTCIbCKUC HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU U METOJaMHU
bu3nUecKol HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-HUCCIIEIOBATENbCKON M MPOCKTHON ACSITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3UUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3INYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHUsS, €ro
MHTEpIpETalii, MPeOoOpPa3OBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX y4EOHBIX
CUTYallUgX, B TOM YHCJIE MPU CO3[JaHUU y4E€OHBIX TPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajaudy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI IS J0Ka3aTelbCTBa
CBOMX yTBEPKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa3oBaTEIBHON
JESITETLHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIUSIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3MKEe B MPAKTUYECKYIO 00JacTh
KHU3HEICITCTHHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, MTPEIaraTh OPUrMHAIbHbIE IOAXO/IbI U PELLICHUS;

CTaBUTb NPOOJIEMBI U 3a/1a4H, JIOIYCKAIOL1E aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ unopmanueii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALMKU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATH IOHUCK, AaHAJU3,
CUCTEMAaTU3alMI0 U WHTEPIpEeTaluio MH(OpPMAalUU pa3INYHbIX BUIOB U (OpM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(POPMALUH;

UCMOJb30BaTh  CPEACTBA  HMHMOPMAIIMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3alMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcOCOEpeKEeHUs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHUs B Pa3luyHBIX (opmaTtax c
yu€TOM Ha3zHa4eHHUsS MH(POPMAIUH U LIEJICBOM ayIUTOPUH, BEIOUpas ONTUMAIBHYIO
(dopMy npeacTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE JCHCTBUSA:
OCYLIECTBIISITh  OOIIEHWE Ha ypokax (QU3NKK U BO  BHE-YpOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud W  CMsr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHsS C HCIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

IIOHMMAaTh U KMCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JAEHCTBHI C y4€ToM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KOI'0 YJIEHA KOJUIEKTUBA,

IPUHUMATh  LEJIM  COBMECTHOM  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAUHUPOBATh JEUCTBUSA MO €€ JIOCTU)KCHHUIO: COCTAaBJIATh IUIAH JEUCTBUM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOW paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa W KaXJOr0 y4YaCTHMKAa KOMaHIbl B
001t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHMBATH WJAEHU C IO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalLUsIX, TPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YYeOHbIe el CTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO NEATEILHOCTh B 00JACTH
Gu3MKM W aCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATENIFHO COCTABJIATH IJIAH PEIICHHsS PAcu€THBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboThl C YYETOM UMEIOITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATTOYTCHUI;

JaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh PaMKHA y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIH,

JIenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JacTH
(Gu3HUKYU, TOCTOSTHHO MOBHITIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTELJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHON  pediekcnn KaKk  OCO3HAHUS
COBEpINAEMbIX JICUCTBHA ¥ MBICIUTENBHBIX TMPOIECCOB, WX PE3yJbTaTOB U
OCHOBaAHUI;



HCITOJIB30BaTh MPUEMBI peIIEKCHH I OIEHKH CHUTYyaIlid, BEIOOpa BEPHOTO
pEIICHHS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHAMATh MOTHBBI W apryMEHTBl JPYrHMX IIPH aHAINW3E pe3yIbTaTOB
TESATEITHPHOCTH;

NPUHUMATH ce0s, TOHUMAast CBOW HEJOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBl JPYTUX IMPH aHAJIU3E pPe3yIbTaTOB
NESATEITBHOCTH;

NPU3HABATh CBOE MIPABO M MIPABO JPYTUX HA OIINOKH.

B mpornecce qocTmKeHUs JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3MKe A YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroIIuXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAOIar afoIIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW SMOITMOHAILHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHME, CIIOCOOHOCTh aJalTUpPOBAThCS K
AMOIIMOHAILHBIM U3MEHEHHUSAM U MPOSIBISITE THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LIEeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATh €ro TPH OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH y O0YUAIOITUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TMPUMEpaxX Poib U MeCTO (U3NKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B TPAKTUYECKOM JEATECIBbHOCTH JIIOJICH;

YUHUTHIBATh TPAHUIIBl MNPUMEHEHHUS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MarepualibHasi TOYKa, HHEpIUalbHas cUCTeMa OTCuéTa, aOCOJIFOTHO TBEPIOE TEIIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnr PU3NUEeCcKuX 3a/1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh X HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSPHO-KMHETUUYECKOM TEOpUM CTPOCHMS BEIECTBA U
ANEKTPOJMHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIUMHEHHOE
JBIDKEHHE, CBOOOJHOE TaJICHHE TeJ, JBI)KCHUE IO OKPYKHOCTH, WHEpLHs,
B3auMojiericTBUE Tei, Auddy3us, OpOyHOBCKOE JABUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, HCIAPCHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTALIM3AIUs, KUICHHE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXJAY MapaMeTpaMu COCTOSIHUSI Ta3a B  M30Ipoleccax,
AJIEKTPU3aLUs TEJI, B3aUMO/JICHCTBUE 3aps/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3ys (Pu3nueckue BETUUHHBI:
KOOpAWHATA, NyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KUHETUYEeCKasi YHEPTUsi, MOTCHI[MATbHAS DHEPrUs, MEXaHUYeCKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TPH ONUCAHUM TPABUIBLHO TPAaKTOBAThH
(bU3UYECKU CMBICJ KCIOJIb3YEeMbIX BEIWYHH, WX OOO3HAUCHWUS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIJIOBBIC SIBJIICHHS,
UCTIONB3Yyad (U3MYECKUE BEIWYWHBI: JaBICHHE Tas3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKasl SHEPTUsl XaOTHYECKOTO JBHKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIIOTHl, BHYTPEHHSs H»HEprus, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; MpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIME JITAHHYIO
(GU3MUECKYI0 BEIMUMHY C IPYTUMHU BETUYHUHAM;

OMUCHIBATh U3YUECHHBIEC JIIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUYMHBI: AJICKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIE, HANPSXKEHHOCTD IMOJIS, MOTEHIHAN, Pa3HOCTh MMOTEHIIUAJIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIIOIb3YEMBIX
BEIIMYMH, WX OOO3HAYCHUS W EIUHHIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIMYUHY C APYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKUE TPOIECCHl U SBICHUSA, MCIOIB3YS (QU3UUIECKUE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUpHOTO Tarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKONW HHEPruH, 3aKOH COXPAaHEHUsS HMIYJIbCa,
MPUHIHUI CYNEPHO3ULUHA CHUJ, NPUHUMUI PABHONPABUS HWHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUSI BEIIECTBA, Tra30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW HEPruu TEIIOBOTO JBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOr0 3apsiia, 3akoH KynoHa, npu 3TOM pa3iinyath CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKECHHE W YCJIOBHS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIIBI JACHCTBHS MAIllMH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jndaTh YCIOBUS WX O€30MAaCHOTO HCIOJb30BAHHS B
MMOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCJICIOBAaHUIO (PU3WYCCKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh TmpodlieMy/3aqadyy U TUNOTE3y Yy4eOHOTro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOJHWTH OIBIT WU
(GOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W WCIOJIB30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEIITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIY  (U3MYECKMMHM  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B
BUIe TaOIUI] U TpaUKOB, JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMS;

coOrO/IaTh MpaBmiIa OE30MacHOTO TpyZAa MPH MPOBEICHUH UCCIICIOBAaHUHN B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1TaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJNIB3YA (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4u
BBIOMPATh (HU3UYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUMHBI M (HOPMYIIHI,
HEOOXOMUMBIE Il €€ pelIeHHs, TPOBOAUTH PAcCUYEThl U OIICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BETUUMHBI;

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBAThH JIOTHUYECKU HEIIPOTUBOPEUUBYIO
[ENOYKY PACCYXJACHHM C OMOpOol Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue SBICHUS;

UCIIONIb30BaTh ~ TPU  PEIIEHWH  Y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTHH /IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEJCTaBICHUS y4eOHOW M HAyYHO-TIOMYJISPHON HH(pOPMAIIUU, TTOTYYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAZAa POCCUUCKHUX H 3aPYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXAIOMIET0 MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOW >KU3HU
TSt o0ecredeHus: 6e30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPaMH U TEXHUYESCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TpYNNE C BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX PpOJEH,
IJIAHUPOBATh palbOTy TPYIIbI, palUOHATIBLHO pacHpeAeisaTh O00S3aHHOCTH W
IJIAHUPOBATh JICSITEIILHOCTh B HECTAHJIAPTHBIX CUTYaIlUsX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYAaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojb U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MUpA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOU NESITEIBHOCTH JIOJEH, I1EJIOCTHOCTh W €IUHCTBO
bu3YeCcKoN KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHUS] U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEUHBIN AIEKTPUUYCCKUM 3apsil, JIyd CBETa, TOUCYHBIM MCTOUYHHUK CBETA, sJICpHAsI
MOJICJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sipa MPU PEIIeHUU (HU3UIECKHUX
3azay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (MPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aUMOJICICTBUE
MAarHuTOB, SJIEKTPOMArHUTHAasi WHAYKUUs, JEWCTBHE MArHUTHOrO IIOJS HA
IPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsll, dJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepennus, audpakuus W TOJNApU3ALMS  CBETa, JUCHEPCHUsl CBETa,
dboToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBlIeHHE, BOZHUKHOBESHHE
JUHEWYaTOro CIEKTpa aTomMa BOJIOPOJa, €CTECTBEHHas U MCKYyCCTBEHHAs
Paauo0aKTUBHOCTD;

ONUCHIBATh W3YUYEHHBIE CBOWCTBA BELIECTBA (AIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IM4YHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HWCIONB3Ys (PU3NYECKUE BEITUYHHBI:
ANEKTPUYECKUI 3apsij, CHJa TOKa, 3JEKTPUUYECKOE HAMNpPSHKEHUE, DIICKTPUYECKOe
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, JEKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMoJisA, cuia Ammepa, cuia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO MOJEeH, MepUuoJ W 4YacToTa
KojeOannii B KoieOaTeIbHOM KOHTYpe, 3apsAl M Cuila TOKa B MpoOIecce
TapMOHUYECKUX JJICKTPOMArHUTHBIX KoJie0aHu#, (OKYCHOE pacCTOsHuE U
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHUU MPaBUIBLHO TPAKTOBATH (PU3HUECKUIN
CMBICI HUCIOJb3YEMbIX BEJIHMYMH, HX OOO3HAYeHUSI WM EIUHULBI, YKa3bIBaTh
dbopMynibl, CBA3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, HCIONb3Ys
(u3nyecKre BEIMYMHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI U
4acToTa CBETa, YHEPTUsl U UMITYJIbC (DOTOHA, IEPUOJT TIOTypaclaga, SHEPTUsl CBA3U
aTOMHBIX SiFIep, NPU OINUCAHWM TMPABWIBHO TPAKTOBAaTh (HU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OO0O3HAUCHHUS U CJAUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYUCIISITh 3HaUCHUE (HU3NUECKON BEITUUHUHBI,

aHAIM3UPOBATH (PU3NYECKHUE TMPOIECCHl U ABJICHUS, MCIOIb3Ys (HU3UUECKUE
3aKOHBI W MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEILHOIO U MapajuieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jkoyns—JleHla, 3aKOH 3JEKTPOMarHUTHOU
UHAYKIMH, 3aKOH MPSIMOJIMHEHHOT0 pacinpOCTpaHEHHUs! CBETAa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBEeTa, ypaBHeHHE ODWHIITeNHHa 1 porodddekra,
3aKOH COXPAHEHHSI HHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHHS
ANEKTPUUECKOTO 3apsia, 3aKOH COXPAHEHUs MacCOBOT'0 YHCIA, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Iph 3TOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAXKEHHE U YCIOBUS (TpaHHUIbl, 00JIACTH)
IPUMEHUMOCTH;

OTpeeNIATh HANIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHl MO HCCIENOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh MpodiieMy/3amadyy M TUINOTE3y Y4eOHOro  AKCIEPHMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAHUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMPATH ONTUMAIBHBIA CHOCOO M3MEPEHUS U HMCIOJIH30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH C HMCIOJb30BAaHUEM
OpSAMBIX HM3MEPEHWIl: MPU HSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
PE3yNbTATHl MOTYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BHIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEIECHUH HCCIEIOBAHHUI B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW U MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THble 3a7ayd C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCIOIb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJIn3a yCIOBUS 3a/1aud



BbIOMpATh (PU3NYECKYI0 MOJAEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonUMbIE ISl €€ pEelIeHUs, NPOBOAUTH PAcCUEThl U OLICHUBATh PEaTbHOCTb
MOJIYYEHHOT'0 3HAUeHUs (PU3NUYECKON BETUUNHBL;

pemaTh KaYeCTBEHHBIE 3a/1aUi: BBICTPAUBATH JIOTUYECKU HENTPOTHBOPEUMBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIIEHHH  Yy4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJOTUH AJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U MpeJCTaBIeHUs yueOHOW M Hay4YHO-TIONYJISPHON MH(pOpMalUU, MOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MPHUHIMUIBI JEHCTBUS MAallWH, MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCJIOBUS UX 0€30MaCHOTIO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

PUBOJUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KHU3HU
uist o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIleHUH ¢ MPUOOpaMU U TEXHUYECKHUMU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBbSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpPYKAIOILIEH cpele;

paboTaThb B TIpyHIE C BBHIIOJHEHUEM pA3IUYHBIX COLIMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPabOTy TIpyHIbl, PALUOHAIBHO PpaCHpenesaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX, aJ€KBATHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pELICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Kontpoabnsie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. DUBUKA U METOJbl HAYUHOI'O ITO3HAHU S
bu6mmoreka [{OK
11 ®u3KKa ¥ METOJIbl HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bF72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnmuoreka [JOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa LIOK

®da3oBbIe Mepexo bl

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

Paznen 4. JIEKTPOAUHAMMUKA

bu6moreka [IOK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2nekTpudeckuii TOK. Toku B 12 bubnuoreka [IOK
' Pa3INYHBIX CPENAx https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM udpoBbie
Ne i/ P Kontpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1. 3JIEKTPOAUHAMMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' UHIyKIIUS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSI U BOJIHBI
21 MexaHW4eCcKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Kose6anus https://m.edso00.ru/7f41c97¢
29 MexaHW4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [HIOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIUAJTBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcHOBBI crielIMAJIBHON TEOpUHU 4 1 bubnunoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6muoreka [JOK
4.1 i 6
IICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo0.ru/7f41c97c
4.2 Crpoenune 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/7f41c97¢c

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U acTPO(PU3UKU 7 Et?rij?/l;lr?:;(sig r(3/I§f41097c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l r%f:(;;ig r(3/I§f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nuppoBbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTsbI
pecypchl
®du3nKa — HayKa O MPUPOJE.
1 Hayunsie MGTZK bl HOSH;)HI/ISI 1 bubmorexa [TOK
v 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpa
Ponb 1 mecTo ¢usuku B
9 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuotexa [JOK
HAay4YHOUM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIbHOCTH JIOIEH
Mexannueckoe OBUKEHHUE.
OTHOCHUTENBHOCTh MEXaHNYSCKOTO bubmuorexa [JOK
3 1
nerokenus. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOIMHENHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUKEHUE.
7 JIBr>keHre MaTepralibHOM TOUKH 110 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun oTHOCUTENBLHOCTH [ anuiies. 1 bubmuoreka [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

NHepuuanpHbIe CUCTEMBI OTCYETA.
IlepBbiit 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunnun

bu6mmoreka [IOK

9 CYIIEPIIO3UIINY CUI. BTOpO# 3aKkoH
yrep H p . https://m.edsoo.ru/ff0c3be8
HproTona nst MmaTepraibHONM TOUKH
Tperuii 3akoH HeroToHa 1151 bu6moteka [IOK

10
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsokecTd. IlepBas kocMHuuecKast bubmmorexa IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenns. Ko>dbdbunnuent tpenus.

13 Cuna cin OTI/IBJIefI/(};)I pu ,I[BI/DP;(GHI/II/I bubmorexa LIOK

P P https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH HIIU rasze
[TocrymarensHOE U BpaIlaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeJa. bu6mmoreka [JOK
Mowment cuibl. Inedo cuibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [IOK
WMiynbsc cuiipl. 3aKOH COXpaHEHHUs https://m.edsoo.ru/ff0c43d6
uMmIynasca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas sHeprus MmaTepuanbHON bubnuorexa [IOK
Touku. Teopema 06 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KHUHETHYECKOI SHEPT UM

17 [loTreHuunanpHas SHEPTHUsL. bubmuoreka [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
neGopMUpPOBaHHON TPYKHUHBI.
[ToTrenumansHas SHEPTHs TeNa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHHUsI MEXaHUYECKON
SHEPTHUU

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

19

JlabopaTtopHnast pabota
«MccnemoBanue cBsi3U pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSKEHUS
PE3MHOBOTO JKT'yTa

20

KonTtponbHas paboTa o teme
«Kunematuka. JIlnnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-
KMHETUYECKOH Teopuu. bpoyHoBCcKkoe
nsuxenue. uddysus

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

22

XapakTtep ABMKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, JKUIAKOCTEN
U TBEPBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABoraz[po

24

Tennosoe paBHOBecue. TeMieparypa
u e€ usMmepenue. lllkana remmeparyp



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

Lenbcus

Wneanpusii raz B MKT. OcHoBHOE

bu6moreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHas TeMIiepaTypa Kak Mepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JIBUKECHHSI MOJIEKYJI. Y pDaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

29 H3omporiecchl B UI€aIbHOM Ta3e U Ux bu6moreka [{OK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CUCTEMBI U

30 crioco0Onl e€ m3MeHeHus. KomuecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UJEAbHOTO
raza

bubmuorexa [JOK

31 Byt Temonepe iz https://m.edsoo.ru/ff0c5c36
VYaenvHas TEIIOEMKOCTD BEIIECTBA.

32 KonunuecTBo TennoTel npu bubmiorexa LIOK

https://m.edsoo.ru/ff0c5c36

Teruionepenade. AnuadaTHbINA poIece

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuorexa [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs mpo1ieccoB B bubmuoreka [JOK



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. Bropoii 3akoH
TCPMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230

[Tpunnun geiicteus u KIIJ[ remioBoi

bu6moreka [IOK

3 MAaIllMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KIT/{

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o06matomuii ypok «MomnekymsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme

39 «MounekynspHas puzuka. OCHOBBI bubamorexa [IOK

YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubmuorexa [JOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTENbHAS

41 BJI&YKHOCTH BO31yxa. HachImeHHbIi bubmmorexa [IOK

AYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnuoreka [IOK
CBOMCTB KpuCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEeHHbIE MaTepHAIIbI
[1naBneHue U KpUCTAUIU3AIIHSL.

43 VenpHas TenaoTa MaBJICHUS bubamorexa TIOK

g ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6nmuoreka [JOK
44 b 0
PABHCHHE TCIIOBOTO baea https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aius Tei. DNeKTPUIECKUI bubnunoreka [IOK

3apsn. I[Ba BHJaA 3JICKTPUUICCKHUX

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
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3apsI0B

[IpoBOAHUKH, TUATEKTPUKU U

bu6mmoreka [{OK

46 IMOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsia
BsaumonetictBue 3apsiioB. 3aK0OH
47 Kynona. Toueunsrit I;J'IGK HNYECKUU bubmmorexa ITOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpssk€HHOCTB 21EKTPUYIECKOTO
48 noJia. [IpuHIun cynepno3unuu bubnuorexa [JOK
AIEKTpUYECKUX noseu. JInauu https://m.edsoo.ru/ffOc6df2
HANPsKEHHOCTH
PaboTa cun a1eKTpoCcTaTHIeCcKOro
49 noJis. [lorennuan. Passocts bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
IIpoBOAHUKY U QUDIIEKTPUKHU B
50 3.]'IpeKT OCTaTUYECKOM nopne bubmmorexa ITOK
p ' https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoémkocTs. KoHnencaro
p 8 p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIOCKOTO
52 KOHEHCATOPA. DHEPrus 3apsHKEHHOTO bubmorexa HOK
8 pa. p P https://m.edsoo.ru/ffoc72c0
KOHJICHCAaTopa
53 JlaGopaTtopHas padora "M3mepenue
EKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT AENCTBUSA U TPUMEHEHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyiHOTro IpuHTepa.
DnexTpocTaTH4ecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE AMEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma it
ydacTka Henu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOHUKOB. JIaboparopHas padota
«M3ydeHnune cMEIanHOTO COCTUNHEHUS
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH ANMEKTPHIECKOTO
Toka. 3akoH Jxoyns-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 117151 TOJTHOM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenue DJIC nucroununka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

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

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COTPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTb

60

ONEKTpUUYECKUI TOK B BAKyyMe.
CBolicTBa 37IEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
npuMecHast IpoBoIuMocTh. CBoiicTBa
p—n-nepexoxa. [lonynpoBoAHUKOBBIE
puOOpHI

bu6muoreka [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

DNEeKTpUUYECKUH TOK B pacTBOpax U
paciiaBax 3JI€KTPOJIUTOB.

bubmuorexa [JOK

62 1
DNEKTPOTUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUM TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuna TeXHUKu https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa o teme
«Qnekrpocratuka. [locTossHHBIN bubnuoreka [IOK

66 . 1
3JIEKTpUYECKUU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 Pe3epBublil ypok. KonTposibHas 1 bubnuoreka [IOK
paborta no Teme "DNeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
PesepBHbiit ypok. O6001matonuii ypok bubnuoreka [IOK

68 1
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoka Beero Kontpoabnsie | IlpakTuueckue i[:;:eﬂnﬂ :)Igg)al;znl;:;eenbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bu6moteka [IOK
Bexktop MaruutHOM HHAYKIWU. JInHUN https://m.edsoo.ru/ff0c9778
MAarHATHON MHIYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Opcrena. 1 bubnuoreka [IOK
B3anmopeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas padota «3ydeHue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO TOJIA HA
MPOBOJIHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopaTopHas pa6(3Ta 1 1 bubnuoreka [IOK
«HccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYILYIOCS 3apsSDKEHHYIO YaCTHUILY. 1 bubnuorexa [IOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekrpoMarHuTHas HHAyKUus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuK. D/1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU



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 WHIAYKIOHUW>

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

NHayKTUBHOCTB. SIBIICHHE
camouHaykuuu. JJ]C caMOMHIYKIH.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

bu6moteka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs I1€Yb

10

O6o0matromuii ypok «MarautHoe
noJie. DJIeKTPOMarHuTHAs WHIYKITHS

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

11

KonTtponbHas paboTa o teme
«MarautHo€ HoJIeE.
DNeKTpOMAarHuTHasT WHIYKITHS

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

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIH.
[IpeBpaienue sHepruu

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

13

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

14

Konebarenbublit KoHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAriuTHBIMU KoJae0aHUsIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA OHCPTUHU B HACATIbBHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o 3aTyXarmux
KoJeOaHusx. BolHyXIeHHbBIE
MeXxaHW4JecKHe Koyiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JefcTByIolIee 3HAaUeHHE CUIIBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpouszBoacTo,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOoHCTBO U MPAKTUUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 2JIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIEKTPOIHEPT UH.
KynpTypa ncnonpzoBanus
JIEKTPOIHEPIHH B TOBCEAHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. Cxopoctb

bubmuorexa [JOK

21
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsbie U IPOOJILHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubnuorexa [JOK
3ByKa. BricoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHuTHBIE BOJIHBI, UX
23 CBO¥CTBa 1 cKOpocTh. [1Ikaa bubamorexa [IOK
p ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pa3Butue cpescTs
cBs3U. Pagnosiokamus
o5 KonTponbnas paborta «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJHOPOJIHOM CpeJie. bubmuorexa [JOK
ToueuHsblit ICTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Ortpaxenue cBera. 3aKOHbI
27 otpakeHus cera. [locTpoenue Bubmuorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHMil B MJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpaxeHue. [IpenenbHelii bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTPAKEHUS
29 JlaGopatopHas pabota «M3mepenue bubnuorexa [IOK
IIOKa3aTels IPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenue n3o6pakeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nH3e. Popmysa TOHKOM JIMH3BI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnemoBanue CBOMCTB
M300paXeHUI B IMH3AX)»
Hucnepcus cBera. ClIoKHBIN COCTaB
32 6enoro cseta. L{Ber. JlabopaTopHas
pabora «Habntonenue nucnepcun
CBETa»
Nnrtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakimonnas penérka https://m.edsoo.ru/ff0ced22
[TorepeqHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuueckne MpuOOPHI U yCTPOICTBA U
yCIIOBHUSA UX O€30MaCHOTO MPUMEHEHUS
I'panu1el TPUMEHUMOCTH
36 KJIacCM4ecKo MexaHuku. [locTynaTel bubnuoreka [IOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHne BpeMEHH U COKpallleHUE Bubmorexa OK
P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOMN
38 ‘IaCTI:/H_ILI CB$I3Ly Macfbl C DHeprueu u bubmnorexa ITOK
' P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas pabora «Onrtuka.
. bubmuorexa [JOK
39 OcCHOBBI CIENIMATILHON TEOPUU

OTHOCHUTCIIBbHOCTH»

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

bubmuorexa [JOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
HOIHMOTEKA
41 .0 A.T.
(porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHHE
42 9171HHIT€§H& )Jn(ls)[(b@moa(l)(;@)ema bubmorexa TIOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbrTse I1. H.
43 JlebeneBa. XuMmueckoe IefcTBHE bubmorexa [HOK
ACBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
MPaKTUYECKOE MPUMCHCHHE:
44
(dboTormeMeHT, HOTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemienne 3agau o treme «J€MEHTHI bubmuorexa [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna no paccesHuo o-4yacTu bubmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToma
bubmuorexa [JOK
47 I1 b
OCTYIIaThl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exone aTOMEIlH co H(;l;o OBHA bubmnorexa ITOK
p pEXOA . g P https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Jpyroil. Buasl ciekTpos
BoanoBrle cBolicTBa yacTui. BoaHbl
. R bubmuorexa [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJlInu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JIYUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpeneneHuo cocraBa
PaIMOaKTUBHOTO U3JTYYCHUS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3iny4yeHus. BiousHue
PaJIMOAKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. ['amma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U HYKIIOHOB B sIIIPE.
Snepubie peakuuu. AaepHbii
peaktop. [IpoGieMbl, MepCIIeKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
perucTpayy 1eMEeHTapHBIX YaCTHII.
Kpyrasiit cton «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3nuecKoi KapTUHBI MUPay

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

55

Bun 38é3nnoro Heda. Co3sesnus,
SIPKUE 3BE3bl, NIAHETHI, UX BUAUMOE
nBmkeHue. CoJIHEUHas cucTeMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounnk sneprun CosHIA U 3BE37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/IbI, NX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. COBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U
sBosronnu CoJiHIIA U 3BE3]T

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNanaktuke. ['anmaktukn. Y€pHbie
JIBIPBI B I7Jpax rajiakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyyenue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl acTPOHOMUHT

61

KonTtponbHas paboTta « 37€MEHThI
ACTPOHOMHUHU U acCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax AesATeIHbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Posb u mecto
(U3UKU U ACTPOHOMUH B
COBPEMEHHOM HAy4HOU KapTHUHE MHUPA

64

O6o6maromuit ypox. Poib
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHU o Hpu3ndecKoit
KapTUHE MHUpa




Oo6o6maromuit ypox. Mecto
(bu3nvecKoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTABICHUIN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noJe. 1
DneKTpOMarHUTHast UHIYKIINS
PesepBubIil ypok. Ontrka. OCHOBBI
67 CTEUANBHON TEOPHH 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYHEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Cotckuit H.H. non
penakmueit [lapdentreBoit H.A., AkurionepHoe o6iiectBo «M3aaTenbCcTBO
«IIpocsewenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Hapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkuirionepHoe o6iectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://m.edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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