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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOMIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00Opa3oBaTelbHOM mporpaMmsbl, npenacraBieHHbIX B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIUU MpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE MPOrPAMMBbI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HANpaBlIeHO Ha (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTuHbl Mupa oOywarouuxcs 10-11 xkmaccoB mpu
oOydeHnH ux ¢u3nkKe Ha 0aA30BOM YPOBHE HA OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeTr TpeboBanusiMm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOAUMOCTb peaNM3alUU MEKIPEIMETHBIX
CBs3€ll (PU3BMKM C €CTeCTBEHHO-Hay4YHBbIMH Y4YeOHbIMU TpeaMmeTamu. B Heil
OTIPEJIENISIIOTCS. OCHOBHBIC LIETTM M3Y4YeHHs (DU3UKHU Ha YpPOBHE CpPEAHEro oOIero
o0pa30BaHus, IJIAHUPYEMbIE PE3yNbTaThl OCBOECHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, IPEeAMETHbIE (Ha 6a30BOM YPOBHE).

[IporpaMMma 1o ¢pu3KKe BKIIIOYAET:

e [UJAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTATHI 10 ['0JIaM 00Y4EHHUS;

e coziepkaHue yuebHoro npeamera «dusukay no rogam oOyueHusl.

dusnka Kak Hayka O HambOojiee OOIMX 3aKOHAX IPUPOJBI, BBICTyIas B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [1IKoapHBIN Kypce GU3UKH — CUCTEMOOOpa3yoNuii
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB U SABJICHUM, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mueckolr reorpadueld W - actpoHoMHueW. lcmonbp3oBaHWE W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ONpeAenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJY4YeHHUs] HOBBIX MAaTE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH WU APYTHX.
N3yuyenrne ¢Gu3MKH BHOCHUT OCHOBHOHM BKJIaJX B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa OOydaromuxcs, B (OPMHUPOBAHHUE YMEHUN NPUMEHSTH
HAy4YHbII METO]I TO3HAHUS MPY BBIIIOJHEHUH UMH YYE€OHBIX UCCIIEI0BaHUN.

B ocHOBY Kkypca GU3WKH IS YPOBHS CpPEIHETO OOIIero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHUUIBL €ro
MIOCTPOEHHUSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpHIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3AesioB (PU3UKH, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3HKHU
o0ObeUHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcs
(dbopMHUpOBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MAaT€pUU, BEIIESCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mTpeArnosiaraeT MCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKON HAayKH, OCMBICIICHHUE CBSI3H Pa3BUTHUSA
¢usukn ¢ pa3BUTHEM OOmIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMH U IKOJIOTHYCCKUMU MTPOOTIEMaMHU.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukm mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHUYECKUX W TEXHOJOTHUYECKHUX MPHUI0KCHUN
U3YYCHHBIX TCOPUI M 3aKOHOB.

Hoes osxonocusayuu peanusyercs TIOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHUEM TCXHHMKH M TEXHOJOTHH, a TaKkKe OOCYXKICHHS
po0JIeM parMoHaIBLHOTO PUPOIOTIOIB30BAHHMSI U SKOJIOTHYECKON 0€30MacHOCTH.

CrepXKHEBBIMH 3JIEeMEHTaMU Kypca (PU3MKH Ha YPOBHE CpEJHEro OOIEero
oOpa3oBaHus SBISOTCS (pusmueckue Teopuu (popmupoBaHue MpencTaBICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUYECKON TEOpUH, posid (PyHIaMEHTANbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJCTaBICHUSX O TMPUPOJEe, TpaHUIAX
OPUMEHUMOCTA TEOPUH, JJIS OIUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUA W
IIPOIIECCOB).

CuCTeMHO-IeSITEIbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peamu3yeTcsi Mpexie
BCEro 3a CYET OpraHU3allid IKCIEPUMEHTATBHOU AESTEIHHOCTH O0YyYarOIIUXCS.
Jlns  6a3oBoro ypoBHS Kypca (HU3MKH — OTO HCIIOJIB30BAHHE CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB U JIaOOpaTOPHBIX padoT,
KOTOpBIC B IporpaMme 1o (pu3uKe OOBCAMHEHBI B OOIIMI CIHCOK YYCHUYCCKHX
MpakTU4YecKux paboT. BeiaeneHne B ykazaHHOM TepedHe JabopaTOpPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M  ONEHKH, OCYIICCTBISIETCS yYaCTHUKAMHU
0o0pa30BaTeIbHOrO IpolLecca HCXOAs M3 OCOOEHHOCTEH IUIAHUPOBAHMUS H
ocHamieHus kaOwHeta ¢usuku. llpu sTomM oOecreynBaeTcs OBJAJCHHE
OOy4JarOMMMHCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEIOKCHHBIX TUITOTE3.

bonpioe BHMUMaHWE yAENSEeTCS PEIMICHUIO PACUETHBIX M KAYECTBEHHBIX
3amad. [Ipu 3TOM aiIs pacdETHBIX 3a/ad MPUOPHUTETOM SIBISIOTCS 3a/Ja4d C SIBHO
3aJlaHHON (PU3MUECKON MOJICIIBIO, TIO3BOJISIONINE PUMEHSATh H3yUYEeHHBIC 3aKOHBI 1

4



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak M WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTIOTCS 3aJIaHUS Ha
0oOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SBICHHA M TPOIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyrouue BbIOOpa (U3UYECKON MOJENH JUIsl CUTyallud HpPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOecnedeHu0 Yy4eOHOoro mpoiiecca 0a30BbIi YpOBEHb Kypca
bu3UKH1 Ha YpPOBHE CPEeAHEro 00Iero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (U3MKK WU B YCIIOBUSX HHTETPUPOBAHHOIO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHeTe (PU3MKM JOKHO OBITH
HeoOxoauMoe J1labopaTopHOe OOOpY/IOBaHUE JJI BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHHYSCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOEC
o0opyioBaHUE.

JleMOHCTpallmoHHOe  000pyAOBaHHe (QOpPMHUpPYETCSI B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  O00ECICUYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe 10 (HU3UKE KIIOUEBBIX JEMOHCTPAIUA  JUIs
UCCIICIOBAHUS  M3Y4YaeMbIX  SBJICHUH W  TPOIECCOB, OMIHMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYECKUX TPUMCHCHUH.

JlaGopaTtopHoe 000OpyIOBaHUE IS YUYEHHMYECKHX MPAKTHYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBaeTCA B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydarmommuxcsa. TeMaTHYecKue KOMILIEKTHI
1ab0paTOpHOTrO O0OPYAOBAHUSA JOJKHBI OBITh TIOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIe IU(PPOBBIX Ta00paTOPHIi.

OCHOBHBIMH LIETIIMHU U3Y4YeHUS (PU3UKHU B 001IeM 00pa30BaHHUH SIBISIOTCS:

e popMHpOBaHHE HHTEpECAa W CTPEMJICHHS OOydYarolIuxcsi K HaydYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HaHUA U (HOPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSM;

 opMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHUs OCHOB
CTpOEeHUsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKHU;

e popMupoBaHre yMEHHI OOBSICHATH SBICHUS C  HCIOJH30BAaHUEM
dbu3HUeCKNX 3HAHUIA ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TPENCTABICHUNW O POIU (PUBUKH IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikenne 3THX 1eiedt o0ecrneuynBaeTcs perieHueM CICIYIONNX 3a1ad B

MpoIecce N3yueHus Kypca (U3uKH Ha YPOBHE CpeaHEro o01ero oopa3oBaHus:



e IpUOOpPETEHNE CUCTEMBI 3HaHUI 00 00IIMX PU3NUYECKHX 3aKOHOMEPHOCTHX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXAHHUKY, MOJEKYISIPHYIO (PU3HKY,
3JIEKTPOJMHAMUKY, KBAHTOBYI0 (DU3UKY U 3JIEMEHTHI acTpOPU3UKY;

e popMUpPOBaHME YMEHHM TNPUMEHATh TEOPETHYECKUE 3HAHWUA  JUIS
0o0ObsICHEHUs (U3MYECKUX SBJICHUHM B MNOpUPOAE U JUISl TPUHATHUS
MMPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

¢ OCBOGHHE CIOCOOOB PEIICHHUS Pa3IMYHBIX 3a7ad4 C SBHO 3aJaHHOM
¢u3nueckol MoJeNbplo0, 3ajay, MNOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NYECKON MOJIeIU, aIeKBaTHOU YCIOBHSIM 3a/1auu;

e IOHUMAHUE (PUINYECKUX OCHOB M NPHUHIMIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJaMH CaMOCTOATEIbHOTO TUIAHUPOBAaHUS M MPOBEICHUS
(Gu3MUeCKHX HKCIEPUMEHTOB, aHAIM3a U HMHTEpPHpEeTaly HHPOpPMAIUH,
OTIpEeJICIICHHS] IOCTOBEPHOCTHU MOTYYEHHOTO PEe3yIbTata;

e CO3/IaHME YCIIOBUU IS Pa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIil ypOBeHb) Ha YpOBHE CpPEIHEr0 OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 kmacce — 68 yacoB (2 yaca B HeJEIIO).

[Ipennaraemspiii B mporpamMme 1o (¢uU3MKE TMEpeueHb JTa0OpaTOPHBIX W
NPAKTHYECKUX padOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOP
NpoOBeJIeHUs JIa0OPATOPHBIX PAbOT U OMBITOB € YYETOM HMHAMBHAYATbHBIX
0COOCHHOCTEH 00yJarOIINUXCHI.



COAEPKXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®uznka u MeTOIbI HAYYHOT O O3HAHUS

®uszuka — Hayka o npupoxae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 3kcnepuMeHTa M TEOPUH B MPOLECCE MO3HAHUA IPUPOJIBIL.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue (U3MUECKUX SIBICHUN W mpolieccoB. HayuHble rumoressl.
duznyeckue 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb m mMecto ¢u3nku B GOpMUPOBAHMM COBPEMEHHOM HAYyYHOU KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIFOJACH.

Jlemoncmpayuu

AnHanoroBele M UU(PPOBbIE HU3MEpUTETbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABMKeHUE. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JBH)KEHUS.
Cucrema orcuéra. Tpaektopus.

[lepemMerienne, CKOpPOCTh (CpefHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTEepUAIbHON TOUKH, WX MPOCKIUM HAa OCH CHUCTEMBI KOOpPAMHAT.
Ciio)keHue nepemMeneHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJUHEHHOE IBMXeHUE. I paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHMS, MYTH U TEPEMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOoaHoe majeHue. Y CKOpeHue CBOOOIHOTO TTaIeHHUS.

KpuBonuneintnoe nBukeHue. JIBMKEHHME  MaTepUAIIBHOM TOYKM MO
OKPYKHOCTH C TOCTOSHHOMW IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTtsk. [lepron 1 yacrora o6pamenus. lleHTpocTpeMuTensHOe yCKOPEHHUE.

TexHnueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIEC IIEpEaadH.

Jlemoncmpayuu

Mojenb cUCTEMBI OTCUETA, UIUTIOCTPALIUS KHHEMATUUECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[TpeoGpazoBanue NBIKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnionenue nBuxeHus Tena, OpPOLUIEHHOIO MOJ| YIIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus CBOOOTHOTO TafACHUS.

Hampasienue ckopocTs py IBUKEHUN TI0 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopuuie pabomol

N3yuenue HepaBHOMEPHOTO JBWIKEHHUS C IEIbIO0 ONMPECICHUs] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOMICHUS MEXIY WYTSIMH, TPOHACHHBIMH TEJIOM 32
MOCJIC/IOBATEIIbHBIC PAaBHBIC TIPOMEXYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM
JTBUKEHUH C HAYAJIbHON CKOPOCTHIO, PABHOM HYITIO.

N3yuenue nBMKCHUS IIapUKA B BA3KOH JKHUJIKOCTH.

N3yuenue nBrkeHus Tena, OpOIIeHHOTO TOPH30HTAIBHO.

Tema 2. Jlunamuka

[Ipuamun  otHocutensHOocTH  'ammnes.  llepsbii  3akoH  HeroTtoHna.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunuun cynepnosuiiuu cuil. Bropoi 3akoH HeroToHa
JUIS MaTepuaabHON Touku. TpeTuit 3akoH HproToHa /11 MaTepuaabHbIX TOYCK.

3akoH BcemupHoOro TtaroreHus. Cuna Tsbkectud. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoJabkeHus, kaueHus). Cuia tpenus. Cyxoe
tpenue. Cuiia TpeHUs CKOJIbXKEHUs U cuiia TpeHus nokos. KosdduiueHt tpenusi.
Cuita conpoTUBIIEHUS IPU IBUKEHUHU TEJA B )KUJIKOCTH WIIH rase.

[locTynarenpHOE U BpalllaTeIbHOE JBUKEHHUE a0COIOTHO TBEPOTO TEa.

MoOMEHT cuiibl OTHOCUTEIBHO OcHu BpamieHus. [lnedo cunbl. YcmoBus
paBHOBECHS TBEPAOIO TEa.

TexHudyeckue yCTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHE: TOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLIUU.

CpaBHeHUE Macc B3aUMOICUCTBYIOLIUX TEI.

Bropoii 3akon Herotona.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMAIIUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUU.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUYE€HUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBrxeHus: Opycka no HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTUA CWJI YNPYTOCTH, BO3HMKAIOMIUX B MPYKUHE U
pe3UHOBOM 00pa3siie, OT ux aedopmaruu.

HccnenoBanue ycioBMM pPaBHOBECHS TBEPAOrO TENA, HUMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKkonwl coXpaneHusn 6 Mexanuke

NmMnynbe MatepualibHOM TOYKU (Tena), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbe cunbl ¥ U3MEHEHHE HUMITYyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJIbCca.
PeakTuBHOE NBHXKEHUE.

Pabora cuibl. MOIITHOCTE CHITHL.

Kunernueckass sHeprusi MarepualbHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPTHUHU.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTUs YIpyro
nehopMupoBaHHONW  mpyxkuHblL.  [loTeHUManbHass dHEpPruss Tejaa  BOIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnnanbHple W HEMOTEHIUAJIBHBIC  CHJIBI. CBsi3b  paboTHI
HEMOTEHIIMAbHBIX CHUJI C W3MEHEHHEM MEXaHWYeCKOW SHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHUSI MEXaHHUYECKON dHEPIHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBAa M MPAKTUUYECKOE NPUMEHEHHE: BOJOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexon mOTEHIIMATIBHOM SHEPTUU B KHHETUUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomaol

N3yuyenue abCOMOTHO HEYTIPYTOTO y1apa ¢ TOMOIIBIO BYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3BMEHEHHEM MEXaHHUYECKOW IHEpTruu
T€Ja Ha MPUMEPE PACTHKEHUS] PE3UHOBOTrO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nka U TepMOINHAMHUKA

Tema 1. Ocnoebl MoneKyIAPHO-KUHEMUYECKOUl meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. ubdysms. Xapakrep ABWKCHHS W
B3aMMO/JICMCTBUS YaCTUI[ BemecTtBa. Mojaenu CTpPOEHHUsI Ta30B, XUIKOCTEH U
TBEPIIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pa3Mmepbl MoJiekys. KonnuectBo BemiecTBa. [locTosiHHas ABorajpo.

TemnoBoe paBHOBecue. Temmneparypa u €€ uamepenue. Illlkama Temneparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpEIHEM KUHETUYECKOW DJHEPrMHM TEIUIOBOTO JBWKEHUsA dacTtul] rasa. [llkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [lanbToHa. M30mponeccsl B UI€ATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe MpeAcTaBI€HUE H30MPOLECCOB: H30TEpPMa, H30XO0pa,
n3o0bapa.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnpiThl 10 1P HY3UN KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO IBUKEHUS.

Mopaens onbita [lTepha.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOAY JAABJIEHUA ra3a Ha CTEHKU COCYyIa.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUSA WACAIbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Ornpenenenne Maccol BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE MU3MEPEHUN
00BEMa KOMHATBHI, JABJICHUS U TEMIIEPATYpPhl BO3/lyXa B HEMl.

NccnenoBanne 3aBUCUMOCTH MEKy ITapaMEeTPaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoounHamuxu

TepmonuHamuueckass cucteMa. BHYTpEeHHsII SHEpPrusi TEPMOANHAMHUYECKOMN
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomuuecTBo TemnoTsl 1 pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temmonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKLIMS, U3JIyYECHHUE. Y A€IbHAs TEIUIOEMKOCTh BELIECTBA.
KosmuecTBO TemIOTHI pu Teronepeaaye.

[lonsitue 006 aamabatHoM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBOro 3aKOHA TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasza.

Bropoit 3akon TepmoanHamuku. HeoOpaTMMOCTh HpOILIECCOB B MPHUPOJE.

TeroBsle MamnHbL. [ [pUHIMIBI AEWCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus SHepruM B TEIUIOBBHIX MammuHaX. KoaddumumenT mone3noro
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdpduiueHT moie3Horo
JNEUCTBUS. DKOJIOTHYECKHE MTPOOJIEMbl TEINTIOIHEPTETUKHU.
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TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HSHEpPruu Tejla MpPU COBEPIICHUU palOOThI: BBUIET
npoOKH U3 OYTBUIKM MOJ JACHCTBHEM CKAaTOrO BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpAIH).

N3meneHne BHyTpEeHHEH SHEPruu (TeMIepaTyphl) Tella Mpu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacIIMPEHHUI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TYpOUHBI, IBUTATENs] BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepenue ynenbHON TENIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeutecmea. Dazoswvie nepexoont

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIEHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubsie Tena. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpemeHHble Martepuanbl. [lnaBienune u
KpUCTaITU3aIus. Y AelibHas TerioTa iasienusd. CyOmumanusi.

VYpaBHeHUE TEIUTOBOTO OaaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUAJOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune npu nOHUKEHHOM IaBIECHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U TUIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTAJIOB.

Yuenuueckuii skcnepumenm, 1abopamopHsie pabomul

N3Mepenne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

Paznen 4. DnekTpoauHaMuKa

Tema 1. Dnexmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsiioB. IIpOBOJHUKHM, OUAIEKTPUKU W MOJIYNPOBOJHUKU. 3aKOH COXpAHEHUs
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHbI 31€eKTpUUYECKU 3apsi.
Onektpuueckoe nose. Hanpssk€HHOCTH 3iekTpuyeckoro nois. [Ipuanun

11



CYIIEpHO3ULUU DIIEKTPUYECKUX MNOJEH. JIMHUM HanpsKEHHOCTU BIEKTPUYECKOTO
TOJISL.

Pabora cun  oamexktpoctatndeckoro  mois.  [lorenuuman.  Pa3HocTh
MOTEHIUANOB. [IpOBOAHUKM H AUAPAEKTPUKH B DJIEKTPOCTATHUYECKOM IIOJE.
JvanekTpuyeckas TpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DIeKTPOEMKOCTh TNIOCKOTO KOHAEHCATOPA.
DHeprus 3apsy)KEHHOT0 KOHJIEHCATOopa.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, dJEKTPOCTATHUYECKasl 3alluTa, 3a3eMJIEHHE BIIEKTPONpPHUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN almaparT, CTPyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIIUII IEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAU
IUTACTUH, PACCTOSIHUS MEXKAY HUMH U JUDJICKTPUUECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. I[Tocmosannwtit n1ekmpuueckuii mox. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1s ydyacTKa LEMu.

DNEKTPUYECKOE CONMPOTHUBJIEHUE. Y IEIBHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMELIAHHOE COEMHEHUE ITPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyms—Jlennma. MomHOCT
AJIEKTPUYECKOr0 TOKA.

DNEeKTpOABUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIIEHUE HCTOUYHUKA TOKA.
3akon Oma J1st TOJIHOM (3aMKHYTOM ) AnekTpuyeckoi nenu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METAJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUYeCcKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIpUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa P—N-nepexosa. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax H©  pacIijiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIEKTPOIIN3.
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DINIEKTpUUYECKUi TOK B Tra3zax. CamMOCTOSTENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Mosnus. 11nasma.

TexHudecknue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJBTMETP, PEOCTAT, MCTOYHUKU TOKA, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, TOJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCHUMOCTH COMPOTHUBJICHUS MWJIWHIPUUYECKUX TPOBOIHUKOB OT JJTHHBI,
TUIOIA/IM TONIEPEYHOI0 CEYEHUsI U MaTepuasa.

CwmernianHoe COETMHEHKE TPOBOTHUKOB.

[IpssMoe wu3MepeHue dSIEKTPOABIKYIIEH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMIPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psia 1 MpOBOAUMOCTD BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMEIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue anexktponusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJIEpPKATEIIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMHM MAaTeMaTHKH,
OMOJIOrMH, XUMUH, Teorpad i U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C W3YYEHHEM METOJO0B HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOACHUE, SKCIIEPUMEHT, MOJISTTUPOBAHNE, MOJIENb, U3MEPECHHE.

Mamemamuka: pemieHWe CHCTEMbl ypaBHCHHM, JWHEHHas QyHKINA,
napabona, runepboina, ux rpaduKu U CBOIMCTBA, TPUTOHOMETPUUYECKUE (PYHKIINU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HAa OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe MBMKEHUE B KUBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEpPEAaUH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBIICHUS B dKUBOU MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEN, KUIKOCTEH U
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ra3oB, JJEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs ITHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghusi: BIaxXHOCTB BO3/AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBMKEHUN C MCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIMIIHUKU, HWCIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoopkl,
AIIEKTPOOCBETUTENbHbIE MPUOOPHI, TAIbBAHUKA.

11 KJIIACC
Pasnen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. InekmpomazHumnas UHOYKUUA

[ToctosiHHBIE ~ MarHuThl.  B3auMojeicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAYKUMH. [IpuHOMIO Cyneprno3unuu
MAarHUTHBIX TOJIEH. JIMHUM MarHUTHOW WHAYKUMW. KapTuHa JIMHUM MarHUTHOW
UHIYKUIWHU M0JI TOCTOSHHBIX MAarHUTOB.

MaruutHoe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa JnWHUNA WHIYKUHAH
MAarHUTHOTO MOJS JJIMHHOTO MPSIMOTO TNMPOBOJHMKA M 3aMKHYTOTO KOJBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoneiicTBrue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJITHOPOJTHOM MarHuTHoM moje. Pabora cumsl Jlopenta.

SlBneHre BJIEKTPOMAarHUTHOW HWHAYKOWMHU. [loTOK BekTOpa MArHUTHOM
UHIAYKUAW. OJEKTPOABMKYIIAs CHUJIa HMHAYKUUMU. 3aKOH 3JIEKTPOMAarHUTHOM
naaykuuu Gapanest.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJBIXKYINAS CUJIAa WHAYKUUUA B
MIPOBOJHHUKE, IBUKYIIEMCS MMOCTYIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAaMOMHIYKIMHU. OIJEKTPOJABHXKYILAS  CHJIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHnuecknue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IIOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JSJICKTPOABUIATENb, YCKOPUTEIN 3IIEMEHTAPHBIX
YaCTHUILl, UHIYKIUOHHAS ME€Yb.
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Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE AIEKTPOHHOTO MTyYKa MATHUTHBIM IOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOTO TTOJIS.

B3aumoperictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBiieHUE PNEKTPOMArHUTHOW UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CUJIBI UHAYKIIMU OT CKOPOCTU U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHME CAaMOUHAYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

UccnenoBanue n1eMCTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUA 3JIEKTPOMArHUTHON UHAYKIIUH.

Pa3nen 5. KosieGanusi 4 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJIEOAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
Napmonnyeckue kxonebanuda. Ilepuon, vacrtora, amruiutyaa u ¢asza KojeOaHUH.
[IpyxuHHBIN MadATHUK. MaTeMaTUYeCKU MasTHUK. YPaBHCHUE TapMOHUYECKUX
kosieOanuii. [IpeBparieHre sHepru Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenbupiit koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeNbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATETLHOM KOHTYpE.

[IpencraBienne o 3aTyxarmux KojacOaHusX. BrIHYK/ICeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

Ilepemennbiii  TOk. CUHyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA H
HaNPSIKEHUS.

Tpancdopmatop. IlpousBonacTBo, nepenaya U MOTPeOICHUE IEKTPUISCKON
SHEPIruM. JKOJOTHUECKHE PUCKHU MPHU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOMN KU3HMU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUH AJIEKTPOIIEpe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KojeOaTeIbHOW CHCTEMBbI (MPYXUHHBIA WU
MaTeMaTU4eCKUN MasITHUK).
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HaGmonenue 3aTyxaronux KoiaeoaHu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUIA.

HaGmonenue pezonanca.

CB0OOOIHBIE 2TIEKTPOMArHUTHBIE KOJIEOAHNU .

OcuuniorpaMMbl (3aBUCMMOCTH CHJIbI TOKA M HaNPSKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIE€OaHUH.

Pe3oHanc mnpu mocCienOBaTENbHOM COEIMHEHHH PpE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOpAa.

Mopenb IMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MalbIX KOJeOaHUW rpy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanre mEpeMEHHOro TOKa B IEOM U3 MOCJIEAOBATENbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60THbL

Mexanudeckue BOJIHBI, YycioBHs pactpoctpaHeHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepedyHble M MPOAOIBHBIE BOJIHBI.
Nutepdepennus u nudpaxiius MeEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bwicota Tona. TemMOp 3Byka.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS M3Jy4E€HUS JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IpuMeHeHHe 31€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paANOCBSA3M U TENEBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paanonpuéMHUK, TeleBU30p, anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HICTOYHUK 3BYKa.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHuu u q1udpakini MEXaHHIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOM KOJIeOaHUIA.
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HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH: OTpaKCHUE,
MpesIoMJIEHUE, TOJsIpU3aLus, TUPpaKkus, UHTEpPEpEeHLINS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHErHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxkeHHUs cBeTa. [locTpoenue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKoHbBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTehb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yrona MoOJHOTO
BHYTPEHHET'0 OTPAXKEHUS.

HNucniepcus cBeta. CnoxxHbIN cocTaB 6emoro ceerta. [[Ber.

CobOuparome u pacceuBaromve JuH3bl. Tonkas smH3a. DokycHoe
paccTosiHUE€ W ONTHUYEeCKash Cujia TOHKOW JnH3BL. [locTpoeHune wn3o0pa)keHuil B
COOMpAIOIINX U pacCeUBAIONIUX JIMH3aX. DopMysia TOHKOUM JIMH3BI. Y BEJIHYCHUE,
JaBaEMOE JTMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOM ONTHUKHU.

BonnoBas ontuka. HWurepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKH.
YcnoBuss HaOMOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBeta. JudpakuuonHas pemérka. YcloBue HaOI0IEHUs
[JIABHBIX ~MaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHudyeckue yCTpOWCTBA U MNPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAaHEHUE, OTPAKEHHUE U MPEIOMIICHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OoTpakeHue. MoJiesib CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUI B TUH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne narepdepeHIinm cBeTa.

Hab6mronenne nudpakmum ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue crekTpa ¢ MOMOMILIO TPU3MBI.

[Tomy4enwue criekTpa ¢ MOMOIIbI0 TU(PAKIIHOHHON PEMIETKY.

HaGnronenue nossipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl
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N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3aX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeMAJILHON TEOPUH OTHOCUTEIBLHOCTH

['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHHUKH. [Toctynater
CIIEUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJAYJIS CKOPOCTH
CBETa B BAaKyyMe€, IPUHILIMI OTHOCUTEIIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHU M COKpALIECHUE
JUTAHBI.

DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C PHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPIUs
TTOKOSI.

Pa3nen 7. KBanToBas ¢usuka

Tema 1. Dnemenmul K6anmogoi onMuKU

®dotonbl. Dopmyna [lnanka cBs3u s3HEPTUH (HOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC POTOHA.

OTtkpeiTue u uccnenoBanue porodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoadpdexra. YpaBHenue DitHmteriHa mist horodddekra. «KpacHas rpanHuia
doTorddexra.

JlaBnienue ceeta. Onbitel I1. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpoMCTBA M MPAKTUYECKOE NpPHUMEHEHHE: (DOTOIIEMEHT,
dboTomaTunK, CoMHEUHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodd PekTa.

Ceetoguon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
IInanerapnas Mmogmenb aroma. Ilocrynatel bopa. U3nmyueHwe u moriomeHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrUM Ha JApyrou. Bumsl
crekTpoB. CHEeKTp ypOBHEHN SHEPTHHU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Bonusl ae bpoitisa. KopryckynsipHO-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHHUE: CHEKTPalbHbIN

aHanu3 (CIEeKTPOCKOM), 1a3ep, KBAHTOBBIA KOMITBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJIHBI JIa3epa.
HaGmronenue nuHeiuaThiX CHEKTPOB U3TYUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol
HaGmronenue nuHelyaToro CrekTpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI, JIOKAa3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  coctaBa
paanoakTUBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITyYCHUS.
BnusHue paagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHEe TIpoTOHAa M HeiTpoHa. Hykionnas mopens sanpa ['eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio siagpa. M30Tonsl.
Anbda-pacnian. ODJIEKTpPOHHBIM W TO3UTPOHHBIM OeTa-pacmazn. [amma-
u3NlydeHue. 3aKOH paJuoakTUBHOIO pacrnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JledexT macce spa.
SnepHble peakuuu. [lenenue u cuHTE3 AAEP.
Anepnsiii peaktop. Tepmosnepubiii cuHTe3. [IpoOiieMbl W MEPCHEKTUBHI
AIEPHON SHEPreTUKU. JKOJIOTHUYECKUE ACTIEKTHI SIAEPHON IHEPTETUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTadbHbIe B3auMoiecTBus. EquHcTBO (prznyeckoi kKapTHHBI MUPA.
TexHu4eckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHna, siepHbIi peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOLIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTuil (TI0 TOTOBBIM (GoTorpadusim).
Pa3nen 8. DiieMeHTbI ACTPOHOMMHU U ACTPOPUZUKH

Otansl pa3BUTUs acTpoHOMUH. [IpUKIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3maoro nHeba. Co3Be3gusi, sSpKHe 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBIOKCHHE.

CoiHEeUHAs cucTEMA.

Connne. ConHeuHass akTHUBHOCTh. Mcrounuk sHepruu CojiHIIAa W 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpadbHBIM KjIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJIs 3BE3]1 TJIAaBHOM IMOCIIeI0BaTeILHOCTH. BHyTpeHHEee cTpoeHue
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3B€31. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKAECHUH U 3Boonuu ConHia u
3BE3/. DTaIbl KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxkenue CosHLA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
raJaKTUK.

Bcenennas. Paciupenue Beenennoid. 3akon Xa606ma. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukToBoe u3iryyeHue.

Macmtabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxkue nabnrooenust

HaGmonenusi HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHUH 7151 onpeeleHUs] TOJ0KEHHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOMYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, uianet, Miteunoro [lyTu.

O6o0mariee NOBTOPEeHUE

Ponb ¢u3uku MW acTpOHOMHMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHOM M ATUYECKOUN cepax NeaTeTbHOCTH YEeJIOBEKa, pOJib U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTUHE MHpA, POJib PU3NUECKON TEOPHUH
B (GOpMHpPOBAaHMU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM PSYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kkjacce ocCyliecTBIsIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MAaTEMAaTHUKH,
OMOJIOTMH, XUMUH, Teorpad i U TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SBJICHUE, HAyYHbIH (akT, rumoresa, (Quanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCTIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuka: pelmieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMH, MPU3HAKH TOJ00US TPEYrOoJbHUKOB,
OTpeseNICHUE TUIOMAIH TIIOCKUX GUryp u o0bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKMBOW MpPHUPOAE, KoJieOaTebHbIE
JNBH)KEHUS B JKMBOW MPHUPOJIE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEHCTBUE
paanuanuy Ha KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl O00pa30BaHUSl KPUCTANIMYECKOM pEIIETKH, CHEKTPaJbHbIN
aHaJn3.
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l'eoepaghusi:  MarHuTHBIE TOJIOCA 3€MIIM, 3aJIeKU MArHUTHBIX DY/,
(oToCchEMKA 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHUM.

Texnonocusa: IMHUW DJICKTpOIEpenad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHASA II€4b, pajap, PaguONpPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIN ammapaTt, BOJOKOHHAs OITHKA,
coJiHeyHasi 6aTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOIKHO OOECIEUUTH JOCTHUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTEIIBHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJBbTATDI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yUeOHOro mnpeaMera « Ou3nKay JTOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTb OOYyYalOlIUMXCSl PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3WIIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacIIMpPeHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HaIpPaBIICHUM
BOCIIUTATEIILHON JIESITEIHHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOTO BOCHUTAHUS:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3HUIIUN 00YUYaAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYENOBEYECKUX T'yMAHUCTHUYECKUX |
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPa’KJaHCKOro
oO0IIeCTBa, y4acTBOBATh B CAMOYIPABICEHUH B 00pa30BaTEIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJEHCTBOBATh C COUUATIbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIHUSIMHU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOM U BOJIOHTEPCKOU EATEIILHOCTH;

2) MaTPUOTHYECKOT0 BOCIHUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKWU;

3) 1yX0BHO-HPABCTBEHHOT0 BOCHUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHKCIIE B
NEATENBHOCTA YYEHOTO;

OCO3HAHHUE JUYHOTO BKJIaJ1a B IOCTPOEHHUE YCTOMYMBOIO OyIyLIEro;

4) 3¢TeTHYECKOT0 BOCTHTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,

MPUCYIIETO (PU3NUECKON HayKe;
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5) TpyA0BOTO BOCHUTAHMS:

HMHTEpeC K pa3iauvHbiM chepaM npodecCUOHAIBHON AESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu u peaanu30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHM HA IPOTSKEHUU BCEU JKU3HU,

6) PK0JOrHYeCKOr0o BOCHHTAHHS:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPhl, OCO3HaHUE TIJI00AIBLHOTO
XapakTepa dKOJOTUYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUU B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUS 1IeJIE YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA;

pacuIupeHue OombiTa JAEATeTbHOCTH HKOJOTUYECKOW HAaMpaBIICHHOCTH Ha
OCHOBE MMEIOIITUXCS 3HAHUMN MO0 (PU3UKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS :

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeNbHOCTH, TOTOBHOCTH B IMpOIECCe
u3ydeHus  (U3UKU  OCYIICCTBISATH TNPOCKTHYIO U HCCIIEIOBATEIIbCKYIO
NEeATEeNIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDI
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiICTBUSA
ba3zoBble 10rnueckue 1eicTBUA:

CaMOCTOATENbHO  (QOpMyIHUpPOBaTH W aKTyaJlU3UpOBaTh  MPoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LN JEATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U NPOTUBOPEYMS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh MJIAH PEHICHHUS MPOOIEeMBbI C YIETOM aHaln3a MMEIOITUXCS
MaTepUalibHbIX U HEMaTEepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B ICSATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUI JI€SITEIIHOCTH;

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUSIX  PEaAbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUIEHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTeIbCKHeE AeliCTBUA.

BJIAJI€Th HAYYHON TEPMHUHOJIOTHEN, KIIOYEBBIMUA MOHATUSAMHU U METOIAMU
bu3nUYecKor HayKH;
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BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHOW AESATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3INYHbIX
METO/IOB ITO3HAHUS;

BIAJIETh BHUJAAMU JCSITEIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHS, €ro
WMHTEpIpETalid, MPeoOpPa3OBaHUIO W TMPUMEHEHHIO B PA3IWYHBIX YUCOHBIX
CUTYallUgX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIIATH PUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ peIIeHHs, HAaXOAWTh apryMEHTHI JIsl JI0Ka3aTeabhCTBa
CBOMX YTBEP)KJIEHUH, 3a]1aBaTh MMapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEIICHHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIBHOMN
JESTeILHOCTH, B TOM YHUCJIE MIPH U3yUYeHUH (DU3HKH,

NaBaTh OIEHKY HOBBIM CHUTYalHUSIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HAaHUS 10 (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIbHbIE IOAXO0/IbI U PELLICHUS;

CTaBUTb IPOOJIEMBI U 3a]]a4H, JOIMYCKAIOIIHUE aJbTEePHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HUs MHPOpPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIATH IOMCK, aHAJIU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTalio MH(OPMALKUU Pa3IUYHbIX BUAOB U (GOpM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCMOJb30BaTh  CpPEACTBa  MH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ CcoOdrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMpaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHHA B pa3iMuHBIX (opMaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BBIOUPAs ONTUMAIbHYIO
(dopMmy npeAcTaBIeHUs U BU3YyaTH3AIIH.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUSA:
OCYLIECTBIIITh  OOIIEHME Ha ypokax (U3MKM U BO  BHE-YPOUHOHU
NEATENbHOCTH;
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pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMUKTHBIX CUTyallud ©  CMATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W WCIMOJIb30BATh MPEUMYIIIECTBA KOMAHAHON M MHIWBUAYaTbHOU
paboThI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JEUCTBUH C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXIOr0 WieHAa KOJUICKTHBA;

NpUHUMATh I[EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPAWHUPOBATh JEHCTBUSL MO €€ JIOCTHXKEHUIO: COCTABJATH IUJIaH JCHUCTBUH,
pacrpenensTh Pojau C Y4€TOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OIICEHUBATh Kaye€CTBO CBOEr0 BKJIaJa W KaXJOTO yYaCTHMKAa KOMaHIbl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBATh WJAEU C TO3UIMM HOBHU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMUECKOE TIOBEJACHHWE B Pa3JIUUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.
PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJISATH IO3HABATEILHYIO JICATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBIABJIATH MPOOJEMBbI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEILHO COCTAaBJISITh TUJIAH PEIICHUS PACUETHBIX M KauyE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJTHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTESHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacuIupsTh paMKH Y4eOHOrO IpeaMeTa Ha OCHOBE JUYHBIX IPEATIOYTCHHM;

nenaaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pellIeHuE;

OIICHUBATH IPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(M3UKH, TTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIIbHBIA U KYJBTYPHBIN YPOBCHD.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIN HHTEJIEKT:

JlaBaTh OICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJCTh HABBIKAMHU  TIO3HABATCIIBHON  peduieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JICMCTBUA W MBICIUTEIbHBIX MPOILECCOB, HX PE3YJIbTATOB U
OCHOBaAHUI;
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HCITOJIB30BaTh MPHUEMBI PeIICKCUU TSl OLICHKH CUTYaIluH, BHIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHHS IO UX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTrUX TIPH aHAJW3€ pPe3yIbTaToB
NEeSATEHHOCTH;

NPUHUMATH ce0s, TOHUMAas CBOU HEJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTrUX TIPH aHAIU3€ PE3YJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MPABO M MPABO JPYTUX HA ONTHOKH.

B mporiecce n0CTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe A YPOBHA CpPEIHEro oOImero oo0pa3oBaHus y OOydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHAJIbHBIN WHTEIIIEKT, TIPEAMOIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIEr0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAJIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON CQEpHI,
OBITH YBEPCHHBIM B cele;

CaMOpETYyJIMPOBaHMS, BKIIFOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHME, CIIOCOOHOCTh aJalTUpPOBAThCS K
AMOIIMOHATIEHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTpEMJICHUE K JOCTHKEHHUIO LETU U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHsS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHUS
C IPYTUMHU JIIOJbMU, 32800 TUTHCS, MPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mpeaMmeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAapTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHOU TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOU AEATEIIBHOCTH JIIOAEH;

YUUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YUYEHHBIX (PU3MYECKUX MOJEIICH:
MaTepHallbHas TOYKa, MHEPIMAIbHAS CHUCTeMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJI, TOYCUYHBIN
AIEKTPUYECKUI 3apsii IPU pellieHnH GU3NYECKUX 3a]1a4;
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pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOLIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TAaJIeHHE TeJ, JBM)KEHUE IO OKPYKHOCTH, WHEpIIHUs,
B3auMojiericTBue Tel, nuddy3usi, OPOYHOBCKOE JABUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIECHUH ), TETUIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIaBJIEHUE, KPUCTAUIM3allMsl, KHUICHUE,
BJIYKHOCTb BO3/IyXa, MOBBIIICHUE JIaBJICHHS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHMSI Tra3a B HM30Mpolieccax,
AJIEKTPU3ALUS TEJ, B3AUMOICHCTBUE 3aps/I0B;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ys (PU3UUYECKUE BEITUYWHBI:
KOOpAWHATA, NyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KUHETUYEeCKasi YHEPTUsl, MOTCHI[MAIbHAS DHEPrys, MEXaHUYecKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPH ONUCAHUM TPABUIBLHO TPAKTOBATH
(bU3UYECKU CMBIC HCIOJIb3YEeMbIX BEIWYHH, WX OOO3HAUCHUS] W E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIIMUUHY C JAPYTUMU
BEJTMYMHAMH;

OTMHUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SIBJICHMUS,
UCTIONIb3Yd (U3MYECKUE BEJIMYMHBI: [ABJIEHHWE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrus XaOTHYECKOrO JIBHKEHUS MOJIEKYJ, CpPEIHEKBAaJApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JACHCTBUS TEIUIOBOIO JBUTATENs; MpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYMH, HX
000O3HAaYeHUsT U EIUHUIBI, HAXOAUTh (OPMYIbBI, CBA3BIBAIOLIUE JAHHYIO
(GU3MUECKYIO0 BEIMUMHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKue BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
MpU ONMHWCAHUM TIPABWJIBHO TPAKTOBAaTh (PU3MUECKHA CMBICT HCIIOIh3YEMBbIX
BEIMYMH, WX OOO3HAYECHHUS WM EIWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE
TaHHYI0 (U3UUYECKYIO BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHANMM3UPOBATH (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUpHOTO Tsrotenus, I, I u 111 3akonsr HeroTOHA,
3aKOH COXPaHEHUsS MEXaHMYECKONW HHEPruM, 3aKOH COXpPAaHEHUsS HMIYJIbCa,
MPUHIHUI CYNEPHO3ULUHA CHUJ, MPUHUMUI PABHONPABUS HWHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYIO TEOPHUI0 CTPOEHUSI BEIIECTBA, Tra30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOTO0 3apsa, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO
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(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIIMIIBI JCWCTBHS MAIllMH, TpPHOOPOB U
TEXHUYECKUX YCTPONCTB; Pa3nHyaTh yCIOBHUS WX O€30MACHOTO WCIOJIB30BAHHS B
MMOBCEAHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HWCCJICAOBAHUIO (PU3WYCCKUX SIBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHH, IMPU ITOM
dbopmynupoBaTh MpodlieMy/3aqadyy U TUNOTE3y Y4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYIOBaHUS, MPOBOAUTH OIMBIT MU
(bOpMyITHPOBATH BHIBOIBI,

OCYIICCTBIISITh MPSMbBIE M KOCBEHHBIC U3MEPCHHS (PU3NYSCKUX BEIMYUH, TIPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIIOJIb30BaTh W3BECTHBIC
METO]IbI OIICHKH TOTPEITHOCTEH N3MEPCHHUI;

UCCIICIOBATh  3aBUCHMOCTH  MEXIy  (DHU3UYECKUMHU  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHUH, NMPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHpPOBATh PE3YNIbTATHl MOJIYYECHHON 3aBUCUMOCTH (DU3HUCCKUX BCIMYUH B
BUJIE TaOIUI] ¥ TpaUKOB, JIeJIaTh BHIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHHA B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1TaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIKM3a YCJIOBUA 33a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUECKHUE BEIMYHHBI U (POPMYIIBI,
HEoOXOaUMBbIe ISl €€ pelleHus, MPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOTO 3Ha4YeHUsI (PU3HUECKON BEIIMYMHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJIOTUYECKHA HETPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHUM C OMOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uvecKue SABICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC

UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALIUN
U TIPECTABICHHS YyYeOHOW U HAYYHO-TIOMYJISIPHON MH(POPMAIINH, TTOIYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MTPUMEPHI BKJIaIa POCCUUCKUX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSCHEHHWE TPOIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE

TCXHHUKHN U TGXHOJ’IOFPIﬁ;
HCIIOJIb30BATh TCOPCTHUYCCKUC 3HAHUSA II0 (bI/IBI/IKe B HOBCGI[HGBHOﬁ KHN3HHU

1U1si o0ecrniedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
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YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOLIEN Cpene;

paboTaTh B Tpynme C BHIOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh palbOTy TPYIIbI, palMOHATIBLHO pacHpeAeisaTh O0S3aHHOCTH W
IJIAHUPOBAThH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYaIlUsIX, aJICKBAaTHO OIICHUBATh
BKJIQJI KQXJOT0 U3 YYaCTHUKOB I'PYIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y O0YyUAIONTUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpPax pojib U MecTo (U3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW NESITEIBHOCTH JIIOAEH, IETOCTHOCTh U E€IUHCTBO
bu3nYecKor KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEUHBIN AIEKTPUUYCCKHUIN 3apsi/l, JTIyd CBETA, TOUCUHBI UCTOUYHHK CBETA, sJICpHAsI
MOJICJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sJipa NpPH pelieHuu (Ppu3ndeckux
3azay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ACHCTBHS TOKa, B3aUMOJECHCTBHE
MAarHuTOB, SJIEKTPOMArHUTHAas WHAYKUUWS, JEWCTBHE MArHUTHOrO IO HA
NPOBOAHUK C TOKOM W JBIKYIIMMCS 3apsj, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHUs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aTomMa BOJIOPOJla, ECTECTBEHHAass M HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONKUCHIBATh H3YyYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHUE,  JJIEKTPUYECKYI0  NPOBOJMMOCTb  pa3IMYHBIX  Cpel) |
AIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NUYECKHE BEITUUNHBI:
ANEKTPUYECKUI 3apsij, CWa TOKa, AJIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUYECKOE
COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYIAs Cuila, paboTa TOKa,
WHIYKIHMST MarHUTHOrO mnojisi, cuia Ammnepa, cwia JlopeHua, WHIYKTUBHOCTH
KaTYIIKW, SHEPrus SJIEKTPUYECKOT0 M MArHUTHOTO IOJIEH, Mepuoj M YacTroTa
KojeOanmii B KoseOaTeIbHOM KOHTYpE, 3apsJ W Ccuia TOKa B TIPOIEcce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoOJieOaHWW, (OKYCHOE paCCTOSHHE U
ONTHYECKAasl CHJIa JIMH3bI, NPU ONKHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUI
CMBICI HUCIOJb3YEMbBIX BEJIMYMH, UX OOO3HAYEHUS M €JUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3bIBAIONIME JAHHYIO (U3UMYECKYIO BEIMYMHY C JAPYTUMHU
BEJINYMHAMU;
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ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS UM TMPOLECCHI, HUCIOIb3Ys
dbu3nYecKue BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrusi U UMNYJIbC (DOTOHA, IEPUOJI TTOTypacaga, SHEPTUs CBSI3U
aTOMHBIX SII€p, MPU ONHCAHUU MPABWIBHO TPaKTOBaTh (PU3MYECKUNA CMBICH
WCIIOJIb3YEMbIX BEJIWYUH, WX OOO3HAYECHUS W EIUHUIIBI, YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEJIWYMHY C JAPYTMMHU BeJIWYHWHAMH,
BBIYUCIISTh 3HAaUCHUE (PU3HUECKON BEJIUUNHBL;

aHAJTU3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YSd (PU3UUYECKUE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U NapalieIbHOTO
COCIMHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[UU, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAaHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHmTeHa miisa dhoTodddexTa,
3aKOH COXPAHEHUS HDHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCAa, 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiaTtsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IMPU dTOM pa3IndaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHsS (IpaHHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONpEeAEsATh HAMPABJICHUE BEKTOPa UHAYKIIMM MAarHUTHOIO TOJIsl IPOBOJHUKA
C TOKOM, CHJIbI AMriepa U cuibl JIopeHna;

CTPOUTh M OIUCHIBATh H300pAKEHHME, CO3[]aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBIMIOJHATh JKCIEPUMEHTHl MO HCCIEAOBAHUIO (PU3MYECKUX SIBICHUU WU
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX HW3MEPEHUW: TIPH 3TOM
dbopmynupoBaTh mpoOIEMy/3amady M THINOTE3y Yy4eOHOro  JKCIEpHUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO OO0OpYAOBaHUS, MPOBOAUTH OMBIT H
(bopMynHpOBaTH BHIBOJIBI,

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPECHHS (PU3NUYECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTUMAJBHBIA CHOCOO M3MEPEHUS U HMCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEUIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIWYUH C  HCIOJIh30BaHUEM
OpSMBIX HM3MEPEHWIl: TMPU HSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AeMaTh BHIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

coOmoaTh mpaBmia 0€30MacHOTO TpyAa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIICOBATEICKOH W TMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacu€THblE 3aJaud C SBHO 33JlaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIOb3Ys (PU3HYECKHE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJlM3a yCIIOBHS 3a/1auu
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BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3UUECKUE BEIUYHMHBI U (POPMYIIbI,
HeoOXonuMble JIJIsl €€ pEellIeHUs, MPOBOJUTh PAacU€Thl M OLEHUBATH PEATbHOCTh
MOJIYYEHHOT'0 3HAaYeHUs (PU3NUECKON BEIMYHHBI;

pemaTb Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JJOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPacCyXIACHUI ¢ ONOpold Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIE

UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOUMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUN
U MpeJCTaBiIeHUs Yy4eOHOM U HAYyYHO-TIONMYJISIPHON MH(pOpPMalUU, MOJYYEHHOU U3
Pa3TUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH NOJy4aeMyt0 HHPOpMaIIO;

OOBSACHATh TMPUHUUIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUUYECKHUX

YCTPOMCTB, pa3auyaTh YCIOBHS UX O€30MaCHOTO MCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUK;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 00PAIEHUU ¢ MPUOOpPaAMU U TEXHUYECKUMU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpYXKalollel cpeae;

paboTaThb B TIpyHIe C BbHIIOJHEHUEM pa3IMYHBIX COLUAIbHBIX pOJEil,
IUIaHUPOBaTh pPAa0OTy TPYMIbI, PAUOHAIBHO paclpeiesarTh OOA3aHHOCTH U
IUITAHUPOBATh JEATENIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX, aJl€KBaTHO OLIEHUBATH
BKJIa/1 K&KJIOT0 U3 YUYACTHUKOB IPYIIIBI B pELUICHUE pacCCMATPUBAEMON MTPOOIIEMBI.
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TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosu4yecTBO 4acoB J1eKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne n/m Koutpoasusie | Ipakruyeckue
NMporpamMmbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. ®U3UKA U METO/Ibl HAYYHOI'O ITO3HAHUS
Bubnuoreka 1JOK
11 o 2
VISHIG T METOABL HAYHHOTO HOSHAHI https://m.edsoo0.ru/7f41bf72
Uroro no pazpeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 brbmmorexa LIOK
https://m.edsoo.ru/7f41bf72
Bbubnuoreka 1JOK
2.2 7
Aumaniika https://m.edsoo.ru/7f41bf72
Bubnuoreka 1JOK
2.3 3 6 1 1
AROHBL COXPATICHILL B MEXAIHKe https://m.edsoo.ru/7f41bf72
Wroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON 9 1 bubnmnoreka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 O 10 1
CHOBBL TEPMOITHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHHSI BELIECTBA. 5 bubnnoreka LIOK
' ®a3oBbI€ MEPEXOIBI https://m.edsoo.ru/7f41bf72
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Utoro no pazneny

24

Paznea 4. QJIEKTPOAUNHAMUKA

Bbu6nuoreka 1JOK

4.1 3 10
flerTpoctatitia https://m.edsoo.ru/7f41bf72
492 ITocrosiHHBIN 31ekTpUYecKkuil TOK. Toku B 12 bubmuoreka [{JOK
' Pa3INYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 22
PezepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHuUe pa3aesioB U TeM (uugposbie)
Ne n/mn Koutpoabubie | IlpakTuyeckue
NPorpamMMbI Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypchl
Paznen 1. DJEKTPOAUHAMUKA
11 MaruauTtHoe nose. JIeKTpOMarHuTHast 16 1 5 bubnuoreka [{OK
' VHTYKIHS https://m.edso0.ru/7f41c97¢c
Uroro mo paznmemy 16
Pasznen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHn4ecKUe U JIEKTPOMarHuTHBIE 6 1 bubmmorexa [TOK
' KoneGanus https://m.edso00.ru/7f41c97¢
MexaHu4ecKue U JIeKTPOMarHuTHbIC bubmuoreka [{JOK
2.2 8 1
BOJIHBI https://m.edsoo.ru/7f41c97c
1
23 Ontika 10 5 Bubnuoreka 1JOK
https://m.edsoo.ru/7f41c97c
Wroro mo paznmery 24

Paznen 3. OCHOBBI CIIEUAJIBHON TEOPUHW OTHOCHUTEJIbBHOCTH

OCHOBEI CHQHH&HBHOﬁ TCOPUU

bubmuoteka IJOK

31 OTHOCHUTEIBHOCTH 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 3
Paznen 4. KBAHTOBASI ®U3UKA

4.1 DneMeHTbl KBAaHTOBOM ONTHKHU 2 Bubnuorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.2 CrtpoeHue aroma 4 bubnnoreka LOK
https://m.edsoo.ru/7f41c97c
4.3 ATtomHOE SIpO 8 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 14

Paznea 5. QJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

Bub6nuoreka 1JOK

5.1 DJeMeHThl aCTPOHOMHH U aCTPOPHU3UKU 9 https://m.edsoo.ru/7f41c97c
Uroro mo paznmemy 9
Pa3znen 6. OBOBLIAIOIIEE IMTIOBTOPEHUE

o Oobuatomee mostoperite 2 Efffgmﬁzogﬁlﬁmlcgn
Wroro mo paznmemy 2
PezepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBO 4acosB JJIeKTPOHHBbIE

Ne JlaTa uudpoBbIe

Tema ypoka KounTtposbHbie IIpakTn4yeckue op
n/n Bcero H3y4YeHHUs | oOpa3oBaTeSIbHbIE

padoThI padoThI
pecypcsl

®du3uka — HayKa O MPUPOJIE.

. o yKa O TIpHpoX . Bu6morexa [[OK

ay4JHbIC METOJIbI TO3HAHMS
v A https://m.edsoo.ru/ff0c32e2
OKPYXAaOILIEro MUpa
Pons u mecto ¢pusuku B

) (hopMUPOBaHUHU COBPEMEHHOM 1 bubnmorexa [{OK
HAy4YHOM KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITeIHbHOCTH JIFO/ICH
MexaHn4eckoe ABUKEHUE.

3 OTHOCUTENHFHOCTh MEXaHUYIECKOTO 1 bubmoreka I1IOK
nBrkeHus. [lepeMernienne, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE npsiMOIMHEHHOE 1 bubnmoreka [TOK
JIBYDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnmnoreka [IOK
IBIYKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOomHoe mazenne. Y CKopeHue 1 bubnmnoreka [IOK
CBOOOHOrO MaJACHMS https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe 1BH>XeHUE.

7 JIBIOKeHHE MaTepUaibHOW TOYKH IO 1 bubamorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 ITpunun otHocutenbHOCTH ["anmummes. 1 bu6nuoreka IJOK
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NuepunanbHble CUCTEMBI OTCUETA.
ITepssoiit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [IpuHnun

Bbu6nuorexa IJOK

? CyneprosHiLii Cil. Bropoif saior https://m.edsoo.ru/ff0c3be8
HeroTtona ans MaTepuanbHOU TOYKH

10 Tperun 3akoH HeroTona st Bub6nuoreka 1JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOro tAroreHus. Cuia

11 TsokecTu. [lepBas kocmuueckas bubmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmorexa [{OK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuueHnt tpenus.

13 Cuna ZinpomBneH%)j ;Ipn L[B;I:ceHHH Bubmoreta LOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJIKOCTH WJIU ras3e
[ToctynarenpHOE M BpalaTeabHoe

1 JBUKCHHUE a0COIFOTHO TBEPOTO Tea. bubmuoreka [JOK
Mowment cunbl. [1ne4do cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIIOTO Teja
Nmnynbc MaTepuanbHON TOYKH,

15 CHCTEMBbI MaTEPHUAITbHBIX TOYEK. bubmuorexa [JOK
WNMnynec cunbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMIyJabca. PeakTuBHOE IBUKEHHE
Paborta 1 MOIHOCTb CHJIBI.

16 Kunernueckas sHeprust MaTepuaibHON bubnnoreka LIOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKOH 3HEpPruu

17 IToreHnmansHasd HEPrus. bu6nuoreka IJOK
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IToreHnmansHas 3HEPTUS YIPYro
ne(pOpMUPOBAHHOU MPY>KUHBI.
[TorenuunanbHast HEprus Tejaa BOIMU3U

MIOBEPXHOCTH 3EMIIH

https://m.edsoo.ru/ff0c461a

18

IloreHuuanbHbIE U HETIOTEHIMAIBHBIC
cuiibl. CBsi3b paboOThI
HETMOTEHLUAIBHBIX CHUJI C U3MEHEHUEM
MEXaHHUECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHMsS] MEXaHUYECKOW

SHEeprun

Bu6nuoreka 1JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HMccnenoBanne cBA3M pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEPE PacTsHKEHUS
PE3MHOBOTO JKI'yTa»

20

KonTponsHas pabora mo teme
«Kunematuka. JlmHaMuKa. 3aKOHBI
COXpaHEHUSI B MEXaHHUKE»

Bubnuoreka 1JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-
KWHETUYECKOi Teopuu. BbpoyHoBckoe
nerxeHue. Juddysus

Bub6nuoreka 1JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBHKCHHS U
B3aMMOJICHCTBHS YaCTHI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPJBIX TEl

23

Macca monekyn. KonnuectBo
BemecTBa. [locTosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
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u e€ uzmepenue. lllkana remneparyp
Lenscus

Uneanpueiii raz3 B MKT. OcHoBHOE

Bbub6nuorexa IJOK

2 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHasl TeMIieparypa Kak Mepa

26 CpelHel KUHETUYEeCKOW SHEPT U bubnmnorexa [{OK
JIBYDKEHUSI MOJIEKYJl. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneitpona

27 3akoH [lampToHa. I'a30BEIC 3aKOHEI
JlabopaTopHas pabora

28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpaMy COCTOSHHUS
pa3peKEHHOr 0 ra3a

29 Nzomporieccs B waeanbHOM ra3e U ux bubmuoreka [JOK
rpaduyecKoe MpencTaBICHIEe https://m.edsoo.ru/ff0c570e
BuyTpennssa sHeprug
TEPMOAMHAMUYECKOW CUCTEMBI U

30 crroco0bI €€ n3menenust. Komnuecto Bbubmuoreka IIOK
TEIUIOTHI ¥ paboTa. BHyTpeHHSS https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O UICATLHOTO
rasa

bubmuoteka IJOK

31 Buer renonepesain https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEIJIOEMKOCTH BEIIECTBA.

32 KonuuecTBo TEmioTel mpu bubamorexa OK
Terionepeaaye. AauadaTHbIA MpoLecce hitps://m.eds00.ru/ff0c5¢36

33 [lepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnnoreka LIOK

NpUMCHCHHEC K HU30IIponeccam

https://m.edsoo.ru/ff0c5efc
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HeoGpartumocts mporeccoB B

bu6nuoreka IJOK

34 .B i
HPHpOZIS. BTOPOH SAKOH https://m.edsoo.ru/ff0c6230
TEPMOTMTHAMUKHU
35 [Mpunuun neiicteus u K11/ rermosoit Bbu6nuorexa IJOK
MaIluHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapuo u ero KIT/
37 DKonoruueckue npooiemMsl
TETUIODHEPT € TUKH
38 O6o6marommii ypok «MonekynsapHas bubnmorexa [{OK
¢u3uka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabora mo teme
39 «MornekynsipHasi puznka. OCHOBBI bubmmorexa LIOK
P ' https://m.edsoo0.ru/ff0c6a50
TEPMOJMHAMHUKI
40 [TapooOpa3oBaHne U KOHICHCAIIHS. bubmuoreka [{OK
Wcnapenne n kureHue https://m.edsoo.ru/ff0c63b6
AOGcomoTHas U OTHOCUTEIIbHAS
. Bubnuoreka 1JOK
41 BIIQYKHOCTH BO3/Tyxa. HachIeHHBII
https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucrammueckue u
42 amMopdHbIe Tesla. AHU30TPOIHS bubmuorexa [JOK
CBOWCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbBIE MaTepUalIbI
I1 .
JIaBJIEHUE U KPHUCTAILTH3AIHS BuGmorexa LIOK
43 VYaenbHas TemioTa TUIABJICHUSI.
https://m.edsoo.ru/ff0c6708
CyOnumanust
b K
44 YpaBHEHHE TEIIOBOro OanaHca nonmorexa 110

https://m.edsoo.ru/ff0c6820
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DJieKTpu3anus Tei. DIEKTPUIECKUH

bu6nuoreka IJOK

45 3apsai. JBa BHA 3JIEKTPHYECKUX
pan. /i A p https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOAHUKH, TUDIICKTPUKU B
46 an OBOJIHHUKH 3aKF())H COXpaHEHUS bubmmorexa [TOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsia
Bsaumozencreue 3apsaa0B. 3aKOH
47 Kynona. ToueyHBIH SIEKTPHICCKHN bubmorexa HOK
y ’ P https://m.edsoo.ru/ffOc6ces
3apsi
Hanpsyx€HHOCTB 371EKTPUIECKOro
48 nosist. [IpuHnun cynepnozunuun bubmuoreka [{OK
ANEKTpUYECKUX ToJied. JInaum https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
Pabota cHII 3J1eKTPOCTaTHYECKOTO
49 - pP Bbubnuoreka 1JOK
ois. Ilorermuan. Paznoc
ot LoTertH HOCTE https://m.edsoo.ru/ff0c6f00
ITOTEHITNAJIOB
[IpoBOgHUKYN M TUPJIEKTPUKH B
50 3J'Ip6KT OCTaTHYECKOM HZJP;S bu6mmorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas TPOHUIIAEMOCTh
bub6 OK
51 OnekrpoemMkocTh. Konaencarop nomorexa L
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTh TIIOCKOTO
bubmuoreka IJOK
52 KOHJIEHCATOpa. DHEPrusl 3apsKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOH/JIeHCaTOopa
53 JlabopaTopHas padora "H3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
54 ITpunITUTT NEHCTBUA ¥ IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O
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ammaparta, CTpyHHOro MpHuHTepa.
DIeKTpoCcTaTHUECKas 3aIKTa.
3a3eMiIeHHE IIEKTPONpPUOOpPOB

55

DNEKTPUYECKUN TOK, YCJIOBUS €ro
cywmectBoBaHus. [IocTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akoH Oma amst
y4JacTKa [enu

56

[TocnenoBarenbHOE, TAPAIETBHOE,
CMEIIaHHOE COCANHEHNE
npoBonHUKOB. JlaboparopHas pabora
«3y4eHne cMenIaHHOTO COeTMHEHUS

PE3HCTOPOBY»

Bubnuoreka 1JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

Bbubnuoreka 1JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma ISl TIOJTHOH (3aMKHYTOI )
anekTpuieckon nenu. Koporkoe
3ambIkaHue. JlaboparopHas pabota
«M3mepenue DJIC uctouHuka Toka u
€ro BHYTPEHHEI'O CONPOTUBIICHUS

Bubnuoreka 1JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOoHHAs MPOBOAMMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb
COIIPOTUBJICHUS] METANIOB OT
TemnepaTypbl. CBEpXIPOBOJAUMOCTD

60

DNEeKTPUYECKUU TOK B BaKyyMe.
CBouCTBa 3JEKTPOHHBIX MYYKOB

61

[TonynpoBogHMKH, X COOCTBEHHAs U
MpUMeCHask MPoBOAUMOCTh. CBOUCTBA
p—n-nepexona. IlomynpoBogHUKOBBIE

bu6nuoreka IJOK
https://m.edsoo.ru/ff0c84ae
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prOOpHI

DJIEKTPUYECKUH TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOIUTOB.

Bbu6nuorexa IJOK

62 1
DNEeKTpOoNUTHYECKasT TUCCOLUAIIHSI. https://m.edsoo.ru/ff0c82ba
Dnexrponns
DJIEKTPUYECKUH TOK B razax.

63 CaMOCTOSTEBHBIN U 1 bubmoreka I[HOK
HECAMOCTOSATENbHBIW pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
[Tna3zma
DJeKTpuyuecKre mpuoopsl 1

64 YCTPOMCTBA U UX TIPAKTUYECKOE 1 bubnmorexa [{OK
npuMeHenue. llpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 Oo6o0marommii ypok 1 bubmmoreka [{OK
«DIIEKTPOJHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponsHas pabora mo teme

66 «9Onekrpocratuka. [locTosHHBIH 1 bubmuoreka [{OK
INEKTpUYECKHU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cperax»

67 PezepBHbIiil ypok. KoHTponbsHas 1 bubmuorexa [JOK
pabota mo Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHEIil ypok. O000marONui ypok 1 bubnnoreka [IOK
no remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBHLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

Kosu4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Harta nuppoBbIe
Tema ypoka KounTtpoJbHbie IIpakTn4yeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
B3anmopeiicTBre TOKOB.
1 1 Bub6nuoreka 1JOK
https://m.edsoo.ru/ff0c9778
Bexrop marautHON nHAykumnu. Crna
Awmriepa. DIIEeKTpOU3MEPUTEIIBHBIE Bu6mmorexa [JOK
2 prOOPHI. 1 .
https://m.edsoo.ru/ff0c98fe
3 Penrenne 3amau. L Bubmnoreka 1IOK
Bxondmuii TeCTOBBIN KOHTPOJIb 3HAHUH. https://m.eds00.ru/ff0co8fe
JlabopaTopHas padora Nel
«Habnwoenue oeiicmeus mMazHumno20
. noa HA MOKY. . . Bu6morexa 1JOK
https://m.edsoo.ru/ff0c9ac0
Cuna Jlopenua.
5 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c9df4
: I'nnoreza AMnepa. MarauTHble CBOICTBA] 1

BCIICCTBA.
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Pemenue 3amay.

bu6nuoreka LJOK

7
https://m.edsoo.ru/ff0cal50
BHGKTPOMaFHI/ITHaﬂ WHIYKIU.
g MarHuTHBIN IIOTOK. BuGmnorexa 1IOK
https://m.edsoo.ru/ff0ca600
[IpaBuiio Jlenna. Pemenne 3anay.
9
10 JladopaTopuasi pa6ora Ne2 «H3yuenue Bu6mmoreka [[OK
A6IICHUA INEKMPOMAZHUMHO https://m.edsoo.ru/ff0cab82
UHOYKUUW).
3aKOH  DJIEKTPOMAarHUTHOM  HMHAYKIIWH.
1 Pemienue 3anau bubmnuoreka LIOK
https://m.edsoo.ru/ffOcad58
OJIC WHIYKIIIU B JIBHOKYLITHAXCS]
MIPOBOTHUKAX.
12 Bbu6nuoreka 1JOK
https://m.edsoo.ru/ffOcaf06
CaMOUHIYKIHS. NHyKTUBHOCTD.
DHeprus MarHUTHOTO TOJIS TOKA.
13
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DNEeKTPOMarHuTHOE TOJIE.
Buxpesoe aniekTpuueckoe nosJe.

Bbu6nuorexa IJOK

14
https://m.edsoo.ru/ffOch820
Pemenue 3agau.
15 Bub6nuoreka 1JOK
https://m.edsoo.ru/ffOcb9c4
KonTtpoabnas padora Ne 1 «Ocnogul
971eKMPOOUHAMUKI).
16 Bubnuoreka 1JOK
https://m.edsoo.ru/ffOcbb86
Mexanuveckue Kojaeoanus.
17 Bbubmuoreka 1JOK
https://m.edsoo.ru/ffOcbd34
MaremaTuueckuii MasTHUK. JmHAMHKY
18 KOJICOATEIPHOTO JIBUKEHUSL.
JlabopaTopHas pabora Ne3)
«Onpeoenenue yckopenus c60600H020 BuGmnorexa 1IOK
19
RAOEHUR NPU NOMOULU MARMHUKAY, https://m.edsoo.ru/ffocc324
I"apmonnueckue koneOaHusl.
20
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3aryxaroiue u BBIHYK/ICHHBIE
Kosebanus. Pesonanc.

bu6nuoreka LJOK

21
https://m.edsoo.ru/ff0cca54
2 Pemenne 3amay. Bbu6nuorexa IJOK
https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE KOJIeOaHus
93 Bub6nuoreka 1JOK
https://m.edsoo.ru/ffOccfe0
I'apmonunueckue 3JIEKTPOMArHUTHBIE
24 kosebanus. [lepeMeHHBIN ANeKTpUUECKUi
TOK.
Pemenue 3agau. KonneHncarop, karyuika, bubnuoreka ITOK
TOKA.
[IpousBoacTBO, nepenayva,
HCMOJIb30BAHUE DJICKTPOIHEPTUH. Bu6miorexa LIOK
26
https://m.edsoo.ru/ff0cd350
MexaHn4uecKne BOJHEL
97 bubmuoteka I{JOK
https://m.edsoo.ru/ff0cd4e0
DJIEKTpOMarHuTHbIE BOJHBI. CBOMCTBA
08 BOJIH. bubmuoreka [JOK
https://m.edsoo.ru/ff0cd7{6
29 [Tpunuuns! paguocsszu. M3o6peTenne bubnuorexka HOK

pamuo A.C. IlonoBbim.
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Konumponvnas paboma Ne2
«Konebanusn u eonnsiy.

bu6nuoreka LJOK

30
https://m.edsoo.ru/ffOcddle

3aKOHBI T€OMETPUUECKON OTITUKH.

31
3aKOHBI T€OMETPUUECKOM OTITHUKH.
[TosHOE OTpakeHUeE.

32

33 Iloemopuwtit.  uncmpykmaxc no Thb. bubnmorexa [{OK
labopamopnas paboma Ned https://m.edsoo.ru/ff0ced22
«H3mepenue nokazamensa npenominenus
CMeKaay.

a4 JIunzel. Penienue 3amad. Bu6muoreka [{OK

https://m.edsoo.ru/ff0cf02e

labopamopnasn paboma No§)

35 «Onpedenenue onmuyecKou Ccuivl U
dokycnozo paccmoanusa coouparoweit
JTUH3bL).
Hucnepcus. MaTepdepenmms. bubnmoreka [TOK

36 https://m.edsoo.ru/ff0cf862
Hudpakumss  BosH.  JmdpakiuonHas

37 peleTKa. bubmuoteka IJOK
ﬂaﬁopamopﬂaﬂ paﬁoma Ne7 «OueHKa https://m.EdSOO.rU/ffOCfa42
UHOPMAUUOHHOU EMKOCMU KOMNAKHA
oucka (CD)».
Vlabopamopuas padoma No6

38 «H3mepenue Onunvl c6emogoil 60nHbLY. bubmuorexa TIOK
[Torepe4HOCTh U MONISAPU3ALUS CBETA. https://m.edsoo.ru/ff0cfc68

39 W3nydyenuss u cnektpel. Jlabopamopnas bubnnoreka LIOK

paooma Ne8 «Haobnwoenue cniouwthozo

U TUHEHUAm o020 CHEKMPOe6)).
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Konmpononas paboma Ne3

bu6nuoreka IJOK

40
«Onmukay. https://m.edsoo.ru/ffOcfel6
[ToctynaTel TEOpUHM OTHOCHUTEIHHOCTH.
41 OCHOBHBI€E CIIC/ICTBHSI U3 ITOCTYJIATOB. bubmiorexa [IOK
https://m.edsoo.ru/ffOcffc4
DNIEMEHTHI PN TUBUCTKON TMHAMUKH.
42 Pemmenne 3amau. Brbmorexa LIOK
https://m.edsoo.ru/ff0d015e
Pemenne 3amad.
43 Bub6nuoreka 1JOK
https://m.edsoo.ru/ff0d04a6
®ororddexr. [Ipumenenue
dhoTorddexra. DOTOHBHI.
44
45 Pemenne 3agau. JlaBnenue ceera. Bu6mmoreka [[OK
https://m.edsoo.ru/ff0d0302
Crtpoenue atoma. OnbiTel Pesepdopra.
46 KBanTOBBIE MOCTYIaTHI TEOpHHU Bopa. but6morexa IIOK
https://m.edsoo.ru/ff0d091a
47 Jlazepel. Pemenune 3amay. Bu6mnorexa 1IOK
https://m.edsoo.ru/ffOd0afa
MeTop! HAOMIOACHHS M PETUCTPAIIHI
48 3apsHKEHHBIX YACTHII. bubmorexa IIOK
https://m.edsoo.ru/ff0dOafa
49 PannoaktuBHOCTh. PaguoakTUBHEIE bu6nuoreka IJOK

MIPEBPALLEHUS.
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3aKoH paJAnoaKTUBHOIO pacnaza. [lepuon

bu6nuoreka LJOK

50 noJiypacnazaa. M30torsl.
https://m.edsoo.ru/ff0d0fd2
Pewrenne 3anau.
51
Crpoenue aToMHOTO siipa. SnepHbie
- CHUJIBL. DHEPTUsl CBS3U aTOMHBIX SIJIEP. Bu6muorexa [IOK
https://m.edsoo.ru/ff0d1162
HckyccTBeHHast paliOaKTHBHOCTD.
SAnepHble peaknuu.
53 Bbubmuoreka 1JOK
https://m.edsoo.ru/ff0d1356
Henenue snpa ypana. [lennas sinepHas
peakuus. SnepHblid peakTop.
54 Bu6nuoreka 1JOK
https://m.edsoo.ru/ff0d0e38
Tepmosinepuble peakuuu. [Ipumenenne
55 sIepHOY dHEpruu. buonornyeckoe

JIeNCTBHUE PaaAOAaKTUBHOT'O U3JIYYCHHUA.
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Konmponvnas padoma Ned no meme

56 «Keanmoesasn guzuxay.
DNeMeHTapHbIE YaCTUIIBl. AHTHYACTHUIIBI.
57
Conneunas cuctema. 3akonsl Kemepa.
58
Cucrema 3emust — Jlyna. Mansie Tena
COJIHEYHOU CHCTEMBI.
59
60 CounHize.
OcHOBHBIE XapaKTEPUCTUKHU 3BE3].
61 Huarpamma ['epummnpynra — Paccena.
OBOIIOMS 3BE3 .
62
lNanakTky. Mie4HbId Iy Th.
63
64 Crtpoenue u 3BoJonus BeeneHHoi.
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Enunas ¢pusnueckas kapTuHa MUpA.

65 1
[ToBTOpHTENEHO-0000IIAFOIINIT YPOK T10

66 TeMe «ACTPOHOMMUS. 1
HroroBas TecroBasi KOHTpOJIbHas padoTa.

67 1
[TonBenenne UTOroB yaeOHOTO roja.

68 1

OBUIEE KOJIMYECTBO YACOB IO 68

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYHEHUKA

» ®usuka, 10 knacce/ Kacesno B.A., O011iecTBo ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkuinonepHoe obmectBo «M3narenbcTBoO
«IIpocBenieHue»

» ®usuka, 11 knacce/ Kacesanos B.A., O06111ecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTHIO «[IPODAy; AkimonepHoe oomiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI IJI51 YUYUTEJISA

[Tporpamma xypca pusuxu aius 10—11 kraccos. ba3oselit ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®Pusuka. 10 knacc. ba3oBsiif ypoBeHbY

1. ®uzuka. 10 xnacce. ba3zoBbiit ypoBeHb. YUEOHHUK C 3JIEKTPOHHBIM
npuioxenuem (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 xnace. ba3oBeiil ypoBeHb. MeTtonuueckoe nmocooue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 kmaccel. ba3oBeiit ypoBeHb. TeTpaas nist 1a00paTOpHBIX
pabot (aBTOphl B. A. Kaceanos, B. A. KopoBun).

4. ®dusmuka. 10—11 xnaccel. ba3oBsiii ypoBeHb. KoMiekt Tetpazaeit mis
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KOHTpPOJBHBIX pa0boT (aBTOp B. A. KacksiHOB)
5. ®uzuka. 10 knace. lunaktuueckue KapTouku-3afaanus (aBTopel M. A.

VYmakos, K. M. Yiiakos).

YMK «®usuka. 11 knacc. ba3oBbiit ypoBEHb

1. ®usuka. 11 knacc. ba3zoBelif ypoBeHb. YUeOHUK C AJIEKTPOHHBIM
npwioxenuem (aBTop B. A. KacesHOB).

2. ®usuka. 11 xnace. ba3oBeiil ypoBenb. Metonuueckoe nocooue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccsl. ba3oBblit ypoBeHb. TeTpap asis 1a00paToOpHBIX
pa6ot (aBTophl B. A. KacesHos, B. A. KopoBun).

4, ®uzuka. 10—11 knaccel. bazoeliit ypoBeHb. KoMIuIeKkT TeTpameit ais
KOHTPOJIBHBIX paboT (aBTOpsl B. A. Kacesnos, 1. B. Urpsmios).

5. @usuka. 11 knacc. JlugakTudeckue KapTouku-3aganusi (aBTopsl M. A.

VYmakos, K. M. Yiiakos).

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1 http://nsportal.ru - connanpHas cetb pabOTHHKOB 0Opa3oBaHWS.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - ¢ectuBans negarormveckux uaeH

«OTKpBITBIA YPOK».
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http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caitt nns yunreneit U3UKU U UX yYCHUKOB.

5 http://www.physics.ru/ - maTepuasl mo pusuke.
6 www . ege .edu.ru - uapopmanuonHslii mopran EI'D.

7 http :// school - collection . edu . ru/ - enunas xomnexuus LIOPoB
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