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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHUI K pe3yibTaTraM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUK TIpernoJiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOIMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTraMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOUIEero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (prU3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHs..

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromniem mupe. IKoabHBIN Kype GU3HKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbII METOJI MO3HAHUS IPU BBIIIOJIHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOoBy kypca ¢u3WKM i1 ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK MPUHIMIBL €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKA
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BUTHEM O0OIIecCTBa, a TakkKe C MHUPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM pallOHAIBHOTO IPUPOOTNIOIb30BAHMS U SKOJIOTHUECKOH 0€30MaCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TpPaHHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX paboT. BbiaeneHne B yka3aHHOM IepeyHe 1abopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaAMU
00pa30BaTeNpHOTO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrneumBaeTcs  OBIAJICHHUE
OOy4YaronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIO0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, O3BOJISIIOIINE TPUMEHSATh U3yUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SBJICHHM U MPOILECCOB B OKPYXkKAIOUICH
XKU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOJENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha yPOBHE CpeIHEro 00111ero 00pa3oBaHus TOJKEH U3Y4YaThCs B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU HOMKHO OBITH
HEeoOXoMMoe J1abopaTopHoe O00OpyJOBaHUE [Jis BBHITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3NKE YICHHUECKHX MPAKTHUYECKUX PadOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBUM C
MPUHITITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCIICMOBAHMUSI  M3Y4YaeMbIX  SBIIGHUA W MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJaromuxcs. TemMaTHuecKHe KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMM LIEJIIMH U3y4Y€HUsI PU3UKHU B 00LIEM 00OpPa30BAHUHU SABJISIOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3Yy4YCHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUNH OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npencTaBICHUNA O poONM (PU3MKHU AJs PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecreynBaeTCsl pelIeHHeM CIEIyIOMNUX 3a7ad B

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEHEro 0011Iero oopa3oBaHus:



e TmpuOOpeTEeHWEe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (QU3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO0  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISI TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIIOBHSIM 3a/1a4U;

e TOHWMaHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEHCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
bu3nyeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIeNICHNUS TOCTOBEPHOCTH MOIyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIS Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEM 00yYaromuxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOW TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BUkeHHWE  MaTrepualbHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanne NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapyKa B BI3KOU JKUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUJI MaTEpUalibHOM TOUKHU. Tpetnit 3aKkoH HeroTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima TsoxectH. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokosi. Koagduiment tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE IBIXKEHHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEJIA.

TexHH4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niepopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIBEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuenue aBmxeHus Opycka 1Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [TorenuuanbHas SHEprus YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYMNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas pu3uka U TEPMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BellecTBA. MoOJEnu CTPOEHHUSI Tra30B, XUJIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HJACaNbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mmepa
CpeIHEll KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Ta3a.  Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeruioBpie  mammbbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nerictBus TerwtoBoil mammHbl. [lukn KapHo m ero kosddummeHT mojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuyecknue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnpiT MO anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue 1 KoHJeHcalus. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctambsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYUYECHHS] COBPEMEHHBIX MAaTEpHUaJoOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu nMoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoguHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, TUAIEKTPUKM M MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 3€KTPUYECKUA 3apsij.
Onextpuyeckoe mnose. Hanpsx€HHOCTh 3iieKTpuyeckoro mnois. ITpuHiun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snekrtpoctatrmueckoro  mojisa.  I[lotenmuman.  Pa3sHocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DaeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIasi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOUYHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 5iekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynmpoBOAHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
noJrynpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomympoBoHUKOBBIE TTPUOOPHI.

ONEeKTpUYeCKUid TOK B  pacTBOpax M pacijiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTpPOHArpeBaTeJbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBLIHN TNO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yueHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, >KUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[loctosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBHE  IIOCTOSAHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIUU TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JUIMHHOIO IPSIMOIO HPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
MHAYKUAHW. OJIEKTPOABIKYIAS CWia WHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHMTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPUMEHEHUE: IOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKLIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NeWCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KONEOAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBiienne o 3aTyxaromux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE eKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoieOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPENAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckrue yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUMArHOCTMKA B TEXHUKE WU MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTON KoJieOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUe,
nperoMIIeHUE, TONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CioxHblil coctaB Oenoro cseta. Ler.

ColOuparomie U pacceuBaromiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpudOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6monenne natepdepeHny cBeTa.

Habmronenue nudpakiuu ceera.

HabGmnronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tomydyenue ciexkTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul



M3mepenne nokasaTens NpeJOMIICHHS CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHELUAIbHOW TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOZYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €TI0 YACTOTOM. JHEPTHUS
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue DiHmTeitHa s hotodddexra. «KpacHas rpanuiiay
dhoToaddexra.

JaBnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1or(d(DHEeKT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
ILtanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriounieHue
(GOTOHOB TpU MEpexojie aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyro. Bumsr
crekTpoB. CIEKTp ypOBHEU SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue iMHeHYaThIX CIEKTPOB U3ITYyUCHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul
HaOnronenue TMHEHYaTOro CeKkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTasa
paanoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHuble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE ITPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul
HccnenoBanrie TpEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBaTEbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPENICTICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuydoro IlyTu.

Oo6o0maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHUHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIeTCS C
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, panap, paguoNpUEMHHK, TEIEBU30pP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yueOHOro mnpeamera «Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa « Pu3nKay AOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYaroOIUXCAd PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULKUN 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAJIBbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IE€ATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OILIGHHWBATh CUTYyallMI0 W MPUHUMATh OCO3HAHHbBIC pPEILEHUS,
OPUEHTHUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
u3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHINBUAYAJIBHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yYeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1NN JIeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIaJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI IS JOKa3aTeIbhCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUIECKYIO 00JacTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OpUTrHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HaBBIKAMHM IOJYYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITCIIBHO OCYIIECTBIISATh ITOUCK, aHAJIU3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/laBaTh TEKCTHI (DU3UUYECKOTO COJEp)KaHHMS B Pa3IMYHBIX (GopmaTax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUYHOM
NEeSATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(PIUKTHBIX CHUTyallMd ©  CMATYaTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYATbHOM
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJOTO WieHa KOJJICKTHBA,;

OpPUHUMATh [EJIHM COBMECTHOM  JIEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJAJa W KaXJOr0 y4YaCTHHUKAa KOMaHIbI B
oOIIMii pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBH3HBHI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMYIHMPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCIIONIb30BaTh MPHUEMBI peIIeKCHN ISl OLIEHKH CUTYalllH, BBIOOpa BEPHOTO
pEIICHMS;

yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYTHUX I[PU aHaJU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTHUX IIPU aHAJU3€ pe3yJIbTaToB
NEeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaroUIUXcs
COBEpUIEHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOUN C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCThb aJaNnTUPOBATHCA K
OMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPANBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKkaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, HHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHHS ra30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl MPU pPelIeHn: (PU3NIECKUX 3a/1a4;



pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBW)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3aUMOJIeHicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHUE, KOHJIEHCAIMS, TUIABJICHUE, KPUCTAIUIA3AlUS, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHNUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
cCoCyl€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHHMST Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCMOJb3Yys (DU3NYECKUE BEJIUYMHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
HMIYJbC TeJIa, KWHETUYECKas PHEPrusi, MOTCHIUAIbHAA DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprusi, padoTta rasa,
KO3(pGUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3YEMBIX BEIWYHH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(hU3UYECKYI0 BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYCHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEITUUYMHBI: AJICKTPUUCCKUHN 3apsif,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHUM TIPAaBWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUsS] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PM3UYECKYIO BEJITUUUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIBb3Yys (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsS] MEXaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIMIT PABHOIPABUSA HWHEPIMATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu >TOM pasnuyarh CIOBECHYIO



GOpMyYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKCHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCJIOBHsS UX O€30MACHOTO MCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MpPEIIONKEHHOTO OOOpYJIOBaHHUSA, MPOBOJIUTH OIBIT U
(bopMyIMpPOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHBIC
METOJIbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIY  (QU3MYECKHUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOI0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1A0OPATOPHOTO
o0opynIoBaHUS;

pemiath pacu€THBIC 3a7a4yd C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JJIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTYYE€HHOT0 3HaYeHUsI PU3NYECKON BEIIMUUHBIL;

pelaTh KaYeCTBEHHBIE 33/1a4d: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHII C OMOpOM Ha HM3y4YEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIOJB30BaTh  TMPU  pPEIIEHWHM  y4eOHBIX  3ajJad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
U TIPENICTABJICHUS YYCOHOW W HAYYHO-TOMYJIIPHON HH(POPMAINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 0€30MacHOCTH MpU OOpaIleHnH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOCHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe€ C BBINOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIBI, pPalMOHAIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh ACATEIHLHOCTh B HECTAHAAPTHBIX CUTYyallUiX, aJ€KBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeameTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBIA UCTOUYHHUK CBETA, sSCpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifjpa MpU pelIeHUU (HU3UIECKUX
3a/ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTepdepeHus, audpakuus W MOONSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaTMOaKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOMCTBA BEHIECTBA (AIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSIKEHUE, IJICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWJia JIMH3BI, MPU ONUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CIAWHHIIBI, YyKa3bIBaTh
GbopMymbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU ONUCAHWU MPABUIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOJIb3yeMbIX BEJMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKOUN BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENLHOTO U MapaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKIMH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE ODWHIITEHHa Wit (oTorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocryiaTtel bopa,
3aKOH PaIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHU4YeCKOE BBIPAKEHHE M YyCJIOBUS (TpaHUIbI, O0OJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopenna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYMH C HCHOJb30BaAHHEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yabTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIIEIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u



BBIOMpaTh (PU3UUCCKYIO MOJIECIb, BBIACIATh (DH3UUCCKHE BEITUYHHBI B (HOPMYIIH,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BRICTPAMBATh JIOTHUECKU HEIPOTUBOPECUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MMOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 0€301MacHOCTH TP OOpaICHUH ¢ TPUOOPAMH M TEXHHYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyHIE C BBHIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAaNUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CHUTYyAIlMsIX, aJcKBaTHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHNE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 5 1 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 I https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro nio pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 | bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) UHIYKIAS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHE U DIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI crIEIIMAIBHOM TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pasznen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngi;;fg;gg};mlcgk
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
®Pu3nka — HaykKa 0 IPUPOJE.
1 Hayunblie MeTZ bl HOEH;.)HI/ISI 1 bubmmorexa LOK
Y A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYXKAaloIIero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDPA, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBVOKCHUE 14.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IIPSIMOJIMHEWHOE bubnnorexka [JOK

5 1 1
JBUKECHHE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA 21.09.2023 = https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBr>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa [TOK

P 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH [ anumes. 1 bubnmoreka [JOK




WHepruuaabHble CHCTEMBI OTCUCTA. 28.09.2023  https://m.edsoo.ru/ff0c3bed
IIepsriit 3ak0H HproTOHA
Macca tena. Cuna. [Ipunmun
9 CYIIEPIIO3UIINH CHII. BTOpOI 3aK0oH bubmorexa LOK
ynep H ) p . 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepUaIbHOW TOYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepHAIbHBIX TOUEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TsoKecTu. IlepBag xocMuueckas bubmorexa LIOK

P 10.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK

12
Tela 12.10.2023 = https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Kosddbunment tpenus.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu BI/I)I:(eHI/II/I bubmmorera [TOK

P pua 17.10.2023  https://m.edsoo.ru/ff0c3f76
Tena B )KUAKOCTH WIIH rase
[TocTynaTenbHOE U BpaliaTeibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenTt cuisl. ITnedo cunel. YcmoBus 19.10.2023 = https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTePHUAIIbHBIX TOYEK. bubnnoreka [JOK
Nmnynbe cunbl. 3aK0H COXpaHeHUs 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas sneprus bubmuoreka [IOK
MaTepuaibHOW TOUkU. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECCKOW YHEPTUU

17 [lorennmanesHas 3HEPTHUSL. bu6mmoreka [JOK




18

[TorenuuanbHas 3HEPTUs YIPYTO
1e(OPMHUPOBAHHON MPY>KUHBI.
[TorennmansHas SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b pabOThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHH4YeCKOU OHCPIUU CUCTCMEI TCII.
3aK0oH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

07.11.2023

09.11.2023

https://m.edsoo.ru/ff0c461a

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

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOThI CUIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

14.11.2023

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. J[nHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCcKol Teopun. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YACTUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

16.11.2023

21.11.2023

23.11.2023

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

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

23

Macca monekyn. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

28.11.2023

24

TennoBoe paBHOBecue. TeMmmepaTtypa
u e€ n3mepenue. llkana remneparyp

30.11.2023




Lenscus

Wneansueiii raz 8 MKT. OcHOoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT 05.12.2023 |  https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMrepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYJl. Y paBHEHUE 07.12.2023  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI 12.12.2003
JlaGopaTtopHnas pabota
«VccnenoBanre 3aBUCUMOCTH MEXKIY

28
napamMeTpaMH COCTOSHUS 14.12.2023
Pa3peKEHHOTO ra3a»

29 N3omnporniecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduueckoe npeacTaBIeHue 19.12.2023 | https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3Menenust. KommuectBo bubnuoteka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss 21.12.2023  https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

31 Bunae! Tennonepenaun bubmorexa LHOK

26.12.2023 | https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

1 KonuuecTBo TemiaoTel npu bubmuoreka [IOK
Teronepenaye. AnnadaTHBIN 28.12.2023  https://m.edsoo.ru/ff0c5¢36
nporecc

33 IlepBrIil 3aKOH TEPMOAUHAMUKH U €70 bubnmoreka [JOK




NIPUMEHEHHE K U30IPOoIIeccaM 09.01.2024 = https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npuponae. Bropoii 3akon bubmorexa HOK
PHPOAE. P 11.01.2024 = https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
ITpunnun nevicrBus u KII/I TermoBoi bubmuorexa [JOK

35
MaIlHEI 16.01.2024  https://m.edsoo.ru/ff0c600a

36 K ero KII
L Kapro u ero K111 18.01.2024

17 DKOJIOTHYECKHUE TTPOOITIEMBI
TETUIOPHEPTreTUKHU 23.01.2024

18 O06o6mmarmuil ypok «MoteKkyspHas bubnunoreka [JOK
¢dusnka. OCHOBBI TEPMOIMHAMHKI 25.01.2024  https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme

39 «Monexynsipaas pusuka. OCHOBBI bubmorexa HOK

Y ’ 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKID)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u kunenue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOcomoTHAsS U OTHOCHUTEIIbHAS

41 BIAXXHOCTH BO3ayxa. HaceIeHHbIH bubmorexa LHOK
nap yxd. 06.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue n
aMmop(HbBIC Tella. AHU30TPOTIHS

42 CBOI?II)((:l”)rB KPUCTAJJIOB X(TI/? KHE bubmorexa [TOK

P ' A 08.02.2024 | https://m.edsoo.ru/ffO0c65f0
kpucrawuibl. COBpeMEHHbIE
MaTepHuaibl
[1naBneHue M KpUCTAIITA3AITHSI.
43 VY aenpHas TEMIoTa IJaBICHUS bubmorexa [IOK
g ) 13.02.2024 = https://m.edsoo.ru/ff0c6708

CyOnumarnus




bu6mmoreka [IOK

44 YpaBHeHue TerIoBoro 6agaHca
P 15.02.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DIEKTPUUECKUN
45 3apsij. JlBa BU1a 3JEKTPUUYECKHUX bubmoreia HOK
’ 20.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsoB
IIpoBogHMKH, TUANECKTPUKH U
46 H(?JI MIPOBOJTHUKH 3a12))H COXpaHEHUs bubmorexa HOK
i ) P 22.02.2024  https://m.edsoo.ru/ff0c6bce
AIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. Toueunslid 31€KTpUYECKUN bubmmorexa [TOK
Y ’ 27.02.2024  https://m.edsoo.ru/ff0c6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nons. [lorenuman. PazHocts bubmorexa [TOK
. ’ 05.03.2024  https://m.edsoo.ru/ffOc6f00
MOTEHITUAIOB
[IpoBOIHUKYM U AMDIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC brbmorexa HOK
P ) 07.03.2024  https://m.edsoo.ru/ffOc7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnuoteka [JOK
51 Onektpoémkoctb. Konnencaro
P A P 12.03.2024 = https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJICHCATOpa. JHEPrus 3apsiKEHHOTO bubmorexa HOK
pa. P P 14.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa" 19.03.2024




54

[IpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DJIeKTpOCTaTUYECKas 3allIHTa.
3azemyIeHHE SIEKTPONPUOOPOB

21.03.2024

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

04.04.2024

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIHIaHHOI'O COCANHCHUA
PE3UCTOPOBY

09.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«M3mepenne D/1C ncrouHnka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

SHCKTpOHHaH MPpOBOAUMOCTD TBépI[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

11.04.2024

16.04.2024

18.04.2024

23.04.2024

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

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

61

[TomynipoBOTHUKH, X COOCTBEHHAS U

bu6mmoreka [IOK




pUMECHast TPOBOAMMOCTEL. CBOMCTBA 25.04.2024  https://m.edsoo.ru/ffOc84ae
p—n-nepexoa.
[ToynpoBoAHUKOBBIE TIPUOOPEI
DJIEKTPUUYECKUIN TOK B pacTBOpax U
paciuiaBax 3JE€KTPOJIUTOB. bubnunoreka [HOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 30.04.2024 = https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUUYECKUI TOK B Tra3ax.

63 CamMocTosTenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSITEJIbHBINA pa3ps/Il. 02.05.2024 | https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npumMmeHenue. [IpaBuna TeXHUKU 07.05.2024 = https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubnuoteka [JOK
«DNEKTPOAUHAMHUKAY» 14.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Inextpocraruka. [TocTosHHBIN | bubnnoreka [JOK
aneKTpudeckuil Tok. Toku B 16.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»
PesepBHbliil ypok. KonTposiabHas

67 pa6oia B pal\);iax HTorollzoﬁ 1 bubmmorexa [TOK

21.05.2024 | https://m.edsoo.ru/ff0c8c56

aTTecTaluu

68 PesepBHblit ypok. O0o00maronuii ypox 1 bubmmoreka [IOK
o temam 10 kiacca 23.05.2024  https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE

Ne Hara nugposeie
Tema ypoka Kontposbusie IIpakTnueckue

n/n Bcero U3yYeHUS o0pa3oBaTejibHbIE

padoThI padoThbI
pecypchl
Bxo1HOM KOHTPOJIb 3HAHUIA.
ITocTossHHBIC MAarHUTHI U UX
1 B3auMoOercTBHE. MarHuTHOE II0JI€E. 1 1 buGnuorexa [IOK
N 03.09.2024 | https://m.edsoo.ru/ff0c9778

Bektop MarHuTHON MHIYKIUU.
JIuHMK MarHUTHON MHAYKIIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubmmoreka [JOK
BzaumopelicTBue mpoBOJHUKOB C 05.09.2024 = https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnast pabora «3yuenue | | bubnmnorexa [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM)» 10.09.2024  https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota | | bubnmnorexa [JOK
«Hccnenosannue neicTBUSA 12.09.2024 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cwta Jlopenma. PaGota cutbt 17.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas uHAykuus. [lotok |
BEKTOpa MarHUTHOM uHAYyKuuu. IC 19.09.2024




MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykunn Papanest

JlaGopaTtopHnas pabota
«HMccnenoBanue sIBICHUS
AIEKTPOMArHUTHON UHIYKITUI)

24.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fIBIEHUE

camouHaykiuu. 9J1C caMOMHAYyKLIKN.

3Hepr1/m MAarauTHOTO IMOJISI KaTyIIKHU
C TOKOM. 9HeKTp0MaFHI/ITHOC I10JIC

26.09.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIMOHHAs IeYb

01.10.2024

10

11

12

13

O6o06maromuit ypok «MarautHoe
noJie. DIIEKTPOMarHuTHasT WHITYKITHS)

KonTponbHas pabota mo Teme
«MaramuTHoe mnoiJie.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CB0OOOIHBIE MEXaHHUECKHE
kosnebanus. 'apMoHnyeckue
KoseOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH B MacChl TPy3a»

03.10.2024

08.10.2024

10.10.2024

15.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06




14

Koneb6arenbupiii koHTYp. CBOOOTHBIC
AIIEKTPOMArHUTHBIC KOJICOAHUS B
U/IeaTbHOM K0JIe0aTeTbHOM KOHTYpE.
AHaNIOrus MEKIy MEXaHHYECKUMHU U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

17.10.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B HICATHHOM
K0JIe0aTeIIbHOM KOHTYPE

I[IpencTaBiaeHne 0O 3aTyXarOIIUX
KoJsicOaHusx. BeIHyK1eHHbBIC
MeXaHu4ecKue Koaebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG 3JIeKTpOMaFHI/ITHLIC
KOJIEOAHUS

IlepemennsbIit Tok. CHHYCOMIATBHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICACTBYIOILIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUS

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
JJIEKTPUYECKON SHEPTUU

Y CTpOoUCTBO U MIPAKTUUECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JJIEKTpoliepesad

22.10.2024

24.10.2024

05.11.2024

07.11.2024

12.11.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubnuoreka [IOK
https://m.edsoo.ru/ff0cbd34

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU TTPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
IIEKTPO3HEPIUHU B ITOBCEHEBHOMN

14.11.2024




KHU3HHU

MexaHnuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bubnunoreka LIOK

21 C e
HOPOCTS PACTIPOCTPAHCHIL! H AUTHHA 19.11.2024  https://m.edsoo.ru/ffOcca54
BouiHbI. [lonepeunsie U NpoaoIbHbIE
BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka 21.11.2024  https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbHIE BOJHBI, UX
23 CBOMCTBA U cKOpoCTh. [Ikana bubmmorexa LIOK
p ’ 26.11.2024 | https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMIIBI paJHOCBSI3U U
24 .P
TeneBueHus. Pa3Butue cpeacTs 78.11.2024
cBs3u. Paguonokanys
)5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBDY 03.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuoreka [IOK
ToueuyHbIil ICTOYHUK CcBeTa. JIyd 05.12.2024 = https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoeHue brbmmorexa [TOK
p L p 10.12.2024  https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuorexa [IOK
YTOJ TTOJTHOTO BHYTPEHHETO 12.12.2024 | https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUs
29 JlaGopatopHas pabora «M3mepenue bubmuoteka [IOK




MOKa3aTelIsl MPEJIOMIICHHS CTEKIIa 17.12.2024  https://m.edsoo.ru/ffOcd67a
JIunzsl. [TocTpoenue n3obpakeHuil B
30 nuH3e. PopmyJsia TOHKOM JIMH3bI bubmorexa HOK
- TOPMY ’ 19.12.2024 | https://m.edsoo.ru/ff0cddle
VYBenuueHue TuH3bI
JlaboparopHas pabota
31 «HccnenoBanue cBOMCTB
HOBEE 24.12.2024
M300paXKEHUH B TUH3AX)
Hucnepcus ceeta. CIIOKHBINA COCTaB
3 6enoro csera. L{Bet. JlabopaTopHas
pabora «Habmronenue aucnepcun 26.12.2024
CBETa»
13 HNutepdepennus ceera. udpakmus bubnnorexa [JOK
cBeta. udpaknuonnas pemeéTka 30.12.2024  https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanust ceeta 09.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudOpsI U YCTPOHCTBA
35 Y yCIIOBUS UX O€30ITacCHOTO
Y HacHor 14.01.2025
MIPUMCHCHUS
['paHuUIBI TPUMEHUMOCTH
36 KJlaccuueckor mexaHuku. [loctynarer bubnmnorexa [JOK
CIIELIMAIbHON TEOPUU 16.01.2025  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHne BPEMEHH M COKpalEHUE bubmorexa HOK
P P 21.01.2025  https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus ¥ UMIYIbC PEISITUBUCTCKON
38 yacTulibl. CBS3b MACChl C SHEPTUEH U bubmorexa [IOK
' P 23.01.2025  https://m.edsoo.ru/ffOcfc68

HUMITYJIBCOM. SHCpI‘I/IH ITOKOs




KoHnTtponbhas pabora «OnrTuka.

39 OCHOBBI CHICIIHAILHON TCOPUHU bubmorexa OK
1 P 28.01.2025  https://m.edsoo.ru/ff0cf6f0
OTHOCUTEILHOCTH
40 ®otonbl. opmyina [Inanka. DHeprus bubnmoreka [JOK
U UMITYJIbC POTOHA 30.01.2025  https://m.edsoo.ru/ffOcfel16
OTKpsITHE U HCCIEN0BaHNE Eu6 1IOK
nOIMoTEKA
41 .0 A.T.
$oroopeperra. Onbrret 04.02.2025  https://m.edsoo.ru/ffOctfcs
CroneroBa
3akoHbl poToddhdekra. YpaBHeHUE
42 3ﬁHIHT€§Ha nq;)[(b(bOToaq);eKTa bubmmorexa LIOK
a ’ 06.02.2025  https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porospdexra
Hasnenue cera. OnwiThl I1. H.
43 Jlebenera. XuMuuecKkoe JIeHCTBHE bubmmorexa [OK
ACBA. A 11.02.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
44 MPAKTHYECKOe TPUMEHEHHE!
dboTorneMeHT, PoTOIATUHK, 13.02.2025
COJIHEUHas1 OaTapest, CBETOIUO/
45 Pemenue 3aga4 mo reme « 3JE€MEHTBI bu6mmoteka IIOK
KBAHTOBOM OITHKM 18.02.2025 @ https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHna. ONBITEI
46 Pezepdopna o paccesHUIO 0-4acTu bubmorexa HHOK
pOOPA p t 20.02.2025 @ https://m.edsoo.ru/ff0d091a
[Imanerapnast Mogenb aToMa
bubnunorexa LIOK
47 IT b
OCTYTIATRI bOpa 25.02.2025 @ https://m.edsoo.ru/ff0dOafa
H3nydeHue u noryomeHre GoTOHOB
48 u| H};[e exoJie aTOMEIlH co H(()I;0 bubmorexa OK
P pEXOA g 27.02.2025 | https://m.edsoo.ru/ff0dOafa

YPOBHS SHEPrUU Ha Apyrou. Buasl




49

CIICKTPOB

Bonnossie cBoiicTBa yacTul. BoirHEI
ne bpoiina. KopnyckymsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Ty4YCHHUE

04.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa Pa/IMOAKTUBHOTO U3ITYYCHHUS

06.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
n3inydeHus. Bnusaue
pPaauoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI

11.03.2025

52

53

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-uziyyeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHblid
peaktop. [Ipo6iemsl, IEpCIEKTUBHI,
HKOJIOTUYECKUE ACTICKTHI SIEPHOI
YHEPTEeTUKHU

13.03.2025

18.03.2025

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKphITHE
no3uTpoHa. MeTo el HaOIIOIEHUS U
pErucTpanum 3JIeMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTanbHbIe
B3auMoJiercTBUA. EMUHCTBO
(bU3UYECKON KapTUHBI MUPay

20.03.2025

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

55

Bup 3Bé3nnoro neda. Co3se3nus,
HpKI/Ie SBéSHLI, IJIaHETHhI, X BUAUMOC

03.04.2025




56

JABUXKCHUC. ComnHeuHas cucreMa

Comnne. ConHeyHas akTUBHOCTb.
Uctounuk sueprun CosHia v 3BE311

08.04.2025

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
10CJIeI0BaTeIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOXKIACHUU U
sBotounu CoJiHIA U 3BE3]T

10.04.2025

58

Muneunsiii [1yTe — Hama I'anakTuxa.
[Tonoxenue u aBmxenue CosHua B
lNanmakruke. ['anaktuku. Y€pHble
JBIPBI B IpAX TaJaKTUK

15.04.2025

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

17.04.2025

60

61

Hepemennsie nmpob6ieMbl aCTpOHOMUU

KonrtponsHas pabota B pamkax
WUTOTOBOW aTTECTALlUU

22.04.2025

24.04.2025

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COLIMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

29.04.2025

63

O6o06matomuii ypok. Pons 1 mecto
(GU3UKHN U aCTPOHOMHH B

02.05.2025




COBPEMEHHOM Hay4YHOU KapTUHE MUpa

Ob6o6maromuit ypok. Poib
(u3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O
(u3nveckoit KapTHHE MUpa

64

06.05.2025

O6o6mmarmuii ypok. Mecto
65 ¢u3uUecKoil KapTHHBI MUpa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBbIX HpeﬂCTaBHeHI/Iﬁ O IMpupoae

13.05.2025

66 PesepBHBIi ypok. MarautHoe 1osie.

DNIeKTpOMarHuTHasE MHIYKIUS

PeszepBublil ypok. Ontuka. OCHOBBI
67 CIeLUAIbLHON TEOpUHU 1
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢uzuka.
68 DneMEHTBI aCTPOHOMUU U 1
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB 110

I[TPOTPAMME 08

15.05.2025

20.05.2025

23.05.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiectBo «M31aTeancTBo
«ITpocsemienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [laphentreBoit H.A., AkumonepHoe o0miectBo «M31aTeascTBO
«IIpocBemenue»

Kpatkuii cipaBoYHUK 110 PU3HKE

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

C.A. Tuxomupoa ®@usuka 10-11 kimaccel. Meroguueckrne maTepralibl Jjis
yuntesis (0a30BbIi U yIriTyOJIEHHBIN YPOBHU),

Coopnuk BompocoB u 3aaa4d no gusuke 10-11 k. Crenanosa I'.H.
3amaHus 1711 UTOTOBOTO KOHTPOJISl 3HAHUN ydaiuxcs no gusuke 7-11 k.
Kabapaun O.®., Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSITEIIHHBIC U
KOHTPOJIbHBIE pa0OTHI,

Coopuuk 3ana4 no ¢pusuke 8-10 k. PeivkeBuuA.I1. M.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://school-collection.edu.ru,

http://www.fizika.ru,



http://www.school.mipt.ru,
http://www.e-science.ru/physics,
http://metodist.1bz.ru/,

http://kvant.mccme.ru/
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