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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbix B OI'OC
COO, a Takxke ¢ ydéroMm enepaibHON pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUK TIpernoiaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, PEeATU3YIOLINX OCHOBHEIE
oOpa3oBaTesbHbI€ POTPAMMBI.

Copepxanue mporpaMMbl 10 (u3uMKe HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4varoruxcs 10—11 kiaccoB npu 00yueHuu
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k maaHupyembiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TaKKe
YUYHUTBIBAET HEOOXOJUMOCTh pEan3aliil MEXIPEIMETHbIX CBs3€ll (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUECOHBIMH TIpeIMeTaMu. B Hell onpenensitoTcss OCHOBHBIC
e u3ydeHus: GU3MKU Ha YPOBHE CPEHEro o0IIero oopa3oBaHus, MIaHUPYEMbIe
pe3yibTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 oKpyskarorem mupe. [IIKoabHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOUn
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHWW  OMpeAeNseT XapakTep ¢ pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIOTHM B cpepe 3HEPTeTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
MOJIyYEHHSI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOMCTBaMHM M Apyrux. M3yuenue
(bU3UKY BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE €CTECTBEHHO-HAYUYHOU KAPTUHBI
Mupa oOydJaromuxcsi, B (opMUpOBaHHE yMEHUN MPUMEHSATh HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJTHEHUY UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Qpu3uku 111 ypOBHS CPETHETO 00IIeT0 00pa30BaHMS MOJIOKEH
pAI UaeH, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOMN (PU3UKH.



Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (U3MKH
00beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dopMupOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzaunusi mOpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICICHHUE CBS3H Pa3BUTHUS
(U3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MpoOIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kypce pusuku npeamnogaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX
TEOPUH U 3AKOHOB.

Hoes sxonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX 53KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a TaKke O0O0CY>KIeHUs
po0JIeM pallMOHATIBHOTO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMHM Kypca (U3MKH Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHus SBJISAIOTCS (u3NUecKkue Teopur (PopMUpPOBAHUE MPEACTABICHHUIN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TECOPUH, POIN (PYyHIAMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJICTABICHUSX O IPUPOJIE, PaHULIAX TPUMEHUMOCTH
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJCHUI U MPOIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3allid HKCHEPUMEHTAIbHOU NESITEIbHOCTH O0yYarolIUXCH.
J1y1st 6a30BOTO YPOBHA Kypca (PU3UKH — 3TO UCTIOJIb30BaHUE CUCTEMBI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPHIE B MpOrpaMMe
no (usuke OObEIMHEHBI B OOIIMIA CIUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
BelgeneHne B yKa3aHHOM MepedyHe J1a0OpaTOpHBIX paldOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKAaMU 00pa30BaTeNbHOro Mpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAaHWPOBAHUSI W OCHalleHus kaOuHera (uzuku. [lpu
3TOM oOOecleunBaeTcsi OBJaJeHUEe OOYyYalolMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEJOBAaHUS 3aBUCHUMOCTEW (PUM3MYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEISETCs PEIIEHUI0 paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyueckoil MOJENbl0, TO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszflena Kypca, TaK U HUHTETpUpYys 3HAHUA U3
pa3HbIX pa3zeioB. /(s KayecTBEHHBIX 3a/1ad NPHOPUTETOM SBIISIOTCS 33JlaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TMPOLIECCOB B OKpY’KarolIei
XKU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOAENH IS CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapakTepa.



B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuabHO-TEXHUUECKOMY
oOecrieueHnI0 y4eOHOro mporiecca 0a30BbI yPOBEHb Kypca (M3MKH HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4daThCAd B YCIOBUSX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTEIPUPOBAHHOTO KaOWHETa MpPEeaIMETOB
€CTECTBEHHO-HAYYHOT0 Iukia. B kabuHere U3MKH JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBaHUE /AJsl BBIMOJIHEHHS] YKa3aHHBIX B Iporpamme IIo
(buU3KKEe yUEHUYECKUX MTPAKTUYECKUX PA0OT U IEMOHCTPALIMOHHOE 000PYI0OBaHUE.

JleMoHCTpanoHHOE  000pyaoBaHue (OPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUid s
UCCJICIOBAaHMSI  M3y4YaeMbIX SBICHWA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHI.

JlabopaTopHoe 000pynOBaHME MJII YUYEHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalmMXCsA. TeMaTHYeCKHe KOMIUICKTHI
71a00paTOpHOTO OOOPYNOBaHUSI JOJAKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIOJIb30BAHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TEJIIMH U3y4YeHUs] PUZUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (QopmupoBaHue HHTEpeca M CTpEeMJICHHUS OOY4YaAIOIIMXCA K HAyYHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIICKTYalIbHBIX W TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PECHUS KaK pe3yiIbTaTa U3YUEHUS OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHUN OOBSACHATH SBJICHUS C HMCIOJIb30BAaHUEM
(bu3MYeCcKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opmMupoBaHue TpenCTaBICHUNA O pONHM (PU3UKHU IS Pa3BUTHI JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHne STUX 1ene oOecreunBaeTCsl pelIeHneM CIeAyIONINX 3a1ad B

mporiecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO O0IIeTo 00pa30BaHMUS:

e MpuOOpETEeHNEe CUCTEMbI 3HAaHUH 00 00X HU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYJISIpHYI0 (U3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOPU3HUKH;

e (QopMupoBaHME yMEHHI TIPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHUS (PU3MYECKUX SBICHUNW B TMPUPOAEC U IS TPUHATUA
NPAKTUYECKUX PELICHU B MOBCEHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB PEIICHUS PAa3IWYHBIX 337a4 C SBHO 3aJaHHOMN
bu3nYecKol MOCNBI0, 3aJad, TMOAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3ziaHue (PU3HUECKON MOICIH, aJICKBATHOM YCIIOBUSIM 3a]1auH;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPHUHIUIIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIQJICHUE METOJAMHU CaMOCTOSITEJILHOIO IJIAHUPOBAHUS U TMPOBEICHUS
(U3NYEeCKUX SKCIEPUMEHTOB, aHajln3a W MHTEpIpeTanuu uHbOpMaIiy,
ONpeeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3JIaHHE YCJIOBHM AJIsi Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha w3ydenne ¢usuku (6a30BBII ypOBEHb) HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBanus orBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeN0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme Mo (QU3NKE IMepeyeHb Ja0opaTOpPHBIX M
MPAKTUYECKUX palbOT SBISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JElIacT BBIOOP
MpOBeNEeHUsT JIA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHAWBHUIYaIbHBIX
O0COOCHHOCTEH 00yJaroIUXCHl.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

®usuka — Hayka o mpupone. HayuHbie MeTOABI NO3HAHUSA OKPYIKAKOLIETO
Mupa. Posib 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husuke.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

Ponb u MecTto QUMK B (OPMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBMKCHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpPsSIMOJIMHEWHOe IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe 1BMKEeHUE. [[BHKEeHNE MAaTEPUATIBHON TOUKHU IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIFO CKOPOCTHIO. YTJIOBAasi CKOPOCTh, JIMHEHHAs CKOPOCTh.
[lepuon u yactora obpatieHus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBU>KCHUSL.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOTO IOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MNPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpuniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa 11
MaTepuaIbHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. llepBas kocMmudeckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIkKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopManuu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITYJbCa Telld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedhopMUpPOBaHHON NPy KUHBL. [ToTeHITMaNbHAs SHEPTHs Tela BOJIN3H MOBEPXHOCTU
3eMIu.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C K3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Te. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHudeckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. [uddysus. Xapakrtep IBUKEHHS U
B3aUMOJICMCTBUSL YacCTUI] BelIeCTBA. MoJeNIu CTPOEHUS Ta30B, XKUJIKOCTEU H
TBEPJIBIX TS U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHUEe H3O0MPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUI.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HWICAJIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEeIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpatuMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT Moi1e3H0Tro
nevctBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTrO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbl TEIIIOIHEPT€TUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM MOJ JACHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnwIT 0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTaTEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul

N3mepenne yaenbHOou TEMI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAsl BIAXHOCTh BO3ayXxa. HacelleHHbld map. YaenbHas TeruoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JTABJICHHS.

Tépnoe Teno. Kpucramnmyeckue u amop(ubie Tema. AHA30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpucraimibsl. CoBpeMmeHHble Marepuanbl. [liaBineHue u
KpUcTayui3amnus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro OagaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYyUYEHHUS! COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMAaTepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHns BIaKHOCTH.

HabGnronenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEIEeCTBA.

JlemoHCcTpauus KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoanHamuka
Tema 1. dnekmpocmamuka
DJIeKTpU3aLUs TeJl. DJIEKTPUUECKUH 3apsl. J[Ba BUJa SMEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH,  JUANEKTPUKHM U  TOJYNPOBOJHUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodedHbIN SJIEKTPUUECKUN 3apsijl.
Onektpuueckoe mnone. Hanpsok€HHOCTh  dnexkrtpuyeckoro mnonsd.  [IpuHuun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

Pabota cui anekTpocrarudeckoro nosis. [loreniman. Pa3HocTh MOTEHITHATIOB.
[IpoBOAHMKN W JMDJIEKTPUKUA B DBJEKTPOCTATHUECKOM Tose. [luanekrpuueckas
MPOHULIAEMOCTb.

OnekTpoéMrocTh. KonaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBIECHUE BELIECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHJIA U BHYTPEHHEE COMPOTUBICHUE HWCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIJIEKTPOIUTAYECKAS] AUCCOIUAIMA. DJIECKTPOJIN3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBII TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

M ckpoBoii pa3psia U NPOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH,
OUONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (puaMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIMU HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TETIOOOMEH JKUBBIX OPTaHU3MOB (BHIIBI TEIUIONEPEayH, TEIUIOBOC PAaBHOBECHUE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B,



DIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTHUYECKAS  JMCCOLMALMA,
rajbBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JApPYIHE), JIBUraTeilb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

IlocTosiHHBIE MarHUThI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHoOe
rose. Bexrop MarauTHOM MHAYKIMU. [IpyHIMN CynIeprio3ulini MarHUTHBIX MOJIEH.
JluHnn MarHuTHOW WHAYKIMU. KapTWHa JIMHWKA MAarHATHOW WHIYKIUU TOJIA
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne HNEKTPOMArHUTHOM WHAYKUMH. [IOTOK BeKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOIABMKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHUTHI, JJIEKTPOABUraTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMAarHUTHON UHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYILEH CWIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepumona, wacrora, amrummryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUHd MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
konebanuii. [IpeBpaiiieHre HEPrUun MpU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIAYy MEXaHWYECKUMU U
ANEKTPOMArHuTHEIMUA KoJjieOanusimu. @dopmyna Tomcona. 3akoH CcOXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6monenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIEI0BATEbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0IHbL

MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tudpaxius,
unTepdepeHius. CKopocTb dIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus U MpeJoMIICHUSI MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, TPEIIOMIICHUE,
noJyisspusanus, tudpakxius, nHTEpEepeHIIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

Cobwuparomire 1 paccenBaronye TuH3bl. ToHKas TrH3a. DOKyCHOE pacCTOSIHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHune n3o0pakeHnit B COOMPAIOIINX U
paccenBaroIMX JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUIYECKON ONTHUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHMMYMOB B HWHTEphEpEHIITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeérka. YcIoBUE HaOIIOIEHUS
[NIABHBIX ~MAaKCUMyMOB IIpM NAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmnapaT, NPOEKIIMOHHBINA ammnapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONnTHKa, TU(paKIMOHHAS pelETKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssmMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHUE U IIPEIOMIICHUE CBETa.
OnTuyeckue mprudOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre cBOMCTB N300paXKEHUH B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne naTepdepeHIny CBETA.

Hab6monenune nudpakium ceera.

HabGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKINOHHON PEHIETKY.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

W3mepeHne nokasareis NpeoMIIEHNs CTEKIA.



HccnenoBanrie cBOMCTB M300paXKeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
['paHuLIbl TPUMEHUMOCTH KJIacCUYecKOM MexaHukH. [locTynarsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpPAIlCHUE
JUTMHBI.
OHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. JHEPrus
MTOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Mnanka cBsi3u HEprun GOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororpdexra. Onpitol A. I'. CToneroBa. 3akoHBI
dotoapdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHasd rpanuna»
dboToaddexra.

Jaenenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHHu4ecKue YCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTOIJIEMEHT,
(dhoTOMATUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otord(DHeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTUHOIA.

UccnenoBanue 3akoHOB BHeIHETO (GoTodddexra.

CBeTouon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO 0 -4acTHIL.
[Lmanerapnas moxaens aroma. Iloctymarel bopa. M3nydenue wu mnorjouieHue
(OTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bupuel
cnekTpoB. CHEKTp ypOBHEM HEPrur aToMa BOJIOPO/IaA.

BouiHoBbIe cBolicTBa yactull. BosHsl ne bpoiis. KopryckynsipHO-BOIHOBOM
JTyaTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHn4eckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeHYaThIX CIEKTPOB U3y YCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie padonul

HaOnronenue inHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOCHUS snpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/ia 1o onpeneseHuio coctaBa paguoakTUBHOTO
m3nydyenus.  CBoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrusiHue
PaIOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas moxens sigpa I'eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnaz. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
M3JIydyeHue. 3aKOH paJu0aKTUBHOIO pacmnaja.

OHeprusi CBSA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macc siapa.

S nepuble peakunu. JleneHrue u CUHTES sIep.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTHUBHI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE IO3UTPOHA.

Metobl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOieicTBUS. EqUHCTBO hu3ndeckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yyenuueckuii sxcnepumenm, nabopamopvie pabonul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKuMe 3BE3NBI, IUIAHETHI, UX BHUAMMOE
JIBHOKEHHE.

ComnHeuHas cucTema.

Comnnne. ComHeuyHass akTUBHOCThb. Mctounuk sHeprun CoyiHIIA M 3BE3I.
3BE3/71bI, X OCHOBHBIE XapaKTepUCTUKHU. JlmarpamMma «CHEKTpalbHBIA Kjacc —
CBETUMOCTB». 3BE31BbI TJIABHOM IOCJIEA0BATEIILHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBATEIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEepHOro NoJymapus U ipkue 3BE3/bl.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O6o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJILHOM M ATUYECKOM cpepax eaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOW HAYYHOUN KapTHHE MHpPA, poJib (U3HUUECKON TEOPUH B
dbopMHUpOBaHUU MPECTABICHUHN O (PU3UIECKON KapTUHE MHUPA, MECTO (DU3UIECKOI
KapTUHBI MHUpa B OO0IIEM psjJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penmieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK MOAOOUS TPEYyTOIHHUKOB,
OTIpEJICJICHHE TUTONIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JIBIJKCHUST B )KMBOM MPUPOJIEC, ONTUUECKUE SBJICHUSI B )KUBOW MPUPOJE, NEUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
TEJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTMYECKON PEIIETKH, CTIEKTPAIbHBIN aHan3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocua: NVMHUM DJEKTpoOIEepenay, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTaTENIb, WHAYKIIMOHHAS II€Yb, pajap, pPaaUONPUEMHHUK, TEIEBHU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «dusnka» Ha ypOBHE CpEIHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «Du3nkay JOHKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WILIMENH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCHIUPEHUE KU3HCHHOTO
ONBITA U OIbBITA JEATEIBHOCTH B MPOLECCE PEaIu3alli OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUMCKOTO OOIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUYECKUX  T'YMAHHUCTHYECKUX U
JIEMOKPATUYECKUX ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
OO0IIeCTBa, y4aCTBOBATh B CAMOYITPABICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIIUSIMH U HA3HAUYCHUEM;

TFOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaXkIaHCKOW UJEHTUYHOCTH, NAaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEITbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
pUCYIIEro (pu3n4ecKoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUS:



UHTEpEC K pa3iuuHbiM cdepaM MpoPeCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIC CBSA3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynmyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY Ha IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3SKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHHUE TIJIO0ATBLHOIO
XapakTepa IKOJIOTHYECKUX MpoOoIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUI B OKPYXKAIOIIEH CpeJie HA OCHOBE
3HAHUS LEJEH YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue ONbITa AECATEIIBHOCTA HKOJOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAHUH 10 (DHU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKHU;

OCO3HAHUE LEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4eHUs! PU3UKHU OCYIIECTBIISITH MPOSKTHYIO U UCCIIE0BATENIbCKYIO IEITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyecKkue 1efcTBUA:
CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEJIH JIEATEIIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JIOCTHXKECHUS,
BBISIBJISITH  3aKOHOMEPHOCTM W NPOTUBOPEYMST B  PACCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCA
MaTepUaIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIBHOCTH,
KOOPJIMHUPOBATH U BBIIOJIHATH pa0OTy B YCIOBUAX PEaJIbHOI0, BAPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBareabcKkue 1eMCTBUA .
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KIKOYEBBIMU MOHATUSMU U METOAAMHU
bu3HYecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3aAaud (PU3MUECKOIro COJIEp)KaHus, NPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [T03HAHMS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PelleHus, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBAThL COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTe;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs MHGPOpMalUU (PU3NYECKOTO CONEPIKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJM3,
CHCTEMAaTH3allI0 M WHTEPIpEeTalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIb30BaTh  CPENCTBa  MH(MOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cCOOJII0eHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30ITacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTIO COJEpXaHUs B pas3iIuuHbIX (opMarax ¢
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBISATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHJAHOW M WHIUBHUYyaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUU C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXIOr0 YICHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpraHW30BbIBAaTh U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpenensaTh pojd ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOIIINIA
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIECHWUBATh HAEH C MO3WIHAH HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOPaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj7a4, TJTaH BBITTOJIHEHUS MTPAKTHIECKON pabOoThI ¢ yUETOM MMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MIPEANIOYTEHUI;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHMIIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TPOILECCOB, WX pE3YyJIbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, BEIOOpa BEPHOTO
peIIeHMS;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
JeSTEbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mportiecce nocTrkeHMs TMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTPAMMBI 110
dbuzuKke A YpPOBHA CpelHero ooOmero oOpa3oBaHUS Y OOydYarOIIUXCs
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUICTh HAIPaBICHUS PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHON ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
IMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 10 kiaacce npemMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICAIbHBIN T'a3, MOJEJIM CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



AIIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKCHHE,
cBOOO/IHOE MAJCHHUE TEJ, JBMKEHHE IO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBHUE
Ten, nuddys3usi, OPOYHOBCKOE JIBUXKEHUE, CTPOCHUE KHUIAKOCTEH U TBEPIBIX TEll,
u3MeHeHue o0bEMa Tel MpU HarpeBaHuu (OXJIAX/IEHUH), TEIJIOBOE PAaBHOBECHE,
UCTIapeHne, KOHACHCAIWs, IUIABIICHWE, KPUCTAJUTM3AIlNs, KUIICHHE, BIIAXXHOCTH
BO3/yXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBS3b MEXJY NapaMeTpaMU COCTOSIHUS ra3a B M30MPOLECCaX, JJIEKTpU3aLUs Ted,
B3aHMOJICMCTBUE 3aPs/IOB;

OIKCHIBAaTh MEXAHUYECKOE JBUKEHHE, WCIOJIb3Yys (PU3NUECKHE BEINYUHBIL:
KOOpAMHATA, IMyTh, IMEPEMEIIECHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tela, CHIIa,
UMIYJBC Tella, KHHETHYeCKass SHEPrus, MOTEHIMANIbHAS SHEPTUsl, MeXaHUIecKas
paboTa, MeXaHHWYECKas MOIIHOCTb, MpPH OMNHCAHUM NPABUIBHO TPAKTOBATH
(Gu3MYECKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOILNE JIaHHYI (PU3NYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBAaTh M3Y4YCHHBIC TEIJIOBBIE CBOICTBA TEI M TEIUIOBHIC SIBJICHUS,
UCTIONBb3ysl (U3MUECKHE BEJIUYMHBI: JaBJIEHWE ras3a, TemIepaTypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUSI MOJIEKYJI, CPEIHEKBaApaTUUHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOA(QQUIMEHT TMOJE3HOI0 JIEHCTBUS TEIJIOBOIO JIBUraTels; IPU ONHUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUH CMBICH UCHOJB3YEMBIX BEIUYHMH, HX
00O3HaUeHUsT M EOUHUIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(pU3HUYECKYIO BEIMUUHY C JPYTUMH BEJINYNHAM;

OIKCHIBaTh U3yUYEHHBIE IJIEKTPUUECKNE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SIBIIEHUS (IIPOLIECCHI), UCTIONB3YS (GU3NYECKUE BEIWUYMHBI: dJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB,;
OpU ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKHM CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHMs U EIUHMIBI; YKa3blBaThb (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BETUYUHY C IPYTUMH BETUUHHAMU;

aHAIM3UPOBaTh (PU3UUECKHE MPOLECCHl W SBJICHHS, UCIONB3Ysl (U3MUECKUE
3aKOHBI M MPUHUUIIBL: 3aKOH BceMUpHOro Tsirotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHs MEXaHWYECKOM DSHEPIUH, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHLMIT CYNEpPHO3ULUN CHJI, MPUHLUI DPABHOINpPABUS HHEPLUHUAIbHBIX CHCTEM
OTCYETa, MOJIEKYJIAPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEHEH KMHETHUYECKON YHEPTUU TETUIOBOTO JIBHXKEHUS MOJIEKYI C
aOCONIIOTHON TeMIlepaTypou, MepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM paziauyaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEUCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3ianyaTh YCIOBHs UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUNU WU
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmyupoBaTh MpodIeMy/3a1ady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHMs, IPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh H3BECTHbHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcHpoBaTh PE3yNbTATHI MOJTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE
TabIMIl U TpaQUKOB, A€JIaTh BHIBOJBI 10 pE3yJIbTaTaM UCCIEAOBAHUS;

coOoaTh MpaBuia 0€30MacHOrO TpyJa MNpU MPOBEACHUU UCCICTOBAHUI B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-MCCIEH0BAaTENIbCKOW W IPOEKTHOM
JESATEIBHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIA0OPATOPHOIO
o0opyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3YSl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHANIM3a YCIOBUS 3a1a4u
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKU HEMIPOTHUBOPEUUBYIO
LENOYKY PACCYXKIEHUN C OMOpPOM HAa M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

MCIIOJIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbBIE
TE€XHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIMN U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIONYJSIPHOM MH(GOpPMAaIMKU, MOJIYYEHHONM W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOJIYy4aeMyI0 HH(POpMaLHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIEro MUPa, B PA3BUTUE TEXHUKH
U TEXHOJIOTHM;

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUSI 110 (PU3HKE B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHus OE30MACHOCTH MPH OOpaleHHH € MpUOOpaMH W TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAaHEHUsS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
MOBEICHUS B OKPY KaIOIlEeH cpejie;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
IJIAHUPOBATh AESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIQ/] KQXJIOTO U3 YYACTHUKOB TPYIINBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJATOITNXCS YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sfpa MPHU pelieHUuU (PU3NYECKUX
3aj1ad;

pacro3HaBaTh (QpuU3NUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JIEMCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUs W
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTodddheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW UCKYCCTBEHHAas

PaMOAKTUBHOCTS;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
DIICKTPHUCCKHUI 3apsjl, CHJia TOKa, JJICKTPHUYECKOE HANpPSIKCHHE, DJICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIyKTHBHOCTH
KaTyIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TApMOHMYECKUX DJEKTPOMAarHUTHBIX KoJieOaHMKM, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBIC]T HCIIOJIb3YEMBIX BEJIWYMH, WX OO0O3HAYCHHWS U CAWHHIIBL, YKa3bIBaTh
(bOpMyJIBI, CBS3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUINHY C APYTHMH BETUIHHAMMY;

OMHUCHIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS W TMPOIECCHI, HCIOIb3YS
(bU3MYEeCKUE BEIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciaaa, SHEPTHs CBI3U



aTOMHBIX SI7IEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYCCKUNA CMBICT
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTUMH BEJITUYHMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NUYECKON BETUUUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONb3YS (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MaPAIIEIBLHOIO
COCMHEHUSI MPOBOJHUKOB, 3aKOH J[[xoyns—JIeHlia, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUH, 3aKOH MPSMOJUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHA Mg GoTtodrddexra,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHMs] MACcCOBOIO 4YMcIia, MOocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PAcMaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA MHIYKIIMH MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CUJIbl AMmriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBAaTh H300paKEHHE, CO3/1aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: MPU ITOM
dbopmynrpoBaTh NpodiaeMy/3aaady U TUIOTE3y YUeOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, POBOIUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJIATh MPAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, TTPU
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEI0BATh 3aBUCUMOCTH (DM3UUECKUX BEIMYUH C UCTIOJIBb30BAaHUEM MPSIMBIX
U3MEpPEHUI: MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJbTATh
NOJIYYEHHOW 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JieJaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEOBAHUS;

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESATENHPHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1IA0OPATOPHOTO
o00Opy10BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a9n
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACHITh (PU3NUECKHE BEIHMYUHBI U (HOPMYJIBI,
HEeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaYeHUs PU3UUYECKON BEIUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYKIAEHUI C ONOpPOd Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue IBICHUS;

UCIIOJIb30BaTh IPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U MPEICTaBICHUS
y4eOHOW W Hay4YHO-TIONMYJSIPHOW WH(GOPMAalUU, TONYYCHHOW W3 Pa3TUYHbBIX
MCTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOJy4aeMyto HH(POpMaLHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU 115
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHuH ¢ NpudopaMu U TEXHHUYECKUMHU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 30POBbsSl U COOJIOJIEHUSI HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKaIOIIEH Cpee;

paboTaThb B TIpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLHMAIBHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNIbl, PALMOHAIBHO PpacCHpeleisTb OO0sI3aHHOCTU U
IUIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/m P Kontpoanubie IIpakTuueckue (mudpp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 du3uKa U METOBI HAYYHOTO ITO3HAHUS 2 0 0 httns://m.edsoo.ru/7fA1bf72
Htoro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6nunoreka [JOK
21 Kimmemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7FALbF72
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 0 1 bu6muoreka [{IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBbI TEPMOTHHAMHKY 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bu6mmoreka [IOK

@da30BbIE IEPEXOABI

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



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

Utoro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnuoreka [JOK

41 MeKTPOCTATHI 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYeCKUil TOK. TOKU B 12 bu6nmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOIT'PAMME



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

11 KITACC

KoanuectBo yacon DJIeKTPOHHbBIE
HanmeHnoBaHue pa3/iesioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1nojie. DIeKTPOMAarHUTHas bubnnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE 9 0 1 bubmmoreka [JOK
' KoJIe0aHus! https://m.edso0.ru/7f41c97¢c
MexaHu4ecKue U 3JIEKTPOMArHuTHbHIE bubnnorexa [JOK
2.2 5) 1 0
BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 0 3 https://m.edsoo0.ru/7f41c97c
Utoro no pazneny 24
Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI crielMaIbHON TEOPUHU bubmuorexa [JOK
3.1 4 1 0
OTHOCUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMEeHTbl KBAHTOBOM ONTHKHU 6 0 0 bubmmorexa [JOK

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



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

bu6mmoreka [JOK

4.2 4
Crpoenne atomMa https://m.edsoo.ru/7f41c97¢
bu6mmnorexa [JOK
4, A
3 TOMHOE SIAPO 5 https://m.edso00.ru/7f41c97c
Htoro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7 E::fgg;?:gsigrou/ffﬂcgk
Htoro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0miarotee MOBTOPEHUE 4 ngg;;fg;ggﬁﬂucg?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68


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

IHHOYPOYHOE INTAHUPOBAHHUE

OKPY>KHOCTH

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoasnbie IIpakTnyeckue op
n/n Bcero u3y4eHusi  oOpaszoBaTe/IbHbIC
padoThbI padoThI
pecypchbl
®usuka — Hayka O PUPOJE.
Hayunsie MGTZ bl HO?IjHapHI/ISI 1 0 0 bubmorexa LHOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaIoIlero Mupa
Ponb 1 MmecTo usuku B
(hopMHUPOBaHUN COBPEMEHHOM 1 0 0 bubnmorexa [JOK
HAay4YHOU KapTUHBI MUpPa, B https://m.edso0.ru/ff0c33e6
MIPAKTUYECKON AESITebHOCTHU JTIOACH
MexaHndeckoe ABUKEHHUE.
OTHOCUTEIHLHOCTh MEXaHUYECKOIO 1 0 0 Bbu6mmorexa [JOK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edso0.ru/ff0c3508
YCKOpEHHUe
PaBHOMEpHOE NpsIMONIMHENHOE 1 0 0 bubnuorexa [IOK
JIBIDKCHUC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 0 0 bubmuorexa [JOK
JIBDKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe nageHue. Y CKopeHue 1 0 0 Bbu6mmorexa [JOK
CcBOOOIHOTO ITaECHU https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BUKEHHE.
. bubmuoreka [JOK
JIBI>KeHHE MaTepUATbHOU TOYKH T10 1 0 0

https://m.edsoo.ru/ffOc3ada



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

10

11

IIpyHIMII OTHOCUTEIBHOCTH
lanunes. MHuepunaibHble CUCTEMBI
orcuera. I1epssiii 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun
cynepnosunuu cui. Bropoi 3akoH
HprotoHa 115t MatepralibHOM TOUKH
Tperuii 3akoH HerotoHa s
MaTepualbHbIX TOUEK

3akoH BceMUpHOro taroreHus. Cumna
TsokecTu. [lepBas kocMuueckas
CKOpOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmnoreka IIOK
https://m.edsoo.ru/ffOc3be8

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edso0.ru/ff0c3d00

12

13

14

15

16

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddunueHt tpenus.
Cuna conpoTUBJICHHUS IPU IBHKEHUU
TeJNa B )KUIKOCTHU HITU ra3e

[TocTymarenbHOE U BpamaTesibHOE
JBIKEHHE a0COJIIOTHO TBEPIOTO
Tesma. MomeHT cunbl. [1imeqo cumbl.
VYcnoBust paBHOBECHS TBEPIOTO Tela

NMnynbsc MmaTepuaibHON TOYKH,
CUCTEMBI MaTepUAIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
HUMITyJibCca. PeakTUBHOE IBU)KEHHE

PaGoTta u MOIITHOCTH CHIIBIL.
Kunernueckas sneprus
MarepuaibHOW Touku. Teopema 00
W3MEHEHUU KHHETUYECKOW YHEPTUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3e18

bubmnoreka IIOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c43d6

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

23

IToTennnanbHast SHEPTHUS.
[loTeHunanbHas 3HEPIUs YIPYro
ne(GopMUPOBaHHON MPY>KUHBI.
[ToreHmanbHas 3Heprus Teina
BOJIM3U MOBEPXHOCTH 3eMIIH

[ToTenuuanbHbIE U
HEeMoTeHIUalbHble cUIIbl. CBSI3b
pa6OTBI HCIIOTCHIMAJIbHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUu
CUCTEMBI TeJl. 3aKOH COXPAHCHHS
MEXaHUYECKOU SHEPTUU

JIabopartopHas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI
C N3MCHEHHEM MEXaHMISCKOM
SHEPIruu Teja Ha MIpUMeEpe
PaCTSHKEHUS PE3UHOBOTO KI'yTa»

KonrponsHas padora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Huddy3us

Xapaxkrep ABUKECHUS U
B3aMMOJACHCTBHS YaCTUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEN
U TBEPABIX TEN

Macca monekyin. KonnuectBo
BemecTBa. [locTostHHAas ABoraapo

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [JOK
https://m.edso0.ru/ff0c478c

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4b74

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



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

24

25

26

27

TennoBoe paBHoBecue. TemmnepaTtypa
u e€ u3mepenue. lllkana remneparyp
Lenbcus

Wneanpueiii raz B MKT. OcHOBHOE
ypaBHeHne MKT

AOcomoTHas TemMreparypa Kak Mepa
CpelHEeW KUHETUYECKON YJHEPTUU
JBUKEHUSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mnoreka [IOK
https://m.edsoo.ru/ffOc511e

28

29

30

31

JlabGopaTopHas pabora
«MccnenoBanue 3aBUCUMOCTH
MEX1y apaMeTpaMu COCTOSTHUS
Pa3pexKEHHOTO ra3a

N3onponeccel B HaeabHOM Tra3e u
uX rpaduueckoe npeacTaBieHue

BryTpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObI e€ n3menenus. KomnaecTBo
TEIJI0THl U paboTta. BHyTpeHH S
SHEPrusl OJHOATOMHOI'O UI€AIBHOTO
rasa

Bungsr TCILIONCpeaAaIn

bubmnoreka IIOK
https://m.edsoo.ru/ff0c570e

bubmnoreka IIOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TETI0EMKOCTh BEIIECTBA.
KonuuecTBo TemioTsl npu
Teruionepenave. AanadaTHbIN
nporecc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[TepBrIil 3aKOH TEPMOAMHAMUKY U

bu6mmoreka [JOK

33
€ro IIPUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs mporeccos B
34 pu cr)) e. Bropoit I;aKOH bubmorexa LIOK
PHPOE. p https://m.edsoo.ru/ff0c6230
TePMOJIUHAMUKHU
35 [punnun geiictus u KITJ{ bu6mmorexa [JOK
TEIIIIOBOM MaITHHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1J{
37 DKOJIOTHYECKHE TPOOIEMBI
TETJIOOHEPTETUKH
O0o0maromuii ypox
38 <<M0J'II:K nlslll Has}llp ¢usuka. OCHOBBI bubmmorexa [JOK
yip ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKID)
Konrponbnas padora no teme
39 «Monexynspaas ¢puzuka. OCHOBBI Bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCAIIUS. bubnnorexa [JOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63h6
AOCOIIOTHAA M OTHOCHUTEIBHAS
41 BJIaYKHOCTH BO3ayxa. HachlmeHHbIi bubmorexa LIOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
amMopdHEIe Tena. AHU30TPONHN
P d P bub6mmoreka [{OK
42 CBOMCTB KpUCTAILIOB. JKuakue

KpucTaJlibl. COBpCMeHHLIe
MaTCpHaJbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

IInaBnenue n KpucCTallIn3alus.

43 V nenpHast TEII0Ta [IaBICHUS bubmmorexa TIOK
A ' https://m.eds00.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 YpaBHEHUE TEILIOBOro OataHca
p https://m.eds00.ru/ff0c6820
DIIeKTpU3aMs Te. DICKTPUICCKHUI
45 3apsa. JIBa BUIa 3JEKTPUYECKUX bubmorexa [TOK
AL g p https://m.edsoo.ru/ff0c6bcc
3apsoB
IIpoBOOHUKH, TUDIIEKTPUKHA U
46 H(I))J'I IIPOBOJHUKA 3aII§H bubnmorexa LHOK
YHpOBOR ’ https://m.edsoo.ru/ffOc6bcc
COXPaHEHUS AIEKTPUIECKOTO 3apsaa
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kyiona. TodyeuHbIl 271€KTPUIECKUI bubnnorexa [JOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3uuuu bubmumoreka [IOK
BJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo0.ru/ff0c6df2
HANPSHKEHHOCTH
PaGota cuit 3eKTpOCTaTUYECKOro
49 nond. ITorernman. Pa3zHocts bubnmorexa [IOK
’ T https://m.edsoo.ru/ff0c6f00
IMOTEHIMAIOB
IIpOBOMHUKY U TUINEKTPUKH B
50 3JIIZ:KT 0CTATUYECKOM HOlee bubmmorexa TTIOK
p ) https://m.edsoo.ru/ff0c7018
JlvanexkTpudeckast MPOHUIIAEMOCTh
. bu6 OK
o1 DnektpoémkocTh. Konaencarop noamoreka I

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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53

54

55

56

OneKTPOEMKOCTD IIIOCKOTO
KOHJEHCAaTopa. JHEprus
3apsHKEHHOI0 KOHAEHCAaTopa

JlabopaTtopHas pabora "M3mepenue
INEKTPOEMKOCTH KOHJEHcaTopa"

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
arrapara, CTpyHHOIro mpuHTEpA.
DNeKTpOCTaTUIECKAs 3aIINTA.
3a3eMyIeHHE DIIEKTPOIIPHOOPOB

DNeKTpUUYECKUi TOK, YCIIOBUS €T0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotunenue. 3akon Oma Jist
ydacTka 1enu

[locnenoBarenpHOE, NApaIIEIBHOE,
CMEIIaHHOE COeIMHEHNE
npoBoAHKUKOB. JlaboparopHas pabota
«/3yyeHne cMenaHHoro
COEIMHEHMS PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmnoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB ANEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

59

3akon OMa 1t TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«3mepenune DJIC UCTOYHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS»

DNeKTpOHHAas MPOBOIUMOCTb
TBEPJBIX METAJUIOB. 3aBUCUMOCTD

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60
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62

63

64

65

66

67

COIIPOTUBJIEHUS METAJUIOB OT
TemriepaTypbl. CBEpXIIPOBOJUMOCTh

DNeKTpUUYECKU TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX MMyYKOB

[TomynpoBoIHUKH, HX COOCTBEHHAS U
IIpUMeECHast TPOBOIUMOCTb.
CaoiicTBa p—N-miepexoa.
[MToxynpoBoTHUKOBEIE IPHOOPHI
DneKTpUUYECKUil TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAST TUCCOIMAIIHS.
DIIEKTPOJIN3

DNEeKTPUYECKU TOK B rasax.
CaMoOCTOSTEILHBIA 1
HECaMOCTOSITENIbHBINA pa3psil.
Momnuns. [1na3zma

DnexTpuyeckue npudopsl U
YCTPOKMCTBA U MX MPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKH
Oe3omacHOCTH

O6o0maromuit ypok
«DNEKTPOANHAMHUKA

Kontposnbnas pabota mo teme
«nexkrpocratuka. [locTtosHHbIN
3JIeKTpUYeCKUil TOK. Toku B
Pa3IMYHBIX Cpeaax»

PesepBublii ypok. KonTposibHas
pabota no Teme "DAeKTpoAMHAMHKA"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc86fc

bubmnoreka IIOK
https://m.edsoo.ru/ff0c88be

bubmnoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHbIi ypok. O600Iaronmit bubnunorexa [IOK
68 1 0 0
ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 3 4

ITPOITPAMME


https://m.edsoo.ru/ff0c8f6c

11 KITACC

Tema ypoka

ITocTossHHBIE MATHUTHI M X

B3aUMOJICHCTBHE. MaruuTHOE moJe.

BekTop MarHuTHOM MHAYKIIHAH.
JlvHUM MarHUTHOM MHIYKIIUU

MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OmBIT DpcTena.
B3anmoneiicTBre NpOBOJHUKOB C
TOKOM

JlaboparopHas padota «3yuenue
MAarauMTHOI'O ITOJIA KaTylIKHU C
TOKOM»

JleficTBHE MAarHUTHOTO MOJIS Ha

MIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

JlaGoparopHas paboTa
«HccnenoBanue nerucTBUS
ITOCTOSITHHOT'O MarHUTa Ha paMKy C
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apsKEHHYIO
yactuny. Cuia Jlopenua. Pabora
cunel JIopeHia
DNeKTpoOMarHuTHasi UHAYKITHSI.
[ToTok BeKTOpa MarHUTHOMN

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThl

IpakTnueckune
padoThbI

JlaTa
H3ydeHusl

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykiuu. IJ1C nHaykiuu. 3akoH
3J€KTPOMATrHUTHON UHAYKIIUU
Dapanes

JlabopaTopHas pabora
«HccnegoBanue SBICHUS
AJICKTPOMArHUTHON UHIYKITUNY

NuayKTUBHOCTD. SIBIEHUE
camounaykiuu. IJ1C
CaMOMHAYKITUU. DHEPTHsI
MArHUTHOTO TIOJISl KATYIIKU C TOKOM.
DNEeKTPOMArHuTHOE TOoJIe

TexHuyeckue yCcTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
ANEKTPOMArHUTHI,
QJICKTPOABUIATCIIb, YCKOPHUTCIIA
3J€MEHTapHBIX YACTHII,
HWHAYKIOUOHHAA I1CYb

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6matronuii ypok « MaranutHoe
noJje. DJIeKTpOMarHuTHas
WHTYKITUS

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

12

Kontpoinbnas paboTa mo teme
«MarsuTtHoe noJe.
DNeKTpOMarHuTHas UHAYKIIHS»

CB0OOIHBIE MEXAHNYECKIE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJIeOaHHH.
[IpeBpatuenue sHeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaGopaTopHas pabora
«MccnenoBanre 3aBUCUMOCTH
Meproa MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH H MACChI
rpy3a»

KonebaTenbHbIN KOHTYD.
CB0OOOHBIE ANMEKTPOMArHUTHBIC
KoJieOaHus B UI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMHU H
3JIEKTPOMAarHUTHBIMU KOJIeOaHUsIMU
®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTUH B HJICATHHOM
K0J1e0aTeJIbHOM KOHTYpE

but6mmoreka [JOK
https://m.edso0.ru/ff0cb820

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

17

18

19

[IpencraBnenue o 3aTyxXarUmx
KoseOaHusx. BelHyKIeHHBIE
MeXaHHIECKHUE KOJIeOaHuUs.
Pesonanc. BeinyxkeHHBIE
ANIEKTPOMATrHUTHBIC KOJIeOaHUs

IIepeMeHHBIN TOK.
CuHycouganbHbIi IEPEMEHHBIN TOK.
MOo1HOCTb IEPEMEHHOI0 TOKA.
AMIUIATYAHOE U JEHCTBYIOLIEE
3HAYEHHUE CHUJIBI TOKA M HAIIPSHKCHUS
Tpauchopmarop. [IpousBoactso,
nepeaaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU
YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUYECKOIO

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [{TOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

24

25

26

3BOHKQ, FEHEpaTOpa MEPEMEHHOTO
TOKA, JIMHUH dJIEKTponepenayd

DKOJIOrM4ecKre pUCKU Ipu
MPOM3BO/ICTBE MIEKTPOIHEPTHH.
KynbTypa ucnonbp3oBaHus
AIIEKTPOIHEPTUH B TOBCEITHEBHOM
KU3HU

MexaHuuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHeHHs U
JuiHa BoJiHbl. [lonepeunsie u
MMPpOAOJIbHBIC BOJHEBL

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
3ByKa. Bricota Tona. TemOp 3ByKka

SHCKTPOMaFHI/ITHI)Ie BOJIHbI, UX
cBoiicTBa U cKopocTh. [Ikana
AIEKTPOMAarHUTHBIX BOJIH

[TpuHIIMIIBI paIHOCBA3U U
TCIICBUACHU . P adA3BUTHC CpeI[CTB
cBa3u. Pagunosnokanus

Konrponsnas pabdora «Konebanus u
BOJTHBD»

[IpsimonrHEHOE pacpoCTpaHEHUE
CBeTa B OJJHOPOJIHOM cpefie.
TodeuHblid ICTOUYHMK cBeTa. JIyd
cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

but6mmoreka [{IOK
https://m.edsoo.ru/ffOcccOc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

but6mmoreka [{IOK
https://m.edsoo.ru/ffOcc6f8

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

33

34

35

36

OtpaxxeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenue
M300paXeHM B IIIOCKOM 3epKalie

[Ipenomnenue ceta. [lomHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHETO OTPaKEHUS

JlabopaTtopHas pabota «3mepenne
MOKa3aTesIsl MPEIOMIICHHS CTEKIIa

JIunsel. [TocTpoenne nzodpaxeHuit
B nuH3e. PopMysa TOHKOU JIMH3HIL.
YBenuueHue JIMH3bI

JlaGoparopHas paboTa
«HccnenoBanue cBONMCTB
M300paKeHUH B TMH3AX)»

Hucnepcus ceta. CIoXHBIN cCOCTaB
6enoro csera. L{er. JlabopaTopHast
pabota «Habmonenue aucnepcuu
CBETa»

Hutepdepennus ceta. udpakius
ceta. Jluppakunonnas pemeérka
[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre mpuOOPHI M YCTPOUCTBA
U YCJIOBHS UX 0€301acHOTro

MIPUMCHCHUA

['panuuel npuMeHUMOCTH
KJIACCUYECKOU MEXaHUKHU.

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka [{TOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

[ToctynaTel ciennaibHON TEOPUH
OTHOCUTEILHOCTH

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHHE
BPEMEHH U COKpAIIEHUE JATUHBI

OHeprus U UMITYJIbC
PENATUBUCTCKOM yacThlbl. CBS3b
MAacchl € SHEPrUel U UMITYJIbCOM.
DHeprus noKost

Konrponsnas padora «OnTHka.
OcCHOBBI CHIELIMATILHON TEOpUU
OTHOCUTEIIEHOCTH

®otonsl. ®opmyna I1nanka.
DHeprus ¥ UMITYJIbC POTOHA

OTKpBITHE U HCCIIEIOBAHUE
dhotoaddekra. OnbiTe A. T
CroneroBa

3akonbl porodddexra. YpaBHEHHE

DitamTeriHa st potorddexra.

«Kpacnas rpanuna» ¢porodddexra

JaBnenune cBera. OnwiTse [1. H.
JlebeneBa. XMHUYECKOE IEHCTBUE
cBeTa

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE IPUMEHEHHE!
(dboTorIeMEeHT, POTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bub6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

51

52

53

Perrenue 3amad mo reMe «D1€MEHTEI
KBAHTOBOW OIITUKW

Monenb aroma Tomcona. OmBITE
Pesepdopaa o paccesauro a-
yactull. [lnanerapnas Mozaens aroma

[Toctynatel bopa

W3nyuenue u nornouieHue GoToHOB
IIpU NIEPEX0/I€ aTOMA C OJTHOTO
YpOBHS SHEPrUU Ha JIpyrou. Bubl
CIEKTPOB

BomoBele cBoiicTBa yacTuil. BoJTHEI
ne bpoiina. KopnyckyisipHo-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PaJUOAKTUBHOCTH.
Omnertel Pe3epdopaa o
OTIPEJICIIEHUIO COCTaBA
PalMOAKTUBHOTO U3ITyYCHHUS

CaoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-u3nyuenue

DHeprus CBSA3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbIin

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

peaktop. [Ipobnemsbl, mepCcreKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI AJIEPHOM
SHEPTEeTUKHU

DyeMeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pPEruCTpalvy 3JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMeHTalIbHbIE
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3NIeCKOil KAapTHHBI MUPaY

Bup 3Bé3nnoro Heba. Co3e3aus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX
BuauMoe ABkeHue. CoaHeuHas
cucTreMa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Connue. CosHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CostHIA U 3BE3]T

57

58

59

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
nocie0BaTebHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHBIE
MPEACTABICHUS O MPOUCXOKIACHUU 1
sBomtounu CoJiHIA U 3BE3]

Muineunsiit [1yTe — Hamma
TI'anaxtuka. Ilonoxxenue u ABIMKEHUE
Comnnna B I'amaktrke. ["'anakTuky.
UYEpHble ABIPHI B sApax rajJakTHK

Bcenennas. PaszOeranuve rajakTuk.
Teopus bonpioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

60

61

PenukroBoe nznyuenue.
Meraranaktuka
Hepemennsie nmpoGiembl
aCTPOHOMUU

KonTponbHas padoTta «DeMeHTHI
aCTPOHOMHUU H aCTPOPHUIUKI»

62

O6o6maromuit ypok. Ponb Gpusuku
Y aCTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJOTMICCKOM, COIMAILHON 1
ATUYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

63

64

65

O6o6maromuii ypok. Pois u Mmecto
(U3MKH 1 ACTPOHOMUHU B
COBPEMEHHOM HAYYHON KapTUHE
Mupa

O6o06maromuii ypok. Posb
¢bu3MuecKoi Teopun B
(hopMHUpPOBaHNUY TIPEACTABICHUH O
¢bu3nveckoil kapTHHE MUpa

O6o0maromuii ypok. Mecto
(bu3MYECKOI KapTUHBI MUpPA B
00I1IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTAaBICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarHuTHOE MoJIe.
DneKTpoMarHuTHasi UHAYKIUS



PesepBHblii ypok. OnTuka. OCHOBBI
67 CTEeLUAIBbHON TEOPHH 1
OTHOCHUTEJIBHOCTH

Pesepnsiii ypok. KBantoBas (usnka.
68 DneMeHTHl aCTPOHOMUU U 1
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10

ITPOITPAMME 08

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 10 kmace/ Maxumes ['.5., Byxosues b.b., Corckuit H.H.; mon
penaxnueii [TapdentoeBoit H.A. AkmmonepHoe o6mecTBo «M3marenscTBo
«IIpocBemienne»

» ®usuka, 11 knace/ Msakumes I'.JI., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AxunonepHoe o61ecTBo «M31aTenscTBO
«IIpocsemienue

A.IT PeimkeBud. 3agaunuk no gusukel0-11 kimaccet M. «Ipodar

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

- A.Il PeimkeBuu. 3amaunuk no ¢pusukel0-11 knaccet M. «JIpoday

- unaxtuyeckue marepuansl Guzuka 10, 11 knace / A.E.Mapom,

E.A .Mapon. — M.: UznarensctBO «/Ipodar

- Tematuueckue KOHTPOJIbHBIC U CAMOCTOSTENbHBIE padoThI 10 pusuke 10, 11
kiacc / O.W.I'pomuieBa. — M.: M3gaTenbcTBO «DK3aMEH»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- «Enunas xomnekuus nugpoBbIx 00pa3zoBaTeIbHBIX pecypcoBy. Ha caiite
IpeicTaBlIeHbl HAOOPHI HU(PPOBBIX PECYPCOB K YUCOHHUKAM,
peKOMeHI0BaHHBIM MuHOOpHayku PO, nHHOBaIIMOHHbBIE yU4eOHO-
METOMYECKHE Pa3pabOTKU U Ipyrue maTepuaisl. Aapec: school-
collection.edu.ru.

- «DeaepanbHbIi EHTP HHPOPMAITMOHHO-00Pa30BaTEIIbHBIX PECYPCOBY
(®LUOP). Caiit obecrieunBaeT KaTaJOrU3alHI0 3JIEKTPOHHBIX
o0pa3oBaTeIbHBIX pecypcoB pasmdHoro tuna. Anapec: fcior.edu.ru.

- «®@u3uka.ru». Ha caiite MOXHO HaiiTH y4eOHUKHU, COOPHUKH BOITPOCOB U
3aj1a4, TECThI, OMUCAHUS JTabopaTopHbIX padoT. Anpec: fizika.ru.

- «®@uzukomn». Pecypc conepxut Marepuansl 11 U3ydeHus PU3uKu: 3a1a4uu,
TECThI, IEMOHCTPALIMOHHBIE MPOrPAMMBbI, CIPABOYHUKH, UTPBL. AJpec:
physicomp.lipetsk.ru.

- «Knacc!nas ¢usuka». Ha caiite ectb 3aHUMaTEIbHBIE MaTEPUAIIBI IS
MOJIFOTOBKH K ypPOKaM M Pa3BUTHUS HHTEpeca K QU3HKE y ydarmmxcs. Aapec:
class-fizika.narod.ru.

- «SIKnacey». Pecypc npenHasHaueH i y4uTeneu, IKOJIbHUKOB U UX
ponuteneit. [lo pusuke 17151 yueHrnka ecTh ypoKH 10 BCEM TeMaw,



BKJIFOUAIOIINE TEOPETHUECKYIO YaCTh, CHCTEMY 3aJJaHUI PA3IMYHON CTEIIEHU
CJIOKHOCTH U TPEHUPOBOYHBIE TecThl. Anpec: yaklass.ru.



