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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OONIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOHM 0Opa3zoBaTelnbHON mporpamMmmbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMUUU MpenojaBanus ydeOHoro npenmera «®dusmka» B 00pazoBaTeNbHbIX
OpraHu3anusaXx Poccuiickon denepanuu, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHOHAYyYHO! KapTHHBl Mupa oOywatomuxcs 10-11 xmaccoB npu
oOydeHnH UX ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeTr TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pean3aluu MEXMIPEIMETHBIX
CBs3ell (U3UMKM C eCTECTBEHHOHAyYHbIMU Y4YEOHBIMU mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH M3y4eHHs] (DU3MKH HAa YPOBHE CpPEHEro 0OIero
oOpa3oBaHus, TUIAHUPYEMbIe PE3yJbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (hu3MKe BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 10 TOJaM 00yUYEeHMS,;

e cojepkaHue yueOHoro npeamera «duszukay» mno rogam oOyueHusl.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
Ka4ecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM mupe. [lIkonpHbIN Kype GU3UKH — CHCTEMOOOPA3YIOIIHMA
JUIl €CTECTBEHHOHAYYHbBIX yUEOHBIX IPEIMETOB, IOCKOIBKY (hU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueil. lcmonbp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTMH B cQepe DHHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
W3ydyeHne (uU3MKHM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (popMHpOBaHHE YMEHHUI NPUMEHSTH
HAy4YHBII METO]I TO3HAHUS IPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIIET0BaHUN.

B ocHOBYy kypca (usmku I ypOBHS CpPEIHETO O0O0IIero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPhIE MOXKHO pacCMaTpuBaTh KaK MPHUHIMIBL €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIAaCCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBMU C HEH MaTepuan Kypca (U3HKHU
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBsercs
dbopMHUpOBaHUE TIPEACTABICHHA O CTPYKTYPHBIX YPOBHSIX MaTCPHUH, BEIICCTBE W
noJie.

Hoes eymanumapuzayuu. EE peanmszanus mTpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢usnkn Cc pa3BUTHEM OOIIECTBAa, a TaKkKe C  MHPOBO33PCHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHUIOKECHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TMOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX OKOJIOTUYECKUM TIpobjIeMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKHW W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npobJIeM palmoHATBFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (DU3MKM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus SBISOTCS (pusmueckue Teopuu (hopMHpOBaHUE MPEICTaBICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHHUSAX O TMPUPOAE, TpaHHIAX
OPUMEHUMOCTA TEOPUM, JUIsI ONUCAHUA E€CTECTBEHHOHAYYHBIX SIBICHUN W
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3UKU pean3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid JKCIEPUMEHTAIBHOU AESITEIILHOCTH O00Yy4YaloIIUXCsl.
Jlns  6a3oBoro ypoBHS Kypca (HU3UKH — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCICPUMEHTOB U JIaOOpaTOpHBIX pabdoT,
KOTOpBIC B MporpamMme 1o (usnke oObeIMHEHBI B OOIIUH CIMCOK YYCHHYECKUX
MpakTU4YecKux padoT. BeiaeneHne B yka3aHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS ¥  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO Ipoliecca HUCXOAS M3 OCOOCHHOCTEH IUIAaHMPOBAHUS H
ocHamieHuss kabwHera ¢Qusuku. Ilpu dTOoM obOecmeunBaeTCs  OBIIAJEHUE
OOy4JaroMMMHCS yYMEHHUSIMU MPOBOJUTH KOCBEHHBIC W3MEPCHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH K TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpiioe BHUMaHWE yAeNAETCS PEHICHUIO PACUETHBIX M KaYECTBEHHBIX
3amad. [Ipu 3TOM myis pacd€THBIX 3a/7a4 MPHOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEITBIO, O3BOJISIONINE MPUMEHSATh N3yYCHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK W HWHTETPUPYS 3HAHHS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY oOeclieueHnio ydeOHOoro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bY3UKH Ha YPOBHE CPEeAHErO O0IIero o0pa3oBaHus JTOHKEH U3Y4aThCsl B YCIOBHUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHOHAYYHOTO IHKJIA. B kaOuHETe (PU3NKU JTOKHO OBITH
HeoOxoauMoe JlabopaTopHOoe OOOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpamMme 1o (GU3NKE YYCHHYECKHX MPAKTHUYECKUX pabOT M JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
NPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH H  00ECIIeYHMBaeT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIOUYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  HW3Y4aeMbIX  SBJICHUW W  MPOIECCOB, OMIUPHUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe 000OpyIOBaHUE IS YUYCHMYECKHX MPAKTHYECKUX padoT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtuyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH HEJISIMU U3Y4YeHUS (GU3UKH B 00IIeM 00pa30BaHUU SIBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUA OOYYAIONIUXCSA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yibTaTa HU3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanne ymeHUN OOBSCHATH SBJICHHUS C HCIOJB30BaHUEM
(bu3HUeCKNX 3HAHUM W HAYIHBIX JIOKA3aTEIHCTB;

e (opmupoBanue mpencTaBiICHUN O ponu (PUMKH IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CISHyIONX 3a7ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHEero o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUM 00 o01mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (U3MKY, D3JEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMeHUH TPUMEHATH TEOPETUYECKHUE 3HAHUS s
OOBsICHEHHUS (PU3NYECKUX SBJICHUW B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3aJad C SBHO 3a/JlaHHOM
¢uznueckoil MoOJENbl0, 3aJady, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKOW MOJENH, aleKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHMX OCHOB M TPUHIUIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TJIAHUPOBAHMUS U TIPOBEJICHUS
(Gu3MUeCcKUX HKCIEPUMEHTOB, aHAIM3a W MHTEepIpeTanuu HWHGOpMAaINH,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiibTaTa;

e CO3[IaHUE YCIIOBUMU IIJISi Pa3BUTHUSI YMEHHI MPOEKTHO-KUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHB) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yaco (2 yaca B HefleN0), B
11 knacce — 68 yacoB (2 yaca B HEACIHIO).

[Ipennaraemspiii B mporpamMme 1o (U3MKE TMEepeueHb JTa0opaTOPHBIX U
NPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYaTbHBIX
0COOCHHOCTEH 00yUJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupoze. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 53KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M TpoleccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHHIBl TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU JEATEIBHOCTH JIOJICH.

Jlemoncmpayuu

AHanoroBele M UU(PPOBbIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienre, CKOpoOCTh (CpeAHsIsI CKOPOCTh, MIHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTepUAIBLHON TOYKHM, HUX MPOCKIMH HAa OCH CHUCTEMbI KOOpJWHAT.
Ciio)keHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHoe majzeHue. Y CKopeHue cBOOOTHOTO TaeHHUs.

KpuBonunentnoe  paBumkeHue. JIBHoKEHHE  MaTEpUAIBHOM  TOYKM IO
OKPY>KHOCTH C TTOCTOSHHOMU IT0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOEe YCKOPEHHE.

TexHuuecknue yCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBU>KEHUE CHAPSJIOB, LICNIHBIE U PEMEHHBIE IEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCITOJIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyenne HEpaBHOMEPHOTO ABHMXKEHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapuKa B BI3KOW HKHUJIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun  otHocutensHocTH  ['amunes. Ilepsbii  3akoH  HeroTtoHna.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOUKHU. TpeTuii 3akoH HbroTOHA 1J1s1 MaTepraibHbIX TOUYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoibxkeHus, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIEHUA MPU IBHX)KECHUU TEJa B dKUJAKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO oOcH BpauieHud. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIINIHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3axkon Herorona.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopmManuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHHSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBrxeHUs: Opycka Mo HaKJIOHHOM MJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepuanibHOW TOYKU (Tena), CUCTEMbl MAaTepPHUAIbHBIX TOYEK.
NMnynbe cunbl ¥ U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXpaHEHUsS HMIYJbca.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTUs yIpyro
nedhopMupoBaHHONW  mpyKuHbl.  [loTeHImanpbHas dHEpruss Tena  BOJIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIMAIbHBIE  CHIIBIL. CBsi3b  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MUCTOJIET, JBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEHIMATIPHOM SHEPTUH B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUUYECKOW DHEPruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl MoJiekyi. KonumdectBo BeniectBa. [loctossHaas ABoraspo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mogens  wupeanpbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHeW KWHETMYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dactull rasa. [llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

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

OneITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HWJEaJbHOIO TIasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEXKAY IMAPaMETPAMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MACAaNbHOrO  Tra3a.  Buael  Temionepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. llepBwili 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akoHa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIE.

TermoBele  MammHbl.  [IpuHIUOBL ~ OEWCTBHST  TEIJIOBBIX — MAIIMH.
[IpeoOpa3oBanus HSHEpPruM B TEIUIOBBIX MammHaX. Koaddumumert mone3Horo
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdduiumeHT mone3Horo
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEeMbl TEIIOIHEPTEeTUKH.



TexHuueckue yCTpPOMCTBA MW TMPAKTUYECKOE TPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOrO0 BO3JAyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALUSA).

N3meneHne BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tella Mpu Teruionepeiaye.

OnpiT 1Mo ananabaTHOMY pPAaCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHMS, PEAaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HachllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmeHHble Matepuanbl. [liaBieHue wu
KpUCTaITU3anus. Y nenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErIoBOro 0anaHca.

TexHudyeckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie padbomuvl

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBOJHUMKHM, OUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsnoB. 3akoH KynmoHa. TodyeuHbl 3IEKTPUYECKUN 3apsil.
Onektpuueckoe noje. Hanpskx€HHOCTh anekTpudyeckoro mojst. [Ipunmun



CYIIEpHO3ULMU JJIEKTPUYECKUX MOJIeH. JIMHUM HanpsyKEHHOCTH DJIEKTPUUYECKOTO
TOJISL.

Pabora cunm  snekrpoctratnueckoro  mons.  [loreHuman.  PasHocTh
MOTEHIUAN0B. [IpOBOOHUKM © AUANEKTPUKH B DIIEKTPOCTATUYECKOM  IOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJIEHCATOoPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONnprOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B AIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMPNEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IJJACTUH, PACCTOSHUS MEXAY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [IocTOsSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, apalIEIbHOE, CMELIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora nsnextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABMKYIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akoH OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

DONEKTpOHHAsl  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIHU3.



DJIEKTpUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckne yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAT, WMCTOYHUKU TOKA, OJJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKyYMHBIA JTUO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYIIPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUSL.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABIXKYyIIEeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoli paspsa ¥ MPOBOJAUMOCTE BO3AYXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOABMKYIIEH CUIIbl MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCymecTBISETCS C
y4E€TOM COJIEpKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIUMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMBbl ypaBHEHWH, JuHEWHas (yHKIIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHbI TEIUIONEpE/Iaud, TEIIOBOE PaBHOBECUE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPJIBIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, J3JIEKTPOIMTHYECKAS AUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HMCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpEHHUsT B TEXHUKE, MOJAIIWIHWKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATElb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHHU
MIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIEKTPOOCBETUTENbHbIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUS

[ToctossHHble ~ MarHuThl.  B3aumopjelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop wmarHuTtHOW wuHAYKUMU. [IpuHIUMN cynepno3uiuu
MAarHuTHBIX MoJiel. JIuHuM MarHuTHOM WHAYKIUU. KapThHa TWHWUNA MarHUTHOM
UHIYKLIWHU [0JS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOe T1I0JI€E NPOBOAHMKA C TOKOM. KapThHa JWMHHMA WHIYKIUU
MAarHUTHOTO MOJI JIMHHOTO MIPSIMOIO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOkoM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HaIlpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHoM mosie. PaGota cuiibl JlopeHiia.

SIBneHne BJIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIIAA CUJIa HWHIYKIUH. 3aKOH SJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYLIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CHJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnyecknue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIOpeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb DJEKTPOABHKYIIEN CUIIbl MHAYKIIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHU

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
Napmonnyeckue konebanus. Ilepuon, wactora, amruMTyna U ¢asza KojaeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMU KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BbIHYXIEHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeIHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHMUs.

Ilepemennbiii  TOK. CUHyCOMAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAUEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHIECCKOM
SHEPIruM. DKOJIOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AeKkTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HM.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne nmapameTrpoB KojeOaTeIbHONW CHUCTEMBbI (IPY>KUHHBIA HIIH
MaTeMaTUYeCKUN MasTHHK).



HaGmronenue 3aTyxaronmx KojaeOaHui.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa U HAIPSKEHUS] OT BPEMEHH) ISl
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogens IMHUY 3JIEKTPOIIepeIayun.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUIl rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAazHUmMHbLE 80JIHbL

MexaHudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. llepuon. CxopocTb
pacnpocTpaHeHusi W JJuHa BOJHBL. [lomepeuHble W MPOJOJBHBIE BOJHBI.
WNuTtepdepentus u nudpakius MEXaHUMYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUSl U3IIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTtpomaruutHoil BoaHe. CBoiCcTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUe, ToJispu3anus, Judpakuus,
unTepdepennns. CKOpocTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEbl.

TexHudyecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMUIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U NMPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiuny MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habmronenue cBs3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U
4acTOTOM KOJIeOaHUiA.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUE, Modaspu3anus, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
ogHOopoaHou cpene. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
TIJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIFOTHBIN TTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroj MOJHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus ceeta. CiioxHBIN cocTaB O6eoro cBeta. [[Ber.

ColOuparomue # paccewBarolmiue JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosiHUE W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue u300pakeHUi B
COOMpAOIINX U paccerBaromux JMH3ax. DopMysa TOHKON JIUH3BI. Y BEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurtepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKH.
VYcnoBus HaOMOAEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemeéTka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TMIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpOWCTBA M IMPAKTHUYECKOE NPHUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMTHKA, MTU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U NPEIIOMIICHUE CBETA.
OnTudeckue mpudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcnu cBera.

[TonyueHnue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cIeNMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. IToctynarel
CIIEUAIBHOW TEOPUU OTHOCHUTEIBHOCTHA: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BAaKyyM€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHHUE BPEMEHU U COKpALIECHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HqaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pa3nen 7. KBanToBas ¢pusznka
Tema 1. Inemenmol K6aHMOGOU ONMUKU
®otonbl. ®opmymna [Inanka cBsi3u sHeprun GOTOHA C €T0 YaCTOTON. DHEPTHs
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI
dotoaddexra. YpaBHenue OiHmTelHa s Gotodrddekra. «KpacHas rpaHuna»

doTorddexra.

JlaBnienue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETO GoTodrddekTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
[Inanerapnas ™mognenbs aroma. Ilocrymarel bopa. U3nyueHwe u morniouieHue
GbOoTOHOB mpW mepexojie aToMa C OJHOTO YpPOBHS JHEPTrUW HA ApPyrou. Bumsl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bomusl ne bpoiis. KopnyckynsipHo-BOITHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompexpeneHuro  cocraBa
paanoakTuBHOro wu3nydenus. CpoiictBa anbda-, Oera-, TramMma-U3ITydEHUS.
Brnusinue paioakTUBHOCTH HA KUBbBIE OPraHU3MBI.

OtkpeiTHE TpoTOHA WM HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JlydeHue. 3aKOH PaAuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jledext macchl sipa.

SnepHble peakuuu. /leneHue u cUHTE3 Aa€P.

Anepnsiii peakrop. TepMosinepubiii cunTe3. [IpodiieMbl U EPCTIEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUYECKHUE ACIIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne yCTpOHCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: TO3UMETp, Kamepa
BuinibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIIHUX YaCTHLL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BUTHUS acTpoHOMUU. [IpuKkiiaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3pmHoro neba. Co3Be3ausi, sSpKue 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCIBLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM IMOCIIeI0BaTEIbHOCTH. BHyTpeHHEEe cTpoeHHe



3BE31. COBpEMEHHBIEC MPEJACTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CosHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPHI B A1pax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

MacmiraOnas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnbie mpobiieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCTOJb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUM JJIsI OTpe/IeNICHUsI TIOJIOKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be31Us1 CEBEPHOTO MONYIIApHUs U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlyasl, minaner, Maeunoro I[lyTu.

O6o0maromnee NoBTOPEeHNE

Poner ¢usukm u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHMYECKOH,
COITMAIBHOM M 3TUYECKOU cdepax MeaTeIbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOU KapTHUHE MHPA, pOJb PU3HUECKON Teopuun
B (GOpMHpPOBAaHUU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckoi KapTHUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kkjacce ocCyliecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3C€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Medsicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPECHHE.

Mamemamuka: pelieHHEe CHCTEMBI yPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMU HAa OCU KOOPAMHAT, CJIOXEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA TIO0OWS TPEYroJbHUKOB,
OTIpeJIeNICHHE TUTOA N TUIOCKUX (huryp u 00bEMa Tel.

buonoeus: »snekTpuveckue SIBICHUS B KUBOM MpUpOJE, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJNINYECKAs: CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUNIMUECKON PEMIETKHU, CIEKTPAIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DIEKTpONEpPENAd, TEHEPATOpP IIEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLIWOHHAA II€Yb, pajap, PaguONpPUEMHUK, TEIEBU30D,
anteHHa, teiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3ybTAaThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0KHBI
OoTpakaTb T'OTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOUW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUH, COOTBETCTBYIOIIHX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaaaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTD IPaKAAHCKOU MO3UIIMH 00YUYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUATILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHUCJE B
NESATENBHOCTA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOU NeATeNIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAaHUE TIJI00aIBLHOTO
XapakTepa SKOJOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 QUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHHs  (PU3MKM  OCYIIECTBISATH  MPOCKTHYID M HCCIEI0BATENIbCKYIO
NEeATENbHOCTh NHNBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBATh W aKTyaIM3HpPOBaTh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh IENU JICATEeIHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PacCMAaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATH PUCKH TTOCIIEICTBUI IEITEIbHOCTH;
KOOPJMHUPOBATh W  BBHIMOJNHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJILHOTO 1 KOMOWHHUPOBAHHOTO B3aWMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/bCcKue A1elCTBUA:
BJIQ/ICTh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMH MMOHATHSIMHA U METOJIaMU
bu3nUecKol HayKu;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOESKTHOW AESATENbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3HUECKOTO COACP)KaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHKCJIE MPU CO3JaHUU Y4EOHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3WpPOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ peIICHHs, HAaXOAUTh apryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh NMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAJIM3UPOBATh TIOJY4YCHHBIE B XOJIE€ PEIICHUs 3aJauyd  Pe3yibTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyNIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa30BaTEIbHON
AESITeILHOCTH, B TOM YHCJIC TIPU U3YUYECHUHN (PUUKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALMU (PU3NYECKOTO COAEPIKAaHUS U3
MUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIATH IOMCK, aHAJIU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (GOpM
IpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpeACcTBa  MHPOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHs, TMpaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (M3MUECKOTO COJEpKaHUS B Pa3IuUHBIX (popmarax c
yu€TOM Ha3zHaueHUsS MHPOPMAIUH U LIETICBOW ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
dopmy npecTaBICHNUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiiCTBUS:
OCYLIECTBIIATh OOLIEHWE Ha Yypokax (U3UKM U BO  BHE-YPOUHOM
NEATENbHOCTH;



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

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pEHHUA C HCIIOIB30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX AEUCTBHM C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEIATEIBbHOCTH, OpPraHu30BBIBATH U
KOOPAWMHUPOBATh JEUCTBUSA MO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JIEUCTBUH,
pacupenensiTh poiM € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOETO BKJIAJAa M KaXJOTO0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WAECU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEbHOCTh B 00JIACTH
(GuU3MKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJILHO COCTABJISITh IJIAH PEIICHHUS PacYETHBIX W Ka4eCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh paMKHA y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a jS11(8:1% K

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JIacTH
(GU3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOW  pediekcuu KaKk  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHUI;



MCITOJIB30BaTh MPHUEMBI pe(ICKCHH IS OIEHKH CUTYaIldd, BEIOOpA BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH W CBOCBPEMECHHO NMPHHUMATh PEIICHHS MO0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIW3e pPe3yIbTaToB
TESATEITBHOCTH;

NPUHUMATH ce0s, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIM3€ pPe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JPYTUX HA OMIUOKH.

B mporecce qOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON Cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh aJalnTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K TOCTIKEHUIO LENH U
ycrexy, ONTUMHU3M, HWHUIHUATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
IpYTUX, YYUTBIBATH €r0 TPU OCYIIECTBICHWU OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHUIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSIBIISATh HUHTEPEC U pa3perniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy obyuenuss B 10 kJjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KAapTUHBl MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIBHOCTH JIOJIEM;

YUHUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YYEHHBIX (U3MYECKUX MOJENEH:
MartepualibHasl TOYKa, MHEepIUalbHAasl CUCTEMA OTCUETA, aOCOIOTHO TBEPIIOE TEIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEH, TOYCUHBIN
ANEKTPUYECKUI 3aps]l PU pelieHur HPU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3MUECKUE SIBJICHUS (MPOIECChl) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSAMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TAaJIeHHE TeJ, JBM)XEHUE IO OKPYKHOCTH, WHEpIIHS,
B3auMojielicTBUE Tend, U dy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3alMs, KHUIICHUE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JTABJIICHUS ra3a MPpU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXAY TNapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALIUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3ys (Pu3nueckue BETUYHHBI:
KOOpAWHATA, NyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJia,
UMITYyJIbC TeJa, KMHETUYEeCKasi YHEPTUsl, MOTCHI[MATbHAS DHEPrus, MEXaHUYecKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TPH ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYECKU CMBICI HCIOJIB3YEeMbIX BEIWUYMH, WX OOO3HAUCHUS U CIUHMIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJIIMYHUHY C JAPYTUMU
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHUS,
UCTIONB3yad (U3MYECKUE BEIWYUHBI: JaBiCHHE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKasi SHEPrUsl XaOTHYECKOTO JBUIKEHHS MOJIEKYJI, CPEAHEKBaApaTHUHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHS TEIJIOBOTO JBUTATENsl; MpPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICI MCHOJIB3YEMbIX BEJIUYUH, WX
o0O3HAaueHUs] W EAWHUIIBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JTAHHYIO
(Gu3MUECKYI0 BEJIMUMHY C IPYTUMU BETUIMHAM;

OMUCHIBATh U3YUECHHBIE JIEKTPUUYECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUHMHBI: DJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONMHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI; YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIMUUHY C APYTUMH BEJIMUYNHAMU;

aHANMM3UPOBATH (PUBUUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUNBIL: 3aKOH BceMupHOTO TsiroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHUYECKOW »HHEPruM, 3aKOH COXPAHEHHsS HMIIYJbCa,
MPUHLHUI CYNEPHO3ULIUA CHUJ, MPUHUUI PABHONPABUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHUID CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KUHETUYECKOW PHEPIrUM TEIUIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pas3iinyarh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIHI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIIBI JEWCTBHS MAIllMH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuvaTh YCJIOBHsS MX O€30MMaCHOTO HCIOJIb30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTHI TI0 HCCIICIOBAHHMIO (PU3WYSCKHUX SIBICHUN U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHH, IMPU ITOM
dbopmynupoBaTh MmpobOsiemMy/3alady W TUIOTE3y Y4eOHOro  HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOAHWTH OIBIT WU
(GopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPEHUS (PU3HUCCKUX BEITUYHH, TTPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHpPOBATh PE3yJbTAThl IMOJYYCHHOW 3aBUCHMOCTH (PU3NYECKHX BEIMYUH B
BUJIE TAOJIUIT U TpaMKOB, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMS;

coOro/IaTh TpaBuiIa OE30MacHOTO TpyJa MPH MPOBEICHUHN HCCIICIOBAaHUN B
pamMKax ydeOHOTO OKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEICKOW U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BBIOMPATh (DU3NYECKYI0 MOJCNb, BBIICIATh (U3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE NIl €€ pelleHHs, TPOBOAUTH PACUYEThl U OICHUBATh PEaJbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPAUBAThH JIOTUUECKH HEMIPOTUBOPEUUBYIO
[IEMOYKY PACCYXJACHHM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABICHUSI Y4eOHON M HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MMPUMEPHI BKIAJa POCCUUCKHUX H 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHW U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 1O (U3MKE B TIOBCETHEBHOW KU3HU
TSt o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYESCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B Tpynme C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OIEHUBATh
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIEMEI.

K konmy obOyuenuss B 11 kJiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojb U MecTo (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU NESITEIBHOCTH JIOJEH, IEJIOCTHOCTh W €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS] U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYCUHBIN AICKTPUUYCCKUM 3apsi, JIyd CBETa, TOUCUHBINM UCTOYHUK CBETA, si/IepHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO sijpa MNpU perieHud (HU3NIECKHUX
3azay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (PUBMKU: DJIEKTPUUECKAs] MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE IEWCTBHS TOKa, B3aMMOJIECHCTBUE
MAarHuTOB, JJIECKTPOMArHUTHAasi WHAYKUWS, JEWCTBHE MArHUTHOrO IIOJS HA
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMarHUTHbIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJMSpU3ALMS  CBETa, JUCHEPCHUs] CBETa,
doToanekTpuueckuii 3pdext (pororddekT), cBeTOBOE aBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aTomMa BOJIOPOJa, €CTECTBEHHas M MCKYyCCTBEHHAs
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  Pa3IW4YHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKHE BEITUUUHBI:
AIEKTPUUYECKUI 3apsil, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJABIDKYINAs CHiia, paboTa TOKa,
MHIYKIHMS MarHUTHOrO mMojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEpUoJ U YacToTa
KojeOannii B KoseOaTeIbHOM KOHTYpe, 3apsAl M Cuila TOKa B MpOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoyieOaHuM, (OKYCHOE pacCTOSHUE W
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHUU MPaBUIBHO TPAKTOBATH (PU3HUECKUIL
CMBIC HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SIBJIEHUS W MPOLECCHI, HCIOIb3Ys
(u3nyueckre BEIMYUHBI: 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 OOO3HAUCHHS W EIWHUIILI, YKa3biBaThb (POPMYIIBI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYHUHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHANIM3UPOBATH (PU3UYECKUE TIPOLIECCHl U SIBJICHUS, UCIOJIb3YSd (PU3NUYECKHE
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI TOCJIE0BATEIbHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHia, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOr0 pacinpoCTpaHEHHs] CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa st doTodrddexra,
3aKOH COXPAHEHHSI HHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHMUS
AIEKTPUUECKOT0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOTO 4YHcia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAKEHHE U YCIOBUS (TpaHHULbl, 00JIACTH)
IPUMEHUMOCTH;

OTpeeNTh HAIIPABJICHHE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJI IPOBOJHUKA
C TOKOM, cujibl Amniepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/1aBA€MOE€ IUIOCKUM 3epKalioM,
TOHKOM JIMH30M;

BBITMIOJHATh DKCHEPUMEHTHI IO UCCIIENOBAHUI0 (DU3UYECKUX SBICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU STOM
dbopmynupoBaTh MpolOiiemMy/3amady W THIOTE3y Yy4eOHOro  DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO OO0O0PYIO0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBbIE U3MEPEHUST (PU3UUECKUX BEIIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 W3MEPEHUS M HCIOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTrPEITHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHWil: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pPE3yNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYHMH B BHJE TAOIUI] U
rpaduKoB, AenaTh BEIBOMBI IO pe3yIbTaTaM HCCIIECIOBAHNUS,

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUN HCCIETOBAHHUI B
paMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeIOBAaTENIbCKOW W MPOEKTHOM
NEATEIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1A0OPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THble 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOIb3Yys (U3UYECKHE 3aKOHBI M IPUHLIUIBI, HA OCHOBE aHAJIU3a YCIOBHUS 33a/1auu



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3HUECKHE BEIMYMHBI U (HOPMYIIHI,
HEoOXonUMbIe NJisi €€ pelieHHs, MPOBOJUTh PAacUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pemaTh KaYeCTBEHHBIE 3a/1aUi: BBICTPAUBATh JIOTHYECKU HETPOTHBOPEUUBYIO
LEMOYKY pPACCYXIACHUI C OMOpoil Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3a/Jady  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALINU
U TpeJICTaBICHUsI y4eOHOM M HAYYHO-TIOMYJIApHON MHGOpPMALMH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBAThH MOJY4aeMyl0 HHPOPMALIHIO;

OOBSACHATh MPUHUUIBI JEUCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MaCHOIO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHWE MPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3/10pPOBbSl U COOJIIOJIEHUS HOPM SKOJIOIMUECKOI0
MIOBEJICHUS B OKPY’Kalollel cpefie;

paboTaTh B TIpyHIE€ C BBIIOJIHEHUEM pa3jIMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TIpyHIbl, PALUOHAIBHO PpaCHpeNeisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHUBATh
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB T'PYIIIIBI B PEIIEHNE pacCMaTpPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. DU3UKA U METO/Ibl HAYUHOI'O TIO3HAHMUSA
bu6mmorexa [IOK
11 ®u3KKa ¥ METOJIbl HAYYHOT'O TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHUS B MEXaHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubnuorexa [IOK

®da3oBbIe epexoabl

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



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

Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bubmmoreka [IOK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IIUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne n/n P Konrpoabublie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMMUKA
11 MarnuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKue 1 AIEKTPOMarHUTHbIE 9 1 bubnuorexa [JOK
' Kose6anus https://m.edso00.ru/7f41c97¢
29 MexaHn4ecKue 1 3IEKTPOMarHUTHbIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OCHOBBI crIelIMAIBHOW TEOPUU 4 1 bubnnorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1ca7c
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
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

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

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMUU U aCTPO(UZUKHI 7 Et?riﬂ;l r(T)lTeecIi(:)(I)_.[ r(als f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBILAIOUIEE IIOBTOPEHUE

6.1 O6o01raroriee MOBTOPEHHE 4 l:tlfrfsnlpll r%f:c;;ig :3/I§f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®u3nka — Hayka o npupoje. Hayunsie 1 bubnnorexa [JOK
METO/Ibl TO3HAHUS OKPYKAIOIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MmecTo ¢pu3uku B hopMHUpOBaHUHT
2 COBpPEMECHHOM Ea HOM K(E I;I/IHS MHpa, B 1 bubmorera [JOK
p . i p Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETLHOCTH JIFOICH
Mexannueckoe JBrxeHrne. OTHOCUTEIbHOCTh
3 MeXaHnyecKoro Asmwxenud. I[lepemernenne 1 bubnmorexa LOK
- P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHE
4 PaBHOMEpPHOE TTPAMOJIMHEHHOE JBUKEHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NTPAMOJIMHEIHOE bubnuorexa [JOK
5 1
JIIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE MajieHne. Y cKopeHue 1 bubnnoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe nBuxenue. [[prxenue 1 bubmuoreka [JOK
MaTePHUAILHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuHuun otHOcUTENBbHOCTH [ anumnes.
8 I/Iie HI/IaJ'ILHLIe cucteMbl oTcueTa. [lepBbIit 1 bubmorexa HOK
P F P https://m.edsoo.ru/ff0c3be8
3akoH HrroTOHA
9 Macca tena. Cuia. [TpuHuun cynepno3unyu 1 bubnuorexa [IOK

cui. Bropoit 3akoH HerotoHa 11t

https://m.edsoo.ru/ff0c3be8



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

MaTepPUaAIbHON TOUKH

10 Tperunii 3akoH HproTOHA 1J11 MaTepuanbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEMHUPHOTO TsaroTeHus. Cuia bubnuorexa [JOK
TshKecTu. [lepBasg KocMHuUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent tpenus. Cuna
13 COHpOTII)/IBJ'IeHI/ISI HI;ll)/I(b)IBI/I)KeHI/ITI/Ip Tena B Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU Ta3e
[TocTynarenpHoe U BpaliaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPAOTO Tella. MOMEHT CHJTBI. bubnmuorexa [JOK
[Inedo cunel. ¥YcnoBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYeK. IMITysbC criibl. 3aKOH bubnuorexa [JOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mouHocTh cuitbl. Kunernyeckas
16 SHEPTHs MaTepualbHON ToukH. Teopema 00 bubmmorexa [TOK
% https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEPTUr
[ToTenmmanpHas sueprus. [loTeHnmansHas
17 SHEprus ynpyro neopMupoOBaHHOM bubnunoreka [JOK
npyKuHbL. [loTeHManbHas 3HEprus Tenna https://m.edsoo.ru/ff0c461a
BOJIN3M OBEPXHOCTH 3eMJITH
[loTeHuManbHbIE U HENOTEHIIMATBHBIE CUJIBL. BuGmiorexa LIOK
18 CBs3b pabOTHI HEMTOTEHIMATIBLHBIX CHJI C

H3MEHEHHEM MEXaHNIECKOMN OHCPTHUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUH

19

JlabopaTtopHnast pabota «VccrienoBanue cBI3u
paboThI CHITBI C H3MECHECHHEM MEXaHHIECKON
DHEPIUU Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO KI'yTa

20

KonTponbnas padota o reme «Kunemaruka.
JluHamuka. 3aKOHbI COXPAaHEHHUS B
MEXaHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETHUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moeny CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEIl

23

Macca monekyi. KonndecTBo BemiecTna.
[Toctosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

WUneanpusrii raz B MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AbGcoutoTHas TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKOM SHEPIUU IBUKEHUS MOJIEKYI.
VYpasaenune Menaeneesa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. I'a30BbIC 3aKOHBI

28

JlaboparopHas pabota «HccnenoBanue
3aBUCHUMOCTH MEXK]y TapaMeTpamMmu
COCTOSIHUS Pa3peKEHHOT0 ra3a»



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

H3omporiecchl B HI€aIbHOM ra3e U ux

bubmuoreka [JOK

29
rpaduueckoe mpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOJMHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonunuectBo Tennotel u padota. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs 0JTHOATOMHOTO HICATBHOTO ra3a
bubmmoreka [IOK
31 B
WKL TeonIepenatn https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTH BEILIECTBA.
bu6mmoreka [IOK
32 KonmyecTBo TEIIIOTHI ITpH TeTIonepeaye.
. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN TpoIecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnnorexa [JOK
MPUMEHEHHE K U30IPOIECCaM https://m.edsoo.ru/ff0c5efc
Heo6patumocTh mporieccoB B MpUpo/Iie. bubnuorexa [JOK
34 N
BTopoii 3aKk0OH TepMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreusa u K11 rennoBoit bubnuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapuo u ero KITJ1
37 DKOJIOTHYECKHE MPOOIEMBI TEIIOIHEPTECTHKH
38 Ob6o06maromuit ypok «MonekynspHast bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora no teme
39 «MonexkynspHas ¢puzuka. OCHOBBI Bubmiorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCoI0THAs U OTHOCUTEIbHAS BIIAXKHOCTh bu6mmoreka [JOK

BO3ayxa. HacslleHHbIN nlap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIHS CBOWCTB

bubmuoreka [JOK

42
KpuctaiuioB. JKuaKue KpuCTauIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAIIbI
43 [InaBnenue n kpucraumsanus. Y aejbHast bubnuorexa [JOK
teruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
44 v 0
PABHEHHE TeIoBOro banatca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tel. DIEKTPUISCKUN 3apsi/l. bubnuorexa [JOK
JIBa BH1a SNEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[TpoBOaHMKH, TUITEKTPUKH U
46 an HOBO HI/JIIKI/I 3a1<(l))H COXpaHEHUs bubmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsiia
47 B3aumoperictue 3apsanoB. 3akoH Kynona. bubnuorexa [JOK
ToueuHbIil SIEKTPUIECKUN 3Pl https://m.edsoo.ru/ffOc6ces
Hanpsk€HHOCTB 37EKTPUUECKOTO TOJIS.
48 ITpuHIAI CYIIEPIIO3UIINH SIEKTPHUIECKIX Brbmioreka LJOK
P N yHep . P https://m.edsoo.ru/ffOc6df2
nosiel. JIuHum HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOTro MOoJIsl. bubnuorexa [JOK
ITorennuman. PasHoCTh IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 9J'IpeKT i[)CTaTI/I‘IeI([:KOM l'IOl:J)'Ie bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAEMOCTh
N bubmuoreka [JOK
51 C) .K
JICKIPOSMKOCT. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JIaGopatopHnas pabota "M3mepenue
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3NEKTPOEMKOCTH KOHAeHcaTopa"

54

[TpuHIMI IEHCTBUS ¥ TPUMEHEHUE
KOHJEHCAaTOPOB, KONMMPOBAIBLHOIO anmnapara,
CTPYHHOTO MPUHTEpA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE YICKTPOTIPHOOPOB

55

DNeKTpUYeCKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsbxenue. ConpoTusienue. 3aKoH
Oma 1 yJacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOHUKOB.
JlabopaTtopHnas pabota «M3ydeHue
CMEIIAaHHOTO COEIMHEHHSI PE3UCTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCITH. KOpOTKOC 3aMbIKaHUCE.

JlaGopaTtopHnas padora «M3mepenne 3/C
WCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS

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

59

DNeKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METaJJIOB OT TeMIIepaTyphI.
CBepxXnpoBOIUMOCTh

60

OneKTpuuecKuil TOK B BakyyMme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonmympoBOAHUKH, UX COOCTBEHHAS U
MpUMECHast MPOBOAMMOCTb. CBoiicTBA Pp—N-

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

nepexoia. [lomynpoBoTHIKOBBIE TPHOOPHI

DneKTpUUYECKUi TOK B pacTBOpax U

62 pacIuiaBax 3JeKTPOJIUTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHIECKAs TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.

. . bubnuorexa [JOK
63 CaMOCTOSATETBHBINA M HECAaMOCTOSTEIILHBII 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DNEeKTpUYECKUE MPUOOPHI M YCTPOUCTBA U UX
64 1| aKTqucxoe 1} I/I:MeHIe)HI/Ie };_[TI;BI/IJ'Ia 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MacCHOCTH
. bubnuorexa [JOK
65 0606 6) 1
ODIIATOMIMH YPOT (SNEKTPOIHHAMMID https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa mo teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuorexa [JOK
AJIEKTPUUECKUN TOK. TOKM B pa3inuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBuslit ypok. KontponbHas pabota no 1 bubnmuorexka [JOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O60061maronuii ypok mno 1 bubnunoreka [JOK
teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

[TocTOsIHHBIC MarHUTHI M KX

1 B3auMojieiicTBre. MarauTHoe noJjie. Bekrtop 1 bubnuorexa [JOK
MarHUTHON MHAYKUWH. JINHUY MarHUTHOU https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarsuTHO€ 1MoJie MPOBOJHUKA C TOKOM.

2 OnrwIT Opcrena. B3anmoaeiicteue 1 bubmorexa [JOK

p i https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnorexa [JOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJISI HA POBOJAHUK C

4 tokoM. Cuna Amniepa. Jlaboparopnas pabota 1 1 bubmuorexa [JOK
«HccaenoBanue NelcTBUS HOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
JleiicTBre MarHUTHOTO TOJISL Ha

5 BIK csl 3apspKeHHYIo yactuily. Cuma 1 bubmmorexa [JOK
ABIDIYIIYIO P o 1 https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6oTa cuibl Jlopenma
DOnexTpoMarHuTHast UHAYKIus. [ToTok

5 BEKTOpa MarHuTHOW nuaykunu. J/1C 1
WHJYKIUHU. 3aKOH 3JI€KTPOMarHUTHOM
unaykuuu Papanes

7 JlaGoparopHas pabota «VccienoBanue 1 1 bubnuorexa [IOK

SABJICHUA BHeKTpOMaFHHTHOﬁ HUHIOAYKIIUHU»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MAarHUTHOTO
TI0JIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

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

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
IIOCTOSTHHBIE MATHUTBI, JIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHULl, MHIYKIIMOHHAS II€Yb

10

O6o0matomuii ypok «MarHuTHOE ToJIE.
BHGKTPOMaFHI/ITHaH UHAYKOUSA)

bubmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa nmo reme «MarautHoe
moJjie. DJIEKTPOMAarHuTHAS WHTYKITHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOAHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMoHH4YecKuX Kojebanuii. [IpeBpamnienue
SHEepPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHMOCTH IEPUO/Ia MAJIBIX KOJIEOaHU
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChI

rpy3a»

14

Konebartenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJICOAHHUS B UCATLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUYECKUMU U DIEKTPOMArHUTHBIMU
KOIe0aHUsIMU

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUU B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBnenue o 3aTyxaromuX KOJICOaHUSAX.
BrIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxaeHHbIC https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIEOaHHS
[lepemennsblit Tok. CUHYCOUJAJIbHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnnorexa [JOK
TOKA. AMIIIUTYTHOE U IEUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbI TOKA U HAPSKEHUs

18 Tpancdopmarop. [IponsBoacTBo, nepenava u
noTpebiieHne EeKTPUUECKON SHEPTUH
YCTpoHCTBO U MPaKTHYECKOE IPUMEHEHUE

19 AIIEKTPUYECKOT0 3BOHKA, FEHepaTopa brbmmorexa [OK

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

NIEPEMEHHOT0 TOKa, IMHUI JIeKTporepeayd
DKOJIOTrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE

20 anekTposHepruu. KyiabTypa ucnosp3oBaHus
JIEKTPOIHEPTUHU B MIOBCEIHEBHON KU3HU
MexaH1uecKre BOJHbI, YCIOBHS

21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
paclpoOCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunsie ¥ POAOJILHBIE BOJIHBI

29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa. bubnuoreka [IOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 DNEeKTpOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnunoreka [JOK
ckopoctsb. IlIkana 371€KTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[IpyHIMIBI PaTUOCBI3U U TEIEBUICHMUSL.

24 PasButne cpencts cBa3u. Paguonoxanus

25 KonTtposneHas padora «Konebanus u BOJTHbBI Bubmorexa LIOK

https://m.edsoo.ru/ff0cc6f8
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[IpssMONIMHENHOE paclIpOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK buGnnorexa [IOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
. bu6mmoreka [IOK
27 cgeta. [TocTpoeHre U300paKeHHH B IJIOCKOM
https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienue ceera. [lonHoe BHyTpEeHHEE
28 oTpaxkenue. [IpenenbHbIN yroJ MmoJHoro brbmmorexa [OK
P P y https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTtopHas pabota «3mepeHune bubnmuorexa [JOK
IOKa3aTens NPeIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzo0paxeHuii B IMH3E.
30 ®dopmyra TOHKOH JIMH3BI. YBelnYeHHe brbmmorexa [OK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnas pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»
Jucnepcus ceera. CIoKHBIN cOcTaB 0€10T0
32 ceera. L[et. JlaGopaTopnas pabota
«HaOmnronenue aucrnepcuu cBeTay
33 Nutepdepennus cBeta. Iudpakius cBeTa. bubnunoreka [JOK
JudpakunoHHas permeéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuszanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue mpuOOPHI U yCTPOMCTBA U
yCIOBUS UX 0€30MMaCHOTO MPUMEHEHHS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
P P . bubmuorexa [JOK
36 MexaHukH. [locTynarel cienuaibHONU TEOPUH

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJHOBPCMCHHOCTH.

bubmuoreka [JOK

37
3ameuieHre BpeMEeHH U COKpaIleHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
38 ‘-IaCTI:/IIII)I CB;{3by MaC(IZ)I:I C DHEprueH u bubmorera [JOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHsl MIOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnnorexa [JOK
CIELMAJIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
®oronsl. opmyna [1nanka. DHeprus u bubnnorexa [JOK
40
UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkprIiTHE U HccienoBannue Gororddekra. bubnmuorexa [JOK
OnbiTel A. I'. CTronerona https://m.edsoo.ru/ffOcffc4
3akonbl poTodrpdexra. YpaBHeHue
42 OitamreiHa 1t potorddekra. «KpacHas bubmorexa HOK
' https://m.edsoo.ru/ff0d015e
rparuiay potodddexra
43 JaBneaune cBera. OnbiTel I1. H. JIeOGenena. bubnuorexa [JOK
XUMHYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpoHCTBA U IPAKTUYECKOE
44 npuMeHeHue: GpoTosaemMenT, GoToaaTIuK,
coJiHe4Hast 6aTapesi, CBETOIMO]
45 Pemenue 3agayd no reme «J1€MEHTHI bubmuoreka [JOK
KBAHTOBOM OMTUKM https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OTBITEL
46 Pesepdopna o paccessHuio o-4yactu bubmmorexa [JOK
POopA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJienb aToMa
bu6mmoreka [JOK
47 IT b
OCTYIIATHL Bopa https://m.edsoo.ru/ff0dOafa
48 Wzny4yenue u norsorieHue GOTOHOB MPH bubnuorexa [IOK

nepexoae atroma € OAHOTO YPOBHS SHCPIrUn

https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Buasl cnexrpos

49

BosnoBrle cBolicTBa yacTull. BoHEI 1e
bpoits. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BEIHYXJCHHOE
W3JIy4YCHHE

bubmmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3JTYUECHHS

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

51

CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.

BnusiHue paiioakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

52

OTkphITHE TPOTOHA U HEUTPOHA. 130TOMIBI.
Annba-pacniaz. INEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHue

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

53

DHeprus CBsI31 HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodiemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
SIEPHON YHEPTETUKHI

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
MO3UTpoHAa. MeTo bl HAOMIOACHUS U
PErucTpalmy 3J€MEHTAPHBIX YaCTHII.
Kpyrabiii cton «@yHaameHTaabHbIe
B3auMoieicTBus. EqMHCTBO duznyeckoii
KapTUHBI MUPa

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

55

Bun 3B€3anoro He6a. Co3Be3us, spkue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE JIBU>KEHHE.
Conneunas cucrema



https://m.edsoo.ru/ff0d0ca8
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56

Counne. ConHeuHast akTUBHOCTE. IcTOUHHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IJIABHOM MOCIIEN0BATEILHOCTH.
Bryrpennee crpoenue 38371, CoBpeMEHHbBIC
MIPEJICTABJICHHSI O TIPOUCXOKICHUH H
sposronuu CoJIHIA U 3BE3]

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anmaktukn. YE€pHbIE OBIPHI B
AJIpax ralakTUK

59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bousbiioro B3peiBa. PenkToBOE U3TydeHHUE.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acTPOHOMUHT

61

KonTtponbHas pabota « 37eMEHThI
ACTPOHOMHUHU U acTPOUZUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATBLHON U STHYECKOMN
chepax IesaTeIbHOCTH YelI0OBEKa

63

O6o06maromuii ypok. Pois u mecto dpuszuku
Y aCTPOHOMHUH B COBPEMEHHOMN Hay4HOU
KapTUHE MHpa

64

O6o6maromuit ypok. Ponb puznueckoit
Teopuu B GOPMHUPOBAHHUH TIPENICTABICHUI O
(bu3MUeCcKON KapTHHE MUpa

65

O6o6maromuit ypok. Mecto pusnueckoit




KapTUHBI MUPA B 00ILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEACTABICHUH O

IpUpoJie

66 PesepBHbIl ypok. MaruutHoe noJe. 1
DneKTpOMarHUTHast UHIYKIHS

67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CHelHalIbHOM TeOpUN OTHOCUTEIBHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnnorexa [JOK
DIIEeMEHTHI aCTPOHOMUU U aCTPODU3UKHU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Gusuka, 10 kinace/ Msxkumies I'.4., Byxosues b.b., Cotckuiit H.H. nox
penakmueit [lapdentreBoit H.A., AkimonepHoe o01miectBo «M31atenbeTBO
«IIpocBemenue»

» Gusuka, 11 knace/ Msxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentoeBoit H.A., AkiimonepHoe o61miectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Mos mikosa

10 kmacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmace https://lesson.academy-content.myschool.edu.ru/03/11
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