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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUN M TpeOOBaHUN K pe3ysibTaTam
OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yuéroMm (enepanbHOM paboyell HporpaMMmbl BOCIUTAHUS U
KOHLEMUUU TpernojaBanus yuyeOHoro npenMera «dusmka» B 00pazoBaTeIbHBIX
OpraHu3aluaXx Poccurickon Oenepanuu, peAN3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 10 (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTuHbI Mupa oOy4daromuxcsa 10-11 kiaccoB npu o0yueHuu
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJX0/A.
[Iporpamma no pusuxe coorBeTcTBYeT TpeboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPeIMETHBIM pe3ylbTaTaM OOYUYEeHHs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTh pEaTM3ali MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TIpeAMeTamMu. B HellonpenenstoTcs OCHOBHbBIE
e u3ydeHus (GU3MKM Ha YPOBHE CpPEeHEro 0o01Iero o0pa3oBaHusl, IIaHUPyEMbIe
pe3ysibTaThl  OCBOEHUS Kypca (U3UKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pusukKe BKIIOYAECT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3yJbTATHI 110 TOJIaM 00yUYEHUs;

e cojepxanue yuyeOoHoro npeameta «Puszmnkay 1o rogam o0ydeHusl.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPUPOJBI, BBICTyIAs B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kype PU3MKH — CUCTEMOOOPA3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHWH, H3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mueckoir reorpadgueid wm actpoHomueid. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  Ompenesser XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJOTUH B cpepe SHEPTreTUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHUAJIOB C 3a/JlaHHBIMU CBOMCTBaMHU W Apyrux. M3ydenwue
(U3MKKU BHOCUT OCHOBHOM BKJIaJl B POPMUPOBAHUE €CTECTBEHHO- HAYUYHOUM KapTHUHbI
Mupa oOy4arommuxcs, B (OPMUPOBAHHUE YMEHHMH NPUMEHSATh HAYUHBIH METOJ
MIO3HAHUS [IPU BBIIOJHEHUN UMH YYE€OHBIX HCCIEAOBAHMM.

B ocHoBY Kypca pu3uku 11t ypoBHSI CpeIHET0 00111ero 00pa30BaHus MOJT0KEH
pPAA UAEH, KOTOpbIE MOKHO pacCMaTpHUBaTh KaK MPUHIMIIBI €MOMOCTPOEHHUS.



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

Hoesn cenmepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3HKHU
o0beUHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTCs
GopmMupoBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaunus TpeArnosiaraeT HCMIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKON HAayKH, OCMBICIICHHUE CBSI3H Pa3BUTHUSA
Gu3nKH ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUYCCKHUMH, HDABCTBEHHBIMH
M 9KOJIOTHYECKUMH MPOOTIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢hbusuku npeamnoiaraet 3HakoMCTBO
C IIMPOKUM KPYrOoM TEXHHYECKUX M TEXHOJOTMYCCKUX MPHIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
npo0JIeM pallioOHATBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

CrepXKHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MIPUPOJIE, TPAHUIIAXTTPUMEHUMOCTH
TEOpUH, ISl ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00Yy4YaloIIUXCsl.
Jl1s1 6a30BOTO YPOBHS Kypca (PM3UKH — ATO UCTIONB30BAHUE CHCTEMBI (DPOHTATBLHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢usnke oObEIMHEHBI B OOIIMH CHUCOK YYCHHYECKHX IMPAKTHYECKHX PaldoT.
Brienenne B yka3aHHOM TiepeyHe J1abOpaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIETCS y4aCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIIeHus kabunera (usuku. [lpu
TOM O0ECHEeUMBaeTCs OBJAJACHHE OOYy4YAIOUIUMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIC HM3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH H
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpioe BHUMaHMe yenseTcs: pemeHnto pacu€THBIX 1 KaueCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 331491 C SIBHO 3a/IaHHOU
¢u3nyeckoll MOAENbIO, MO3BOJISAIOIINE TPUMEHATh U3YUECHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak M WHTETPUPYS 3HAHHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SBICHUN M MPOIECCOB B OKPY)KAIOIIEH
KU3HU, TpeOyronue BblOOpa (Pu3nueckod MoAeNH s CUTyalluu NPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHHUYECKOMY 00eCIeYeHHI0 Y4eOHOro nmpoliiecca 6a30Bblil ypoBeHb Kypca (GU3uKH
Ha ypOBHE CpeaHero oOmero oOpa3oBaHUsl JOJDKEH H3y4aThCi B YCIOBHUSX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B kabuHere (QU3MKU TOIKHO OBITH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme Mo (U3MKe YUEHHYECKUX MPAKTUIECKUX padOT U IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (QOpMHUpPYETCST B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTATOYHOCTH M  00ECleunBaeT TOCTAaHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KITIOUEBBIX JICMOHCTpPAIUKA IS
UCCIICIOBAHUS  M3Y4YaeMbIX  SBJICHUH W  TPOIECCOB, OMIHUPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopaTtopHoe 000OpynOBaHUE IS YUYEHHMYECKHX MPAKTHYECKUX padoT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtuyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKkKEe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIETIAMHU U3Y4YeHUS (PU3UKN B 00111eM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECAa W CTPEMJICHHUS OOYYAIOMIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK PE3yIbTaTa U3YUeHHUSI OCHOB
CTpOEHUSI MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3HUeCcKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUN O ponu (PUMKHU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOIUX 3a1ad B

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



e MPUOOPETEHHE CUCTEMBI 3HAHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKJIIOYas  MEXAaHHUKY, MOJEKYJISIpHYI0 (U3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHE€ yMEHUH NPUMEHITh TEOPETUUYECKUE 3HAHUS IS
o0ObsiCHEHUs (UBMYECKUX SBJICHUH B TMPUPOAEC U ISl TPUHATHUSA
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEUICHUS pa3IMYHbIX 3a7Ja4 C SIBHO 3aJaHHOU
¢uznuecko MOJENbI0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB M TMPUHIIUIIOB JACHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U MPOBEICHUS
(Gu3MUECKUX HKCIIEPUMEHTOB, aHAIM3a U HHTEpIIpeTalud HHQPOpPMAINH,
OTIpeJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3yJbTaTa;

e CO3[IaHUE YCIIOBUU JIsl Pa3BUTHUS YMEHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xacce — 68 uacoB (2 yaca B HEZEIIO).

[Ipennaraemspiii B mporpamMmme 1o (¢GuU3MKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
NpOBEJEHUs JIa0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI 0 IO3HAHUS

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcriepruMeHTa U TEOPUH B POLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3HMYECKUX SBJIEHUN W mpoueccoB. HayuHble rumotessbl.
duznyeckue 3aKOHbI U TeOpHH. ['paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKOUN ACATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AnHanoroBele “ UU(PPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemMerienre, CKOpOCTh (CpefHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIBHON TOYKH, MX MPOCKIMH HAa OCH CHUCTEMbI KOOPIMHAT.
Ciio)xeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJUHEHHOe nBrkeHue. ['paduxu
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuposmmHeitHoe nBukeHue. JBuKeHrne MaTepralIbHOM TOYKHU MMOOKPYKHOCTH
C MOCTOSHHOW IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIUMHEHHAS CKOPOCTD.
ITepuon u yactora oopamenus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHu4YecKkne YyCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHUIOMETD,
JIBUKCHUE CHAPAJOB, LICITHBIE U PEMEHHBIE MEPEAAYH.

Jlemoncmpayuu

Mogaens cucTeMbl OTCUETA, WLIFOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBaHue IBHKEHHUI C HCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHne Tes B BO3AyXE U B Pa3pe’KEHHOM ITPOCTPAHCTRE.

Habnronenue aBmkeHus Tenia, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE TIPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JNBM>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuamun  otHocutenbHOocT — ['anmmiies.  Ilepsbii 3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa /171
MarepuanbHOM TOUkH. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHusi). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIEHUS NPU IBUXKEHUU TEJa B )KUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpanaTeIbHOE JBUKEHUE A0COTIOTHO TBEPIOTO Tea.

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

TexHuueckne yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e opMaIium.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHUX B MNPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbC cuilbl 1 M3MEHEHUE HMIYJbCa TeNa. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHI.

Kunernueckass sHeprusi mMarepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[TorennuanbHas SHEPrusl. [ToTennuanbHast SHEPTUS YIpyro
nedopMupoBaHHOM NpyKUHBI. [loTeHIMaIbHAS YHEPTHSI TeNla BOJIM3U MOBEPXHOCTU
3eMIu.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW YHEPTHUU CUCTEMBI TEJl. 3aKOH
COXpPAHEHUSI MEXaHUYECKOM IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBHOM SHEPTUN B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOTrO yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJa Ha MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipaasi u3uKa U TEPpMOIMHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BelecTBa. MOJIEM CTPOCHUSI Ta30B, >KUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl MoJiekyi. KonnuectBo BemiectBa. [locTossHHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u €€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mogens  upeansbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['azoBbie 3akoHbl. YpaBHeHne Menneneesa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U TMPAKTUYECKOE TMPUMEHECHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiThl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

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

OnpITel, WUIIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUSA HJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Maccbl BO3/lyXa B KJIACCHOW KOMHAaT€ HAa OCHOBE MU3MEPEHUU
00BbEMa KOMHATBHI, JaBJICHUS U TEMIEPaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEK/ly TapaMeTpaMu COCTOSTHUS pa3peKeHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MACANbHOrO  ra3a.  Buael  Temionepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[lonsitue 00 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJMHAMHKH K Hm3omporeccam. ['padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TemnoBble MamuHbl. [[pUHIUNBI AEUCTBUSA TEIJIOBBIX MAIIIWH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MammHaX. Koaddumument mone3noro
nenctBus TemioBor MamwuHbL. [ukn Kaprno m ero kod3d@uimeHT Mojie3HOro
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEMII0IHEPTETUKHU.



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

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU W3 OYTBUIKM TOJ JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTEM TpeHUs (BUACOIEMOHCTPAIIHS).

N3meneHnne BHyTpeHHEN 2HEprun (TEMIIEpaTyphl) Tela MpU TEIIonepeaaye.

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

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

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAs BIAXKHOCTh BO3/yXa. HachlllleHHBIM map. YaenbHas TemoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHblie Tena. AHU30TPONUSI CBOMCTB
kpuctamioB. JKunkue xpucrtamibl. CoBpeMmeHHble Marepuanbl. [lnaBienuwe u
KpUCTAITU3aIMs. Y ielbHas TeryioTa miasienusa. Cyomumanusi.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM J1aBJICHHU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuol

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DiiekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHbIl 251€KTpUUECKUM 3apsil.
Onektpuueckoe nozie. Hanpsok€HHOCTE 3iekTpudeckoro nosis. [punuun



CYIIEPHO3UIMU DIIEKTPUYECKUX ITOJIEeH. JIMHUKM HANpPsKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabota cui anextpoctarudeckoro noss. [lorennuan. PaznocTs noTeHIMaNOB.
[IpoBOIHMKH M AUAIEKTPUKH B 3JIEKTPOCTATUYECKOM moJie. Judnexrpuueckas
MPOHUIIAEMOCTb.

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

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHUE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

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

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenue anekTpo€MKOCTH KOHIEHCATOPA.

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

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

Hanpsixenne. 3akon Oma 17151 ydacTka IEIH.

DIEKTPUYECKOE COMPOTHUBJIECHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomrHOCTD
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35eKTprueckoil enu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexonaa. IlomynpoBoiHUKOBEIE TPUOOPHI.

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



DJIEKTpUYECKUI TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTaT, MCTOUYHUKUA TOKA, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJIUHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
IUIOILA/IN MTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmelranHoe CoOeIMHEHNE MPOBOIHUKOB.

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

3aBUCHUMOCTH COMTPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE 3IAEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJAMMOCTH JUOJIA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISETCS C
y4E€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TeOpHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, THUHEHas QyHKIMs, mapadoa,
runepOosia, uXx TrpaduKd W CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, )KUAKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJAIIUIIHUKM, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYWUHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomMazHumHas UHOYKUUA

[ToctosiHHBIE ~ MarHUTH.  B3auMoneicTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAyKuuu. I[lpuHumMn cynepno3unuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MaruutHOoe T1I0JI€ NPOBOAHMKA C TOKOM. KapTWHa JnWMHUNA WHIYKIHU
MAarHUTHOTO MOJI JJIMHHOTO MNPSIMOIO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BrkeHre 3apsKEHHOW YacTHIIbI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SlBneHne SIIEKTPOMAarHUTHOW WMHAYKUUM. [IOTOK BeKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIMH. 3aKOH 3JEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHE CaMOMHAYKLIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: IOCTOSHHBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJBUIATEIb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

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

SIBneHre CaMOVMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSSHHOIO MarHUuTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apmonnyeckue konebanus. Ilepuwon, yactora, amruMTyga U ¢asza KojaeOaHHi.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE BJIEKTPOMATHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYEeCKUMU U
AIEKTPOMAarHUTHbIMH KoJieOaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
Kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMsI.

Ilepemennbiii  TOK. CUHYyCOMIANBHBIA TNEPEMEHHbIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHUECKOM
SHEPIruMu. DKOJIOTMYECKUE PUCKHU TMPHU MPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa
WCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMIOBCEAHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA MW NPAKTUUYECKOE IPUMEHEHHE: SIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHONW CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuuniorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HAINPSKEHUS] OT BPEMEHM) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUU 3IeKTpOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTU TepHOa MajbIX KoJeOaHUIl rpy3a HA HUTH OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B IIEMHU U3 MOCIEA0BATENbHO COSAMHEHHBIX
KOHJIeHCATOpa, KaTyIIK: U pe3UCTOopa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJIMHa BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepentus u nudpaxiys MexaHUIECKUX BOJTH.

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

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

[IIkana 37€KTPOMarHUTHBIX BOJH. [IpuMeHEeHHE 3JIE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEIbI.

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

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmronenne narepdepeHmm u nudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYAOU U
4acTOTOU KoJieOaHU.



HccnenoBaHnue  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH: OTpa)XCHUE,
pesioMJIeHUe, Noaspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

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

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

[Ipenomiienue cBeta. 3aKOHBI PEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroj MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB Oenoro cBeta. LIBerT.

Cobuparomue u paccenBaroniye TuH3bl. ToHKas TuH3a. POKYCHOEPACCTOSIHUE
U ONTUYECKasl cuiia TOHKOW JuH3bL. [locTpoeHue n3o0paxkeHuit B coOMparomux u
pacceuBaroux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPHUUECCKOMN ONTHUKHU.

BonnoBass ontuka. Wutepdepenums ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOMIOIEHNUS MAKCUMYMOB U MUHUMYMOB B HHTEPhEPEHIIMOHHOWKAPTHHE
OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa ceta. JudpakumoHHas pemérka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TIOJSIPOU/I.

Jlemoncmpayuu

[IpssMONMHEWHOE pPacHpOCTPaHEHUE, OTPAXKEHUE M MPEIOMIIEHUE CBETA.
Onrtryeckue TprudOpPHI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenune narepdepeHImu ceera.

Hab6mronenne nudpaxum ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue crniekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIILI0 AUGPAKITHOHHON PEIIETKY.

Habmronenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomuwl



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

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPHMH OTHOCUTEIbHOCTH
I'paHuLiBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel cienuaibHOU
TEOPUU OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETAa B BAKyyME,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTUHBI.
DHeprus U UMITYJIbC PEIIITUBUCTCKON YaCTHUIBI.

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

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmul K6aHmMo6o ONMUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITyJbC (DOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s Gotodddexra. «KpacHas rpaHuiia»
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckre yCTpOCTBA M TNPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, COTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguog.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

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

BosnnoBbie cBoiicTBa yactuil. Bomubsl ne bpoiis. KoprmyckynsipHO-BOTHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4YCHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI JIa3epa.

HaGmronenue nuHeRvyaThIX CIIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopHwvie pabomuwl

HaGmonenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTBI, JOKa3bIBAIOIIUE CIOXXKHOCTh CTpoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdopa no onpeeaeHuio coctaBa paiioakTUBHOTO
usnydyeHusi.  CpoiictBa  anbda-,  Oera-, ramMMma-usiydeHusi.  BiusiHue
PaAMOAKTUBHOCTH HA JKUBbIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HyknonHas mognens siapa [elizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio siapa. M3oTonsi.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
U3NlydeHue. 3aKOH paJuoakTUBHOTO pacnaja.

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

SnepHble peakuuu. JleneHnue U CUHTES sIep.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoOiieMbl W MEPCHEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpa.

TexHu4eckre ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buiibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiaiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

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

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprunm CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEePUCTUKHU. [[narpamMma «CIEKTpajbHBIM KIacCc —
CBETHUMOCTB». 3BE3ABI TJABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY JJI 3BE3]] IJIaBHOM MOCJIE0BaTeILHOCTH. BHYyTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUM U 3Bostonnu ConHua u
3BE3/. DTambl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxkenue CosHLA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKTUK.

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

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenus

HaGmionenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH I ONpe/ieNieHus] MOJOXKEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O6o0maromniee NoBTOPEeHUE

Ponb (¢u3uku u acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cepax NeaTeNbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HOUH KapTHHE MHpPA, poJib (U3HUUECKON TeOpUU
B (OpPMUPOBAHUY MIPEACTABICHUI O GU3HUECKON KapTHHE MUPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B  OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAyUHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBA3CH C KypcaMM MAaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

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

Mamemamuka: pelieHHEe CHCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI U HMX NPOEKLHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIUH, MPU3HAKK TMOJ00US TpPEYroJbHUKOB,
oTpeseNeHUEe IIOMAAH MIIOCKUX GUTyp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKUBOM NpPHUPOAE, KoJjeOaTelbHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAIUTMYECKON PEIIETKU, CIEKTPAIbHBIA aHAIU3.



l'eoepacghus: MarHUTHBIE TIOJTFOCA 3€MJTH, 3AJIEKU MarHUTHBIX P11, POTOCHEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3aHUE 3€MIIETPACCHUN.

Texnonozcua: JIMAHUM DJIEKTpOIEpenay, TIEHEPATOp IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTENb, MHAYKLIHMOHHASA II€Yb, panap, pPaJlUONPUEMHHUK, TEIECBU30D,
anTeHHa, teiedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



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

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro mpeamera «Dusukay JOJKHbBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOCKIACHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCITUTAHUA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKUX TYMAHUCTUYECKUX |
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX FPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYTIPABIEHNUH B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA UHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

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



5) Tpy/10BOT0 BOCTIMTAHMS:

HWHTEpeC K pa3inuyHbiM cdhepaM npodhecCuoHaNbHON AESTEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOW, YMEHHE COBEpUIATh OCO3HAHHBINA BHIOOP
Oynymuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

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

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

pacuIipeHre OmbITa JEATEIBHOCTH HKOJOTUYECKON HAmNpaBICeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

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

OCO3HAHHWE IIEHHOCTH HAy4YHOW JeSITeNIbHOCTH, TOTOBHOCTH B Tpollecce
n3y4deHus (U3UKHU OCYIIECTBIISATh MPOSKTHYIO M UCCIICIOBATEIIbCKYIO ACSTEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble ornueckue aAeiicTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIIMPOBaTh W aKTyalM3UpOBaTh  MpoOIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATh TSN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B  pacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh MUIAH PEHICHHUS MPOOJEMBI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OTICHUBATh PUCKU TIOCIIEJCTBUN JESTEIHHOCTH;
KOOPJWHUPOBATh W  BBHINONHATH paboOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bcKue JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nUecKol HAyKH;



BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MIO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJIE€ pEIICHUS 3aJaddl  pe3yibTaThl,
KPUTHUYECKU OIIEHWBATh WX IOCTOBEPHOCTH, MIPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OpUTMHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb IIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

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

OLIEHUBATh IOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W KOMMYHUKALMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIl[MOHHBIX
3aja4 ¢ coOI0eHNEM TPeOOBaHUN 3PTOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYECKUX HOPM, HOPM HH(OPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUsS MHPOPMAIMH U LEJIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYIIECTBIISITH OOIIIEHUE Ha YpoKaxX (PU3UKHU U BO BHE-YPOUHOU JEATENbHOCTH;



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

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

[IOHUMAaTh U MCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KI0I'0 YJICHA KOJIJICKTUBA;

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

OLICHMBATh KA4€CTBO CBOETO BKJIA/1a M KAXKOI0 YYaCTHHKA KOMaH/Abl B OOIIMIA
pPE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C NO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYeCKOE IIOBEICHUE B Pa3IUYHbIX
CUTYalLUIX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA
Camoopranusanus:

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

CaMOCTOSATEIILHO COCTABIIAITH IUIAH PEIICHHUsS] PACUETHBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON PabOoThI C y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIlUsIM;

pacIIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTCHHIH;

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

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO JPYAWIMA B OOJACTH
(Gu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII MHTENJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCHUTh KOPPEKTHUBHI B NIESITEIHLHOCTD,
OIICHMBATh COOTBETCTBUE PE3YIHTATOB IIEISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedJIeKCMH  KaK  OCO3HAHHS
COBEpINAEMbIX JIEUCTBHA W MBICIUTEIBHBIX TPOILECCOB, WX PE3yJbTaTOB U
OCHOBAHUI;



MCITOJIB30BaTh MPUEMBI PedIICKCHH VIS OTICHKH CHUTYAIllH, BRIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NMPUHUMATH PEIICHUS 10 UX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pPe3yJbTaToOB
TESATEITBHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE TMPABO U MPABO JPYTUX HA ONTHOKH.

B niporiecce 1ocTHKEHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI 110
buzuke s ypoBHS cpenHero oOmiero oOpa3oBaHUsS Yy  00y4YaroIIMXCs
COBEPIIECHCTBYETCS AMOITMOHATIbHBIN WHTEIUICKT, TIPEAOIar afoI MM
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIMOHAILHOUN cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETYyJIUPOBAaHMS, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHUpPOBATHCA K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

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

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATBHOE COCTOSIHHUE
IpYTUX, YYUTBIBATH €r0 TPH OCYIIECTBIECHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpAauBaTh OTHOIIICHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy o6yuenus B 10 kiacce npemMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POJIb B MeCTO (U3UKKA B (OPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHOU TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOJIEM;

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



pacro3HaBaTh (Qpu3MUeCcKue SIBICHUS (MIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOJIUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE IBUKECHUE,
CBOOOJIHOE TAJICHUE TeJ, NBHKEHUE MO OKPY>KHOCTH, UHEPLHS, B3aUMOJICUCTBUE
Ten, nuddys3usi, OpPOYHOBCKOE ABUKEHHUE, CTPOEHUE KUAKOCTEHU TBEPABIX Tel,
U3MeHeHre 00bEMa Tea MpU HarpeBaHuM (OXJIaXIEHHUU), TEIIOBOE paBHOBECHE,
WcrnapeHue, KOHJAEHCAIMs, IUIAaBICHHE, KPUCTAIUIA3ALMS, KUMNEHUE, BIIAXKHOCTH
BO3/yXa, MOBBIIICHUE MABJICHUS ra3a MpPHU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBA3b MEXAY NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLECCAX, IJIEKTpU3aLUs Tel,
B3aMMOJIECTBUE 3aPA/0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ysl (PU3MUYECKUE BEITUYWHBI:
KOOpJIMHATa, NyTh, NEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Tejla, KUHETHUYECKasi dHEPrusi, MOTCHUUAIbHASA YHEPTUsl, MEXaHWYeCKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OIMCAHUHM TPABUIBLHO TPAKTOBATh
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIIMUMHY C JAPYTUMU
BEJTMYMHAMH;

ONUCHIBATh M3YYEHHbIC TEIJIOBbIE CBOWCTBA TE€JI W TEIUIOBBIC SIBIICHMUS,
UCTIONB3YAd (U3MYECKHEe BEIMYUHBI: JaBJICHUE Tra3a, TeMIepaTypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTHYECKOrO JABHM)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHAsS SHeprus, pabora rasa,
KO3(p(UIIMEHT TMOJIE3HOTrO JIEWCTBHUS TEIJIOBOTO JBUTATENs; IPU OIMNHUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YeMbIX BEJIMYUH, UX
o0O3HAaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MUECKYIO0 BEIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKue BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS,, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
MpU ONMHUCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3MUECKHA CMBICI HCIIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHHUS W EIWHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATh (PU3UUYECKUE TPOIECCHl U SBICHUS, UCIONB3YS (Pu3ndeckue
3aKOHBI W MPUHIUIBIL: 3aKOH BceMUupHOTro Tsrotenus, I, I u 111 3akonsr HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKONW DHHEPruM, 3aKOH COXPAaHEHUsS HMIYJIbCa,
MPUHIUIT CYNEPHO3UIUHA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYK0 TEOPHUIO0 CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTruU TEIJIOBOT'O JABUKEHHUSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUYECKOrOo 3apsija, 3akoH KynoHa, npu 3TOM pa3nuyaTh CIOBECHYIO



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

OOBSCHATh OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIWH, TPHOOPOB U TEXHUISCKUX
YCTPOKNCTB; pa3ianuvaTh YCJIOBHS UX O0€30MaCHOTO WCIIONh30BAHUS B IMIOBCEIHCBHOU
KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (PU3NYSCKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHH, MPU ATOM
dbopmynupoBaTh podieMy/3aady U TUIIOTE3y YYE€OHOr0 IKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, IPOBOAUTH ONBIT U (HOPMYJIUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYCCKHUX BEIIMYUH B BHJIC
Ta0JINI ¥ TPAQUKOB, JACJIaTh BEIBOIBI IO pe3yJIbTaTaM UCCIICIOBAHUS;

coOro/IaTh mpaBuia OE30MacHOTO TpyJa MPHU MPOBEICHUN WCCICTOBAHUN B
pamMKax y4eOHOTO OHKCIIEpPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON W MPOEKTHOM
JESTENBHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB MU J1aOOPAaTOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aa4H
BBIOMpPATh (HPU3UYECKYIO MOJECINb, BBIICIATh (U3UUYCCKUE BEIUYHHBI U (DOPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'0 3HAYeHUSI (PU3UUECKON BEIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXJACHHM C OMOpOol Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHU IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJCTaBICHUS y4eOHON M HayYHO-TIOMYJISIpHOW MH(POpMAIUU, TTOJYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyr0 HHGOPMAIIHIO;

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

UCTIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3UKE B MMOBCEAHEBHOM KU3HU IS
obOecrnieueHus: 0€30MACHOCTH MpU OOpaIIeHUU C MPUOOPAMHU U TEXHHUUECKUMHU



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

paboTaTh B TpYIIE C BBHINOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBaTh palbOTy TPYIIbI, palUOHATIBLHO pacHpeAcisaTh O00S3aHHOCTH W
TUTAHUPOBAThH JIEATCILHOCTh B HECTAHIAPTHBIX CHTYAIUsAX, aJcKBaTHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIEI B PEIICHHUE pacCMaTPUBACMOM MPOOIEMBI.

K koniy o6yuenus B 11 kiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y 00YUAIOIINXCS YMCHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (UMK B (OPMHUPOBAHUU
COBPEMCHHOW HAyYHOW KAapTUHBI MHpAa, B Pa3BUTHH COBPEMCHHOW TCXHHKU H
TEXHOJIOTUH, B TMPAKTHYECKON ICATEIHHOCTH JIIOJICH, IEIOCTHOCTh U EAUHCTBO
du3HUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMECHCHHUS W3YYCHHBIX (PU3MYCCKUX MOJEIICH:
TOUCYHBIA AICKTPHYCCKHUI 3apsiI, Jyd CBETa, TOUCUHBIM NCTOYHHK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHas MOJCJIb aTOMHOI'O siapa IMPU PEHICHUU (PU3NYSCKUX
3azay;

pacrno3HaBaTh (pU3NYECKUEC SBJICHHS (IIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKH U KBAaHTOBOW (DM3MKHU: DJICKTPHUYECKAS IIPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJEKTPOMArHUTHas WHAYKIUSA, JeWCTBME MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM MW JBIKYIIMMCS 3apsj, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSAMOJUHEHHOE pAaCIpPOCTPAaHEHHE CBETa, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJMSpU3ALMS  CBETa, JUCHEPCHUs] CBETa,
dboToanekTpuueckuii 3pdext (poTodrddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHass U HCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YUYCHHBIE CBOMCTBAa BEIIECTBA (DJICKTPUUYECKUE, MATHHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYIO  TPOBOJUMOCTH  PA3NHYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIMONB3YS (PU3NYECKUE BEITUUUHBI:
AIEKTPUUECKHUIN 3apsll, CHJIa TOKa, AJIEKTPUUECKOE HANPSIKEHUE, IIIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOJABIDKYIIAs CHiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHma, WHAYKTHBHOCTD
KaTYIIK{, DHEPTUS DJIEKTPUYSCKOTO M MArHUTHOTO TMIOJIeH, MEpHoJl M YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIecce
TApMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJa JIMH3BI, TIPU OMHCAHWM TMPABUIBHO TPAKTOBATh (DU3UUECCKUU
CMBICIT HCIIONB3YEMBbIX BEIWYMH, WX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIONINE TAHHYIO (U3HUECKYIO BETUUNHY C IPYTHMH BeTUINHAMU;



OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SBICHUS U TMPOILECCHI, HCIOJIb3Ys
bu3uYecKue BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI 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 EIUHUIILI, YKa3blBaThb (POPMYIIHI,
CBSA3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIWYUHY C JAPYTUMH BeJIWYHUHAMH,
BBIYUCIIATH 3HAaUCHUE (HU3NUECKON BETMUYNHBI,

aHANIM3UPOBATH (PU3UYECKUE TMPOLIECCHl U SIBJICHUS, UCIOJIb3YSd (PU3NUYEcKue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI NOCJIEOBATEIbHOTO U MapalIebHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHia, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOr0 pacinpoCTPaHEHHs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHMs] MAacCOBOT0 4Hcia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbl, OO0JACTH)
PUMEHHUMOCTH;

OTIPENICIATh HAIMPaBJIECHHE BEKTOPa MHAYKIIMM MAarHUTHOTO MOJIsl TIPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl JlopeHna;

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

BBITMIOJHATh JKCHEPUMEHTBHI 0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJB30BAHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHHI: TpHU 3TOM
dbopmynupoBaTh pobiIeMy/3aady ¥ TUIOTe3y y4eOHOT0 3KCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, POBOIUTH OIBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS M HCIOJh30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

MCCJIEIOBATh 3aBUCUMOCTU (PU3UUECKUX BEIMYUH C HCIIOIH30BAHUEM TIPSIMBIX
M3MEPEHUI: TPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TAaOIUI] U TPaduKOB,
JIeaTh BHIBOJBI IO pe3ybTaTaM HUCCIIeI0BaHUS;

coOmoaTh npaBmia 0€30MacHOTO TpyAa MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIECNOBATEILCKOH W TMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOWCTB U J1aDOPATOPHOIO
000pyT0BaHMS;

pemiaTth pacu€THblE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIOIb3Yys (U3UYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BBIOMpATh (PU3NYECKYI0 MOAEIb, BBIACIATh (PU3NUECKHE BEIMYHUHBI U (HOPMYIIBL,
HeoOXonuMble NIl €€ pEelleHUs, NPOBOAUTH Pacdy€Thl U OLICHUBATh PEaIbHOCTh
MOJIYYEHHOT'0 3HAaUeHHs (PU3HUECKOU BEINYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUYECKH HEMIPOTHUBOPEUUBYIO
LEMOYKY pPACCYXIEHUI C OMOpOoMl Ha M3y4YECHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTUHU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TpeJICTaBICHUSl yueOHOM U Hay4YHO-TIOMYJISIpHON MHPOpMALUU, MOJTYYCHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIy4aeMyr0 HH(POPMAIIHIO;

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

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

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3UKE B MOBCEIHEBHOM KU3HU JIJIS
oOecrieyeHus 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBbS U COONIOEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpYXKarollleh cpene;

paboTaThb B TIpyHIe C BbHIIOJIHEHUEM pa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBaTh pPadOTy TpyNmbl, PALHUOHAIBHO pacCHpeleNiaTh O0O0S3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJleKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM ugposbie
Ne i/ pasi Konrpoasublie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
Pazgen 1. ®PUBUKA U METO/JIbI HAYYHOI'O IO3HAHUSA
bu6morexa [IOK
1.1 ) 2
VISHIA B METOZGL HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPATICHEL B MEXAHHIKE https://m.edsoo.ru/7f41bf72
Uroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BELIECTBA. 5 bubnuorexa [IOK
' @Da30BbIE EPEXOBI 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. JIEKTPOJAUHAMUKA

bub6mmoreka [IOK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuil TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f410bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM u@poBbie
Ne i/ pasi Konrpoiabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruautHoe noje. DJIeKTpoMarHuTHast 11 1 3 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro mno pazueny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 DNeMEeHTbl KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMeHTbl aCTPOHOMHUU U aCTPO(DU3UKHI 7 EtTrSsJ:I/I;Ir?].T:(TS?)(I)_.[ :3/I§f41097c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig :3/I§f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTejbHbIE
padoThI padoTsbI
pecypchl
®du3nKa — HayKa O IPUPOJIE.
1 Hayunsie MGT(})H);LI HOSH;)HI/M 1 01.09- bubmmorexa LHOK
" 08.09 https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb u MecTo pusuku B
9 (hopMUpPOBaHUHN COBPEMEHHOMN 1 bubnuorexa [JOK
HAay4YHOM KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe OBMKEHHUE. 11.09
3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 15'09 ) bubnuorexa [JOK
nBrokeHus. [lepemenienue, CKOpocCTb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuorexa [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOTIMHENHOE 1 18.09 - bubnunoreka [JOK
NBIDKECHUE 22.09 https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE majeHue. Y CKOpeHue 1 bubnunoreka [JOK
CBOOOJHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe nBUXKEHUE.
7 I[I]:I/I)KGHI/IC MaTepHuaabHOM TOYKH 1O 1 25.09- bubmiorexa LOK
P 29.09 https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH [ anuies. 1 bu6nmnoreka [JOK



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

NHepuuanpHble CUCTEMBI OTCUETA.
IIepsbiii 3axkoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

02.10 -

bu6mmoreka [IOK

o CynepriosHiitit cit. Bropor ?aKOH 06.10 https://m.edsoo.ru/ff0c3be8
HproTona nst MaTepuaibHOW TOUKU

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

11 TsKecTH. [lepBast kocmudeckas 16.10- brbmmorexa [OK

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

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

13 Cuna CszOTI/IBHeI({in)I pu ,I[BI/IE)KGHI/II/I 23.10- Bubmmorexa LIOK

27.10 https://m.edsoo.ru/ff0c3f76
TeNa B KUIKOCTU WM ra3e
[TocTynarensHoe U BpanaTeabHOE

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

15 CHCTEMBI MAaTEPHUATILHBIX TOYEK. (3)(3)12 ) bubnunoreka [JOK
Nmnynsc cuiibl. 3aKOH COXpaHEHHUs : https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE JBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 Kunernueckas 3Heprusi MaTepuajIbHON bu6nuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas SHEPTHUsL. 06.11 - 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
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https://m.edsoo.ru/ff0c4502

[NoTenumanpHast SHEPTUS YIIPYTO
ne(GopMHUPOBAHHOW TIPYKHUHBI.
[loTrenumanpHas SHEPrHs TeIa BOIU3U
MIOBEPXHOCTU 3eMJIU

10.11

https://m.edsoo.ru/ff0c461a

18

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

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

19

JlabopaTtopnas pabota
«MccnenmoBanue CBsI3U pabOTHI CHITBI C
W3MEHEHUEM MEXaHWYECKON IHEPTUHU
TeJa Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»

13.11-
17.11

https://m.edsoo.ru/ff0c478c

20

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

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

21

OcHOBHBIE MOJ0XKEHHS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. duddysus

27.11 -
01.12

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

22

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

https://m.edsoo.ru/ff0c4dc2

23

Macca MOJICKYII. KonuuectBo
BemiecTBa. IlocTosHHAas ABora):[po

04.12 -
08.12

https://m.edsoo.ru/ff0c4dc2

24

Tennosoe paBHoBecue. TeMieparypa
u e€ usMmepenue. lllkana remmeparyp

https://m.edsoo.ru/ff0c4dc2



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

o5 Wneanpusiii raz 8 MKT. OcHoBHOE 11.12 - bubmmoreka [IOK
ypaBaenne MKT 15.12 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIeparypa Kak mepa

26 CpeaHEN KUHETUYECKON SHEPrUuu bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH [lansroHa. ['a30BbIe 3aKOHBI ;ii; ) https://m.edsoo.ru/ff0c511e
JlabopaTtopHnas pabota

28 «HlccrenoBanne 3aBUCHMOCTH MY https://m.edsoo.ru/ff0c511e
rapamMeTpamMu COCTOSIHHS
Pa3peKEHHOTO Tra3ay

29 H3omnporiecchl B ueaabHOM ra3e U ux 25.12 - bu6mmoreka [JOK
rpaduvIecKoe IpeICTaBICHNUE 29.12 https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0Onl e€ m3meHeHus. KomnaectBo bubnmuorexa [JOK
TEIUIOTHI U pabota. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UI€aIbHOTO
raza

31 Bupl Teronepenaun 09.01- bubmorexa HOK

12.01 https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TENMIOEMKOCTh BEIIECTBA. BuGmiorexa LIOK
32 KonunuecTBo TemnoTsl npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbIN MpoIiece

33 IlepBrlii 3aKOH TEPMOJAMHAMUKHU U €TO 15.01 - bubnuorexa [IOK

IIPUMEHEHHE K U30IIpoLeccaMm 19.01 https://m.edsoo.ru/ff0cSefc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoOpatumocTs Mponeccos B

34 npupojie. Bropoii 3akon Bubmmorexa LIOK
PHpOJAE. BTOP https://m.edso0.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun geicteus u K11 renosoit 22.01- bu6mmoreka [IOK
MAIlIUHBI 26.01 https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{ https://m.edsoo.ru/ff0c600a
29.01 -
37 IKOJIOTHHCCKHE MPOOICMEI 20 https://m.edsoo.ru/ff0c600a
TEIIODHEPreTUKU 02.02
38 O6o06matomuii ypok «MosieKyispHas bubnmuorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KounTponsHas pabora no teme
39 «MonekynspHas pusnka. OCHOBBI 05.05- Bubmmorexa LIOK
YIP ’ 09.02 https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOTFOTHAs 1 OTHOCUTEIIbHAS
41 BJIQXKHOCTB BO3yXxa. HachIeHHBIN 12.02- bubmmorexa [IOK
AYES- B 16.02 https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimueckue u
42 aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpuCTaLIoB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC MaTEPHAITBI
[InaBneHne U KpUCTAUTM3AIHUA.
43 VaenpHad TemaoTa INIaBJICHUS 26.02- bubmiorexa LOK
' 01.03 https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
DABHCHHUE TEILIOBOTO banatca https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tea. JNEeKTPUIECKUN 04.03 - bubnuorexa [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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3apsj. [[Ba Buia 3eKTpUuecKux 08.03 https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHMKH, TUDIIEKTPUKA U
46 H(I;)JI OBOJIHUKU 3aK(I))H COXpaHeHUs bubnmorexa LOK
i ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiia
BzanMopaencTBHe 3apsaoB. 3aKOH -
47 Kymona ToqequI/fI;neK HNUECKUNA o bubmmorexa [TOK
Y ) P 15.03 https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB 271EKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
ANIEKTpUUECKUX Toseu. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cuit aeKTpoCcTaTHYeCcKOro
49 nonis. [lorenmman. PazHocTs 18.03 - bubmiorexa HOK
) ’ 22.03 https://m.edsoo.ru/ff0c6f00
MOTEHIIHAIOB
ITpoBOOHHUKH U JUDIIEKTPUKU B
50 aniKT OCTATUYECKOM n(f)ne bubmnorexa [IOK
P ' https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
25.03 - bu6mmoreka [JOK
51 OnexrpoemMkocTh. Kongencaro
p a p 29.03 https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEeHcaTopa. DHEPrus 3apsiKEHHOT O bubmorexa LOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
Jlaboparopnas padora "HU3mepenue 01.04 -
53 P "p p p " https://m.edsoo.ru/ff0c72c0
9JICKTPOEMKOCTH KOHJEHCATOpa 05.04
[IpuHIMUIT NENCTBUSA U IPUMEHEHNE
54 KOHIEHCATOPOB, KOIIUPOBAJILHOT'O https://m.edsoo.ru/ff0c72c0

ammapara, CTpyiHOTro IpuHTepa.
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPOTPHOOPOB

DNEeKTPUUYECKUM TOK, YCIIOBHS €T0
cyuectBoBaHus. [[I0CTOAHHBIN TOK.

15.04 -
55 Cuna Toka. Hanpsbxenue. 19.04 https://m.edsoo.ru/ff0c72c0
Comnpotusnenue. 3akon Oma 1is '
y4acTKa Ienu
[TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COETMHEHUE
56 OBO oB. JlJaboparopHast paboTta Bubmiorexa LIOK
MIPOBOTHUKOB. TOpHas T
POBOA patopHai p https://m.edsoo.ru/ff0c74f0
«/3ydeHne CMeanHOTO COSTMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO 22.04 - bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-JIenua 26.04 https://m.edsoo.ru/ff0c7838
3axon Oma 1151 TTOJTHOM (3aMKHYTOM )
anexktpuueckol nenu. Kopotkoe
bu6mmoreka [JOK
58 3ambikanue. JlaboparopHas pabota
https://m.edsoo.ru/ff0c7ae0
«3mepenue I/1C nctouHuka Toka U
€ro BHYTPEHHETO CONPOTUBIICHUS»
DIEeKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJJIOB. 3aBUCUMOCTD 27.04 -
59 https://m.edsoo.ru/ffOc7ae0
COIIPOTHUBJIEHUSI METAJIIOB OT 03.05
TeMiiepaTypbl. CBEpXIIpPOBOIUMOCTh
DIEKTPUYECKUH TOK B BAKyyMe.
60 - p https://m.edsoo.ru/ffOc7ae0
CBOMCTBA 3JIEKTPOHHBIX TyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAs W
61 IIPUMECHAs MPOBOAUMOCTh. CBOMCTBA 06.05 - bubnuoreka [IOK
p—n-nepexoaa. [ToaynpoBoIHUKOBBIE 10.05 https://m.edsoo.ru/ff0c84ae

puOOpHI
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DNEeKTpUUECKUU TOK B pacTBOpax 1
pacIiiaBax J1€KTPOJIUTOB.

bubmuoreka [JOK

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

63 CaMocTOATENbHBIN 1 1 13.05 - bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. 17.05 https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

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

65 O6006maromuit ypok 1 20.05 - bubnuorexa [JOK
«INEKTPOIMHAMUKAY 24.05 https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa mo teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnuorexa [JOK
3eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHbIX Cpeaax»

67 PezepBHbiit ypok. KonTposibHas 1 27.05 - bubnuorexa [JOK
pabora no Teme "DneKTpoAMHAMUKA" 31.05 https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600mat0MmMi ypok 1 bubnuoreka [IOK
o remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJJMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabublie | IIpakTHyeckue Aata tupposLIe
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI U UX

1 B3auMMO/IeiicTBMEe. MarHuTHOE TI0JIe. 1 01.09- bubmmoreka [IOK
Bekrop maruutHOM MHAYKUMH. JInHIN 08.09 https://m.edsoo.ru/ff0c9778
MarHATHOM UHAYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmorexa [IOK
B3anmopaericTBrue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHnas pabora «3y4yeHue 1 1 04.09- bubnnorexa [JOK
MAarHUTHOTO I0JIS KATYIIKU C TOKOM» 08.09 https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO MOJIS HA
MPOBOJHUK C TOKOM. Cuiia Ammepa.

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

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBIDKYILYIOCS 3apS’KEHHYIO YACTHILY. 1 11.09- bubnuorexa [IOK
Cuna Jlopenna. PaboTa cumibl 15.09 https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekrpoMarHuTHas HHAyKIMs. [lotok

6 BEKTOpa MarHuTHOM uHAYKuMu. IC 1 https://m.edsoo.ru/ff0c9df4

HWHIAYKIHUU. 3aKkoH BHGKTpOMaFHHTHOﬁ
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nHaykuuu Papanes

JlabopaTtopHnast pabota

7 «MccnenoBanue ABICHUS 18.05- bubnmorexa LOK
. 22.09 https://m.edsoo.ru/ff0cal50
AJIEKTPOMATrHUTHOW UHTYKITUI
NuayKTUBHOCTS. SIBIEHUE
3 camouHaykiuu. 3J1C caMOUHTyKITUH. bubnuorexka [JOK
DHeprust MarHUTHOTO TOJIS KaTYILIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHnueckue ycTponcTsa U Ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHHTHI,
25.09-
9 3JIEKTPOMArHMTHI, 3JIEKTPOIBUTATEb, 59,09 https://m.edsoo.ru/ff0ca600
YCKOPHUTEITH DJIEMEHTAPHBIX YaCTHIL, '
WHIYKIIMOHHAs NeYb
10 O6o06maromuii ypok «MarautTHoe bubnnorexa [JOK
noJie. DIEKTPOMarHuTHAs UH YKL https://m.edsoo.ru/ff0cab82
KonTtponbHas padoTa mo teme
11 «MarsuTHoOE 10J1€e 02.10- bubmmorexa [JOK
’ 06.10 https://m.edsoo.ru/ff0cad58
DNEeKTPOMarHUTHAS MHTY KIS
CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
bubmuoreka [JOK
12 KojebaHus. YpaBHEHHE
. https://m.edsoo.ru/ffOcaf06
rapMOHUYECKHUX KOJIEOaHUH.
[IpeBpaienue sHepruu
JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH 16.10-
13 . . https://m.edsoo.ru/ffOcaf06
nepro/ia Majblx KojeOaHuii rpy3a Ha 20.10
HUTH OT JAJTUHBI HUTH U MAcCCHhI TPy3a»
- bubnmnoreka [JOK
14 Kone6arenbHbd KoHTYp. CBOOOAHBIE i

https://m.edsoo.ru/ff0ch820
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMAriMTHBIMU KoJIe0aHusIMHU

®opmyna TomcoHa. 3akoH

15 COXPAHEHHUS SHEPTUU B UJI€ATTbHOM 23.10- Bubnnorexa LIOK
27.10 https://m.edsoo.ru/ff0ch9c4
KoJIeOaTeIbHOM KOHTYPE
[IpencraBnenue o 3aTyxaromux
KoJieOaHusAX. BeIHYKIeHHBIE
16 MEXaHUYECKHE KOJ'Iye)Ig:lHI/ISI. Pe3onanc. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cbb86
BEBIHYKICHHBIE 3JIEKTPOMArHUTHBIC
KoJieOaHus
[Tepemennbid TOK. CUHYCOUIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
17 IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U 30.10- bubmorexa HOK
. 03.11 https://m.edsoo.ru/ff0cbd34
JIEUCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HaIpsHKEHUS
Tpancdopmarop. [IponsBoacTso,
18 repeaayda u nmoTpedieHne https://m.edsoo.ru/ff0chd34
ANIEKTPUYECKOM SHEPTUn
YCTpOoHCTBO U MPAKTHYECKOE
19 MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA, 06.11- bubnunoreka [JOK
reHeparopa NeEPEMEHHOr0 TOKa, 10.11 https://m.edsoo.ru/ff0cc324
JTUHUH dJeKTporepead
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BO/JICTBE JEKTPOIHEPIUU.
20 Kynbrypa ncnosnb3oBanus https://m.edsoo.ru/ff0cc324

QJICKTPOOHCPIUU B MOBCEIHEBHOU
KHN3HH
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MexaHu4ecKue BOJIHBI, YCIIOBUA

21 pacnpoctpanenus. [lepuoa. Ckopocthb 13.11- bubmuorexa [IOK
pacrnpoCTpaHEHUs U JUTMHA BOJIHBI. 17.11 https://m.edsoo.ru/ffOcca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI

29 3ByK. CkopocTh 3ByKa. [ poMKOCTH bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX

23 CBOHCTBA U CKOpOCTh. [1Ikara 27.11- Bubnuorexa LIOK

01.12 https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTIOCBS3U U

24 TeneBuaeHus. PazsuTtue cpencts https://m.edsoo.ru/ffOccfe0
cBs3U. Pagnosiokamus

o5 KontponsHas padota «Konebanus u 04.12- bubnnorexa [JOK
BOJIHBI» 08.12 https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE

26 CBETa B OJHOPOJIHOM CpeJie. bubmuorexa [JOK
ToueuHsblit ICTOUYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI

11.12- bu6mmoreka [JOK
27 oTpaxkeHus ceta. [ToctpoeHue
. 15.12 https://m.edsoo.ru/ff0cd4e0
M300paK€HUH B IJIOCKOM 3epKae
[Ipenomiienue csera. [lonHoe

28 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpPAKEHUS

29 JlaGopatopHas pabora «3mepenue 18.12- bubnuorexa [IOK
IIOKa3aTess MPEJIOMIIEHUS CTEKIIAa» 22.12 https://m.edsoo.ru/ffOcd67a

30 JIunzsl. [TocTpoenue nzo0pakeHuii B bubnuorexa [IOK
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nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

25.12-

31 «HMcenenoBanue cBOMCTB 59,12 https://m.edsoo.ru/ffOcddle
M300paXeHUI B JIMH3AX) '
Hucnepcus cBera. Co>XHBIA COCTaB
32 Oenoro ceera. Liper. Jlabopatopras https://m.edsoo.ru/ffOcddle
pabora «Habmronenue aucrepcuu
CBETa»
33 Wnrepdepennus ceeta. Audpakuus 08.01- bubnnorexa [JOK
ceeta. [ludpakumronnas pemerka 12.01 https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOIicTBa U 15.01- https://m.edsoo.ru/ffocfoze
YCJIOBHS UX 0€30MaCHOTO MTPUMEHEHUS 19.01
['panuIBI MPUMEHUMOCTH
36 KJ1accu4eckor Mexanuku. [loctynarsl bubmuorexa [JOK
CIICIMAIbHOU TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH.
37 3amenyieHre BpeMEHH B COKpaIleHUe 22.01- bubmorexa HOK
J— 26.01 https://m.edsoo.ru/ffOcfa42
DHEprus U UMITYJIbC PEISTUBUCTCKOU
38 ‘IaCTII)/II_ILI. CB}I3I>y Macfm C DHEpTUeH u bubmotera [JOK
https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPIHsl MOKOS
KonTponeHast padora «OnrTuka.
39 OcCHOBBI crielUaNbHOM TEOPUHU 29.01- bubmiorexa LIOK
02.02 https://m.edsoo.ru/ffOcf6f0

OTHOCHUTCIIBHOCTH»
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®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE 05.02 Eub 1OK
.02- nonmorexa
41 otodddexra. O A T.
porospexr HBITRL 09.02 https://m.edsoo.ru/ffOcffc4
CroneroBa
3axons! hoToddhdexra. YpasHeHue
42 BH‘HmTeI(f‘Ha )Inq;q)(bomaq)qr:ema brbmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbiTel [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE 12.02- bubnmorexa LOK
' 16.02 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MIPAKTUYECKOE ITPUMEHEHHE:
44 p P https://m.edsoo.ru/ff0d04a6
(dboTosmeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO
45 Pemrenue 3aga4 mo reMe «IJI1€MEHTHI 26.02- bu6mmoreka [IOK
KBAHTOBOI OITHKW 01.03 https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pesepdopna o paccessHuIO 0-4acTH Bubmmorexa LIOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MoaeNb aToMa
04.03- bubmuoreka [JOK
47 IToctynaret bopa
Y p 08.03 https://m.edsoo.ru/ff0d0Oafa
W3znyuenune u nornomenue GoToHOB
48 o I/I}II'IIIG exone aTOM:l co H(()II)"O OBHA bubmnorexa [IOK
P pEXO N g P https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Apyroi. Bumasl ciekTpoB
BoiHoBrIe cBorcTBa yacTuil. BoaHEI
49 e bpouisa. KopnyckynsipHo- 11.03- bubmorexa HOK
A€ bp - NOPIYCKYTHAP 15.03 https://m.edsoo.ru/ff0d0ca8

BOJ'IHOBOI/IV,Z[yaJ'II/BM. CrnoHTaHHOE U
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BBIHYXKACHHOC U3JIYYCHHC

50

OTKpbITHE PaTMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpenenenuto cocraBa

PaAOAaKTUBHOI'O U3JIYYCHUSA

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

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. Biusaaue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpPTraHU3MBI

18.03-
22.03

https://m.edsoo.ru/ff0d0fd2

52

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

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

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepusie peakunu. SAnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIACPHON
SHEPTETUKHU

25.03-
29.03

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiit cton «®yHnameHTanbHble
B3auMoaeucTBUA. EquHCTBO
(bu3MuecKOU KapTHUHBI MUPa»

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

55

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

01.04-
05.04

https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounnk sneprun CoJsiHLA U 3BE3]T

https://m.edsoo.ru/ff0d0e38
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57

3BE3/1bI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOKICHUU U
spoJirony COJIHIA U 3BE3]T

15.04-
19.04

https://m.edsoo.ru/ff0d0e38

58

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

https://m.edsoo.ru/ff0d0e38

59

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

22.04-
26.04

https://m.edsoo.ru/ff0d0e38

60

Hepemennsie mpo6iieMbl acTpOHOMUHT

https://m.edsoo.ru/ff0d0e38

61

KonTtponbHas paboTta « 37€MEHThI
ACTPOHOMHUU U aCTPOPHUIUKID

29.04-
10.05

https://m.edsoo.ru/ff0d0e38

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax nesTeTbHOCTH
yeJjioBeKa

https://m.edsoo.ru/ff0d0e38

63

O6o6maromuit ypok. Ponb u mecto
(U3UKU U aCTPOHOMUU B
COBPEMEHHOM HaAYyYHOU KapTUHE MUpPa

13.05-
17.05

https://m.edsoo.ru/ff0d0e38

64

O6o6maromuit ypok. Ponb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
MpeJCTaBICHUN 0 Ppu3nuecKon
KapTUHE MHUpa

https://m.edsoo.ru/ff0d0e38



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

65

Ob6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUMN O IIPUPOJIE

20.05-
24.05

https://m.edsoo.ru/ff0d0e38

66

PesepBHBbI ypok. MarautHoe noJe.
DneKTpOMarHUTHast UHIYKIIHS

https://m.edsoo.ru/ff0d0e38

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUH
OTHOCUTEIILHOCTH

27.05-
07.06

https://m.edsoo.ru/ff0d0e38

68

Pesepnsrii ypok. KBanToBas ¢usmka.
DNIeMEHTHI aCTPOHOMHUU U
acTpou3UKI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Cotckuit H.H. non
penakmueit [lappentoeBoit H.A., AkuinonepHoe obiiectBo «M31atenbeTBO
«IIpocsewienue»

» Gusuka, 11 knacc/ Maxumies I'.J1., bByxosues b.b., Yapyrun B.M. nox
penakmueit [lappentoeBoit H.A., AkuinonepHoe obiiectBo «M3m1arenbeTBo

«HpOCBGIIICHI/IC»

METOIUYECKHUE MATEPUAJIBI IJISI YUUTEJISA

®usznka. 10-11 kmaccer (kaptoukn). KomnakT-nuck st kommnbeiotepa: basza
nudhepeHITUPOBAHHBIX

®dusmka. 7-11 kmacchl: opraHu3aius BHEKIACCHON paboThl. baHK METOMYeCKUX
uneu. TBopueckue 3a1aHusl.

®dusmka. 10-11 kmace: 1uarHocTUKA MPEeIMETHON 00yIEeHHOCTH (KOHTPOJIBHO-

TPCHUPOBOYHLIC 3alaHNA, AUAT'HOCTUICCKHNC MAaTCPUAJIbI

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. MunnctepcTBo 00pazoBanus PO: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/. TectupoBanue online: 5-11 xacchr:

http://www.kokch.kts.ru/cdo/ .


http://www.infonnika.ru/%3B
http://www.ed.gov.ru/%3B
http://www.ed.gov.ru/%3B
http://www.kokch.kts.ru/cdo/

2. Ilegaroruyeckas MacTepckas, ypoku B IHTepHET U MHOTO€ Jpyroe:
http://teacher.fio.ru.; http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/
3. .Hosslie TexHonoruu B oopazosanuu: http://edu.secna.ru/main/.

4. IlyreBoautens «B Mupe HayKu» JJ1s IIKOJbHUKOB:
http://www.uic.ssu.samara.rul-nauka/.

5. Merasuuukionenus Kupumia u Medoaus: http://mega.km.ru.

6. CaiiTel «Mup sHIMKIOIe AU, http://www.rubricon.rul ;

http://www.encyclopedia.rul.


http://www.schoolcollection.edu.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.rul-nauka/
http://mega.km.ru/
http://www.rubricon.rui/
http://www.encyclopedia.ru1/
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