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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, ipencraBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaeparbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl MO (pU3MKE HamnpaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS, IUIAHHPYEMbIC
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM 00yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYeCcKUX 3HaHUH OMNpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOTHHA
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAyYHONW KapTHHBI MUpa 0O0ydarolmuxcsi, B (pOpMUpPOBaHHWE YMEHUU HPUMEHATH
HAYYHBII METOJ] TO3HAHUS ITPH BHIMIOJHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Bexgymmm B Kypce sBiseTcss (OPMUPOBAHUE MPEICTABICHUU O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIMaa (PU3NYECKON HayKH, OCMBICTICHHUE CBSI3U pa3BUTHS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHHUMOCTHA TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-IeATEIbHOCTHBINA MOAX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HBIX pasfenoB. s KadecTBEHHBIX 3ajjady MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIlel Xu3HHu, TpeOyromue BbIOOpa (pU3WYECKOW MOJENTU sl CUTYallMH TMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKHU WM B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3NKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHHE.
JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabopaTOpHOro O0O0OpyIOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:
e (QopmupoBaHue HHTEpeca U CTpEeMJIEHUS OOy4aloUuIMxXxcs K HaydHOMY H3YYEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (PU3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3aJlaHHON (u3mueckoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TIPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gusnke nepeueHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHaIIoroBble ¥ MU(PPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEUICHUSI MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonuHeliHOe nBMKEHME. [IBH)KEHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JMHEHAsA CKOpOCTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHHueCcKne yCcTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUJOMETP, ABUKEHHUE CHAPSIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.

[TpeoOpa3oBanue IBUKEHUHN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaICHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXAY IIyTSIMU, IPOMACHHBIMY TEJIOM 3a ITOCJIEI0BATEIbHbIE

paBHbIE MPOMEXYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JBM)KEHHHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne OBMKEHUS Tena, OPOLIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoil 3axkon Helorona s
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.



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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna COnpoTUBICHUS TIPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarensHoe U BpaliaTeabHOE ABM)KEHHUE aOCOTIOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [1imeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHWE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpLUH.

CpaBHeHHE Macc, B3aUMOJIEHCTBYIOLIUX TEIl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAI[CHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHuke

HNmnynsc MatepraibHOM TOYKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX ToYeK. IMITynbc cuiibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprus marepuaibHON TOUkH. Teopema 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexox moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHne aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBsI3U pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHHYECKOH >HEpruM Teina Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.



Pazgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOJAMHAMMUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBruHa. I'a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3zobapa.

TexHudeckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU PY3UH KUAKOCTEHN U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHH 0o0bEéMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprusi 0lHOAaTOMHOTO
U7eanbHOro raza. Buasl Terionepenadn: TeIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y eJbHas
TEMI0EMKOCTH BellecTBa. KoandyecTBo TEIIOTHI PpU TEIUIONepeaaye.

[TonsitTue 06 anmmabatHoMm mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KO3 (UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOIHEPTETUKH.

TexHu4yeckne yCTPOWCTBA M TMPAKTUUECKOE NPUMEHEHHWE: JBUTATElIb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH O] JICHCTBUEM CHKAaTOT0 BO3IyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHus
(BuaeOIeMOHCTpAIHS).

N3meHeHne BHyTpEeHHEH SHepruu (TeMIepaTypsbl) Teja Mpu TeIionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).



Monenu nmapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUsl, PEaKTUBHOIO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeI0OEMKOCTH.

Tema 3. Acpezammnvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/1yXa. HacelmeHHbIH map. YaenbHas TEIuioTa mapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucrammszanus. Y IeiabHas
TeruioTa riasiaenus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJJYUCHHUA COBPECMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenue npu NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habumtonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpauus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYecKUid 3apsana. J[Ba Buaa >SIEKTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
OnekTpuueckoe mnoje. Hampsx€HHOCTh 3aekTpuyeckoro mnois. [lpuHnun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM HanpsyKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts notenuuanos. [IlpoBonHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpudeckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

JIMPNeKTpUKH B 3JEKTPOCTATHUECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOT0 KOHJEHCATOpa OT IUIOMIAIN TUIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DNEeKTpOABMKYIasl CUiIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsaoticTBa p—n-niepexoaa. [lonynpoBoJHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JIEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENIbHBIN 1 HECAMOCTOATEIbHBINA pa3psaa. MoiaHuUsL.
ITna3ma.

TexHnueckue yCcTpoiCTBa U MPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEMHEHHUE POBOIHUKOB.

IIpsiMoe m3MepeHHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenue aneKTpoABHKYILEN CHIIbI MICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6nronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYyHIECTBISIETCS C y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTWUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOIeHUE,
JKCHEPUMEHT, MOJAECINPOBAHNE, MOJIEIb, U3MEPEHHUE.



Mamemamuxa: perieHre CUCTEMbl YpaBHEHUI, TMHEWHasA pyHKIMs, napadoina, runepooia,
uX rpaduKku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HUX IPOEKIMH HA OCH KOOPJHHAT,
CJI0’KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUWKEHHE B KHUBOU npupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpDHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, XKUIAKOCTEH W TIa3oB, AJIEKTPUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

l'eocpaghus: BAaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKEe IBHKEHUHN C HCIOIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJIbca B TEXHHKE (pakera,
BOJIOMET M JIpyTrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MAaTCpPpUalOoB, B TOM YHUCIIC
HAaHOMATEepUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC
Pasnen 4. diekTpoamHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cynieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MarauTHoOe 1Moje NpOBOJHHMKA C TOKOM. KapTwHa JMHMI MHAYKIIMA MAarHUTHOTO TOJS
JJIMHHOTO TPSIMOrO0 MPOBOJAHWKA M 3aMKHYTOT'O KOJIBIIEBOIO MPOBOAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoenicTBre NpoOBOJAHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cuwna Jlopennia, e€ MOAynb W HampaBieHHe. JIBWKEHWE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SlBneHue HNEeKTpOMAarHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKIHUH.
DNEKTPOABMKYILAsA CUJIa MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe snekTpuueckoe Tmosie. DJIEKTPOJIBUKYIAS CUJIa WHAYKIUMA B MPOBOIHUKE,
JIBUKYIIIEMCS TTIOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

OHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTHYECKOE MPUMEHEHHE: TMOCTOSIHHBIE MAarHuThI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIMYA MarHUTHOTO TIOJIS.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrIeHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbsle KOJ1eOAHUS

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE FTapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOoJeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYSCKUMU H  DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPS KSHMUSL.

Tpanchopmarop. IlpomsBoacTBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKOM SHEPrHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3neKkTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKHI 3BOHOK,
reHepaTop NepPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

OcmumorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mopeinb TuHUYN IEKTPOIIepEaayH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.



HccnenoBanne NEepeMEHHOTO TOKa B LENM W3  IIOCIEI0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BoyHbL. [lomepeunble u mponosbHble BOJHBL. MWHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTth 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHrtanus BekTopoB E, B, V B anekrpomarautHoi BoiaHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpaKeHHe, TMpesioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPaauONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M 4acTOTOM
Kosie0aHuM.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHEeHUE CBETa B OAHOPOIHOM cpefie.
JIyd cBeta. ToYeUHBII UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroia MOJIHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CloxHbIH coctaB 6enoro cera. L{per.

Cobuparonue M pacceuBarouiye JHH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
onTHYEeCKas cuiia TOHKOM JMH3bL. [locTpoeHne n3o0paxeHuii B coOMparomux U paccenBaroOIInX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHUSA TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.



[Tonsipuzanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHUYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
IPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(paKIIOHHAs pemIETKa,
HOJIIPOU L.

Jlemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKEHUE U MpeloMieHHe cBeTa. Onruueckue
puOOpHI.

ITostHOE BHYTpEHHEe OoTpakeHHe. Mozelb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHUM B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HaOnronenue nucrnepcuu cBeTa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

HaOGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3mepenne nokasaresns IpesioMICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HaOnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPUH OTHOCHTEIBHOCTH

I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLIEHUE JITHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENTUBUCTCKON YaCTUIbl. DHEPTUS MOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMITYIIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (hoTorneMeHT, (OTOIaTUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETo GpoTorddexra.

CBeToauoI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [ImanerapHas
mozens atoMa. Iloctymnarel bopa. Vznyyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEPIrUU Ha Jpyroi. Bunsl cniektpos. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOITHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
Omneitel Pesepdopna no onpeneneHuio coctaBa paaluoakTUBHOTO u3inydenus. CBoicTBa anbda-,
Oera-, raMMa-u31ydeHus. BiusHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IpOoTOHA U HeUTpoHa. HykimonHas monens siapa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usznyueHue. 3akoH
PaaMOaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYecKne YCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

DTanbl pa3BUTUS acTpoHOMUU. [IpUKIamHOE 1 MUPOBO33PEHUECKOE 3HAUYEHNE AaCTPOHOMHUH.

Bun 3Bé3nHoro HebGa. Co3Be3aus, ipKkre 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHKCHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{uarpaMma «CIeKTpadbHbIA KIacC — CBETUMOCTbY. 3BE3/IbI IJTABHOM
MOCNIE0BATEIbHOCTU.  3aBHCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3A  IJIaBHOU
MoCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoonK CoJIHIA U 3BE3/. DTaMbl )KU3HU 3BE3].



Muineunsiii [lyts — Hama I'anaktuka. [lonoxenue u nuxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPBI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE U3IyYCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BaHUEM KOMIIbIOTEPHBIX HMPUIOKEHUMN
JUIsL OIIPEJICNICHUs MOJI0KEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYEeCKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
¢bu3nueckoil kKapTuHe MUpPa, MECTO (PU3NUECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX IIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBisieTcsl ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOIMM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeeIeHHE TUIONAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHbIe JBU)KEHUS B )KUBOM
IPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOAE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TUHUU 3JEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS yueOHOro mpeamera «DPHU3MKa» AOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  0OIIecTBa,
pacliMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OO0ydYarolmerocs Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOr0o BOCIIUTAHUSA:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHaIbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (U3MKONH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
peaIn30BbIBATh COOCTBEHHBIC KU3HEHHBIC IIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IEVUCTBUM B OKPYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUSA LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBbie jlornuecKkne AeiicTBUs:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHC;

OTIPEICIIATH IEJIH JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMAaTPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabaThiBaTh IUIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJILTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA:

BIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHSITUSAMH W MeToAamMH (pu3mveckoin
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIICIOBATEIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHUTYAIIMSIX, B TOM YHCJIE IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHUS 3a/1a4H PE3yIbTaThl, KpUTHUECKU OLIEHUBAThH
WX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEICITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, PEIJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIa/IETh HABBIKAMU TOJy4YeHHs] MH(OpManuu (U3NYECKOTO COJAEp>KaHUS U3 MCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOIIOJEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKEeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30aCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpXaHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3Ha4YeHMS HHPOPMAITUH U 1[EIICBOU ayIUTOPHUH, BRIOHpAst ONTUMAIBHYIO (hOpMy IpencTaBIeHUS
Y BU3yaJIu3aIliu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU NEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHONU PabOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIATh POJIA C YYETOM MHEHUI
YYaCTHHKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXJIOTO y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHUs] PAacUETHBIX M KavyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPAaOOTBI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEelLIeHHE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATH (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3UKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLICHUBATh

COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATEIbHON PeICKCHN KaK OCO3HAHUsI COBEPIIIAEMbIX ICHCTBUIA
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U aPT'yYMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTAaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI 110 (pU3HKe ISt
YPOBHSI CpeAHETo OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJIaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHM, BKJIFOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIMpOBaHuUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE IIOBEACHUC, CIIOCOOHOCTH aaalTUpPOBaTHCA K SMOIMOHAIIBHBIM U3MCHCHUAM U ITPOSBJIATH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuH, BKJIIO‘-IaIOHIeﬁ CHOCO6HOCTI> INOHMMAaThb SMOIMOHAJIBHOC COCTOAHHC PYIuX,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COILIMAIbHBIX HABBIKOB, BKIIFOYAKOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTth KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JEATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUabHas cHcTeMa OTCuéTa, aOCOJMIOTHO TBEPIOE TEJIO, WACANbHBIM Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEN, TOYEUHBIM AIEKTPUUECKUHN 3aps]l IPU pELICHUN
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE MBM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tudy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE XKUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell IPU HarpeBaHUU (OXJIAXKACHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHWE, KOHJEHCALMs, IUIABJICHHWE, KPUCTALIM3ALMs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXy IapaMeTpamMHu COCTOSIHHSA ra3a B H30IpPOLIECCaX, JIEKTpU3aLus TEJ, B3aUMOACUCTBUE
3aps1/i0B;

OINKCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3Ysl (PU3NYECKHE BEIMYMHBI: KOOPJIMHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Teld, KHHETHYECKas
SHEpIus, MOTEHIMAJIbHAs HSHEPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
OTHMCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICIT UCIIOIB3YyEMbIX BEJTMUNH, UX 0003HAYCHUS



U €IMHULBI, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIONINE NAHHYIO (PU3NYECKYIO BEITUYHMHY C JIPYTHMMH
BEITMYMHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIleparypa, CpeAHss KUHETHYecKas JHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO NEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMIMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJTHMYNH,
uX O00O03HAYEHUS U EIAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3yYEHHBIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YS (PU3NYECKUE BEJIMYUHBL: AIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh IOJIS, IOTEHLHMAa, pa3HOCTh MOTEHIMANOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICT HCIOJNb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHIIBI;
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMU BETUYHMHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpEIHENH KUHETUYECKOW 3HEPrHMH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKO€e BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBINOJIHATh HKCHEPUMEHTHI 10 HCCIIEAOBAaHHIO (M3NYECKUX SIBICHUH U MPOLECCOB, C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (POpPMYIHPOBAThH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKUMHU BEIMUMHAMH C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3yIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BHJIE TAOIHI U TPapUKOB, /1€1aTh BHIBOJIBI [10 pe3yJibTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH TNPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJb3YsS
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (PU3NUYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHMUNHBI,

pemiarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKHM HEMPOTHBOPEUMBYIO LEMOYKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHUS;

UCIIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUS, HHTEpIpPETAallMd U TMPEACTaBICHUS Yy4eOHOH M Hay4yHO-



NOMYJIAPHOM MH(POPMAIUH, TOTYYEHHOHN U3 pa3NuYHbIX HCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
noJy4aeMyro HH(opMaIuio;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€301acHOCTH MpU O0pAIIEHUN ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Uil COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAOIEeH cpejie;

paboTaTh B TpyIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TpyONbl, palMoOHAIbHO pacHpenessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIEMBI.

K xoniny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUECKHE SIBICHUS (MPOLIECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIUMCA 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBI: DSJIEKTPUUECKUN 3apsl, cujaa TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs AJIEKTPUUYECKOrO0 M MAarHUTHOT'O MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeJIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NPU ONMUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYUH, HUX OOO3HAUEHUS U EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJIypaclaja, SHEPrus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX O0O3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3NYECKON BETUUHUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH



MPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t poTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHS 3JEKTPUYECKOro 3apsia, 3aKOH COXPAHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguOAaKTUBHOIO pacmajaa, OpU OSTOM pa3iuvarh CJIOBECHYIO
GbopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
MPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJIICHWE BEKTOpPA WHIYKIUU MArHUTHOTO TIOJIS TMTPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJTHATH JKCIIEPUMEHTHI MO WCCIEIOBAHUIO (DM3MUECKUX SIBIICHUU W MPOIIECCOB, C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpMyIHpOBAThH
npobiieMy/3aauy U TUIIOTE3y y4eOHOTr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIH CIIOCOO W3MEPEHUS W HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIOIB30BaHUEM MPSIMBIX H3MEPEHUN:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
(GU3MYECKUX BEIMYMH B BHJAC TaOMUI] M TpaduKoB, J[eiaTh BBIBOJBI IO pe3yJabTaTaMm
UCCJICIOBAHMUS,

coOnrofarTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKOM UM TMPOEKTHOW JEATENBHOCTH C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacuéTHbIe 3aJa4dl C SIBHO 3aJaHHON (U3UYECKOM MOJENbI0, HCIONb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMUYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTD MOJTydEHHOTO 3HAYCHUS (PHU3UUECKON BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BHICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXIeHUl ¢ ONOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

HCIIOJTb30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYPUPOBAaHWsS, HWHTEPIPETAMA W TPEACTABICHUS Yy4eOHOH W HAyIHO-
MOMYJISIPHON MH(POPMAIUH, TOTYYSHHON U3 PA3INIHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJTy4aeMyro HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOUCTB, Pa3InvaTh
YCIIOBUS UX O€30TMaCHOTO UCTIOIH30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJTb30BaTh TEOPETUIECCKHE 3HAHUS 1O (PU3HKE B ITOBCETHEBHOM KU3HU JIS O0OSCTICUCHUS
0€30MMacHOCTH TIPH OOPAIEHUH ¢ MPUOOPAMH M TEXHHUYECKUMHU YCTPONCTBAMH, JIUIS COXPAaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpeie;

paboTaTh B TPYIIE C BHIOJHEHUEM Pa3IMYHBIX COIUANIBHBIX POJICH, TUTAHUPOBATh paboTy
TpYONbl, palMOHaJIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHMBATh BKJIAJ KaXKJIOTO M3 yYaCTHUKOB TPYIIIbI B
pelieHrne paccMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it Haumenosatite pasieon it ev Konrpoasubie IIpakruyeckue (undposbre)
HPOTPAMMEL Beero padoThbI padoTsI o0pa3oBaTte/ibHbIE
pecypchl

Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA

1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 bubmorexa [OK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Pa3zpen 2. MEXAHUKA
bubnuotexa [JOK

21 Kutiemaritka > https://m.edscli).ru/7f4 1bf72
bubmuorexa [JOK

22 Aumamika ! https://m.edsoo.ru/7f41b£72

23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 ) bubnuotexa [JOK
TEOpuun https://m.edsoo.ru/7f41bf72
bubnmnoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https-//m.c dsg).ru T41bFTD
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bubnuoreka [IOK
TIePEeXO0/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 25

Paznea 4. JIEKTPOJJUHAMUKA



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

bubmuorexa [JOK

41 DueKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72

49 ITocTOstHHBIN 2I1eKTpUYECKUNA TOK. TOKHU B 12 bubmmoreka [IOK
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /i Haumenosatite pasieon it Tev Konrpoabusie Ilpakrudeckue (un¢posbie)
TPOTPAMMDE Beero padoTbI padoTnI oOpa3oBaTe/ibHbIE
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruuTtHoe nose. DJIeKTpOMarHuTHas 1 | 3 bubmumoreka [IOK
WHIYKIIHS https://m.edsoo.ru/7{41c97c¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 ) bubnnorexa [HOK
KoJe0aHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHu4eCKHe U JIEKTPOMArHUTHBIE BOJIHbI 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrrica 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 25

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIHAIBHOM TEOPUH 4 | bubnuorexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c¢97¢c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 C) i 6
FICMEHTEL KBATHTOROM QT https://m.edsoo.ru/7f41c97¢
b K
4.2 Crpoenue atoma 4 nomorexa LO

https://m.edsoo.ru/7f41c97¢



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

4.3 AToMHOE S1pO

5

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobuiaromee nosropenie 4 https://m.edsﬁ).ru/ 7141c97¢
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

INOYPOYHOE IIVIAHUPOBAHMUE 10 KJIACC

KoanuecTBo yacoB

DyeKTpOoHHbIe HUPPOBBIE

Ne Hara
Tema ypoka Koutpoanubsie = IlpakTuueckue 00pa3soBaTe/ibHbIe PeCypChl
n/n Bcero U3yYeHUs
padoTsI padoThI
Pazgea 1. DU3UKA U METO/JAbI HAYYHOI'O )
IHO3HAHMUA
®usuka — Hayka o npupone. Hayunsie MeToasl Bbu6muotexa [JOK
1 1 3.09.26
MO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32¢2
, Ponb n 1:460T0 ¢u3uku B opMHUpPOBAHUHU fOBpel\;[eHH(()):I 1 40026 BuGmorexa LIOK
TEIbHOCTH .09.
HaquUOI/I KapTUHBI MUPA, B IPAKTUYECKOM J€ATeN hitps://m.cdsoo.rw/f0c33¢6
J0IeH
Pa3zpen 2. MEXAHUKA 18
Pa3nea 2.1 Kunemaruka 5
M .
HUYECKOTO TBUKECHHUSL. MEIIeHHE, CK .09.
mex A PeMET > CROPOCTE, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
bubnmorexa LIOK
i 12.09.26
4 | PaBHOMEpHOE NPSAMOJIMHENHOE JBUKECHHE 1 9 hitps://m.edsoo.ru/f0c3620
bu6mmoteka IIOK
P i 1 17.09.26
5 ABHOYCKOPEHHOE IIPSIMOJIMHEMTHOE IBUKEHHE hitps://m.edsoo.ru/f0c372e
bubmmoteka IIOK
) 1 19.09.26
6 | CBoOomHoe masieHue. Y CKOpeHue CBOOOTHOTO TaAeHUs hitps://m.edsoo.rw/f0c39cc
Kpuonuneiinoe npuxenue. [[BuxeHre MaTepuaabHOM bubmuoteka [IOK
7 1 24.09.26
TOYKHU TIO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
Paznen 2.2 lunamuka 7
2 [TpuHnun otHocuTenbHOCTH ['anunes. Muepuuanbabie 1 250926 bubmuoteka [IOK

cucteMsl orcyeta. [lepBsiii 3akoH HeroTOHa

https://m.edsoo.ru/ff0c3bel



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHnun cynepno3uuuy cuil.

bubnunoreka LIOK

9 1.10.26
Bropoii 3akon HeroToHA 117151 MaTepUAIbHOM TOYKH https://m.edsoo.ru/ff0c3bed
bubnunoreka LIOK
10 T i H 3.10.26
petwnii 3aKkoH Hpr0TOHA /17151 MaTepUABHBIX TOUYEK hits://m.edsoo.ru/f0c3bes
3akoH BceMHUpHOro TsaroteHus. Cuna Tskectu. [lepBas bubmuorexa [IOK
11 8.10.26
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 C .3 I'yka. B 10.10.26
8 YUPYTOCTH. SAROM & yka. Bec Teia https://m.edsoo.ru/ff0c3e18
C .K .C
13 ccflliI ao?lj;};zim{ ?13(11)4(1)11111/;5:;;1}1)?:;: B )11211 aKOCTI/I WIN 15.10.26 buomorexa LIOK
P P A o https://m.edsoo.ru/ff0c3f76
rase
I1
14 acomomto Taépioro rexa. Movenr e, Tieso i 174026  Brbmorexa LOK
P o ' ’ o https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPAOTO TeIIa
Pa3znen 2.3 3akoHbI cOXpaHeHHUsI B MeXaHUKe
1 .
1S sarepamax rosex, Hunyase e, Jaon 221026  PHOmorera LIOK
P R ' Y hitps://m.edsoo.ru/ff0c43d6
COXPaHCHHUS UMITYJIbCa. PeakTHBHOE TBUKCHHE
g P26;)Ta :ﬂ MO(I).LE—IO:TL CH;l:(I). I:H:i)rédq:ciaﬂeaﬂeprm 06 BuGmorexa [OK
MaTepHaIbHOW TOYKH. M U3MCHCHUN .10.
P " P https://m.edsoo.ru/ff0c4502
KHHETUYCCKOW dHEPTUU
17 | yapyro sepopuposanot gy, Torenuamias 0s.1126  PHOmorera LIOK
YHPYTO ACQOpMHP DYNCTHEL t o https://m.edsoo.ru/ff0c461a
SHEPTUs Tella BOIM3H MOBEPXHOCTH 3eMITH
[ToTeHIMaTBHBIC U HETIOTEHITHATbHBIC CHITBL. CBS3h
18 paboThl HEMOTEHIIUATBHBIX CHII C U3MEHEHHEM 07.11.26 bubnmnoreka [JOK

MEXaHU4YEeCKOH OHEPIUU CUCTCMBI TCIIL. 3aKkoH
COXPAaHCHUA MEXaHHU4YeCKOM SHEPTHUn

https://m.edsoo.ru/ff0c478c



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

19

JIaboparopHas pabora «MccrnenoBanue cBs3u pabOTHI
CHJIBI C U3MCHEHHEM MEXaHHUYECKON SHEPTHHU Teja Ha
pUMepe PACTSHKEHUST PE3UHOBOTO HKIYTax

12.11.26

20

KonTtponsHas padora no teme «KunemaTuka.
Jlunamuka. 3aKOHbI COXPAHEHUS B MEXaHUKE)

Pazgea 3. MOJIEKYJISAIPHAS PU3UKA U
TEPMOJUHAMUKA

Paspnen 3.1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKOM
TeOpUH

14.11.26

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKOM
teopun. bpoyroBckoe asmxkenue. Auddysus
XapakTep ABMKCHHS U B3aUMOJICHCTBUS YaCTHUI]
BelecTBa. Mo/ienu CTPOCHUS Ta30B, KUJIKOCTEH 1
TBEPJBIX TEI

Macca monekyn. KonnyectBo BemiectBa. [locrosinnas
ABoraapo

19.11.26

21.11.26

25.11.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

24

25

26

TenmoBoe paBHOBecue. TeMmneparypa u €€ U3MEepeHHUeE.

[IIxana remneparyp Llenscus
Wneanensiii raz B MKT. OcroBHoe ypaBHenne MKT

AbGcoitoTHas TeMnepaTypa Kak Mepa cpeHen

KHHETHYECKOM 9HEPTHUU ABUKCHUA MOJICKYIIL. ypaBHeHI/Ie

Menpeneesa-Knaneiipona

28.11.26

03.12.26

05.12.26

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4fde

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

27

28

29

3axon /lanpToHa. ['a30BbIe 3aKOHBI

JlabopartopHas pabota «lccneqoBanue 3aBUCHMOCTH
MEXy NapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 ra3ay

I/I3OHpOHCCCLI B UACAJIbHOM ra3€ u ux rpa(bnqecxoe
npeaACTaBJICHUC

10.12.26

12.12.26

17.12.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Pa3neua 3.2. OCHOBBI TEPMOAMHAMUKH

10

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM CUCTEMBI U

bub OK
30  cmocoOw e€ n3meHeHus. KomndyecTBo TemIoTsl U padboTa. 1 19.12.26 htPtIp::I;I/(r);.ejcizc]i.ru 705952
BHyTpeHHsIs SHEpTUsl 0THOATOMHOTO UJICATBHOTO Ta3a
bub6nmmoreka [IOK
31 | Bunael Terionepeaaqyu 1 26.12.26 hitps-//m.edsoo.ru/f0C5c36
VY nenwsHas TeI0EMKOCTh BeriecTBa. KonnuecTro bubnuorexa [IOK
32 . 1 24.12.26
TEIUIOTHI IIPH TeTuIonepeaaue. AauadaTHbINA MPOIIECC https://m.edsoo.ru/ff0c5¢36
[IepBblil 3aKOH TEPMOAVHAMHUKHU U €I0 IPUMEHEHHE K Bu6mmoteka [JOK
33 1 09.01.27
M30IIpoIeccam https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs nporeccoB B mpupoae. Bropoii 3akon bubnnoreka [JOK
34 1 14.01.27
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6260
bubnunoreka LIOK
IT 7 KII 7 1 16.01.2
35 PUHLIUI IEHCTBUS U J1 TermoBoO MaIIMHBI 6.01.27 hitps://m.edsoo.ru/f0c600a
36 uka Kapuo u ero KITJ{ 1 21.01.27
37 | Dkosormyeckue NpoOIeMbl TEIIOIHEPTETUKH 1 2401.27
O6o0maromuii ypok «MonekynsapHas puzrka. OCHOBBI bubmuoreka [IOK
38 1 28.01.27
TEPMOJUHAMUKN» https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no Teme «MonekynspHas pusuka. bubnnorexa [JOK
39 1 30.01.27
OCHOBBI TEpPMOJUHAMUKH» https://m.edsoo.ru/ff0c6a50
Pa3nes 3.3. ArperatHble COCTOSIHMS BellleCTBA. 5
da3oBble nepPexoabl
40 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue n | 40007 bubnuotexa [JOK
KHTICHHE o https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTh BO3TyXa. 1 6.02.07 bubnmnoreka [JOK

Hacsiennsiit nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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

Tsépnoe teno. Kpucramnmmueckue u amopdHbie Tena.

3 bu6moreka LIOK
42  AHU3OTpOIHS CBOWCTB KpUCTAILIOB. XKuakue 1 11.02.27 hitps-//m.edsoo.ru/fOC650
Kkpuctaiibl. COBpeMEHHbIE MaTepHaIb
43 [InaBnenue u kpucraumsanus. Y AelbHas TEIIOTa 1 13.02.27 Bbu6muotexa [JOK
rwiassenus. Cyoaumarus o https://m.edsoo.ru/ff0c6708
bub6numoreka [IOK
44  YpaBHEHHE TEIJIOBOTO OajlaHca 1 18.02.27 https-//m.edsoo.rw/f0c6820
Paznen 4. JIEKTPOJANHAMUKA 22
Paznen 4.1. DnekTpocTaTuka 10
DJieKTpu3anus Teil. DIeKTpUYecKui 3apsia. /[Ba Buaa bu6nunorexa LIOK
45 1 20.02.27
AICKTPUUCCKUX 3aPsI0B https://m.edsoo.ru/ff0c6bee
[IpoBOAHMKY, TUANEKTPUKU U IOJYTIPOBOJHUKN. 3aKOH Bbu6moteka [JOK
46 1 24.02.27
COXpaHEHHS AJIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bec
B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bu6nunorexa LIOK
47 . 1 25.02.27
ANEKTPUUYECKUH 3apsiT https://m.edsoo.ru/ff0c6ced
i Hanpsk€HHOCTB DIIEKTPUYECKOrO HOJVI;IjIHpHHuHH 1 4037 Bubmiorexa [IOK
cynepn()”zynunﬂ INEKTPUYECKUX NoJIeH. JInHnn .03. hitps-//m.edsoo.ru/f0c6d 2
HanpsHKEHHOCTU
49 Pabora cun anextpocrarnueckoro nois. [lorenuuarn. | 6.03.27 bubmmnoreka HOK
Pa3sHOCTh MOTEHLIMAIIOB o https://m.edsoo.ru/ff0c6100
[TpOBOTHUKY M JUAIEKTPUKHU B DJIEKTPOCTATHUECKOM bubmuoteka [IOK
50 1 11.03.27
nosie. J{uanexTpruyeckas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
bubnunoreka LIOK
51 O & . K 1 13.03.27
HICKTPOCMKOCTD. ROTACHEATOP https://m.edsoo.ru/ff0c7127
DIIEKTPOEMKOCTh TJIOCKOTO KOHAEHCATOpa. DHEPrust bubnuotexa [JOK
52 1 18.03.27
3apsOKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "H3MepenHue 371eKTPOEMKOCTH | 20.03.27

KOHJIeHcaTopa"
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54

[IpuHUMI NeNCTBUS U IPUMEHEHHUE KOHIEHCATOPOB,
KOIIMPOBAJIBHOTO aIllapara, CTpyMHOro IpuHTepa.
OneKTpocTaTUYeCcKas 3aluTa. 3a3eMIICHUE
JIEKTPOIIPUOOPOB

1.04.27

Pa3nea 4.2 IlocTosiHHbIN d1ekTpUYecKuii TOK. Toxnu
B Pa3JIMYHbIX cpeaax

12

55

56

57

DNeKTpUYECKUi TOK, YCIOBHS €r0 CYIIECTBOBAHUS.
[TocTostausii Tok. Cuna Toka. Hamnpsoxenue.
Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu

[TocnengoBarenpHOE, MapalieIbHOE, CMEIIAHHOE
coeMHEeHNe MPOBOTHUKOB. JIaboparopHas pabota
«3yueHne cMemaHHOTO COeIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

0.5

3.04.27

8.04.27

10.04.27

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7410

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 115 IOJIHOM (3aMKHYTOM) JIEKTPUUYECKON
nernu. Koporkoe 3ambikanue. JlabopaTtopHast pabota
«3mepenne D/1C ucToyHnKa ToKa U €ro BHyTPEHHET O
COIIPOTHBIICHUS»

0.5

15.04.27

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJIIOB.
3aBUCUMOCTb CONPOTUBIIEHUS METAJIIOB OT
teMieparypbl. CBEpXIIpOBOJUMOCTh

DneKTpUYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
IIy4KOB

[TonmynpoBoIHUKH, UX COOCTBEHHAS U IPUMECHAs
poBoaMocTh. CBOMCTBA p-n Nepexoa.
[TomynpoBOTHUKOBBIE TPUOOPEI

17.04.27

22.04.27

24.04.27

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DNEeKTpUUECKUN TOK B pacTBOpPaxX M pacIiiaBax

bubnunorexa LIOK
62  BIEKTPOJUTOB. DIEKTPOJIUTHYECKAS JUCCOIALIMS. 1 29.04.27 https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DneKTpuYecKuil TOK B razax. CaMoCTOATENbHbBIN 1 bubmmoreka [JOK
63 . 1 6.05.27
HECaMOCTOSTENbHBIN paspsa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
S4 | npurtimeseos spementone, pwina rexciss 1 s0s27  Puomorexa LIOK
P P P o https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
bub OK
65 | OG6oOmaromuii ypok «IJIeKTPOIUHAMUKAY 1 13.05.27 thil;l/ﬁzii.m /£0c88be
56 | Hooroanenct speeepaseseas ox. Toas pumezssx | 1 150527  Brbmorera IOK
P ' P o https://m.edsoo.ru/ff0c8a8a
cpemax»
PesepBHblil ypok. KonTponbHas paboTa no teme Bbu6moteka [IOK
67 1 20.05.27
"DnexTpoauHamMuKa” https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0maromnuii ypok no remam 10 1 2 05.27 bubmuoteka [IOK
KJacca T https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
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IHOYPOYHOE IINTAHUPOBAHHE 11 KJIACC

KoauuecTBo yacoB

Ne Hara DJIeKTPOHHbIe U (POBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss 00pa3oBaTelbHbIE pecypchl
padoTsI padoTbI
Paznen 1. 9JIEKTPOJUHAMMUKA
1.1 MarauTtHoe noJje. DJIeKTPOMATHUTHAS UHAYKUIMS 11
ITocTostHHBIE MATHUTEL ¥ UX B3aUMOJEHCTBUE.
1 Ma oe noiie. Bektop ma (f[" 1 3.09.26 bubmmorexa [OK
THUTHOE I10JIe. BEKTOp MarHuTHON MH 15050 .09.
. p AV https://m.edsoo.ru/ff0c9778
JIvHAM MarHUTHON WHTYKITUU
MaruuTHoOe 1oJie MPOBOJHUKA ¢ TOKOM. OmBIT IpcTea. bu6nmorexa LIOK
2 N 1 5.09.26
B3anMoeiicTBre TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHast pabota «/3yueHne MarHuTHOTO TOJIS bubmmorexa [JOK
3 1 1 10.09.26
KaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
elCTBME MAarHUTHOIO II0JISI HAa IIPOBOJHUK C TOKOM.
4 éllxma Awmmnepa. JIaboparopHas agOTa iI/Iccne oBaHHE 1 1 12.09.26 bubmorexa HOK
N pa- patopHai p a o https://m.edsoo.ru/ff0c9acO
JCHCTBYS IIOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM»
elCTBHE MAarHUTHOIO IT0JIS Ha IBHK csa
5 i sOKEHHYIO yacTury. Cuiaa ﬂoﬂeH Z] Hll’}:gom CHJIBI 1 17.09.26 bubmorexa HOK
P o 1y perta. o https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas nHAyKnus. [ToTok BekTopa
6  marHuTHOW MHAYKUMH. D/IC nHAyKIMH. 3aKOH 1 19.09.26
ANEeKTpOMarHuTHOW uHaykIuu Mapanes
. JlabopaTtopHas pabota «VccnenoBanue siBICHUS | 1 24.09.26 bubnuotexa [JOK
DIIEKTPOMATHUTHOM HHIIYKIIAH» o https://m.edsoo.ru/ff0cal 50
NunyktuBHOCTE. ABNnenne camonnaykuuu. 3J1C
AV S A but6mmorekxa [IOK
8  caMOMHAYKUMHU. DHEPrusi MAarHUTHOTO MO KaTYIIKU C 1 25.09.26

TOKOM. BHGKTpOMaFHI/ITHoe II0JIE

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, dJICKTPOMAarHUThI,

9 1.10.26
ANEKTPOABUTaTENb, YCKOPUTENIN AJIE€MEHTAPHBIX YaCTHII,
MHIYKIIMOHHAS TIeYb
O6o6maromuii ypok «MarauTHoe mode. bubmmoreka [JOK
10 3.10.26
DNEeKTPOMarHUTHAS WHIYKIIHS) https://m.edsoo.ru/ff0cab82
1 KontponbHas padoTa nmo teme «MarHuTHOE T0JIE. 2.10.26 bubmuorexa [IOK
DIIEKTPOMArHUTHAS UHYKIHSD o https://m.edsoo.ru/ff0cad58
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnnyeckue H 3JIeKTPOMArHUTHBIE KOJIeOaHusl
CBobOoHBIE MexaHHUYeCKue KoneOanus. ['apMonudeckue
12 6H v p S 10.10.26 bu6nmoreka LIOK
KojeOaHus. YpaBHEHHE TaDMOHUYECKUX KOJICOaHHIH. .10.
P P https://m.edsoo.ru/ff0caf06
[IpeBparenue suepruu
JlaboparopHast pabota «lccrienoBanue 3aBUCHMOCTH
13 mepuona mManbix KoieOaHUl rpy3a Ha HUTH OT JJTMHBI 15.10.26
HUTHU U MacChl TPy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B HACATBHOM bubmuorexka [JOK
14 17.10.26
K0J1e0aTeNbHOM KOHTYpE. AHAJIOTHUS MEXIY https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMH
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B bubmmnoreka HOK
15 22.10.26
uJiealbHOM KoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienne o 3aTyXaroNMX KOIeOaHUSIX.
16 Bp g YRAIOM 5 p 24.10.26 bubmuoreka [{OK
BIHYK/ICHHbIE MeXaHU4eckue konebanus. Pe3onanc. .10.
YA https://m.edsoo.ru/ff0cbb86
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHS
[Tepemennsbiit Tok. CUHYCOMIANIbHBINA IEPEMEHHBIN TOK.
P yeoua P bubmuoreka [{OK
17  MOoImHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U 05.11.26

neﬁCTBonmee 3HAYCHHUC CUJIbI TOKA U HAIIPSAKCHUA

https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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Tpanchopmarop. [IpousBoacTBo, nepenava u

18 . 1 07.11.26
noTpedIieHne IEKTPUIECKON IHEPTUH
v o
19 ancglioi(j:ciirzp:::}?;: Cli(;fengfcl)w ZHEEH:MeHHoro TOKa 1 12.11.26 bubmmorexa [OK
P > FeHepaTopa tiep ’ o https://m.edsoo.ru/ff0cc326
JIMHUH 37eKTponepesayd
DKOJIOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 | snekTposnepruu. KynbTypa HCOIb30BaHUS 1 14.11.26
AJEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
2.2  Mexann4yeckne H 3JeKTPOMATHUTHbIE BOJHBI 5
M .
21 Hepox, Cropocs pacnpocrparien n ama norw, | 19,1126  DHOmorera LIOK
PHOA. T-1O0p pactipoctp 8 ' o https://m.edsoo.ru/ff0cca54
[lonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
3Byk. CkopocTs 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. bubnuoreka [IOK
22 1 21.11.26
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnnorexa [JOK
23 1 23.11.26
[Ikana 31€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
4 [IpuHIMIIBI panOCBA3U U TeNIeBUICHU. PazBuTne 1 28.11.26
CpeACTB CBs3U. Pamnonokanus
bu6nmnorexa LIOK
25 K 0 Koned 1 03.12.26
OHTpOJIbHAs paboTa «KonebaHus 1 BOIHBD) hits:/m.edsoo.ru/f0ce618
2.3 Onruka 10
[IpssMonMHENHOE paCIIPOCTPAHEHHE CBETA B OJHOPOAHON bubmmnoreka HOK
26 . 1 05.12.26
cpene. Toueunslii HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmnoreka [JOK
27 . 1 10.12.26
[TocTpoenne n300pa>keHHii B INIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
)3 [Ipenominenue ceera. [lonHOE BHYTpEHHEE OTpaXKEHUE. | 12.12.26 bu6mmoreka [IOK

Hpel[CJ'IBHHﬁ YroJi MOJIHOTO BHYTPEHHET'O OTPAKCHU A

https://m.edsoo.ru/ff0cd7{6
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JlaboparopHas pabota «3Mepenue mokasaremns

bubnunoreka LIOK

29 17.12.26
MIPETOMJIICHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunzsl. [loctpoenue nzobpakenuii B aunze. @opmyna Bu6mumotexa [JOK
30 . 19.12.26
TOHKOH JTUH3BI. Y BETMUEHUE JIMH3BI https://m.edsoo.ru/ff0cddle
31 Ha60paT0pHEiH pabota «/ccienoBanue cBOMCTB 23.12.06
1300pakeHUH B JTMH3aX»
Hucniepcust ceera. CIOXHBIN cocTaB 6€70r0 CBeTa.
32 Ilger. JJaboparopHas paborta «Habmronenue nucrnepcuun 25.12.26
CBETa»
Wutepdepennms ceera. Audpakius cera. Bbu6moteka [JOK
33 . 09.01.27
Hudpakimonnas pemeéTka https://m.edsoo.ru/ff0ced22
bubmuoreka [{OK
34 TlonepeuHocTh cBETOBBIX BOIH. [Tonsipuzainus ceeta 14.01.27 https://m.edsoo.ru/f0cf02e
OnTrueckue MpuOOpPHI U yCTPOMCTBA U YCIIOBUS UX Bbu6moteka [JOK
35 16.01.27
0e301acHOTO IPUMEHEHUS https://m.edsoo.ru/ff0cf02e
Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA
OTHOCHUTEJBHOCTHN
3.1 OcHOBBI cICNHATbHON TEOPHH OTHOCHTEJIBLHOCTH
['panu1pl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubmmnoreka HOK
36 . 21.01.27
[Toctynatel ciennaabHONW TEOPUU OTHOCUTEIHLHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHHE bubmuoreka [IOK
37 23.01.27
BPEMEHH U COKpAILEHUE JITTUHBI https://m.edsoo.ru/ff0cfa4?2
OHeprus U UMIYJIbC PEIATUBUCTCKOMN yacTulbl. CBA3b bubmuoreka [JOK
38 . 28.01.27
Macchl ¢ HEPTUel 1 UMIYJIbCOM. DHEPrusl MOKOs https://m.edsoo.ru/ff0cfc68
KonTponbnas padorta «Ontuka. OCHOBBI CHIEIIMATbHOM bu6muoreka [JOK
39 30.01.27
TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf610
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DiaemMeHTbI KBAHTOBOI ONITHKHU



https://m.edsoo.ru/ff0cd67a
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®oronsl. Dopmyna [1nanka. DHeprus U UMIYJIbC

bubnunoreka LIOK

40 dorona 40227 https://m.edsoo.ru/ff0cfel6
41 OtkpsiTue u uccnenoBanue poroddpdexra. OnbiTer A. T 6.00.07 bubmmoreka [JOK
CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl poTtodrddekra. YpaBHeHHE DUHIITCHHA IS bubnuorexa [IOK
42 11.02.27
dbotorddekra. «KpacHas rpanuiay Gorodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceeta. Onbitel [1. H. JlebeneBa. Xumuueckoe 13.00.07 bubmmoreka [JOK
JIECTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IIPUMEHEHUE:
44 ¢dotosnemeHT, GOTONATIUK, COTHEUHAs OaTapes, 18.02.27
CBETOIHO]T
45 Pemenue 3amau mo reMe «O1eMeHTH KBAHTOBOM 20.00.27 bu6nmoreka LIOK
OTITUKI https://m.edsoo.ru/ff0d0302
4.2 Crpoenne aToma
Monens aroma Tomcona. Onbitel Pesepdopaa mo bubmmoreka [JOK
46 22.02.27
paccesiHuiO a-yacTtull. [Inanerapnast Mojens aToma https://m.edsoo.ru/ff0d091a
bu6nmorexa LIOK
47 Hoctynaret bopa 25.02.27 https://m.edsoo.ru/ff0d0afa
Nznmyuenue u norsomeHnue GOTOHOB MPH IMEPEXOIe
48 aTon?[I: C OJTHOTO ypo?Hﬂ BHG(f)FI/II/I Ha I[IfYFOfI.I:)BHI[iI 4.03.27 bubnuorexa OK
https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BosiHOoBBIE cBOicTBa yacTull. Bosabl ne bpos.
49 Kopnycxynspro-BonHOBoﬁH}lyaﬂmM.Iénorl){TaHHoe " 6.03.27 bubnuorexa LOK
https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3 TyUCHHE
4.3 ATOoMHOe AP0
50 OTtkpsiTHe pagunoakTuBHOCTH. OnbIThl Pesepdopaa no 11.03.27 bu6mmoreka [IOK

OIPCACIICHUIO COCTaBa PAAUOAKTUBHOI'O U3JIYYCHHUA

https://m.edsoo.ru/ff0d0fd2
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51

CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bousaue
PaJiOaKTHBHOCTH Ha YKUBBIC OPraHU3MbI

13.03.27

52

53

54

OTkpeITHE IPOTOHA U HeWTpoHa. V3oTonbl. Anbda-
pacmaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai.
l'amma-n3nyuenue

DHeprus CBA3M HYKJIOHOB B sifjpe. SIIepHbIe peakinu.
Anepubiii peaktop. [Ipobdaemsbl, MepCreKTHBEI,
9KOJIOTUYECKUE ACTICKTHI AJIEPHOIN SHEPTEeTUKU

DneMeHTapHbie YacTUIlbl. OTKPBITHE ITO3UTPOHA.
MeToapl HAOMIOACHUS U PETUCTPAIIUHU DJIEMEHTAPHBIX
yactull. Kpyrneiii cron «®@yHaamMeHTaabHbIe
B3auMOACHCTBUA. EAMHCTBO u3HUecKoi KapTHHBI
MUPa»

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U
ACTPOPU3UKHU

18.03.27

20.03.27

1.04.27

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

5.1

55

56

DJIeMEeHThI ACTPOHOMMU U ACTPOPU3NKH

Bun 3Bé3anoro He6a. Co3Be3aus, sspKkue 3BE3/bI,
IUTAHETHI, UX BUAUMOE ABkeHne. CollHEUHas cCucTeMa
Connue. ConneyHast akTUBHOCTh. VcTouHMK 3HEprun
Connna u 3BE37

3.04.27

8.04.27

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIABHOM

MOCJIeIOBAaTEIbHOCTH. BHYTpeHHEe cTpoeHHe 3BE3I.
CoBpeMeHHBIE MPEACTABIICHUS O TPOUCXOKICHUH U
sBoonru CoJHIIA U 3BE3]

10.04.27

58

Mneunsiii [1yte — Hama ['anaktuka. [lomoxenue u
newkenne Comuna B [Namaktuke. ["anmaktuku. YépHbie
JBIPBI B SIAPAX TalaKkTHK

15.04.27



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59 Bcenennas. Pa3oeranue ranaktuk. Teopust Bonbiioro
B3pbIBa. PenukToBoe u3nydyenue. MeraranakTuka

17.04.27

60  Hepemennsie mpoOiIeMbl aCTPOHOMHH

KonTponbHas pabota «1neMeHTbl aCTPOHOMUU U

61
acTpou3uKm»»

22.04.27

24.04.27

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

O6o0maromuii ypok. Poib ¢Gu3MKK 1 aCTpOHOMUU B
62 | DKOHOMHYECKOM, TEXHOJIOTHUSCKOM, COIIMAJIbHON B
ITUYECKOH cdepax JesaTeTbHOCTH YeTI0BeKa

O6o06matomuii ypok. Poib u Mmecto pusuku u

63
ACTPOHOMUHU B COBPCMEHHOU HAYYHOU KapTUHC MHUPa

29.04.27

6.05.27

Oo6o06maromuit ypok. Poib pusmueckoii Teopun B
64  dopmupoBaHUM NMpeACTABICHUH O PU3HUYECKON KapTHHE
MuUpa

8.05.27

Oo6o06maromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI MUpa
65 B oOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

PesepBHbIil ypok. MaruutHoe mose. DIeKTpOMarHuTHas
WHTYKIIHS

PesepBubIil ypok. Ontrka. OCHOBBI CIEIIHATIBHOM

66

67
TEOPUHU OTHOCUTEIBHOCTH

13.05.27

15.05.27

20.05.27

63 Pesepnbiii ypok. KBanToBas ¢pusrka. DneMeHTHI
aACTPOHOMUU U acTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

22.05.27

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



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

OBPA3OBATEJIbHOM ITPOT'PAMMBI
10 KJIACC

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM
NMPOrpamMMbl cpeHero 001ero 0o0pa3oBaHus

JleMOHCTpUpOBATh Ha IPUMEPAX POJIb U MECTO (PU3HUKHU B (HOPMUPOBAHHH COBPEMEHHOM
HAay4YHOW KapTHHBI MHUpa, B pa3BUTUHU COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B
MPAKTUYECKOM EeSATEIbHOCTH JII0ICH

Y4uThIBaTh TPAaHUIBl MPUMEHEHHUS HM3YYCHHBIX (DU3MYECKHX MOJENEW: MaTepuaibHas
TOUYKa, MHEpLHUAIbHAs CUCTEMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MICANbHBIN ras;
MOJIETIN CTPOCHMSI Ta30B, KUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN IEKTPUUECKUN 3apsy —
IIPU peUIeHnU PU3NUECKUX 3a]a4

10.3

10.4

Pacnio3naBate (usmueckue sBIeHHS (TPOLIECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISIPHO-KMHETUYECKOH  TEOpUHM  CTPOEHHUS  BEIIECTBA U
JIEKTPOJMHAMUKN: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBMKEHHE,
CBOOOJHOE MaJieHue TeJ, ABM)KEHHE MO OKPYKHOCTH, MHEpLUs, B3aUMOJEICTBUE Te;
i dy3us, OpOyHOBCKOE JBH)KEHUE, CTPOCHUE KUJIKOCTEH M TBEPJIBIX TEJ, U3MEHEHUE
o0bEMa TeJl MpH HarpeBaHUM (OXJAXKACHUHU), TEIUIOBOE pPaBHOBECHE, HCIapeHHe,
KOHJICHCAlUs, IIJIaBJICHNE, KPUCTAJUIM3ALMS, KUIICHUE, BIaKHOCTh BO3/TyXa, MOBBIIICHHE
JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBSA3b MEXAY HapaMeTpaMu
COCTOSIHUS Ta3a B U30IIPOLECCaX; IEKTPU3ALUs TeN, B3aUMOJICHCTBHE 3aps110B

OnuceIBaTh MEXaHUYECKOE JABM)KEHHE, UCIOIb3Ys (PU3NUECKUE BEJIMYMHBL: KOOPIMHATA,
IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOpEHHE, Macca Tella, CWIa, HMIIYJIbC Tea,
KMHETUYECKasi PHEPIysl, MOTEHIMalIbHAsl SHEPTUsl, MEXaHWYecKasi paboTa, MeXaHU4YecKas
MOIIIHOCTb; IPU OMHCAHUU NMPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUYEHHS U €IUHUIBI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBBIE CBOWMCTBA TEN M TEIUIOBBIC SIBICHHS, HCIIOJIB3YS
CI)I/ISI/I'-IGCKI/Ie BCJIIMYHMHBI: JAaBJICHUEC Ira3a, TEMIICpaTypa, CpCaAHAd KUHCTHYCCKAasd SHCPIUsa
Xa0THYECKOTO JBIDKEHHS MOJIEKYJ, CPEJHEKBaJpaTHYHas CKOPOCTh  MOJIEKYI,
KOJIMYECTBO TEIUIOThl, BHYTPEHHSS SHEpPrusi, padora raza, KO3QQHUIMEHT I0JIE3HOTO
JEHCTBUS TEIUIOBOTO ABHUTATENsl; IPU OMUCAHUU MPABHIBHO TPAaKTOBAaTh (PU3UUECKHIA
CMBICIT HMCIIOJIb3YeMbIX BEJIMYMH, UX O003HAUEHHUS W €JUHMIIbI, HaXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME TAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTMMHU BEIMYMHAM

10.6

OnuceiBaTh M3YYEHHBIE JIEKTPUUECKHUE CBOICTBA BEIIECTBA U DJIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCTOIB3YST PU3NYECKUE BETUUMHBIL: SJIEKTPUUECKUN 3apsijl, JIEKTPUUECKOoe
1oJie, HamnpsHKEHHOCTh TOJsI, MOTEHIMad, PAa3HOCTh MOTEHIMAJIOB; IPU OINUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUIN CMBICI HCIIOJIb3YEMbIX BETMYUH, UX 0003HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEITHYHUHY C
JIPYTMMH BETUYUHAMU

10.7

aHAJIM3UPOBATh (PU3UUYECKHE MPOLIECCHl U SIBJICHHS, UCHOB3YS (U3NYECKUE 3aKOHBI U
NPUHIMUNBL: 3aKOH BcemupHoro tsarorenus, [, II wm III 3akonslt HerooToHa, 3akoH




10.8

COXPAHEHHS MEXaHUYECKOM DSHEPIMM, 3aKOH COXpPaHEHMsI HMIIYJbCa, IPUHIMII
CYHNEpHO3ULIMKA CHUJI, TPUHLIMII PABHOIPABHUS MHEPUMUAIbHBIX CHUCTEM OTCUETa;
MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHMsI BELIECTBA, Ia30BbIC 3aKOHBI, CBS3b
CpeAHel KHHETUYECKOH »HHEepPruu TEeIUIOBOIO JBMXKEHUS MOJIEKY] € aOCOJIIOTHOMN
TeMIepaTypoil, NepBbIi 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsaa, 3akoH KynoHa; mpu 3ToM pas3iuuaTh CIOBECHYHO (DOpPMYIMPOBKY 3aKOHA, €rO
MaTEMaTHYECKOE BBIPAXKEHHUE U yCIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH

OOBACHATE OCHOBHEIE IIPUHIUIIBL HCﬁCTBHH MalluH, HpI/I60pOB N TCXHHYCCKHX
YCTPOfICTB; pas3jinuaTth yCJIOBHA UX 0€30IaCHOr0 NCHOJIL30BAHUS B HOBCCI[HCBHOﬁ KHU3HHU

10.9

BBIMONMHATE 9KCHEPUMEHTHI TI0 MCCIIEAOBAHUIO (DM3WYECKUX SIBICHUH U IPOIECCOB C
WCTIOJB30BAHUEM TIPSMBIX W KOCBEHHBIX M3MEPEHHU; IMPH 3TOM (OPMYIHPOBATH
npobieMy (3aJady) U THUIOTE3y y4eOHOro HKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEATI0KEHHOT0 000pyI0BaHHS, IIPOBOIUTH OIBIT U ()OPMYIUPOBATH BBHIBOIBI

10.10

OcymiecTBIATh TpsIMbIE W KOCBEHHBIE W3MEPEHUS (U3NYECKUX BEIUYMH; MPH 3TOM
BBIOMPATH ONTUMANIBHBIN CITOCOO M3MEPEHUS ¥ UCTIOIb30BaTh N3BECTHBIE METOBI OIICHKU
IIOIPEIHOCTEN U3MEPEHUN

10.11

10.12

10.13

10.14

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKMMH BEIMYMHAMM C MCIIOJIb30BAaHHEM
NPSIMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIHTATHI
MOJIyYEHHOUM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUJIE TaOIMIl U rpapuKOB, I€NaTh
BBIBOJIBI 110 pPE3YyJIbTaTaM UCCIIEIOBaHUS

CoOnronate mpaBuia 0€30MaCHOTO TpyZAa MPH HPOBEIEHUHM HCCIEIOBAaHUNA B PaMKax
y4eOHOr0 3KCIIEpUMEHTA, y4eOHO-UCCIIEN0BATENbCKON M MPOEKTHOM AESITEIbHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U JIaOOPaTOPHOro 000PYAOBAHUS

Pemarp pacuérHble 3amauM Cc SBHO 3aJaHHON (DU3MUECKON MOJENbI0, HCIONb3Ys
¢u3nueckre 3aKOHBI W TMPUHIUIBI; Ha OCHOBE aHallM3a YCJIOBUS 33Jaud BBHIOMPATh
(bU3MYECKYIO MOJIENb, BBIACIATh (pU3MUecKre BETUYUHBI U POPMYIIbl, HEOOXOIUMBIE AJIs
e pemIeHus, TMPOBOJUTH PACUYETHl M OICHUBATH PEALHOCTH IMOJIYUEHHOTO 3HAYCHUS
(hU3UIECKON BETMYUHBI

Pemrate kauecTBEHHBIE 3aJa4M: BBICTpanBaTh JIOTUYCCKH HCIIPOTHUBOPCUMUBYIO LICIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOf/'I Ha U3Y4YCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (bI/I3I/IHCCKI/IC SABJICHUA

10.15

Hcnonb3oBath mpu pemieHUH Yy4eOHBIX 3ajad COBPEMEHHble HMH(OpPMAaIOHHBIE
TEXHOJIOTUH JJIs IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIH U IIPECTABICHUS yUeOHOM
U HayyHO-NOMYJSPHOM uHpOpMalMK, MOJYyYEeHHOH U3 pa3IUYHbIX HCTOYHHKOB;
KPUTHYECKH aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIUIO

10.16

10.17

[IpuBouTE MpUMEPHI BKJIaZa POCCUICKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHM

Wcmnonb3oBarts TCOPCTUUCCKHUC 3HAHUA 110 (I)I/ISI/IKG B HOBCC,Z[HCBHOﬁ KU3HU 1A
obOecrieueHrss 0€30MacCHOCTH TMpU  OOpamieHuHM ¢ TpUOOpaMH ¥ TEXHUYCCKUMH
yCTpOMCTBaMH, Ui COXpPAHEHHsI 3/0pPOBbS U COONIONCHHS HOPM DKOJOTUYECKOTO
MOBE/ICHUS B OKPYKaIOIIEH cpeie

10.18

PaGorars B Tpymme ¢ BBITOJHEHHWEM pPa3IHMYHBIX COIUAIBHBIX PpOJIeH, TIAHHPOBATH
paboTy rpyYIIIIbI, pallMOHAIEHO PACTIPEACTISATH 00SI3aHHOCTH U INTAHUPOBATH JESATEIILHOCTD




Kon
NpoBepPsSIEMOro
pe3yJbTara

B HECTaHJAPTHBIX CUTYyallUsIX, aJICKBATHO OLEHMBATh BKJIAJl KaXJOT0 M3 YYaCTHUKOB
TPYyMIbl B pelICHHE paccMaTpruBaeMoil mpoOaemMbl

11 KJIACC

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeaHero oo0uero 00pa3oBaHus

11.1

JIeMOHCTpHPOBATH HA MIPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHHH COBPEMEHHOMN
Hay4YHOW KapTUHbl MHUpAa, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B
IIPAKTUYECKON NEATEIBbHOCTH JIIOJIEH, LEIOCTHOCTh U €IMHCTBO (PU3MUECKOW KapTUHBI
Mupa

11.2

YYHUTHIBaTh TPAHMIBI MPUMEHCHHS HW3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIH
ANEKTPUYCCKUH 3apsl, sIAepHAas MOJCIIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sipa MpH
penreHnn (pU3MYECKUX 3a1a4

11.3

11.4

PacriosnaBath (usndeckue sBieHHs (MPOIECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOW (DM3MKH: SJIEKTPHUYECKAsk MPOBOJUMOCTH, TEILJIOBOE,
CBETOBOE, XHMMHYECKOE, MAarHHUTHOE JeHCTBHS TOKAa, B3aUMOJCWCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsS WHAYKIHS, ACHCTBHE MAarHUTHOTO TOJIS HAa MPOBOJHHUK C TOKOM U
TBIDKYIIUICS  3apsii, SJIEKTPOMAarHWTHBIE KOJeOaHWsS W BOJIHBL, TIPSMOJHHEHHOE
pacrpocTpaHeHHe CBeTa, OTpaKeHHe, NperoMiieHue, HHTepdepeHuus, Audpaxkius u
NoJIIpU3aLusl CBeTa, JUCIepcus cBeTa, (QoToanekTpuueckuil 3pdext (poTorddexr),
CBETOBOE JIaBJIECHHE, BO3HHUKHOBEHHE JIMHEHUYaTOro CHEKTpa aroMa BOAOPOAA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb

OnuceiBaTh U3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPHUECKUE, MATHUTHBIC, ONITHYCCKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX Cpel) M JJIEKTPOMATHUTHBIC SIBICHUS
(mporiecchl), UCTONB3Ys (PU3MUECKHE BEIMYMHBL: DIIEKTPUUYECKUI 3apsii, CHila TOKa,
ANEKTPUYECKOE HAMPSHKEHUE, AIEKTPUIECKOE COMPOTUBIEHHUE, Pa3HOCTh MOTCHIIHAJIOB,
O/IC, pabora TOKa, WHAYKIMS MarHUTHOrO Tofs, cuia Awmmepa, cuna JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHUS JJICKTPHUSCKOTO U MArHUTHOTO TOJICH, MEepuoa u
JacToTa KoyieOaHWH B KoJIeOATeTbHOM KOHTYpE, 3apsjl M CHJa TOKa B IpoIecce
TApMOHHYECKHX JJICKTPOMArHUTHBIX KOJICOaHM, JOKYCHOE PACCTOSIHHE M ONTHYCCKAsS
CWJIa JTIMH3bI; TIPH OITUCAHUH TPABHILHO TPAKTOBATh (U3HUECKUN CMBICIT UCITOJIb3YEMBIX
BEJIMYMH, UX O00O3HAUEHUs M CIUHHIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIUYUHY C APYTUMHU BETMUYUHAMU

11.5

OnuceiBaTh W3Y4YEHHbIE KBAHTOBBIE SIBJICHHS W IPOLECCHI, UCIONB3YS (U3HUECKUe
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, SHEPIUs
U UMITYJIbC (POTOHA, IEPUOJ NOTYPACIaa, SHEPTHUs CBA3H ATOMHBIX sIJIEp; IPU ONUCaHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUIN CMBICIT HCIIOJIb3YEMbIX BETMYUH, UX 0003HAUCHUS U
CIMHUIIBI; YKa3bIBaThb (DOPMYIIBI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIUYHUHY C
JAPYTUMH BEJTMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3NUECKOM BETMUNHBI




11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE MPOLECCH U SBICHHS, UCIONb3Ys (PU3NUECKUE 3aKOHBI U
NpUHLUIBL: 3aKOH OMa, 3aKOHBI IOCJIENI0BATEIBHOIO W MapajuIeJIbHOTO COEIMHEHUs
MIPOBOJIHUKOB, 3aKOH /[koyns — JleHna, 3aKOH 3J€KTPOMarHUTHOW MHAYKIMH, 3aKOH
MPSMOJIMHEHOTO  paclpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXKEHHMS CBETa, 3aKOHBI
MpesIOMIIEHUsI CBeTa, ypaBHeHHe OifHITelHa a1 ¢dotorddekra, 3aKOH COXpaHEHUS
SHEPruM, 3aKOH COXPAHEHMsI HMMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsia,
3aKOH COXPaHEHMs MacCOBOI'0 YHCIa, TOCTYNAThl bopa, 3aK0oH paioaKTUBHOIO pacnania;
IpU STOM pa3IMyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTh4ecKoe
BBIpQ)KEHHUE U yCIOBHUS (TPAHULBL, 00JIACTH ) TPUMEHUMOCTH

OmnpenensaTh HaNpaBiIeHUE BEKTOPAa MHIYKIIMM MarHUTHOTO I10JIs IPOBOJAHUKA C TOKOM,
cuibl AMriepa u cuiisl JlopeHna

CTpOI/ITL " OIINCBIBATh I/1306pa)KCHI/Ie, CO31aBacMOC IIJIOCKHUM 3CPKaAJIOM, TOHKOM JIMH30H

11.9

BrimmonaaTts OKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUA U mponeccoB €
UCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHHH; MpU 3TOM (POpMYIUPOBATH
npobiieMy (3a7ady) W THIIOTE3y Y4eOHOrO SKCIEPHMEHTa, COOMpATh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, POBOJANUTE OIBIT M (POPMYTUPOBATH BEIBOIBI

11.10

11.11

11.12

11.13

11.14

Ocy1mecTBiATh NpsIMble M KOCBEHHBbIE M3MEpEHHUs (U3NYECKUX BEJIWYMH; MPU 3TOM
BBIOMPATH ONTUMANIBHBIN CITOCOO M3MEPEHHS ¥ UCTIOJIb30BaTh N3BECTHBIE METOBI OIICHKU
MIOTPEMIHOCTEN NU3MEPEHUIN

HccnenoBaTh 3aBUCUMOCTH  (DM3WYECKMX BEIMYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEeHUH; MpH H3TOM KOHCTPYHUpPOBAaTh YCTAaHOBKY, (DUKCHPOBATH pE3yJIbTATHI
MOJIYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUJIE TaOIMIl U rpapuKOB, I€NaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHUS

CoOmronate mpaBuia 0€30MAaCHOTO TpyZAa MPH HPOBEIEHUHM HCCIEIOBAaHUNA B PaMKax
y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIeI0BaTeIbCKOW U MPOEKTHOU JAEATENIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTopHOro 000pyIOBAHUS

Pemate pacu€rHple 3amaud ¢ SBHO 3aJaHHOW (PU3WYECKOW MOMCNBbIO, HCIOJIb3YS
(¢u3nuecKkre 3aKOHBI W TPHUHIUIBI; Ha OCHOBE aHAllM3a YCJIOBUS 3aJaud BHIOMPATH
(U3MYECKYIO MOJIENb, BBIICNATh (PU3MUECKHe BETUYUHBI B (POPMYITBI, HEOOXOIUMBIE IS
e€ peleHus, MPOBOJUTh Pacu€Tbl M OLEHUBATh PEATbHOCTb MOJYYEHHOTO 3HAYEHUS
(bu3MUECKOI BETUIHHBI

Pemate kadecTBEHHEIC 3aaa4yu: BBICTPAMBATL JIOTUYCCKHU HEIIPOTHBOPCUYHMBYIO LCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha U3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (I)I/I3I/ILICCKI/IC SABJICHUSA

11.15

Hcnonp3oBath mpu pemieHUH Yy4eOHBIX 3ajad COBPEMEHHble HMH(OpPMAIOHHBIE
TEXHOJIOTUH JJIs IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIH U IIPECTABICHUS yUeOHOM
U HAy4YHO-NOMYJSIpHOM HHQOpManuy, NOJYy4YEeHHOW U3 pa3IMYHBIX HMCTOYHUKOB;
KPUTHYECKH aHAJIN3UPOBATh MOJIy4aeMyl0 HHPOPMALIUIO

11.16

OOBSCHATh MPUHIUIBI JACUCTBUS MAIIMH, OPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCI0BHs UX OE30MAaCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU

11.17

[TpuBOANTH MPUMEPHI BKJIAa POCCUICKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TIIPOLIECCOB OKPYKAIOLIET0O MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTUH




Hcnonb30BaTh TeOpeTHUECKHME 3HAHUS 1O (HU3UKE B TOBCEAHCBHOW JKH3HH JUIS
obOecrieueHrss 0€30MaCHOCTH MpU OOpamieHuH ¢ TpuOOpaMd M TEXHUYECKHUMHU

118 YCTpOMCTBaMH, Ui COXpPaHEHHsI 3/0POBbS U COONIIOJCHUS HOPM DKOJIOTUYECKOTO
IOBEJICHUS B OKPYXKAIOLIEH cpene
PaGorars B TpymIe ¢ BBITOJHEHWEM pPa3MYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH
11.19 paboTy rpyIIIIbI, pAMOHAEHO PACIIPEACIATH 00S3aHHOCTH U IJIAHUPOBATH JEATEIILHOCTD

B HECTaHJAPTHBIX CUTYallMsIX, aJeKBAaTHO OLIEHWBATh BKIJIAJ Ka)KJOTO M3 Y4aCTHUKOB
IPYyMIbL B peLICHHE paccMaTpUBaeMoil mpoOIemMbl




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Ko
Kon a
MpPOBEPsIEMOro IIpoBepsieMble 3JIeMEHTHI CO/IEPKAHUSA
pa3aena
3JeMeHTa
®U3NKA 1 METO/Ibl HAYYHOI'O IIO3HAHU A
®dusnka — Hayka o mpuponae. HayuHble MeTOIbI TMO3HAHUS OKPY)KAIOLIETO
1.1 mupa. Ponp sKcrepuMeHTa W TEOpUM B TIPOLIECCE TO3HAHUS MPUPOIBI.
| DKCcIepuMeHT B (hU3HKe

MopenupoBanue (HU3NYECKUX SBICHUH M IporeccoB. HaydHble TMIIOTE3BI.
12 @dusnyeckne 3aKOHBI M TEOpHUU. [paHMIBI TPUMEHHUMOCTH (H3MUYECKUX

2 MEXAHHWKA

3akoHOB. [IpuHnun coorBercTBUs. Ponb m Mecto (u3uku B GOPMHPOBAHUHU
COBPEMEHHOM Hay4HO! KapTUHBI MUPA, B IPAKTUYECKOMN JESATEIBHOCTH JIFOAEH

##HPart#KMTHEMATUKA

2.1.1

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOI'O JIBHXKCHHUS.
Cucrema otcuéra. Tpaekropus

[Tepemenienue, ckOpocTh (CpemHssl CKOPOCTh, MIHOBEHHAs CKOPOCTH) H

2.1.2 YCKOPEHHE MaTepUaibHON TOUKH, UX MPOEKLIHUU HA OCU CUCTEMbI KOOPAUHAT.
Ciio)xeHue nepeMenieHui U CI0KeHUEe CKOPOCTen
PaBHOMEpHOE M pPaBHOYCKOPCHHOE NPSIMOJIMHEHHOE ABIKEHUE. | 'paduku
2.1.3 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M IEpEeMEILeHUs
MarepuaibHON TOYKUA OT BPEMEHHU
21 2.14 CBoOoaHoe nagenue. Y cKopeHue cBOOOHOTO MaIeHUs
KpuBonuneiinoe nBuxeHue. PaBHOMEpHOE ABMKEHUE MATEPUATBHONW TOUKH
2.1.5 10 OKPYXXKHOCTHU. YTJIOBAsi CKOPOCTh, JIMHENHAs CKOpOCTh. [lepron u yacrora.
LlenTpocTpeMUTENBHOE YCKOPEHHUE
1.6 TexHuueckue yCTpOWCTBA: CHUAOMETDP, IBUKEHHE CHApSIOB, LCIHBIE WU
o pEMEHHBIC TIepeIaun
[IpakTnueckue padboTel. M3mMepenue MraHoBeHHOW ckopocTu. MccnenoBanue
COOTHOIIICHUSI MEXKJYy MYTSIMHU, IPONAEHHBIMUA TEJIOM 3a MOCIEA0BATEIbHbBIC
2.1.7 paBHbIE MPOMEXKYTKM BpPEMEHUM TIPU PABHOYCKOPEHHOM JIBUKEHHH C
HavyaJlbHOUW CKOPOCTBIO, paBHOW HYIIO. VI3yueHne qBHUKEHN NIapHuKa B BA3KON
KUIKOCTH. M3ydenne nBKeHUs Tenna, OpOIIeHHOTO TOPU30HTATHHO
JINHAMUKA
291 IIpununun  ortHocutensHOocTH  [ammnes.  Ilepselii  3akoH  HbroToHa.
o NHepuuanbHbie CHCTEMBI OTCUETA
29 2.2.2 Macca tena. Cuna. [IpuHIMI Cynepno3uIiuy CUil
' 223 Bropoii 3akoH HproToOHa 1111 MaTepuanbHONM TOYKH B MHEPLUMAIBHOW CUCTEME
o orcuéra (MCO). Tpetuii 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK
oy 3akon BcemupHoro TsaroteHus. Cwma Tsokectu. IlepBas kocMuueckas

cKopocTh. Bec Tena
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Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIbKEHUS U CUJIa TPEHUS TTOKOSI.

2.2.6 Koaddunment Ttpenus. Cuna CONpOTHBICHHUS TIPU JBIDKEHUU Tella B
JKHJIKOCTH UJIU ra3e
2.2.77 [TocTymarenbHOE U BpaliaTesIbHOE JBMYKEHHE a0COIOTHO TBEPOTO Tela
)98 MoMeHT cuiibl OTHOCUTEIBHO OcH Bpamienus. [lmedo cuibl. YcioBus
o paBHOBecust TBEp0ro Tesa B UCO
229 TexHuueckue yCTpPOMCTBA: MOAIIMIHUKH, JBUKEHHUE HCKYCCTBEHHBIX
o CITyTHUKOB
[Ipaktnueckue paboTel. M3ydeHue IBWKEHHS Opycka 110 HaKJIOHHOM
IUIOCKOCTH MOJ, IEHCTBUEM HECKOJIBLKUX cril. McciienoBaHme 3aBUCHMOCTH CHIT
2.2.10 YOPYrOCTH, BO3HUKAKOIIKMX B JIeHOpMUpPYEMOH TIPY)KHHE W PE3WHOBOM
oOpasiie, OT BeIMYuHbI uX nedopmanuu. MccienoBanue ycioBuil paBHOBECHUS
TBEPIOTO TEJA, UMEIOIIETO OCh BPAILICHUS
3AKOHbBI COXPAHEHHMA B MEXAHHKE
231 NMnynsc MarepuanbHOM TOYKHM, CUCTEMBI MAaTEPUAIBHBIX TOYEK. MMITyibe
o CHJIBI M H3MEHEHHE UMITYJIbCa Teja
2.3.2 3akoH coxpaHenus umiynbca B MCO. PeakTuBHOE nBUXKEHUE
2.3.3 PaGora crtsl
234 MoIHOCTh CHIIBI
235 Kunernueckass sHepruss MaTepHalbHONM TOYKHM. TeopeMa O KHMHETHYECKON
o SHEPIUU
IloTennmanpHast SHEPIHUS. IloTennmanbHast SHEPTUS YIIPyTO
23 2.3.6 nedopMuUpoBaHHOW TIpyxkuHbl. [loTeHUManbHas »HEpPrus Tena BOJIM3H
MMOBEPXHOCTU 3eMITH
IloTeHuuanbHbBIC u HEIOTCHIUAIbHBIC CHIIBL. CBs3b paboThI
2.3.7 HEMOTEHIUATbHBIX CHJI C ©3MEHEHUEM MEXaHMUYECKOW YHEPTUU CUCTEMBI TEJl.
3aK0OH COXpaHEHHUsI MEXaHUYECKON IHEPTUU
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue ycTpoMCTBa: IBHKEHHE PAKET, BOJOMET, KONEpP, NMPYKUHHBIA
IMUCTOJIET
[IpakTuueckue paboThl. M3yueHue CBS3M CKOpOCTEH Tel MpU HEYNPyrom
2.3.10 ynape. UccnenoBanue cBsi3u paOOTHl CHIBI ¢ M3MEHEHHEM MEXaHHUYeCKON
SHEPTHH Tella
3 MOJIEKVYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUU
OCHOBHBIE TIOJIOKEHUSA MOJIEKYJISIPHO-KMHETUYECKON Teopuu. bpoyHoBCcKoe
3.1.1 neuxkenne. [uddysusa. Xapaktep IBMKEHUS W B3aMMOJCHCTBHUS YaCTHIL
3.1 BeEllleCTBA
312 Mopenu CTpoeHHsI Ta30B, )XUIAKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOWCTB
o BCIIESCTBA HA OCHOBE ATUX MOJCICH
3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosanas ABoraapo




3.2

3.3

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana temneparyp

3.14
Henscns
315 Mogens  upeanbHoro ra3za. OCHOBHOE  YpaBHEHHE  MOJIEKYJISPHO-
o KHHETHYECKOU TEOPHH UICATHHOTO Ta3a
316 AGcontoTHas TemIiieparypa Kak Mepa cpelHeld KHHETHYeCKOW SHepruu
o TEIJIOBOTO ABMKeHUA yactull ra3a. [llkana remneparyp Kenbuna
3.1.7 Vpasuenue Knaneiipona — Menneneena. 3akon JlaibToHa
318 l'azoBble 3akonbl. M3ompouecchl B HACATLHOM Ta3e C IOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: H30TEpMa, H30X0pa, n300apa
3.1.9 TexHu4eckue ycTpocTBa: TEpMOMETpP, OapoMeTp
[Ipaktuyeckue paboTsl. M3MepeHne macchl BO3lyXa B KIACCHOH KOMHATE.
3.1.10 HccnenoBanue 3aBUCHMOCTH MEX]y apaMeTpPaMU COCTOSIHUSI Pa3peXEHHOIO

rasa

OCHOBbI TEPMOJIMHAMUMKN

TepmoauHaMuueckass cuctemMa. BHYTpeHHsIs 3HeEprus TEPMOIMHAMHYECKOU

3:2.1 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUs
390 KonwdgecTtBo Ttemnotrel u pabora. BHYTpeHHSsT JHEpPrusi OJHOATOMHOIO
o UJICATbHOTO ra3a
Bunbl  Temsonepenauu:  TEIUIONPOBOAHOCTh, KOHBEKLUSA, H3JIy4CHHE.
323 TennoéMkocTh Tea. Y IelIbHas TEINIOEMKOCTD BellecTBa. PacuéT koinndyecTBa
TEIUIOTHI IIPH TEIUIONEepeaayue
324 [lepBbiii  3axkoH  TepmonuHamuku. [IpuMeHeHue  mepBoro  3akoHa
o TEPMOJUHAMUKH K H30mpolieccaM. [ 'padudeckas nuTeprnpeTaus paboTsl ra3a
TenmoBble  MamuHbl.  [IpUHOMOBI  [EUCTBHS  TEIUIOBBIX  MAIIHH.
3.2.5 [IpeoOpazoBanus 3HEpruu B TEIUIOBBIX MammHaX. Kosdduiuent monesnoro
nevictBus (nanee — KI1J[) TeroBoit mammnel. [{ukn Kapuo u ero KIT/]
396 Bropoii 3akoH TepmoauHamuku. HeoOpaTumMocTh MpolLeccOoB B MPUPOJE.
o TenoBele ABUTAaTENN. DKOJOTHYECKUE MPOOIEMBI TEINIOIHEPTETUKHI
397 TexHuyeckue ycTpoOWCTBA: JBUTATENhb BHYTPEHHErO CropaHus, OBITOBOM
o XOJIOUIIbHHUK, KOHIHUIIHOHED
3.2.8 [IpakTuueckue padboTsl. I3Mepenue yneabHON TEMI0EMKOCTH

ATPET'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpa3oBanue u KoHaeHcalus. Micnapenne u kunenue. Y qenpHast TerioTa

3:3.1 napooOpa3oBaHus. 3aBHCHMOCTE TEMITEPATyPhl KUTICHUS OT JIABJICHUS
332 AOGCOMI0THAs M OTHOCHUTENbHAS BIAXKHOCTh BO3yxa. HachleHHbIi ap
333 Tsépnoe teno. Kpucrammuyeckre u amopdHbie Tena. AHU30TPOIUS CBOHCTB
o KkpuctamioB. XKuakue kpuctamisl. CoBpeMeHHbIE MaTepUalIb

334 [InaBnenue u KpucTaum3anus. Y aeibHas TermioTa riasiaeHus. CyomuManms
3.3.5 YpaBHEeHHE TEMIOBOTO OamaHca

TexHuueckue yCTpOWCTBA: THUTPOMETP H  TCHUXPOMETP, KAIOPUMETP,
3.3.6 TEXHOJIOTUM TIOJY4YEHUs COBPEMEHHBIX MaTepHAIOB, B TOM YHCIE

HaHOMAaTCpHaJIOB, © HAHOTCXHOJIOTUHU




3.3.7

[IpakTruyeckue paboTel. M3mMepeHne BIa)KHOCTH BO31yXa

4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
4.1.1 OnexTpuszanus Tei. DIEeKTpUUecKuil 3apsa. JlBa BU1a 3JEKTPUUECKUX 3apsii0B
4.1.2 [IpoBOHUKH, TUAIEKTPUKHU U TTOTYIIPOBOJIHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTo 3apsiaa
414 B3aumoneiictBue 3apsnoB. 3akod Kynona
415 Onexrpuueckoe nose. Hanpspk€HHOCTH 3nexkTpuueckoro mnoss. IIpuHiun
o cynepro3uiuu. JIMHuu HanpsKEHHOCTH JIEKTPUUYECKOTO OISt
4.1 4.1.6 Pabota cwi anexktpocrarudeckoro noJist. [Torenuan. Pa3HocTs moTeHIIMAIOB
417 [IpoBOIHMKKM ¥ JAMAIEKTPUKH B TOCTOSHHOM 3JEKTPUYECKOM  IOJIE.
o JIMoJIeKTpUIEeCcKas MPOHUIAEMOCTh
418 OnexTpoéMkocTh. KonaeHcaTtop. DneKTpoEMKOCTh IJIOCKOTO0 KOHAEHCATOpa.
o DHeprus 3apsHKEHHOr0 KOHIEHCaTOpa
TexHuyeckue ycTpOHCTBA: ANEKTPOCKOM, SJIEKTPOMETP, INMEKTPOCTATUUYECKAs
4.1.9 3aluTa, 3a3eMJICHUE AJIEKTPONPUOOpPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [IpakTuueckue pabotsl. U3mMepenne 31eKTpoEMKOCTH KOHIEHCATOPa
IIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
491 VYcnoBus CyliecTBOBaHHS MOCTOSHHOTO AJIEKTPUYECKOro Toka. VcTouHuKU
o toka. Cuia Toka. [ToCTOSIHHBIN TOK
4.2.2 Hamnpspxenune. 3akon Oma i1 ygacTka 1enu
4223 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y IENIbHOE COMPOTUBIICHUE BEILIECTBA
424 [TocnenoBarenvHOE, MapayieIbHOE, CMEIIAHHOE COSTUHEHUE TPOBOTHUKOB
4.2.5 Pabota snexrpuueckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MONIHOCTD PTEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (namee — DJIC) U BHYTpEeHHEE CONMPOTUBIICHHE
4.2.7 MCTOYHUKA TOKa. 3akoH OMa 7Sl MOJHOM (3aMKHYTOMN) SIEKTPUUYECKON IIeTH.
47 Kopotkoe 3ambikanne
4738 DONEeKTpoHHasi  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
o COMPOTHUBIIEHUS METAJUIOB OT TeMmepaTrypbl. CBEpXIIPOBOIUMOCTh
4.2.9 DnexTpuueckuil TOK B Bakyyme. CBOICTBA 3J1€KTPOHHBIX ITyYKOB
4210 [TonynpoBoiHUKHU. CobcTBeHHas u MpUMecHas MPOBOIUMOCTD
o MoJIynmpoBoIHUKOB. CBOMCTBA p-n nepexoxaa. [lomynpoBoIHUKOBEIE TPUOOPHI
4211 DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLIMALIMS.
o DneKkTposu3
4912 DJIEKTpUYECKUH TOK B razax. CamMOCTOSITETbHBIA M HECAMOCTOSITEIbHBIN
o paspsn. Pasnuunbie THIBI CaMOCTOSITENIBHOTO paspsiaa. Momaus. [Tnazma
4213 TexHuueckue ycTpoucTBa: aMIepMeTp, BOJIbTMETP, PEOCTAT, UCTOUHUKH TOKA,

QJICKTPOHArpCBaTCIbHBIC HpI/I60pLI, SJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI,




TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JUOJ, TEPMHUCTOPBl H
(hOTOPE3UCTOPHI, OTYIPOBOJHUKOBBIN U0/, TaTbBaHUKA

[IpakTryeckue paboThl. M3yueHne cMEIaHHOTO COSIMHEHHSI PE3UCTOPOB.
4.2.14 N3mepenne OJIC ucTOYHMKA TOKAa M €ro BHYTPEHHEIO CONPOTHBIIECHMSL.
HaGumronenue amekrposnusa

11 KJIACC
Kon Kon
paszena NpoBePsSIeMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3JIeMeHTa
4 OJIEKTPOAMHAMUKA
MATHUTHOE ITIOJIE. 9JIEKTPOMAI'HUTHAA NHAYKLA
43.1 [TocrossHHBIE MarHUTHI. B3auMoelicTBruE MOCTOSSHHBIX MArHUTOB
MaruutHoe none. Bekrop MarHUTHONW MHAYKIMH. [IpUHIMI CyNEpIO3UIINU.
432 JIuHuM MarHuTHOM MHAYKUMU. KapTuHa NMHUI MarHUTHOM MHIYKIMU TOJIS
MOCTOSIHHBIX MarHUTOB
MaruuTHOE TOJIE MPOBOJHHMKA C TOKOM. KapThHa JMHUK MOJA JJIMHHOIO
433 MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLIEBOTO MPOBOIHHKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzanmoaeiicTBiue mpoBOIHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
435 Cuna Jlopenua, e€ Molynb U HampaBjieHue. J{BuKeHUe 3apsyKeHHON YaCTHUIIbI
B OJIHOPOJAHOM MarHuTHOM mose. Pabora cuiel Jlopenna
4.3.6 SIBieHue ANEeKTPOMarHuTHOM MHIYKIIMH
43 4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
4.3.8 O/1C nHayKIMU. 3aKOH NIEKTPOMArHuTHONW nHAyKuMK Papanes
439 Buxpesoe snextpuueckoe none. 3{C UHIYKIUY B IPOBOIHUKE, ABHKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM TI0JIe
4.3.10 [IpaBuno Jlenna
4.3.11 WNunykrusHocTh. SIBnenue camonnaykuuu. I1C caMOMHAYKIIMU
4.3.12 OHeprus MarHUTHOTO TOJIS KaTYHIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE T0JIe
4314 TexHuueckue yCTpPOMCTBA: TIOCTOSHHBIE MATHUTBHI, AJIEKTPOMATHUTHI,
3JEKTPOJIBUTaTENb, YCKOPUTEHU 3JIEMEHTAPHBIX YACTULl, UHAYKIITMOHHAS TI€Yb
[IpakTnueckue paboThl. M3yueHHe MarHUTHOTO TOJS KATYIIKH C TOKOM.
4.3.15 UccnepoBanue [eWCTBUS MOCTOSSHHOTO MAarHUTa Ha pPaMKy C TOKOM.
UccnepoBanue siBIeHUs 31€KTPOMArHUTHOM UHIYKIIUU
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A
5.1 511 KoneGarenpuas  cucrema. CpoOomdble  KoneOaHus. ['apMOHMUYECKHE

konebanus. Ilepuon, yacrora, amriuryna u ¢asza konedaHui
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IIpyxuHHBINA MasTHUK. MaTeMaTU4ECKUI MasSTHUK

ypaBHeHI/IC TapMOHHUYCCKHUX konebannii. Knnemarnueckoe u JUHAMHUYCCKOC

313 OIKCaHKe KOJIEOATETBHOTO IBUKCHUSI
IIpeBpartiieHre 3HEpPruy Npu rapMOHUYECKUX KojeOaHUsAX. CBsI3b aMILTUTY/1bI
5.14 KOJIeOaHUH MCXOHOW BEIMYMHBI C aMIUTMTYJaMHU KOJeOaHU €€ CKOPOCTH U
YCKOPEHHUS
Konebarenbubiii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJeOaHUS B
5.1.5 UJeaIbHOM KOJIeOATeIbHOM KOHTYpe. AHAIOTHS MEXKIYy MEXaHUYECKHUMH U
JIEKTPOMarHuTHbBIMU KonebanusaMu. @opmysna TomcoHa
5.1.6 3aKOH COXpaHEHUs SHEPTUU B UJI€ATTLHOM K0J1e0aTeTbHOM KOHTYpE
517 BeiHyx1eHHble MexaHndeckue koseOaHus. Pe3onaHc. Pe3oHaHCcHas KpuBas.
o BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJICOaHus.
5.1.8 [lepemennsblit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOUIHOCTh NEPEMEHHOr0 TOKAa. AMIUIMTYAHOE M JIeHCTBYOIlEee 3HAaueHUE
o CHJIBI TOKA M HATIPSDKEHHS
Tpancdopmarop. [IpousBoactBo, nepeaaya U NOTpPeOIEHUE SIEKTPUUECKOM
5.1.10 SHEPTUU. DKOJIOTHYECKUE PUCKU MTPU TPOU3BOACTBE JIEKTPUUECKOU SHEPIHUH.
KynbTypa ncnoiab30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM JKU3HU
5111 TexHunueckue ycTpoicTBa: ceiicMorpad, 3JIEKTpUYECKUH 3BOHOK, JIMHUU
o 3JIEKTpOIIEpEnay
IIpaktnyeckue pabotel. MccnenoBaHue 3aBUCMMOCTH IEpPHOJAA MallbIX
5110 Koje0aHuil rpy3a Ha HUTHU OT JUIMHBI HUTU M Maccel rpysa. MccnenoBanue
o MIEPEMEHHOT0 TOKA B IIEMH U3 MTOCIEA0BATEIbHO COETUHEHHBIX KOHEHCATOPA,
KaTyIIKH U pe3ucTopa
MEXAHUWYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI
591 MexaHuueckue BOJIHBI, YcioBusa pacrpoctpaHenus. Ilepuon. CxopocTh
o pacnpoCcTpaHEeHUs U JUIMHA BOJIHBL. [lonepeunblie U Mpoa0IbHBIE BOIHBI
52.2 HNutepdepentius u qudpakimss MEXaHUUYECKUX BOJTH
523 3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicora ToHa. TemOp 3Byka
DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIy4€HHUS 3JIEKTPOMArHUTHBIX BOJIH.
524 B3anmMHuas opueHtanus BekTOpoB E, B M U B 3JIEKTpOMarHMTHOW BOJIHE B
BaKyyMe
CBolicTBa  JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXX€HHE,  IPEIOMIICHHE,
5.2.5 nongpuzauus, nudpakuus, uHreppepenurs. CKOpocTh 3JE€KTPOMarHUTHBIX
BOJIH
596 [lIxana >7€KTPOMarHUTHBIX BOJIH. [IpuMEHEHNE AJIEKTPOMArHUTHBIX BOJH B
o TEXHHKE U OBITY
597 [TpuHIMIBI paguoCBA3HU U TeleBUeHUS. Pannonokanus. DNeKTpoMarHuTHOE
o 3arpsi3HEHHUE OKPYXKAIOIIEH CPe/IbI
TexHuueckue ycTpoicTBa: My3bIKaJIbHblE WHCTPYMEHTHI, YJIbTPa3BYKOBas
5.2.8 JMarHOCTHKA B TEXHUKE U MEQULHMHE, pajap, paIvuONPUEMHUK, TEIEBU30D,

aHTeHHa, Teneon, CBY-neun




OIITUKA

5.3.1

532

[IpsmonuHeiHOe paciipoCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyd cBera

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHune m3o0pakeHUH B
IUTOCKOM 3epKaJie

533

534

535

[Ipenomienue cBera. 3aKOHBI MIPETOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTellb
IIPEIOMIICHUS

[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yrojl MOJTHOTO BHYTPEHHETO
OTpaKeHUS

Hucniepcust ceera. ClioxkHbIH cocTaB Oenoro ceera. et

53.6

5.3 53.7

5.3.8

CoOuparoiye 1 paccenBarolye JInH3bl. ToHKast InH3a. DOKYCHOE pacCTOsTHUE
U ONITUYECKas cujla TOHKOW MUH3BL. [TocTpoeHne n300pakxeHuil B COOMpParoInx
U pacceuBarolux JuH3ax. Gopmyna TOHKOM JIMH3BL. Y BEJIMUYEHUE, AAaBAEMOE
JIMH30U

Hpenenm MMPUMCHUMOCTH FeOMeTpI/I‘IeCKOﬁ OIITUKH

Wutepdepenmus cBeta. KorepeHTHbIE HCTOYHUKU. YCIIOBHS HaOIIOACHUS
MakCUMyMOB M MHUHUMYMOB B MHTEp(EpEeHLMOHHOW KapTHHE OT JIBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakmus ceera. JudpaknmonHas pemérka. YcloBHE HAOIIOACHUS
TJIAaBHBIX MAaKCUMYMOB TIpH TaJE€HHH MOHOXPOMAaTHYECKOrO CBETa Ha
T(QPaKIUOHHYIO PEHIETKY

5.3.10

5.3.11

HOJ'ISIpI/ISaI_[I/ISI CBC€Ta

TexHuyeckue ycTpoiicTBa: O4YKHM, Jyma, ¢oToanmapar, MHPOSKIMOHHBII
anmapaTr, MHKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, Au(pakiroHHas
pemeéTKa, noJIIpouna

53.12

[Ipaktnyeckne  pabotel.  M3MepeHume  moKaszarenss  MPETOMIICHHUS.
WccnenoBanmne cBoiicTB m300pakeHuil B nuH3ax. HaOmronenuwe aucnepcuu
cBeTa

6.1

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_U:I MMPUMECHUMOCTU KJIaCCUYECKON MEXaHUKH. HOCTy.TIaTI)I TeOoOpUuun
OTHOCUTCIIbHOCTU: HHBAPUAHTHOCTL MOAYJISL CKOPOCTH CBCTAa B BAKYYMC,
MPUHIHUIT OTHOCUTCIIBHOCTHU OUHIITEHHA

6.2

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHH U COKpAIICHHE
JUINHBI

6.3

6.4

DHeprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIBI

CBsI3b MacChI C SHEPTUEH U UMITYJIBCOM CBOOOHOM YaCTHIIbI. DHEPTHUs TOKOS
CcBOOOIHOI YaCTULIBI

KBAHTOBAS ®U3MKA
BJIEMEHTEI KBAHTOBOI OIITUKH

.1
7.1 !

®oronsl. Popmyna Ilnanka cBsizu s3Heprun GoToHa ¢ €ro yacToTou. JHeprus
1 UMIyJIbC pOTOHA

OtkpeiTue u uccnenoBanue dporodddexra. Onpitel A.I'. CroneToBa. 3aKOHbBI
dhoTorddexra




VpaBuenue OiHmTeitHa s doroaddexra.  «KpacHas — rpaHHUIa»

713 dorosdppexra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenena
7.1.5 XUMHYECKOE IEHCTBUE CBETA
716 Texuuueckue ycTpoicTBa: (OTOIEMEHT, (HOTOAATUHMK, COTHEUHAs OaTtapes,
CBETOJUO]L
CTPOEHUE ATOMA
791 Mogpens atroma Tomcona. OnbiTel Pesephopaa mo uccienoBaHUIO CTPOCHUS
o aroma. [lnanerapHas MOJIENb aToMa
[Tocrynatel bopa. U3nydenue u nornomienrue GoTOHOB MPH MEPEXOe aToMa C
7.2.2 OJIHOTO YPOBHSI SHEpruu Ha Apyroil. Buabl cnekrtpoB. Crnexktp ypoBHeN
SHEPruM aToMa BOJ0po/a
7.2 793 Bonnoseie cBoiictBa yactul. Bonubl ne bpoinsa. KopmnyckynsipHo-BoIHOBON
o nyanu3M. Judpakius 31eKTpOHOB Ha KpUCTallIax
794 CroHTaHHOE M BBIHYXJICHHOE H3JIy4CHHE. Y CTPOMCTBO M MPUHIUIT PAOOTHI
o nasepa
795 TexHuuyeckue ycTpoWcTBa: CIEKTpajibHBIM aHaiau3 (CHEKTPOCKOIl), Jiasep,
o KBaHTOBBIN KOMITBIOTEP
7.2.6 [IpakTuueckue padotel. HabmoneHue nuHeRvYaToro cnekTpa
ATOMHOE AP0
7.3.1 MeTo1p1 HAOIOICHUS U PETUCTPAILIUH DJIEMEHTAPHBIX YaCTHUIL
OtkpsiTHe pangnoakTuBHOCTH. ONBITE Pesepdopaa o onpeeneHno cocrtaBa
7.3.2 paavoakTUBHOro u3iydeHus. CpoiicTBa anbda-, Oera-, raMMa-u3aydyeHUs.
BnusiHne pagnoakTHBHOCTH Ha KUBbBIE OPraHU3MBbI
733 OTtkpsiTHe TpoTOoHa W HellTpoHa. HykionHas moxens sigpa ['eiisenOepra —
o HWBanenko. 3apsiz sapa. MaccoBoe 9uciio sapa. M30Torms
734 Anbda-pacnaa. ODJEKTPOHHBIM U TMO3UTPOHHBINA Oera-pacman. [amma-
o M3IIy4eHHE. 3aKOH PaJMOaKTUBHOIO pacnaia
7.3 7.3.5 DHeprusi CBA3U HYKJIOHOB B sizipe. SnepHsie cumbl. [ledexT macchl aapa
7.3.6 SAnepHble peakuuu. JlelieHUe U CUHTE3 SAEP
737 SAnepusiii peaktop. TepmosimepHsiii cunrte3. [IpobmemMbl M TMEPCIEKTHUBBI
o SIIEPHOM PHEPTEeTUKU. DKOJIOTHYECKHE aCIIEKThI IEPHOU SHEPTeTUKU
738 OneMeHTapHbple 4acTulbl. OTkpeiTHE 1O3UTpoHA. DyHIaMeHTaIbHbIE
o B3aUMOJIEUCTBHUS
73.9 TexHuueckue ycTpoicTBa: 103UMETp, Kamepa BunbcoHa, siAepHbI peakTop,
aToMHasi 6oM0a
3.10 [Ipaktnueckue pabotel. MccnenoBanue TpekoB dacTull (MO TOTOBBIM
73 doTorpadpusim)
OJIEMEHTHBI ACTPOOU3UKUA
8 21 Bun 3Bé3nnoro neba. CoszBe3musi, sipkue 3BE3MABI, IJIAHETHI, WX BUIUMOE

IBIDKEHUE




2.2 Conneunas cucrtema. [lnanersl 3eMHON rpynmbl. IlnaHeTel-rUranTbl U UX
' CIyTHUKH, KapJIMKOBbIE TIaHeThl. Maibie Tera CoTHEeYHON CUCTEMBbI
8.3 Comnnue, ¢potocdepa u atmochepa. ConHedHass aKTUBHOCTh
8.4 Hctounuk sHeprun CosiHiia v 3BE311
3BE31pl, MX OCHOBHBIE XapaKTEPUCTHUKU: Macca, CBETUMOCTb, paguyc,
2.5 TEMIEpaTypa, HMX B3aUMOCBA3b. JluarpamMma «CHEKTPaJbHBIM KJlacc —
' CBETUMOCTB». 3BE3/1bI IJIABHOM NOCIIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3]1 TJIaBHOM MOCJIE10BAaTEIbHOCTH
2.6 ###Par###Buyrpennee crpoenue 3BE37. COBpEeMEHHBIC MPEICTABICHUS O
' IIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE3/1. DTallbl )KU3HU 3BE3]
Muneunbiii [lyte — nHama [anaktuka. CrnupanbHasi CTpykTypa ['amakTukw,
8.7 pacnpenenenue 3BE3n, raza u nbuid. llonokenne u aBwxkeHue CoJHIA B
lNanakrtuke. [Tnockas u chepuueckas nmoacuctemMsl ["anakTuku
8.8 Tunel ranakTuk. Paguoranaktuku v kBazapsl. UEpHBIE BIPHI B Spax ralakTUK
Bcenennas. Pacmupenue Beenennoit. 3akon Xa0606mna. Paz0beranue ramakTuk.
8.9 Bospact u paguyc Beenennoil, Teopus bonbiioro B3peiBa. Mojens «ropsueit
Bcenennoi». PennkroBoe usinyyenue
2.10 Macmirabnass  ctpyktypa Bceenennoii. Meraranaktuka. Hepeménusie
' po0GJIeMbI ACTPOHOMUH

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1.Yuebnuk: Pusmuka 10 knacc: yueOHHMK s 00meoOpa3oBaTeNbHBIX YyupexaeHui. ba3oBbii u
npoduneHelii ypoBHu. /I'.S. Mskumes, b.b. byxosues, H.H. Cotuxuii, mox pen. B.M. Hukonaesa,
H.A. ITapdentreBoit. — M.: Ilpocsemienne, 2020.

2.Yyebnuk: ®usuka 11 kmacc: ydyeOHUK 111 oOieoOpa3oBaTenbHBIX yupexaeHuil. ba3oBblil u
npoduneHelid ypoBHU. /I'.5. Mskumes, b.b. byxosues, H.H. Corukuii, nox pea. B.1. Hukonaesa,
H.A. TTapgentreBoil. — M.: [Ipocsemenue, 2020.

3.Coopnuk 3ama4 o ¢pusuke: 10-11 xkmacest / O.U. I'pomruieBa. — M3natenscTBo «OK3amen», 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

10 - 11 KJIACC
https://resh.edu.ru/

https://interneturok.ru/ https://skysmart.ru//

http://schoolcollection  https://urok.apkpro.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/

© % N o

METOAUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

1. JI.A. Kupuk, JI.O. I'engenreiin, FO. 1. luk. @usuka -10. Metonuueckre MmaTepranbl sl yYUTENS.
— M.: HUnekca, 2019.

2. Kupuk JI.A. T'engenmreitn JI.3., uk FO.M. ®@usuka 11 knacc: Meroandeckue Matepuaibl s
yuutens. [lox pen. B.A. Opnosa - M.: Unekca, 2019.

3. ' J1. JIynmoB. OnopHbIe KOHCTIEKTHI U TECTOBBIE 3a7anus 1o ¢usuke. 10 kimace - M.: [Ipocsemenue,
VYuebnas nmureparypa, 2019.

4. T".J1. JIynmioB. OnopHbIe KOHCIIEKTHI M TECTOBBIE 3aanus 1o gusuke. 11 knacc - M.: IIpocBemenue,
VYuebnas nmureparypa, 2019.

5. E.A. Mapon OnopHbie KOHCIIEKTHI U pa3HOypoBHEBHIE 3a1anus. Gusuka. 10 kimace. 11 kimace — CII6:
00O «Buktopus mioc», 2021.

6. E.A. Mapon OnopHble KOHCIIEKTHI M pa3HOypoBHEBbIe 3amanus. Pusuka. 11 xmacc — CI16: OO0
«Buxkropus mitocy, 2021.

UHTEPHET PECYPCBbI:

1) Enunas komnekuus uudpoBbix 00pa3oBaTenbHbIX pecypcoB — http://school-collection.edu.ru
2) Poccuiickuii oOpa3oBarenbHbIid TopTan - http://www.school.edu.ru

3) EcrecTBeHHOHayuHbII 00pa3oBaTeNbHbIN nopran - http://www.en.edu.ru

4) T'azera «®usuka» M3marensckoro moma «IlepBoe cenTsiOps» -  http://fiz.1september.ru
http://festival. I september.ru/

5) Komnexuus «EcrecTBeHHOHaY4HbIE SKCIIEPUMEHTBI»: pu3uka - http://experiment.edu.ru

6) BupryanbHblii MeTOIUUECKUi KabuHeT yuuTens Gu3uku - http:// www.gomulina.orc.ru
7) 3agaun o pusMKe ¢ pemeHusaMu - http://fizzzika.narod.ru
8) 3aouHas ¢uzuko-rexHuyeckas mkona npu MOTU - http:// www.school.mipt.ru

9) KBaHT: HayyHO-NIONYJISAPHBIA (hU3MKO-MaTeMaTHYecKui xkypHai - http://kvant.mccme.ru/
10) ®usuka B anuManusx - _http://physics.nad.ru/physics.htm.
11) Ymdopmep: dusuka - http://priidak.narod.ru/

JOIMOJIHUTEJIBHASA JIMTEPATYPA JJISA YUUTEJIA
®duznka. Meroguueckoe mocodue s yuureneii-npenmetnukoB. Coctasutens: Kapawiosuu C.I1. —
M., 2017. — 157 c.
dusmka B 3a1a4ax U1t nocrynatonmx B By3sl / H. B. Typuuna. — M.: OOO «M3aarensctBo OHUKC:
OO0 «M3narenscTBOo «Mup u ObpazoBanue», 2018.
B.A. Konecuuko @wusuka: Teopus. Metonsl pemeHUs KOHKYpPCHBIX 3aaad. llocoOue s
CTapUIEKJIACCHUKOB M MOCTynaromux B By3bl. — M.: 3n-so HI] DHAC, 2016.
B.b. JIaOkoBckwuit 220 3aaa4 no ¢pusuke ¢ pemeHussMu: kH. s yuammxcs 10-11 xi. oOmieo6pasosar.
Yupexaenuii. — M.: [Ipoceemenue, 2017.
N.M. T'ensdrar, JI.O. I'engenmreitn, K.A. Kupuk. 1001 3amaua mo ¢pusuke ¢ oTBeTaMH, yKa3aHUSIMH,
pemeHusaMu. — M.: Unekca, 2019.
H. ITapdentreBa, M. ®omuna — Pemenue 3anau o ¢usuke 1, 2 u., M. Mup 2018.
Tynbunnackuit M.E. KauecTBenHble 3aauun no ¢pusuke B cpeaneit mkone. — M.: I[Ipocsemenue, 1916.
http://www.fizika.ru CaliT qysa npenonaBaTeneil pU3NKM, yqamuxcs U UX poJuTenei.
http://college.ru/fizika/ College.ru: ®usuka

10 http://metodist.lbz.ru/ U3narensctBo BUHOM. JlaGopaTopus 3HaHuUi.
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OcHanenune y4e0HOro nmpouecca no pusuke
Yue0HO0-1200paTOPHBIM U KOMIIBIOTEPHBIM 000Py/10BAHHEM

Jns 0o0ydeHus ydaliuxcsi B COOTBETCTBHMH C TNPOTpaMMOi 0a30BOr0 u3ydeHHUs (HU3MKH
Heo0Xo/MMa peann3anus IesTeIbHOCTHOIO MOAX0/1a B O0yYeHUH, KOTOPBIA TpeOyeT MOCTOSIHHOM
OTOPBI Mpoliecca o0yueHus pu3uKe Ha IEMOHCTPAIIMOHHBIN SKCIEPUMEHT, JIabopaTOpHbIe PabOTHI U
OTIBITHI, BBINOJHSEMbIE ydamumucs. KaOuHeT (u3MKM T'MMHA3MH OCHAIIEH MOJHBIM KOMILIEKTOM
JEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO OOOPYIOBaHUS B COOTBETCTBHHM C MEpEeYyHEM Y4eOHOTO
o0opynoBaHus 1o (hU3MKeE IJI1 OCHOBHOM LIKOJIBI U KJIACCOB ¢ 0a30BBIM M3YUEHHUEM IpEIMETa.

JleMOHCTpaliMOHHOE 00OpyI0OBaHKEe OOECHeYnBaeT BO3MOXKHOCTh HAONIONCHUS BCEX
M3y4aeMbIX SBJICHUH, BKIIOYEHHBIX B pab0ovylo nmporpammy no ¢usuke. IIpu 3T0M MCTIONB3yIOTCS -
KJIAaCCUYECKHE H3MEepUTENbHbIe MPHOOPHl M COBpPEMEHHBIE LU(POBBIE CpPEACTBA H3MEPECHHS
(GU3NYEeCKUX BENUYMH, BXOIAIIMX B oOopynoBanue mneHtpa «Touka poctay «llIkonbHBIHA
KBanTopuym».

Hcnonp30BaHne TEMAaTUYECKUX KOMILJIEKTOB JaOOPATOPHOro O00OpYHOBaHUS MO MEXaHHUKE,
MOJICKYJISIpHON ~ (pu3uKe, OJIEKTPUUECTBY UM ONTUKE IIO3BOJIIET OPraHU30BaTh BBINOJIHEHUE
JEMOHCTPALIMOHHOTO U (PPOHTATBHOIO HKCIIEPUMEHTA, a TAK)Ke CIIOCOOCTBYET:

* (opmupoBaHUIO 00IIEYUYCOHOTO YMEHUS - MOJAOUPATh 00OPYIOBAHUE B COOTBETCTBUU C IICIBIO
MIPOBE/ICHUS] CAMOCTOSITEIILHOTO MCCIICIOBAHNUS;

*  MPOBEIICHUIO KCIIEPUMEHTAIBHOM padOTHI Ha JIIOOOM dTare ypoka;

*  (HOPMHUPOBAHHIO UCCIIEAOBATEIBCKUX YMEHUI.

KoMmuiekT 00opynoBanusi pu3nuecKoro KabuHeTra COCTOUT U3 CIEIYIOUIUX MO3UIUN:

1. VYuebGHO-meronuueckas jauTeparypa Mo ¢usuke (yueOHHMKM, 3aJauyHUKH, TUJAKTHYECKHUE
MaTepHalbl, ClipaBOYHast JUTEPaTypa).

2. TexHuyeckue cpelIcTBa OOY4YEHHUS - NEPCOHANbHBIM KOMIIBIOTEp C BBIXOJOM B VIHTEpHeT,
MHTEPAaKTUBHAsI TAaHEJb, MOOMJIbHBIM KOMITBIOTEPHBIN KJIacc.

3. Kowmmekt snekTpocHaOxeHus KabuHeTa GU3HUKH.

4. TlpuGopsl AJi1 NEMOHCTPALMOHHBIX OIBITOB (MPUOOPHI OOIIEro Ha3HauY€HUs, MNPUOOPHI IO
MeXaHHMKe, MOJIEKYJISIPHON (U3HKE, AIEKTPUUYECTBY, ONITUKE U KBAHTOBOU (hU3HKE)

5. KommbroTepHas nu3MepuTeabHas CUCTEMA.

6. IIpuGops! s GPOHTATIBHBIX JT1a00OPATOPHBIX paObOT U OMBITOB (HAOOPHI 0OOPYAOBAHUS 10 BCEM
TeMaM Kypca GU3UKH).

7. ba3zoBas (oOs3aTenbHas) 4yacTh W JONOJHHUTEIbHOE O0OpynoBaHHe LeHTpa «Touka pocTa»
«IxonpHeiii KBantopuym». ba3zoBas yacTh COCTOUT M3 LHU(POBBIX JATUUKOB U KOMILIEKTOB
CONYTCTBYIOIIMX  3JEMEHTOB Ui ONBITOB 10 MEXaHUKe, MOJEKyJIsIpHOH  (usmke,
ANEKTPOAMHAMUKEe M onTuke. JlomonHutenbHOoe o60pyaoBaHHE (MPOPUIBHBIM KOMIUIEKT) -
nudposas abopatopus o GU3MKe: OUH OecTIpOBOAHON MyIbTHAaTYUK Releon Air «Dusuka-5»,
nporpammHoe obecnieuenue Releon Lite n nByxkaHanbHas IpUCTaBKa - ocuuiuiorpad.

8. IIpuGopsl A MPAKTHKYMOB.

9. TpunamnexHoctu Juis onbiToB. (JIabopaTopHble NPUHAUIEKHOCTH, MaTepUalbl, IOCYAA,
UHCTPYMEHTBHI)

10. Monenn.

11. IleuaTHsie mocobus. (Tabmuiel, pa3gaTouHble MaTEpHAIbI).



Hudposas madopaTopus mno
¢uznke (yaeHuUecKas)

ObecrieynBaeT BBIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Komriuiekramnus:

BecnipoBogHON MynbTHAATYMK TO (U3MKE C 6-10 BCTPOCHHBIMH
JaTYNKAMHU:

Hudposoii gaTyuk TemMmnepaTypsl ¢ 11ana30HOM U3MEPEHHS HE yKe ueM
ot - 20 10 120C

Hudposoii gaTunk abCONIOTHOTO JABJICHUS C TMANa30HOM HU3MEpPEHUs
He yxe yeM oT 0 1o 500 klla

JlaTurK MarHUTHOTO TOJIS C AUANa30HOM U3MEpEHUs He yike yeM oT -80
o 80 mTn

JlaTuuk HanpspKEHUs C Juana3oHaMH M3MEpPEHHs HE yKe ueM OT -2 0
+2B ; ot -5 1o +5B; ot -10 1o +10B; ot -15 no +15B

JaTtuuk TOKa HE yxe yeM oT -1 10 +1A

JlaTuuk akceynepoMeTp ¢ MoKa3zaTreysiMi He MeHee yeM: +2 g; +4 g; £8 g
OTtnenpHbIE yCTPOMCTBA:

USB ocuumnorpad He menee 2 kanana, +/-100B

AKceccyapsl:

Kabens USB coequHUTENBHBIH

3apsgHoe yerporicTBo ¢ kabenem miniUSB USB Anxanrep Bluetooth 4.1
Low Energy KoncTpykTop /Ui ipoBeieHus] IKCIIEPUMEHTOB

Kparkoe pykoBOACTBO 10 KCILTyaTanuu MudpoBoii m1adopaTtopuu
[Iporpammuoe obecnieueHune

Metonuyeckue pexomennanuu (40 pador) Hamuume pyccKos3bIYHOTO
caiita noanep:xku Hanmuune BUICOPOIIUKOB.
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