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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHHUI K pe3yjbTaTaMm
OCBOCHHMsI OCHOBHOUM 00pa3oBaTebHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COO, a Ttakxke c ydyéroM (QenepasbHON paboyeil MmporpaMMbl BOCIHUTAHUS U
KOHLETILIUM TpenojiaBaHus yyeOHoro npeamera «DPusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxxaHue mnporpamMmbsl 10 (U3MKE HaNpaBiIe€HO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ACSITEIbHOCTHOTO
noaxonaa. [Iporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3YJbTaTaM
oOy4eHHMs, a TaKKe YYHMTHIBAET HEOOXOJMMOCTh peaIu3aludd MEXIPEIMETHbIX
CBsi3el (DM3BMKM C €CTeCTBEHHO-HAy4YHbIMH Yy4eOHbIMU TpeameTamu. B Heil
OTIPE/IETISIOTCS OCHOBHBIE LIEIM HM3Y4YEHHs] (U3UKU HAa YPOBHE CpEIHEro oOIIero
o0pa3oBaHMsl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yibTaThl OCBOCHUS Kypca (U3UKHU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO rojjaM 00yUeHUs;

e cojepkaHue yueOHOro npeamera «Pu3nkay 1no rogam oOy4eHHs..

®du3uka Kak Hayka O HamOojee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHu# 00 okpy»karomeM mupe. LIIKoabHBINA Kype GU3NKH — CUCTEMOOOPA3YIOLIHI
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, H3y4YaeMbIX XUMHUEH, OUOIOTHEH,
dbu3nyeckoir reorpadueld W acTpoHomHel. Mcmonap3oBaHME M AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMW  ONpeeNsseT XapakTep U Pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTE€pHaIOB C 3a/JlaHHBIMU CBOMCTBAMHU MU JPYTHX.
W3ydyenue ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HayYyHOW KapTHHBI MHpa OOy4arouuxcs, B (OPMHUPOBAHUE YMEHHUI NPUMEHSTH
HAy4YHbIA METOJI MO3HAHMS IPY BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEIOBAaHUM.

B ocHoBy Kkypca ¢Gu3WKM IS YpPOBHS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIBI €rO0
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzaunus NOpeAnosaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MYECKON HayKd, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢bu3uKu ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MPOOTIEMaAMH.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusukum nmpeamnosaraer
3HaKOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercsi IMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKKe OOCYKICHHS
po0JieM paliOHAIBHOTO MPUPOIONOIB30BAHUS U YKOJIOTMUECKOU 0€30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpPMHUpPOBAHUE MPEACTABICHUI O
CTPYKType MOCTpOeHUs: GU3NYECKON TeOpuH, poiiu (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUpPOJAE, TpaHUIAX
OPUMEHUMOCTH TEOpWUM, JJIs ONHCAaHWS EeCTECTBCHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs MpexJie
BCEro 3a CU€T OpPraHu3allid SKCIEPUMEHTAIBHOU NEATEbHOCTH O0YYaroluXCsl.
Jlns  6a3oBOro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B Iporpamme mo (u3uke 0ObeTUHEHBI B OOIIMI CIUCOK YYEHHMUECKUX
NpakTUYeCKUX paboT. BeijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOPHBIX padoT,
OPOBOAMMBIX [ KOHTPOJS ¥  OICHKH, OCYIIECTBISETCS  y4acTHUKAMHU
0o0pa3oBaTeIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »>TomM obOecrmeumBaeTcsi OBJIAJICHHUE
OOyYarOIIMMUCS YMEHUSIMU TPOBOJUTh KOCBEHHbIE W3MEPEHHUS, HCCIEIOBAHMS
3aBHCHUMOCTEH (PU3NYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
MPEIOKEHHBIX TUTIOTE3.

Bonbuioe BHUMaHHME YAENAETCS PELIEHUIO PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJaHHON (PU3MYECKON MOJETBIO, TO3BOJIAIONINE MTPUMEHSTh H3yUYeHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiesia Kypca, TaK M WHTETPUPYs 3HAHUS U3
pa3HbIX pa3nesoB. [ KayecTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIOTCS 3aJjaHUs Ha
O0OBsSICHEHHE TPOTEeKaHUS (U3MUYECKHX SBJICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrolue BbIOOpa (PU3NUECKOW MOJeNnu MJisi CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepualbHO-
TEXHUYECKOMY OOECIIEUCHUIO0 Y4YeOHOro Impolecca 0a30BbI ypOBEHb Kypca
(U3UKKN HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBHSIX
MpeMETHOr0 KaOuHeTa (U3WKK WM B YCIOBHSX WHTETPUPOBAHHOTO KaOMHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B kabuHeTe (U3MKHU NOKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyJOBaHWE Il BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (U3NKE YUCHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH W OOCCICYHMBACT ITOCTAaHOBKY
MEPEUNCIICHHBIX B MporpaMMe T0 (U3WKE KIFOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SBICHUW ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o00OpyI0BaHME Il YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAE TEMATHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydJalomwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMHU H3y4eHUS PUBUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHUS OOYydYalOIIMUXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOpMUpPOBaHHE
MCCJIeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3HYeCcKNX 3HAaHUHM U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUNH O poNHM (PU3MKH IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHne ATUX Ieliel 00ecreunBaeTcs pelieHueM CIIeIyIomuX 3a71a4 B

npolecce U3yyeHust Kypca (GU3MKU Ha YPOBHE CPEIHEro 00I11ero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEMBI  3HaHUM 00  o0mmx  (Qu3UYEecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopmupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicCHEHUS (DU3MYECKUX SBJICHUW B TMPUPOAEC U JIA TNPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 337ad C SBHO 3aJJaHHOMN
bu3nyUecKkoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NUECKO MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHUS U TMPOBEICHUS
(U3UYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HH(POpMaIluH,
OIPEJENICHHS JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTHS YMEHUW MPOECKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi YpOBEHb) Ha ypOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipeanaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIh JEaeT BBHIOOP
MPOBEJCHUS J1a0OpPaTOPHBIX pabOT U OMNBITOB C YYETOM HHIAUBUIYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYYEHUA
10 KUIACC

Pasznes 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUA

®u3uka — Hayka o mpupone. HaydHele MeTOIBI MO3HAHMS OKPYXKAIOIIETO
Mupa. Pomnb DOKCriepuMeHTa M TEOpUM B IPOLIECCE IO3HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pU3HKE.

MopnenupoBanue (pU3MUYECKUX SIBJICHUNA M TpoueccoB. HayuHble rumoTessbl.
duznyeckne 3aKOHbI U TEOpUH. ['paHHIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto Qu3uku B GOPpMUPOBAHUU COBPEMEHHOW HAay4YHOH KapTHHbI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IMQPPOBbIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpEaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKHM, UX MPOEKIUU Ha OCU CUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMelIeHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHue CBOOOIHOTO MaJeHusl.

KpuBonmnHennoe  nBuxkeHue. JIBMKEHHE  MaTepUaIbHOW  TOYKM IO
OKPYHOCTH C ITOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopoctk. [lepuon u yactora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIUIOMETD,
JIBUKECHUE CHAPSIO0B, LIEMHBIE U PEMEHHBIE NTEpEIavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHust CBOOOHOTO MaACHuS.

Hanpapnenue cKopocTu pu ABUKEHUH M0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabonivl

N3yuyeHne HEpaBHOMEPHOTO JIBHKEHHUS C LIEJNBIO ONPEACIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MNYTSIMHU, NPOWIECHHBIMU TEJIOM 32
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3ydyeHne nBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue ABuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHA.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUajJIbHOM TOUKU. TpeTui 3akoH HproTOHA 111 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cumima Ttsoxectd. llepas kocmuueckas
CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokosi, CKobxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIbXKEHUS U cujia TpeHus nokos. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS IPH IBUKEHUU TEJIa B dKUJKOCTH WIIH rase.

[TocTynarensHOE U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamieHus. llnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAMIMIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBneHue nHEpUUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHne CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHHUH.

CpaBHeHUME CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCcUs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B IMPYXKHUHE U
pPE3UHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne ycioBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axkonvt coxpanenus é mexanuke

NMnynbc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeaktuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepualbHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU DHEPTUM.

[TorenuuanbHas SHEprusl. [TorenuunanbHas SHEprus YIIPYyTO
nebopMHpOBaHHON  TpykuHbI.  [loTeHIManpHas  dSHeprus Tena  BOJM3U
MOBEPXHOCTH 3€MJIH.

[ToreHuuanbHple WM HEMNOTCHIMAIbHBIE  CHJIBL. CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUs MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBa M NMPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPYXAHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBM)KECHHUE.

[lepexon NOTEHIMATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyenue aOCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

UccnenoBanue cBsi3 pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHHYECKON YHEPruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paspnesn 3. MouiekyJisipHasi pU3NKa ¥ TEPMOJAMHAMMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIL[ BelecTsa. MoOJenn CTPOCHUs Tras30B, XUIKOCTEN U
TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJnekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama Temneparyp
Llenscus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  yYpaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpHM HJACabHOTO ra3za. AOCONIOTHas TeMmIliepaTypa Kak Mepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMXKEeHHMs vacTul] raza. lllkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MennaeneeBa—KiamnepoHa.
3akoH JlanproHa. M30mponeccel B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBIeHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COCTMHEHUN.

OmnbiTel 10 MU Py3UHN )KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO ABUKECHUSI.

Mognens onbita [Tepha.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, MILTIOCTPUPYIOIIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUSI MJICaJbHOTO Tas3a,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUS Pa3peKEHHOr0
rasa.

Tema 2. Ocnogbt mepmoouHaMuKu

TepMmoanHamuueckas cucrema. BHYTpEHHssI DHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KomnuectBo temnorsl u padota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HWACAIBHOrO  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYEeHHE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TeIIonepeaye.

[lonsiTue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMHKHU.
[IpumeHeHre TEepBOro 3akOHa TEPMOJMHAMUKU K u3omponeccam. ['papuyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh IPOLIECCOB B MIPUPOJIE.

TerutoBele  MamumHbl.  [IpuHOMOBI  AEHUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIJIOBbIX MamuHax. Kod3pduimeHT mosie3Horo
neiictBust tersioBo mammHbl. [{ukn KapHo u ero kod3@duimeHT mosie3Horo
JENCTBUSA. DKOJIOTUYECKHE MPOOJIEMbI TEIIOIHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH pPadOThl: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO31ayXa, HarpeBaHue ddupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUAECOAEMOHCTPALINS).

N3MmeHeHne BHyTpeHHEH SHEpruu (TeMIlepaTyphbl) Tela Ipu TeIlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3mepenue yaenpHOU TEMIOEMKOCTH.

Tema 3. Azcpecammusvie cocmosanus eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHJeHcarus. Mcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacelllleHHBbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHbIE Marepuaibl. [lnaBieHue u
KpUCTaJTU3aIus. Y IeabHasl TeruioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

Texnuueckne yCTpOHCTBa M MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETpP W
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATepUaloB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus ¥ MIaBJICHUS KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonivl

N3mepeHre 0THOCUTENbHON BIIaXKHOCTU BO3/yXa.

Paznen 4. djaekTpoauHAMHMKA
Tema 1. Inekmpocmamuka
OnexTpuzauusi Tel. OJEeKTpUYecKWil 3apsan. JlBa BHIOa 3IEKTPUYECKHUX
3apsAn0B. IIpOBOJHUKH, TUAJIEKTPUKM W TOJYHPOBOAHUKHA. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeuHbIH JJIEKTPUUECKHUN 3apsia.
Onextpuueckoe mnose. Hampsok€HHOCcTh  3iekTpruyeckoro mnons. IlpuHinmn



CYHEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHMKM HaAnpsHyKEHHOCTH AJIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatudyeckoro  mosis.  [loreHuman.  PasHoCTh
MOTEHUHAIOB. [IpOBOOHMKM W AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnexTpuyeckas MIPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh MIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DJJIEKTPOCTaTHUYEeCKas 3alluTa, 3a3eMJIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alMapar, CTPYHUHbIN OIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS dIEKTPOMETPA.

B3aumopericTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B IJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIA
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DSIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TApaJUIENBbHOE, CMEIIAHHOE COEINHEHHUE IIPOBOIHUKOB.

PaGora osmektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTH
ANEKTPUUYECKOTO TOKA.

DNEKTPOJABWKYILAsA CHJIA WU BHYTPEHHEE CONPOTHBJIEHUWE HWCTOYHUKA TOKA.
3akoH Oma a1 ONMHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOMCTBA ANEKTPOHHBIX ITYYKOB.

ITomynpoBOIHHKWY. CobOcTBeHHas u IpUMECHAast IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-nepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALHNS. DIEKTPOIIH3.



DJIeKTpUUEeCKUM TOK B ra3zax. CaMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monunus. [Lnazma.

TexHuyeckre yCTPOWCTBA M IMPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHUKM TOKa, JJIEKTPOHArpeBaTeNbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, TOITYIPOBOTHUKOBBIN 110/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUTOLIAM MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOIABWXKYIIEH Ccuibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

NckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMemaHHOro0 COEINHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtoienue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHsA B 10 Kiiacce oCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKW,
OMoN0ruM, XMMHH, Teorpauu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOII0ACHNE, SKCIIEPUMEHT, MOJICINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEGHHMM, JMHEWHas (yHKIHUA,
napabona, runepOosia, UX rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIMM HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe JBUKEHHUE B KMBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENadyH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, JKUIKOCTEH H



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTUYECKAS TUCCOIHAITHS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABIKEHUH C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpEeHUST B TEXHUKE, TOJIIMITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJOMMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM UYHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPOIPHUOOPOB,
KCEPOKC, CTpYWHBIN IPUHTED, AIIEKTPOHATPEBATEIHHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TATbBAHUKA.

11 KITACC

Pa3znen 4. JiekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[TocTtosiHHbIE ~ MarHuThl.  B3auMoaeucTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM uWHAYKOMH. [IpuHIMND cyneprno3uuun
MarHuTHbBIX nosied. JIMHMKM MarHuTHOM WMHAYKIUU. KapThHa JUHUNA MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOT'O TOJIS JUJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOkOM. OnbIT OpcTeaa. BzanmoaelicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJTyJib U HarpaBiieHue. J[BuxkeHre 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBneHne 3JIEKTpOMAarHUTHOW WHAYKOMHU. [lOoTOK BEKkTOpa MarHUTHOW
WHAYKUAHW. OIJEKTPOABIXKYIIAS CHJIAa HWHAYKUAHW. 3aKOH JJIEKTPOMAarHUTHOU
nHayknuu @apanes.

BuxpeBoe naiekTpuyeckoe TmoJie. ODNEKTPOABIKYILIAs CWIa WHIYKIHH B
IPOBOJHUKE, JIBIKYLIEMCS IOCTYIIATENIBHO B OJJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUMU. OJEKTPOABMXKYILIAS CHJA
CaMOMHIYKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yYCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHECHHUE: TMOCTOSIHHbBIE
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHWMY UHYKIIUU MAarHUTHOTO MOJISI.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue >IEeKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJBHXKYILEH CHIIBI MHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO TIOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomul

N3ydeHrie MarHuTHOTO MOJISl KATYIIKU C TOKOM.

UccnenoBanne AelCTBUA MNOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBIE KOJ1€0AHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHME  KOJEOaHUA.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmuutyaa u ¢asza KojeOaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTU4EeCKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
koJjiebanuii. [IpeBpaiiieHre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHYeCKUMHU U
ANEKTPOMAarHUTHEIMU KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJICaTLHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienre o 3aTyXarolmux KojeOaHUsX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

ITepemennbiii  TOK. CHUHYCOMJANBHBIM TMEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKA U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOIICHUE DIECKTPUIECKOM
SHEPIUM. DKOJIOTMYECKUE PUCKHU TPU MPOU3BOJCTBE JIIEKTpod3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHudyeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIUHHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenne 3aryxaromux KojieOaHHH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUS.

OcuuinorpaMmsl (3aBUCMMOCTH CUJIBI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIENOBATENLHOM COEOUHEHUW PE3UCTOpPA, KATYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

UccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJibIX KojeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEepeMEHHOr0 TOKa B IEMW W3  MOCIEI0BATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KaTylIIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAzZHUMHbLE 60IHbL

Mexannueckue BOJIHBIL, YCIOBHsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JuiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurepdepenius u audpaxiys MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYyUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarauTHoil BonHe. CBOWCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOJspu3anus, AupaKius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi AUArHOCTHMKAa B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenune uatepdepeHunu U Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
npesoMiIeHHUe, Moaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. I[IpsMoiMHENHOE pacHpOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHbli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MpeIOMIIEHUS CcBeTa. AOCOMIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojg IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cseta. L{Ber.

ColOuparomie U pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOSIHME W ONTHYECKas cujia TOHKOW nuH3bl. [locTpoeHume wm3o0pakeHwil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBEIUYEHUE,
JlaBacMOe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOEHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAS
OMNTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pAacCIpPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozelb CBETOBOA.

UccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHnm cBeTa.

Habmronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomyyenue cekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3aiiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabonivl



N3mepenue nmokaszaress NpeJoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUH B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cCIeNUAIBLHONH TEOPUH OTHOCHUTEIbHOCTH
I'panunpl  TPUMEHMMOCTH  Kiaccudyeckod — MmexaHuku.  [loctynatsl
CIICLIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
IUTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKONW YaCTHIIbI. DHEPTHUs
IIOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u s3Heprun GOTOHA C €ro0 YaCTOTOW. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue orordpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. Ypapuenue DiHmTeHa 11 pororddekra. «KpacHas rpaHuiia
dhoroaddexra.

JaBnenue ceera. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoilcTBAa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coHEUHas: ObaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(]PheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO (hoTodddexra.

CBeToamon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHI.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nmydenue u mornomieHue
GboTOHOB TpU Tepexofe aToMa C OAHOTO YPOBHSA SHEPruu Ha Apyroi. Bunsl
criekTpoB. CIIEKTp YpOBHEW SHEPTrUU aToOMa BOJIOPO/IaA.

BosiHoBBIE cBOMicTBa yacTtull. Bosubl e bpoiinis. KopnyckyisipHO-BOJTHOBOM
Ty alu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckne YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAaHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabonul

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1o  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sajapa. M30Torsl.

Anbga-pacnan. DNEKTpOHHBIA U TO3UTPOHHBIA OeTa-pacnan. [amma-
n3JIy4eHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBS3HM HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT macchol sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 AIEp.

Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W MNEPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJIOTHUECKUE ACIIEKThI SAEPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.

MeTtobl HAOIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIC B3auMOJIeHCTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUPA.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pasznes 8. JDiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

Otamnbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHNUE
aACTPOHOMMHM.

Bun 3Bé3nHoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHHE.

ComnHeynast cucrteMma.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyiHIIA U 3BE3I.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpalibHBIA KJlace —
CBETUMOCTB». 3BE3NIBI TJIABHOHM ITOCJIEJOBATEIHLHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3]l TJIaBHOW IOCIIEIOBATEIBHOCTH. BHyTpeHHEe CTpOCHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bostouun ConHLa u
3BE3]]. DTaNbl )KU3HH 3BE3I.

Muneunsiii I[Tyte — Hama [Manaktuka. Ilonoxxenune u nBuxkenue CoJiHIIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHbIE NBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Becenennoii. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE M3y4YeHUE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUMU.

Yuenuuecxue nabnooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTIPENIeTICHUsI TOJIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEpHOIO MOTYIIApUs U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, miianet, Miteanoro Ilytu.

O0o0maromniee MOBTOPEHUE

Ponp ¢Qu3uku W acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATUYECKON cepax MesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAyYHOU KapTHHE MUpPA, POJIb PU3NYECKON TEOpHUH
B (opMuUpOBaHMM MpEACTABICHUNH O (PU3MUECKON KapTUHE MHpaA, MECTO
(u3nyYecKoil KapTUHBI MHUpaA B OOIEM PSAYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJIEHUHN O TIPUPO/IE.

MexnpeaMeTHbie CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kitacce ocyuiecTBiIsieTCs ¢
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypCcamMH MaTE€MaTHKH,
OMoNOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, Tumoresa, (u3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJA00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIA/IN TIOCKUX PUTYp U 00bhEMa Tell.

buonocusa: »nekTpuyeckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelbHbIC
JIBUKECHUS B )KUBOM MPUPOJE, ONTUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, AEUCTBUE
paanauy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepagusa: wmarHUTHBIE TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUIA.

Texnonocus: NWUHUAM DJEKTPOIEpeaady, TEHEPATOpP MEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU3OP,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIMOHHBIA aIllmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTrOo mpenvera «®dusmka» Ha ypOBHE CpeaHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO O0ECIICUNTH JOCTMIKEHUE CIIEITYIONTUX
JUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOrO npeamMera «Du3nKay 0TI KHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHMX  YyOCXKJICHHH, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA U OIbITA JIEITEIBHOCTH B MPOLIECCE PEaTU3alli OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEJIbHOM JIESITENIbHOCTH, B TOM YKCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYETIOBEUECKHX TYMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTraHU3aINY;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHMCKOU IpaXAaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIJIE B
NESATEIILHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero Gu3n4ecKoi Hayke;



5) TPyA0BOr0 BOCIIUTAHMSA

MHTEPEC K pas3lMyHbIM cepaM MpoPECCHOHATBHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccuu 1 peanru30BbIBaTh COOCTBEHHBIC JKU3HEHHbIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH
(U3UKY HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

c()OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYPhl, OCO3HAHHE TIJIOOAIBHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHHUE ICVCTBUN B OKPYKAKOLIEH CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUUYUBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH HKOJOTHYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) HeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3MKKA ~ OCYHIECTBISATH  NPOEKTHYIO U HCCIEA0BATENbCKYIO
NEATEIbHOCTh MHAWBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue 1eMCTBHS:
CaMOCTOSITeTLHO  (opMylIMpoBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh 1EMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(hbU3UYECKUX SIBJICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBl ¢ YU4ETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPHUAIBbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH paboTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIISHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciienoBare/IbCKue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATHUSMH U METOIAAMHU
(bu3HYeCcKoi HAyKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKOW U MPOEKTHON AESITEIbHOCTH
B o0nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY
METO/IOB peuIeHusi 3a/ay (PU3UYECKOTO COJAEpkKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B ITO3HAHMS;

BJIAJETh BHUJAMM JEATEIBHOCTH IO IIOJYYEHUID HOBOTO 3HAHMS, €ro
UHTEpIpETaluy, NOpeoOpa3oBaHUI0O M TPUMEHEHUI0 B Pa3IMYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HaXOAUThb APTYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEp)K/ICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUHN PELLICHUS;

aHANM3UPOBAaTh TIOJIYYEHHBbIE B XOJE PEIICHUs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (OPMyIHpOBaThb COOCTBEHHBIE 3aladyd B 00pa30BaTEIbHOMN
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPHUOOPETEHHBIN OIIBIT;

yMETb TMEPEHOCUTh 3HaHWA MO (QU3MKE B MPAKTHUYECKYyl0 00JacThb
KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMU MOJy4YeHUs HHPOpManuu (U3HUECKOTO COAECpKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOMCK, aHAJM3,
CHUCTEMAaTH3alMI0 U HWHTEpIpeTalni0 MHPOPMAlMU pa3IMYHBIX BHUJIOB U (opm
IpEICTaBJICHNUS;

OLICHUBATh JIOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIB30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aja4 ¢ COoONIO/IEHHEM TpeOOBAaHUN HPrOHOMHUKH, TEXHUKUH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, IMPaBOBbIX U  3TUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKaHUS B pas3IUYHbIX (opMaTax cC
y4€TOM Ha3zHauY€HUs UHPOpPMAIMK U LEJIEBOM ayIUTOPUH, BEIOUpasi ONTHUMAJIbHYIO
(bopMy MpeACTaBICHUS U BU3yaIU3al[Uu.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:
OCYIIECTBIAThH OOIIEHNE HA YpOoKaX (PU3HKHU U BO BHEYPOUHOU J1€ATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CUTyallMd MW  CMAr4arh
KOH(JIUKTBHI;



pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHHUsA C HCIOJIb30BAaHHUEM
SA3bIKOBBIX CPEJCTB;

IIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHI C y4€ToM OOUIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKIOTO YJIEHA KOJIJIEKTHBA;

IIPUHAMATh IL€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBJIAThH IUIAH JACHUCTBUU,
pacupenensaTe poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbI B
o0l pe3ysbTat Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLICHMBaTh HJEU C MO3WLHAHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE AeiCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MO3HABATENIbHYIO JESATEIBHOCTh B O0JAaCTH
GU3UKK ¥ aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KAYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MIPAKTUYECKON padOThl C YUETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIupsiTh paMKu y4eOHOTr0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

nenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBaTh €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAHUIMH B 001acTH
(M3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IO3HABATEIBHON  peQUEeKCMM KAk  OCO3HaHHUS
COBEpIIAEMBIX JICMCTBUM M MBICIHUTEIbHBIX MPOLECCOB, WX PE3YJIbTAaTOB H
OCHOBaHUI;

UCIIOJIB30BaTh MPUEMBI peIIeKCUU IJI1 OLEHKH CUTYalllH, BRIOOpAa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO MPUHUMATHh PEIIEHUS IO HX
CHUKEHMUIO;

MPUHUMATh MOTHBBI W apTryMEHTBHI APYTMX TIPH aHaJu3e pe3yJIbTaToOB
NESTENHHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX NIPU aHajdu3e pe3yJbTaToB
TESATEIHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTMKEHUS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe JIs1 YPOBHSA cpeaHero oOmero oOpa3oBaHus y 0OyYarommxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIH WHTEJUICKT, TIPEATOIar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSl, BKIIFOYAIOIIETO CTOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABIECHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
ObITh YBEPEHHBIM B ce0¢;

caMOpeTyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBAThCS K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPECHHEW MOTHUBAIMH, BKIIOYAIOUIECH CTPEMIIEHUE K JOCTUKCHUIO LIEIU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHWHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh MHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTO (U3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JIEATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTrepuajabHasl TOUKa, HHEpIMaabHas cucTemMa oTcuéra, abCoM0THO TBEPOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIA CTPOCHUS Ta30B, KUJIKOCTEM U TBEPABIX TEJI, TOUYECUHBIN
ANEKTPUUYECKUN 3apsi]l PU pelieHnr (PU3nUecKux 3aj1ay;

pacrio3HaBaTh (U3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATHh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUHM CTPOCHHUS BELIECTBA U



JNEKTPOAMHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TaJeHUE TeJ, ABMKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUE Tell, nuddy3us, OPOYHOBCKOE JBH)KEHUE, CTPOCHUE >KUIAKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ ITPU HATPEBAHUU (OXJIAXKIEHUH ), TETJIOBOE
paBHOBECHE, HCIIAPEHME, KOHICHCALMs, IUIABICHUE, KPUCTAILIA3ALMUsA, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECcCcax,
ANEKTpU3anus TeJl, B3aUMOJECHCTBHE 3aps10B;

OINKCHIBATh MEXAHWYECKOE IBUKEHHE, WCIOJb3ys (DU3MUECKUE BEITUUYMHBI:
KOOpAWHATa, NyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
HMMITYJIbC T€Jla, KUHETUYECKash SHEPIus, NOTECHUNAIbHAS DHEPTHs, MEXaHWYECKas
paboTa, MeXaHW4YecKash MOIIHOCTb; IPH ONUCAHUU TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIOJB3YEMBIX BEJIWYUH, WX OOO3HAYCHHS U E€IUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUSA,
UCHONB3Ysl (DU3MUYECKHWE BETUYMHBL: JaBJIEHWE Ta3a, TeMIepaTrypa, CpemaHs
KMHETUYECKAs] SHEPTUsl XaOTUYECKOrO JABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI HEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEWCTBHS TEIUIOBOTO JIBUratress; MpH ONUCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, HX
000O3HAaUeHUsT W EIAUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKHUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIMUYMHBI: JCKTPUUECKUN 3apsil,
AIEKTPUUYECKOE TOJIE, HANPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAYEHHUS M EIWHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLINE
JaHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTMMH BETMUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBJIEHUS, UCHONB3Yys (pu3nyeckue
3aKOHBI U IIPUHLIUIIBL: 3aKOH BceMHUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHsT MEXAaHMYECKOM DJHEPrMH, 3aKOH COXPAHEHUS HMITYJbCa,
INPUHLUI CYNEPIO3UIMHA CHJI, NPUHIMI PABHONPABHUS HHEPLUHAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIAPHO-KMHETUYECKYID TEOPUIO0 CTPOCHHS BEILECTBA, TI'a30BbIE
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIJIOBOTO JBHIKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmmepaTypoM, MEPBhIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyisloHa, mpu 3TOM pasnuyaTh CIOBECHYHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUs (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JEHCTBUSA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh YCJIOBHsS UX O€30MaCHOrO UCIOJIb30BAaHUS B
MMOBCEJHEBHOM JKU3HU;

BBITIOJHATh AKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIHOJB30BAaHUEM TMPSMBIX U KOCBEHHBIX W3MEpPEHUH, MPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHHUS, MPOBOJIUTH OMBIT U
(bopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE M3MEPEHUSI (PU3NUECKUX BEIMYUH, MIPU
ATOM BBIOMpPATh ONTUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH B
BUJIE TAOJIUII U TPaUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOroAaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEJACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESITENbHOCTA C UCIOJb30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPATOPHOTO
o0opyI0BaHUS;

pemarb pacy€éTHhlEe 3a7Ja4d C SIBHO 33JaHHOM (PU3HYECKOW MOJEINbIO,
UCIOJB3YS (PHU3MUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJu3a yCJIOBUS 3a/1a4uH
BbIOMpATh (DU3UUYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (POPMYIIBI,
HEOOXOoUMbIE NIl €€ pellleHus, MPOBOJAUTHh PACUETHl U OLEHUBATH PEATbHOCTH
MOJy4YEHHOTO 3HAUYEHUs (PU3MUECKON BEIUYUHBL

penaTh Ka4eCTBEHHBIE 3a/1a4y: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXACHUI C ONMOpOW Ha W3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU H
(dbuznyeckue sBICHUS,

UCIIONB30BAaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlIeHUs Y4eOHON M HAy4HO-TIOMYJISIPHOU MH(OpMaInuU, MOTyYeHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH PUMEPHI BKJIAJIa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE IPOLECCOB OKPYKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

HCTIONIb30BaTh TEOPETUYECKHE 3HAHWS MO (PU3MKE B MOBCEIHEBHOU KHU3HU
Ui obecnieyeHus: 0e30MacHOCTH MpU O0paIeHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHUS HOPM HKOJIOTHYECKOTO
MOBEJICHHS B OKPY XKAIOIEH Cpele;



paboTaTh B TpyIIe C BBHINOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYMIbl, PAIUMOHAIBHO paclpenensTh OO0SI3aHHOCTH W
IJIAHUPOBATH JCSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AECATEIIBHOCTH JIFOAEH, LEIOCTHOCTh UM E€IUHCTBO
(bu3HYeCcKOi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYEUHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SJAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa TpPH pelieHuHu (HU3NIECKUX
3azay;

pacro3HaBaTh (U3UYECKUE SIBJIEHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUUCS 3apsiji, JIEKTPOMAarHUTHBIE KoJieOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONApU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuii 3pdext (potoaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIKMCBIBATh HU3YYCHHELIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-IeCKI/IC, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3’IN9IHbIX CpGI[) )51

ANIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), UCHOJB3YSd (DU3MUYECKUE BEIMYMHBIL:
ANEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSLKEHUE, IIEKTPUYECKOE
COIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
UHIYKIHWST MarHUTHOTO Tmonsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTb
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOrO IMOJEH, MEPUOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuhja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHud, (OKYCHOE pacCTOsSHHUE U
ONTHYECKasl CHUJla JIMH3bI, MPU OMHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUeHHs W EAUHMIIbL, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMU;

OMMUCBHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3MYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBIA3U
aTOMHBIX SIZIEp, MPU OMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYHUHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBI

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U TapajlIeIbHOTO
COEMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEHMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODuHIITeHHa g Gororddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOr0 4ucia, moctyiaTel bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CJIOBECHYIO (DOPMYyIHUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOEe BBIpAKEHHWE W YCIOBUS (TpaHUIlbl, O0OJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKEHHE, CO3[]aBaeMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYI0BaHMs, MPOBOAUTH OMNBIT U
(bopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIATh MPSIMbIC M KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIMUYWH, MPU
ATOM BBIOMpPATh ONTUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNUM;

HCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (DHUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJIE TAOIHI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIIEIOBAHMUS;

coOoAaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEJACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATENHCKON U TPOCKTHOU
JESITENBHOCTA C UCIOIB30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPATOPHOTO
o0opyI0BaHUS;

pemarb pacy€THhlE 3a7Ja4d C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIHM3a YCJIOBUS 3a]ja4u
BbIOMpATh (HU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,



HEOOXOUMbIe ISl €€ pellleHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTD
MOJyYEHHOTO 3HaUeHUs! (PU3NYECKON BETNUMHBI;

pemaTh Ka4ECTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM Ha H3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
(buU3UYECKHEe SBJICHNUS,

UCMOJb30BaTh  IpPU  pPELlIEHMM  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OpPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIU
Y TIPEICTaBIICHNUs YYEOHOU M HAay4YHO-NOMYJSIPHOW MH(OpMaLUu, NOJTyYCHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMAILIHUIO;

OOBSCHATh MPUHLUMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOrO HUCIOIb30BaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
i obecriedeHust 0€30MaCHOCTH IpU 00pallleHuu ¢ IpubopaMu U TEXHUUYECKUMHU
yCTPOMCTBAaMHU, JUIsl COXPAHEHUS 3/I0POBBS U COOIOJEHHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEHU Cpele;

paboTaTh B TIpyIIE€ C BBIIOJHEHUEM PAa3JIUYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TpPyNIbl, PALUOHAIBHO PpacCHpelesaTh OO0sI3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB M TeM (undposbie)
Ne /i KontpoJsbnbie | IIpakTnyeckue
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. PU3UKA U METO/bI HAYYHOI'O IO3HAHMUSA
bub6nuoreka [JOK
1.1 ®u3nKa ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bubnuoreka [JOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41bf7
2
but6mmoreka [JOK
23 3aKOHBI COXpaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Uroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2




bu6nmoreka [JOK

3.2 OCHOBBI TEPMOIMHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
bubnnoreka [HOK
ArperatHble COCTOSIHUS BEIIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
®da30BbIE IEPEXOBI )
Hroro no pasneny 24
Paspnen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 DneKTpocTaThKa 10 https://m.edsoo.ru/7f41bf7
2
[TocTostHHBIN dneKTpUYECKUid TOK. TOoKHM B bubmorera [IOK
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Hroro no pazaeny 22
PeszepBHOe Bpems 2
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11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoasbnsie | IIpakTnyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTHoe€ 1moJje. DIeKTPOMarHuTHas bubmotera [JOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41¢9
WHIAYKIHS
1c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmnoreka I1IOK
MexaHu4eCcKre 1 AIEKTPOMarHUTHBIC
2.1 9 1 https://m.edsoo.ru/7f41¢9
KoseOaHus
Ic
bu6mmoreka [JOK
2.2 MexaHn4ecKHue U 3JIEKTPOMArHUTHBIE BOJTHBI 5 1 https://m.edsoo.ru/7f41¢c9
1c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢c9
Ic
Hroro no pasneny 24

Paznea 3. OCHOBBI CIIEIITUAJIBHON TEOPUM OTHOCUTEJIbBHOCTH

3.1

OCHOBBI CIELIMATIBHON TEOPUU
OTHOCUTEIILHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
Tc




Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmnoreka [IOK
4.1 DJIeMeHTbl KBAaHTOBOM OITHKH 6 https://m.edsoo.ru/7f41¢c9
Ic
bubmuoreka [{OK
4.2 Crpoenue atroma 4 https://m.edsoo.ru/7f41¢c9
Ic
bubnnoreka IJOK
43 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

bu6mmoreka [JOK
5.1 DNIEMEHTHI aCTPOHOMUH U acTPODH3UKH 7 https://m.edsoo.ru/7f41c9
1c
Hroro no pazaeny 7
Pa3znen 6. OGOBIIAIOLIEE ITIOBTOPEHHUE
bu6mmorexa [JOK
6.1 O6o0maroiee MTOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
1c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KoanuyectBo yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoxka Kontpoasnbie | IlpakTudyecku H3y'ueH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThl usl
pecypcbl
bubmnorexa [IOK
®dusuka — Hayka o npupoje. Hayunsie
1 1 https://m.edsoo.ru/ff0c32
METO/IbI TTIO3HAHUS OKPY>KAIOIIETO MUpPa o
Poaw u mecTo pusuku B hopmMupoBaHUH bubnauorexa [[OK
2 COBPEMEHHOW Hay4YHOU KapTUHBI MUpPa, B 1 https://m.edsoo.ru/ff0c33
MPAKTHYECKOHN JAeITeIbHOCTH JIIOIeH €6
MexaHnyeckoe NBIKECHHUE.
bu6mmorexa [IOK
OTHOCUTENBHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/ff0c35
nsuxkenus. [lepemenienue, CKOpocTs, 08
YCKOpEHHE o
bu6nmoreka [JOK
4 PaBHOMEpHOE NIPSIMOJIMHEWHOE IBUYKEHUE 1 https://m.edsoo.ru/ff0c36
20
. bu6mmoreka [{OK
PaBHOyCKOpeHHOE MPSIMOSTUHEHHOE
5 1 https://m.edsoo.ru/ff0c37
IBUKEHHE
2e
bubmuoreka [JOK
CBobOoaHOE mazieHne. Y CKOpeHue
6 A A P 1 https://m.edsoo.ru/ff0c39
CBOOOJTHOTO MAJICHUS e
. bu6mmoreka [IOK
KpuBonuneiiHoe nBuxeHue. J[Brxenne
7 1 https://m.edsoo.ru/ff0c3a

MaTepHaHLHOﬁ TOYKH I10 OKPYKHOCTHU

da




[IpuHuun oTHOCUTENBHOCTH [ anmunes. bubnnorexa [JOK
8 HNuepimanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3b
ITepsrIit 3ak0oH HeroTOHA e8
Macca tena. Cuna. [IpuHnumn bubnmorexa [JOK
9 Cynepno3uiuu cuil. Bropoit 3akoH https://m.edsoo.ru/ff0c3b
HprotoHa 11 MaTepralibHOM TOUKH e8
. bu6mmorexa [IOK
Tperuii 3akon HeroToHa mi1st
10 https://m.edsoo.ru/ff0c3b
MaTepUaIbHBIX TOYECK e
bu6nuorexa [JOK
3akoH BceMHUpHOro TsaroreHus. Cuna
11 https://m.edsoo.ru/ff0c3d
TsokecTu. [lepBast kocMudeckasi CKOPOCTh 00
but6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e
18
Cuna tpenus. KoaddunmenT tpenus. bu6muotexa [HOK
13 Cuna conpOoTHBIIEHUS NIPU IBUKEHUU https://m.edsoo.ru/ff0c3{7
Tesa B KUAKOCTU MU Ia3e 6
[TocTynarenbHOE U BpamiareiabHOE
. bu6mmoreka [IOK
JBUKEHHE a0COTIOTHO TBEPAOTO TeEla.
14 https://m.edsoo.ru/ff0c41
MowmeHnT cuibl. [lieuo cunsl. YcnoBus a6
paBHOBECHS TBEPIOIO Tea o
Hmmynbe MaTepuanbHON TOYKU, CUCTEMBI
bu6mmoreka [IOK
MarepualbHbIX TOUEK. IMIyJIbC CUJIBL.
15 https://m.edsoo.ru/ff0c43
3aKOH COXpaHEeHHs UMITYJIbCA. 46
PeakTuBHOE ABMKEHUE o
Pabora 1 momnocTh criibl. Kunetnyeckas bubnnorexa [HOK
16 SHEprusi MaTepuaibHOI Touku. Teopema https://m.edsoo.ru/ff0c45
00 U3MEHEHUHN KUHETHYECKOI SHepTun 02




[ToTeHuunanbpHast SHEPTHUS.
[ToTenuuanbHast SHEPTUS YIPYTro

bu6mmorexa [IOK

17 ne(GopMUpPOBaHHOHN MPY>KUHBI. https://m.edsoo.ru/ff0c46
[ToTenuuanbHast 3HEprus Tena BOIU3U la
MOBEPXHOCTU 3eMIN
[ToTeHumanbHble U HETOTEHIUATIbHBIE
cuitbl. CBsI3b pabOTHI HEMOTCHITHATHHBIX bubnmorexa [IOK
18 CWJI C U3MEHEHUEM MEXaHNYECKON https://m.edsoo.ru/ff0c47
SHEPTUU CUCTEMBI TeNl. 3aKOH COXPAaHEHUs 8c
MEXaHUYECKOH FHEPrun
JlabopaTtopHnas pabora «MccnenoBanue
19 CBSI3U PAOOTHI CUJTBI C U3MEHEHHUEM
MEXaHUYECKON PHEPTUU TeJa Ha pUMepe
PaACTSKEHUST PE3UHOBOTO KIyTa»
Konrponsnas padora o Teme bubmmoreka [IOK
20 «Kunemaruka. Jlunamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b
COXpPaHEHHUSI B MEXaHHUKE» 74
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO- bubnmnoreka [JOK
21 KMHETUYECKON TeoprH. bpoyHOBCKOE https://m.edsoo.ru/ff0c4d
nswkenne. Anddyszus c2
Xapakrep JBUKEHUS U B3aUMOACHCTBUS
22 yacTuL Beuiectsa. Monenu ctpoeHus
ra3oB, JKMJIKOCTEN U TBEPABIX TEI
” Macca monekyi. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo
4 TennoBoe paBHOBecue. TemmnepaTrypa u e€
m3mepenue. [lkana remnepatyp Llenbcus
25 Wneanpnsiii ra3 B8 MKT. OcHOBHOE bu6mmoreka [{OK




ypaBHeHue MKT

https://m.edsoo.ru/ff0c4fd

€

AOGcomoTHas TeMIiepatypa Kak Mepa
CpPEHEH KUHETUYECKOM YHEPTrUuuU

bu6nmmoreka [IOK

26 https://m.edsoo.ru/ff0c51
JBUKCHUS MOJICKYJI. Y paBHEHHE le
Menneneesa-Knaneiipona -

27 3akon [lampToHa. ['a30BEIC 3aKOHBI
JlaboparopHas pabota «VccnenoBanue

28 3aBUCHUMOCTH MEXK]ly TapaMeTpaMu
COCTOSIHHSI pa3peKEHHOTO Ta3ay

but6mmoreka [JOK
W3omporneccsl B uaeanbHOM ra3e u ux

29 https://m.edsoo.ru/ff0c57
rpaduyeckoe npeacTaBIcHue Oe
BnyTtpennssa sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U CTIOCOObI bu6nuoreka [IOK

30 e€ u3aMeHeHus. KonmuecTBo TEMiIoTh U https://m.edsoo.ru/ff0c59
pabota. BHyTpeHH:s Heprus 52
OJTHOATOMHOTO HJICATHHOTO Ta3a

Bbu6nuoreka [JOK
31 Bupael rerionepenaun https://m.edsoo.ru/ff0c5¢
36
VY nenpHast TEIII0EMKOCTH BEIIECTBA. bubmuoreka [JOK

32 KonnuectBo TemnoTsl npu https://m.edsoo.ru/ff0c5c

Teruionepenaye. AauadaTHeIi mpoiecc 36
. but6mmoreka [{OK
[lepBrlii 3aKOH TEPMOAMHAMUKH U €r0

33 https://m.edsoo.ru/ff0c5ef
MPUMEHEHHE K U30Ipolieccam .

34 HeobOpaTuMocTh IpoI1IeccoB B MPUPOJIE. bubmmorexa [JOK
Bropoii 3aKk0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c62




30

[punuun neiictusa u K111 remnoBoit

but6mmoreka [{OK

35 https://m.edsoo.ru/ff0c60
MAIIHHbI
Oa
36 [Mukn Kapuo u ero KITI
17 DKoJoruuecKue mpooIeMbl
TETUIODHEPTeTHKHI
O6o06maromuit ypok «MosekyispHas bubmorexa LIOK
38 https://m.edsoo.ru/ff0c69
¢u3uka. OCHOBBI TEPMOJMHAMUKI 18
Kontponbhas pabota no teme bu6nmoreka [IOK
39 «MonexynsipHast ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c6a
TEPMOIUHAMUKI 50
. bu6mmoreka [{OK
apooOpa3oBaHUE U KOHACHCAITHSI.
40 https://m.edsoo.ru/ff0c63
Hcnapenue u kunenue b6
bubmmorexa [JOK
AOCOOTHAS U OTHOCUTEIbHAS
41 . https://m.edsoo.ru/ff0c64
BIIQXKHOCTH BO3/1yXa. HacelmeHHbIN Tap 8
TBépnoe teno. Kpucrammueckue u
. bubnumoreka [JOK
amop(HbIe Tena. AHU3OTPOTIHSI CBOWCTB
42 https://m.edsoo.ru/ff0c65f
KpUCTAILIOB. XKUIKUE KPUCTAIITBI. 0
CoBpeMeHHbIe MaTepHaIbl a
Bbu6nuoreka [JOK
[InaBnenue u kpuctayu3anus. Y geiabHas
43 https://m.edsoo.ru/ff0c67
teruioTa miasieHus. Cyonumanus 08
bu6nmoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/ff0c68

20




OnexTpusanys Tei. JIEKTPUIECKUI

bubnmoreka [JOK

45 https://m.edsoo.ru/ff0c6b
3apsan. JIBa BUJa 3JIEKTPUUECKUX 3apsi/iOB o
[IpoBOAHMKY, TUATIEKTPUKH U bubnmoreka [JOK
46 MOJIyIPOBOJIHUKU. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ff0c6b
AJIEKTPUYECKOTO 3apsaa cc
. bubnnorexa [IOK
B3aumopeiictBue 3aps/10B. 3aKOH
47 . . https://m.edsoo.ru/ff0c6ce
Kynona. TouyeuHnslii anekTpudecKkuii 3apsi 4
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJS. bubnnorexa [JOK
48 [TpuHIMT Cynepno3UuLu ANEKTPUUECKUX https://m.edsoo.ru/ff0c6df
nosned. JInHuM HanpsKEHHOCTU 2
but6mmoreka [JOK
Pabota cuit 31eKTpoCTaTHYeCcKOro Mmois.
49 https://m.edsoo0.ru/ff0c6f0
[Torenuuan. Pa3HOCTh OTEHIUAIIOB 0
ITpOBOAHMKY U TUAIIEKTPUKH B bubmunoreka [IOK
50 3JIEKTPOCTATHYECKOM II0JIE. https://m.edsoo.ru/ff0c70
JusnexTpuueckas MpoHUIIAEMOCTh 18
bubnuoreka [JOK
51 OnextpoémkocTs. Konagencarop https://m.edsoo.ru/ff0c71
26
DIeKTPOEMKOCTD IIJIOCKOTO bubnmoreka [JOK
52 KOHJIEHCATOpa. DHEPTusl 3apsHKEHHOTO https://m.edsoo.ru/ff0c72
KOHJICHCATOPa c0
53 JlabopaTtopHast pabota "U3mepenne
AIEKTPOEMKOCTH KOHIEHCaTopa"
54 [IpuHIUI JEUCTBUS U IPUMEHEHUE

KOHJIEHCATOPOB, KOMMPOBAIBHOIO
anmapara, CTpyHHOro npuHTepa.




DeKkTpocTaTHYecKast 3amuTa.
3azeMiIeHHE DIIEKTPOIPUOOPOB

DeKTpUUYECKU TOK, YCIOBUS €ro
cymiectBoBaHus. [Toctosaunsiil Tok. Cuina

55
toka. Hanpsixerne. ConpoTUBIICHHE.
3akon Oma Jy1s ydyacTKa 1enu
[TocnenoBarenvHOE, MapauIeIbHOE,
bubnumoreka [JOK
CMEIIIaHHOE COCTMHEHUE TIPOBOTHUKOB.
56 0.5 https://m.edsoo.ru/ff0c74f
JlabopaTtopHnast pabota «3yuenue 0
CMEIIIaHHOTO COSAMHCHUS PE3UCTOPOBY -
Bbubnuoreka [JOK
PaboTta u MOUTHOCTH 3JIEKTPUUECKOTO
57 https://m.edsoo.ru/ff0c78
Toka. 3akoH Jlxoyns-Jlenma 13
3akon OMa Jy1sl MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe bubanorexa [JOK
58 3ambikanue. JlaboparopHas pabora 0.5 https://m.edsoo.ru/ff0c7ae
«M3mepenne D/1C uCTOYHMKA TOKA U €T0 0
BHYTPEHHETO COMPOTUBICHUS
DJeKTpoHHAas MPOBOAUMOCTb TBEPABIX
59 METaJIJIOB. 3aBUCUMOCTDH COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBhI.
CBepXmpoBOIUMOCTh
60 DJIeKTpUYECKUI TOK B BakyyMme. CBOICTBa
AJICKTPOHHBIX ITyYKOB
[TorynpoBOTHUKH, X COOCTBEHHAS U
. bubnuoreka [JOK
MPUMECHAst TPOBOAUMOCTh. CBOHCTBA p—
61 https://m.edsoo.ru/ff0c84

n-niepexona. [lomynpoBogHUKOBBIE
MIPUOOPHI
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DJIEKTPUYECKHI TOK B pacTBOpax U

Bbu6nuoreka [JOK
pacruiaBax 3JIeKTPOJIMTOB.
62 1 https://m.edsoo.ru/ff0c82
DAEKTPONUTHYECKAS AUCCOIHAIIHSL. ba
DJIeKTpoIH3 o
DJEeKTpUYECKUI TOK B rasax. bubnnorexa [JOK
63 CaMoCTOSTEIbHBIN U HECAMOCTOSTEIIbHBIN 1 https://m.edsoo.ru/ff0c84
pa3psia. Mosnus. [1nazma ae
DNeKTpUYeCKUe MPUOOPHI U YCTPOMCTBA U bubmmorexa [JOK
64 UX IpaKTH4eckoe npuMeHenue. [Ipapua 1 https://m.edsoo.ru/ff0c86f
TEXHUKH 0€30IMacCHOCTH c
. Bbubnuoreka [JOK
O06o06maromuii ypok
65 HHATOTIHH Yp 1 https://m.edsoo.ru/ff0c88
«INEKTPOTNHAMUKAY be
KoHnTtponbHas paboTta 1mo teme
. bu6mmorexa [IOK
«nexkrpocraruka. [locTossHHbIN
66 . 1 https://m.edsoo.ru/ff0c8a
ANEKTPUYECKUHN TOK. TOKH B pa3IUIHBIX %2
cpenax» 8a
N bubnumoreka [JOK
PesepBHblit ypok. Kontponbhas pabota
67 | " 1 https://m.edsoo.ru/ff0c8¢
10 TeMe "DJIeKTPOIMHAMUKA 56
. . bubmuorexa [JOK
PesepBHBII ypok. OO00IIAIOMIHI YPOK 10
68 p M HHATOTIHH yp 1 https://m.edsoo.ru/ff0c8f6
temam 10 kacca .
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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Konn4yectBo 4yacos DJICKTPOHHBIE
Jlara
Ne uudposbie
Tema ypoka KoHTpoibHBbI IIpakTnyeckue | HU3Y'U€H
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI padoTshI us
pecypcsbl
[TocTostHHBIE MArHUTHI U X
. bubmuoreka [JOK
B3auMoJIeiicTBHE. MarHuTHOE TOJIe.
1 . 1 https://m.edsoo.ru/ff0c97
Bektop MarHuTHOM MHAYKUWH. JIMHUK 73
MarHUTHOM HHJTyKITUU o
MarnuTtHO€ noJjie TPOBOHUKA C TOKOM. bubmuotexa [IOK
2 OmneiT Opcrena. Bzaumoneiicreue 1 https://m.edsoo.ru/ff0c98f
MPOBOJTHUKOB C TOKOM e
bubnuoreka [JOK
JlaboparopHas pabota «3ydenue
3 patopHa p Y 1 1 https://m.edsoo.ru/ff0c98f
MarHUTHOTO TIOJISI KATYIIKA C TOKOMY .
JleficTBMe MarHuTHOTO IOJIS Ha
MPOBOJIHUK ¢ TOKOM. Crita Amriepa. bubmmoreka [IOK
4 JlabGopaTtopHas pabora «McciaenoBanue 1 1 https://m.edsoo.ru/ff0c9ac
JIEHCTBUS MOCTOSTHHOTO MarHuTa Ha 0
pPaMKy ¢ TOKOM»
JletficTBe MarHUTHOTO TIOJISI HA bubnmnorexa [JOK
5 JBIKYILYIOCS 3apSKCHHYIO YAaCTHULLY. 1 https://m.edsoo.ru/ff0c9df
Cuna Jlopenna. PaGora cuiel Jlopenma 4
DnekTpoMarauTHas HHAyKIus. [loTok
6 BEKTOpa MarHUTHON UHayKuuu. IC |

UHAYKLIWW. 3aKOH AJIEKTPOMArHUTHON
uHaykuuu Papanest




JlaGopartopHas pabota «MccnenoBanue

bu6nmoreka [JOK

7 . https://m.edsoo.ru/ff0cal
SIBJICHUS DJIGKTPOMATHUTHOW WHIYKIIAW 50
NupykTuBHOCTS. SIBIEHUE
bu6nmoreka [JOK
camounaykiuu. 1C caMOMHIYKIIUH.
8 https://m.edsoo.ru/ff0ca6
DHeprusi MarHuTHOTO TIOJISI KaTYIIKU C 00
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe o
TexHuueckue yCTponuCcTBa U UX
MPUMEHEHUE: MOCTOSIHHBIE MATHUTHI,
9 AIIEKTPOMATHUTHI, JIEKTPOIBUTATETb,
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
. bu6nmoreka [JOK
O6o0maromuii ypok « MarHuTHOE TOJIE. 1
10 https://m.edsoo.ru/ffOcab
DNeKTpOMarHuTHasT MHIYKITUS -
KonTponbHas pabota no teme bubanorexa [JOK
11 «MarnuTtHoe noJje. DJIeKTpoMarHuTHas https://m.edsoo.ru/ff0cad
AHIYKIWSD) 58
CBoOoaHBIE MEXaHUYECKUE KOJICOaHUsI.
bubnnorexa [JOK
["apMonndeckue KojebaHus. Y paBHEHUE
12 . https://m.edsoo.ru/ff0caf0
TapMOHUYECKHUX KOJIeOaHUH. p
[IpeBparnienue sHeprun -
JlabopaTtopHas pabota «McciaenoBanne
13 3aBUCUMOCTH NIEPHOJIa MAJIBIX KOJieOaHui
rpy3a Ha HATH OT JJIMHBI HUTH U MacChI
rpy3a»
14 Konebarenbubrit KoHTYp. CBOOOIHBIE bu6mmoreka [IOK

3JIEKTPOMArHUTHEIE KOieOaHus B
UJICATBHOM K0JIe0aTeIbHOM KOHTYPE.

https://m.edsoo.ru/ff0cby
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AnHanorus MCKAY MCXaHUICCKHMHU U
OJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMU

®opmyna ToMcoHa. 3aK0H COXpaHEHUS

bu6mmoreka [IOK

15 SHEPTHH B UJICATLHOM KOJIe0aTeTbHOM https://m.edsoo.ru/ff0cb9
KOHTYpE c4
[Ipencrasienue o 3aTyxaromux
KOJIEOaHMSIX. BBIHy)K)IeHHI)Ie Bubnuoreka L[OK
16 MexaHu4yeckue kosebanus. PesoHaHc. https://m.edsoo.ru/ff0cbb
BoinyX1€HHBIE 37IEKTPOMarHUTHBIE 86
Kosie0aHus
Ilepemennsblit Tok. CUHYCOUJAIbHBIN
HEepEeMEHHBIN TOK. MOLTHOCTh bu6numoreka [IOK
17 NEPEMEHHOI0 TOKA. AMIUIMTYAHOE U https://m.edsoo.ru/ff0cbd
JeiCTByIOIIeE 3HAYEHHUE CUJIbl TOKA U 34
HaIpPsSKEHUs
Tpancdopmarop. [IponusBoactso,
18 nepeaayda u NoTpedIeHue IIEKTPUIECKON
SHEPIUU
YCTpoUCTBO U NMPAKTUYECKOE
IPUMEHEHHUE 3JIEKTPUUECKOT0 3BOHKA, buomorexa TIOK
19 . https://m.edsoo.ru/ff0cc3
reHepaTopa NepeEMEHHOTI0 TOKa, JINHUI 24
aJIeKTpoIepeaay
OKOJIOTUYECKHE PUCKHU IIPH
20 MIPOU3BOJCTBE AIEKTPOIHEPTUU.
KynsTypa ucnonb3oBanus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU
21 MexaHn4ecKkre BOJTHBI, YCIOBHS bubmuorexa [JOK

pactpoctpanenus. [lepuoa. CKkopocTb

https://m.edsoo.ru/ff0ccas




pacripocTpaHEHHs U JITIMHA BOJIHBI.
[Toniepeunblie 1 MPOJOIBHBIE BOITHbI

4

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.

bu6mmoreka [IOK

22 https://m.edsoo.ru/ff0cccO
BricoTta Tona. TeMOp 3ByKa .
DJeKTpOMarHuTHbIE BOJHBI, X CBOHCTBA bubnnorexa [JOK
23 u ckopocTb. IlIkana 351eKTpOMarHuTHBIX https://m.edsoo.ru/ff0ccfe
BOJTH 0
24 [TpuHIUIIBI paAHOCBSA3H U TEIEBUICHUS.
PasButue cpencts cBs3u. Paguonokarys
OK
KonTponbnas pabota «Konebanus u bubmmorera Il
25 https://m.edsoo.ru/ff0cc6f
BOJTHBD)
8
[IpsiMonuHeitHOE pacpocTpaHeHUEe CBETa bubnnorexa [JOK
26 B OJIHOPOHOM cpene. ToueuHslit https://m.edsoo.ru/ff0cd3
UCTOYHHMK cBeTa. JIyd cBeTa 50
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS bubmunoreka [IOK
27 cgeta. [locTtpoenne n3zo0paxeHuii B https://m.edsoo.ru/ff0cd4
IUIOCKOM 3€pKalie e0
[Ipenomiienue ceera. [lonHoe bubnnorexa [HOK
28 BHyTpEHHEE oTpaxeHnue. [IpenenpHbiin https://m.edsoo.ru/ff0cd7f
yTOJI TIOJIHOTO BHYTPEHHETO OTPasKeHUs 6
bubmuoreka [JOK
JlaboparopHas pabota «3mepeHue
29 patopHast p P https://m.edsoo.ru/ff0cd6
NIOKA3aTes MPEOMIICHUS CTEKIIa» o
Jlun3el. [loctpoenune n3o0pakeHuii B bubnnorexa [JOK
30 nuH3e. DopMysia TOHKOM JIMH3HI. https://m.edsoo.ru/ff0cdd

VYBenuueHue JIUH36I
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JlaboparopHas pabdota «lccrnenoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3AaX)
Hucnepcus cera. CoXHBIA COCTaB
32 oenoro cBeta. Llet. JJabopaTopnas
pabora «Habnronenue aucnepcun cBeTay
bubnnorexa [JOK
HNurtepbepenmus cera. udpakuus 1
33 . https://m.edsoo.ru/ff0ced
ceta. [{udpakuuonnas pemeérka ”
bu6nmoreka [JOK
[TonepedHOCTH CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ff0cf02
[Honapusanus ceera .
35 OnTrueckue npuOOpsI U yCTPOIicTBa U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panuIpl MPUMEHUMOCTH KJIaCCUYECKOM bu6nuoreka [IOK
36 MexaHuk. [locTynarsl cnennanbHOM https://m.edsoo.ru/ff0cf86
TEOPUU OTHOCUTEIILHOCTHU 2
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. bubmuotexa [IOK
37 3amensieHHe BPEMEHH U COKpaIeHUE https://m.edsoo.ru/ff0cfad
JUTUHBI 2
OHeprus U UMIYJIbC PEIATUBUCTCKON bubnnorexa [HOK
38 yacTULbl. CBSA3b MAcChl C YHEPTUEN U https://m.edsoo.ru/ff0cfc6
UMITYJIbCOM. DHEPTUsl MOKOs 8
bubnmnorexa [JOK
KonTponbnas padota «Ontuka. OCHOBBI o
39 . https://m.edsoo.ru/ff0cf6f
CeIUATIbHON TEOPUU OTHOCUTEIHLHOCTH 0
bubnuorex K
®otonsl. Dopmyna [1nanka. DHeprus u Omaorexa LO
40 https://m.edsoo.ru/ff0cfel

UMITYJIBC (POTOHA
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OTKpHTI/Ie H UCCIICIOBAHUC

bu6nmoreka [JOK

41 https://m.edsoo.ru/ff0cff
doroadexra. Onpiter A. I'. CroneroBa 4 e
3akoHbl porodddekra. YpaBHEHUE bubnnorexa [JOK

42 OnnHmTeitna 1 porospdexra. «Kpacnas https://m.edsoo.ru/ff0d01
rpanunay Gorodddexra Se
Jasnenue cBeta. OnwiThl [1. H. JIeOGenera. bubnmorera [TOK

43 . https://m.edsoo.ru/ff0d04
XuMHUueckoe JeHCcTBHE CBETa a6
TexHudeckue ycTpoiucTBa 1

44 PAaKTHYECKOE MPUMEHEHHE:
dororneMeHT, POTONATUHK, COTHEUHAS
Oarapesi, CBETOIHO]]

bu6mmoreka [IOK
Pemenue 3amnay no teme « IEMEHTHI

45 . https://m.edsoo.ru/ff0d03

KBAHTOBOM OMTHKN
02
Mogens aroma Tomcona. OTbITHI bubmuoreka [JOK
46 Pesepdopna no paccestHuIO 0-4acTHUII. https://m.edsoo.ru/ffod09
[InanerapHast MOenbh aTOMa la
bubmuoreka [JOK
47 [Toctynatel bopa https://m.edsoo.ru/ff0d0af
a
W3nyyenue u nornomeHne (GOTOHOB MpHU bubnuorexa [JOK

48 Iepexojie aToMa ¢ OJTHOTO YPOBHSA https://m.edsoo.ru/ff0d0af
SHEPIUH Ha Ipyroil. Buasl criekTpos a
BousiHOBBIE CBOMCTBa yacTull. BonHb! e
bpoius. KopryckynsipHO-BOIHOBOM bubmorexa HOK

49 ) i https://m.edsoo.ru/ff0d0c

nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
M3JIyYEHUE
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OTKphITHE paTHOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuo cocraa
PaTMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd
2

51

CgoiicTBa anbda-, 6era-, raMmma-
N3JIYUCHUA. Bnusaue PaanOaKTUBHOCTH
Ha JKUBBIC OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbha-pacmaj. DIIeKTPOHHBII
¥ TIO3UTPOHHBIN OeTa-pacmaf. ['amma-
U3Ty4YeHHE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d11
62

53

OHeprus CBA3U HyKJIOHOB B SIIpE.
SnepHble peakuuu. SInepHbIi peakTop.
[IpoGsieMbl, IepCIIEKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI SIIEPHOMN
SHEPIreTUKHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d13
56

54

OnemeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. MeTobl HaOI0IeHUS U
pEerucTpanyy 31€MEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHaaMeHTanbHbIe
B3anMoeicTBus. EAMHCTBO u3nueckoit
KapTHUHBI MUPa»

but6mmoreka [{OK

https://m.edsoo.ru/ff0dOe
38

55

OTanel Pa3sBUTHA aCTPOHOMMHU.
[IpuknanHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE acCTpOHOMMHU. Bup 3BE€31HOTO
HeOa. Co3Be3nus, sipKue 3BE3/BI,
IIaHEThI, UX BUANMOC ABUKCHHC.
Conneunas cucreMa

56

Comnnne. ConHevHasi akTUBHOCTb.
Ncrounuk snepruu ConHua u 3BE311




57

3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKH.
3BE3bI IVIaBHOU OCJIEN0BATEIILHOCTH.
BHyTpenHee cTpoeHue 3BE3.
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXO0XKIEHUH U 3BoTounK CoJlHLA U
3BE3]T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuke. ['anaktuku. YEpHBIE ABIPHI B
AJIpax rajlakTUK

59

Bcenennas. Pa3beranue rajakTuk.
Teopusa bosbmoro B3peiBa. PenukroBoe
u3nydyeHue. MerarajgakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUHT

61

Kontposnbnas padota «51eMeHTbHI
ACTPOHOMUU U acTPOPUIUKI»

62

O6o6maromuii ypok. Poib ¢husuku u
ACTPOHOMHUU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAILHON U
ITHUYECKOH cdepax NesTeTbHOCTH
YyeJI0BeKa

63

O6o06matromuii ypok. Ponbs u mecto
(GU3MKH U ACTPOHOMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHpa

64

O6o06matomuii ypok. Pons dpuzuaeckoit
TeoprH B (POPMHUPOBAHUY TIPEICTABICHUI
0 ¢u3nUeCcKOr KapTHHE MUpa

65

Oo6o6maromuii ypok. Mecro dusudeckoit




KapTHHBI MUpa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUN O IPUPOJIE

Pe3epBHbIil ypok. MarHuTHOE MoJIE.

66 1
DneKTpoMarHuTHas: MHAYKITUS
67 Pesepubiit ypok. Ontuka. OCHOBBI |
CHEIHAIbHON TEOpUN OTHOCUTEIBLHOCTU
Pesepnsrii ypok. KBanroBas ¢usuka. bubmmorexa LHOK
68 1 https://m.edsoo.ru/ff0d17

DNEeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU

84

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Guzuka, 10 kinace/ Msikumie I'.41., byxosues b.b., Corckuii H.H. non
penakmueit [lapdpentreBoit H.A., AkuinonepHoe o6miectBo «M31aTeascTBO

«HpOCBeHIeHI/Ie»

METOANUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/28/
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